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Figure 4 - Left: Image of intra-operative planning on transrectal ultrasound. The 
colored lines mark the different areas where the radiation dose is similar. Urethra 

and rectum are marked to keep the radiation dose as low as possible in these 
regions. Right: 3D reconstruction of the seeds after implantation. (Page 912)
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EDITORIAL
IN ThIS ISSuE

The best therapeutic approach of bulbar urethral stenosis is debatable, with several 
challenging options. In this issue of Int Braz J Urol, we present an editorial (page 868) defen-
ding the excision of the stenotic area and the primary anastomotic urethroplasty, authored by 
Drs. Siegel and Morey, from Dallas, with low complication rates and satisfactory long term 
results in comparison with the internal urethrotomies or substitutive techniques.

In Difference of Opinion Drs. Da Costa and Guimarães, from AC Camargo Cancer Cen-
ter, São Paulo Brazil, explain that there are enough scientific evidence favoring the indication 
of radical prostatectomy in patients with oligometastatic prostate cancer; On the other hand, 
Drs. Tistau and Smaldone from the Fox Chase Cancer Center, Philadelphia, point that there is 
no sufficient evidence to metastatic patients be submitted to this surgery, except in clinical 
trials. To be updated in both these points of view is fundamental to urology community in 
order to understand the next steps in the therapy of advanced prostatic cancer, which have 
suffered successive radical transformations in the last years.

A Belgian group reported the results of low dose brachytherapy with I-125, in 274 
patients followed by almost 8 years (page 906). The specific survival and biochemical disease 
control was satisfactory for low and intermediate risk patients, and they found few significant 
rectal and urinary toxicities. Faimegos et al., from Athens (page 925) reported that high serum 
levels of free testosterone and bioavailable testosterone were associated in univariate analysis 
to the diagnostic of prostate cancer in 40 men submitted to a second biopsy, after the first 
negative biopsy; these data should be tested in large populations in the future.

A binational study from Itajaí, Brazil and Milano, Italy, performed an external vali-
dation of the EORTC risk score for recurrence of non-muscle invasive bladder cancer after 
transurethral resection of the bladder tumor in 205 Brazilian patients (page 932). We must 
remember that in the Itajaí region (Santa Catarina State), the majority of the population are 
composed by European descents, with few Afro-Brazilian or Brazilian indigenous; perhaps 
they present genetics similarities with the European patients. Obesity is known as a risk factor 
for kidney cancer, but obese patients in some studies do not present unfavorable oncological 
outcomes after nephrectomy. Focusing possible associations of obesity and renal cell carci-
noma, a Turkish group investigate a new concept, the VAI Visceral adipose index, which was 
associated with higher grades and large size renal tumors (page 955).

Moving to lithiasis, a group from Guangzhou, China, described Its results with mini-
mally invasive percutaneous nephrolithotomy, using ultrasound assisted punctures, in patients 
with severe spinal cord deformities, without abdominal organs injury (page 960). Researchers 
from Almeria, Spain proposed the measure in Hounsfield units of the density of the renal pa-
pilla in patients with urinary stones, using tomography without contrast. Patients with higher 
density present high odds to be a stone former patient.

doi: 10.1590/S1677-5538.IBJU.2016.05.01
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Stênio de Cássio Zequi, MD, PhD

Editor Associado, International Braz J Urol
Divisão de Urologia do A.C. Camargo Cancer Center

Fundação A. Prudente, São Paulo, Brasil

In page 986, we can find quality of life evaluations (performed by phone calls) 
of women submitted to correction of urinary incontinence surgery (from Austria) and 
a survey about sexual function of male partners of women with stress urinary inconti-
nence (page 999).

A Canadian group reported the rates of unilateral vas deferens absence in a po-
pulation of more than 23,000 men submitted to vasectomy and discuss how to conduct 
these difficult cases (page 1010).

You can also find experimental studies, and surgical videos, case reports, etc.
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doi: 10.1590/S1677-5538.IBJU.2016.05.02

EDITORIAL

Vol. 42 (5): 868-871,  September - October, 2016

With an estimated prevalence of 296 to 627 per 100.000 men, male urethral stricture disease imposes 
a significant burden on the health care system (1, 2). Urethroplasty has demonstrated durable, high success 
rates in the management of a wide spectrum of stricture disease, far exceeding that of the more commonly 
performed but less successful direct vision internal urethrotomy (DVIU) (1, 3-5). While procedure selection 
depends on stricture characteristics (length, location, and etiology), the high success rate of excision and pri-
mary anastomotic (EPA) urethroplasty makes it the procedure of choice for most strictures of the bulbar ure-
thra (6). However, concerns regarding the effect of urethral transection on male sexual health has led some 
centers to advocate for substitution urethroplasty (7), likely contributing to an increase in these procedures 
(8). Our objective is to review the literature supporting EPA urethroplasty in strictures of the bulbar urethra.

Success of EPA urethroplasty
A 25-year meta-analysis of the contemporary EPA urethroplasty literature demonstrates a uni-

formly high level of success (>90%) for EPA of bulbar strictures (6), superior to the results of any other 
method of bulbar urethroplasty (9, 10). In fact, a 4-fold increase in stricture recurrence has been reported 
in substitution urethroplasty when compared with EPA (11). While attempts to demonstrate equivalency 
between substitution urethroplasty and EPA have been reported, these studies suffer from patency rates 
that fall short of that ordinarily reported for EPA, as well as discrepant follow-up between treatment 
groups (12).

Unfortunately, DVIU remains the most frequently used treatment for anterior urethral stricture, 
despite its inferior results compared to urethroplasty (1, 3, 13). This is often attributed to the simplicity 
and speed of endoscopic treatment and a lack of urologists trained in urethroplasty techniques, especially 
in various rural geographic locations (2, 14). At best, initial DVIU for short, non-traumatic strictures of 
the bulbar urethra has been associated with a success rate of only 39-73%, with subsequent attempts per-
forming even worse (4, 5, 15). It is clear that after prior failed urethrotomy the complexity of the stricture 
increases (16). Current recommendations allow for a single attempt at DVIU in a well-selected patient 
before referring stricture patients for definitive urethroplasty (17, 18).

UTSW EPA experience
 
Our EPA technique emphasizes complete scar excision, while maintaining the vascular integrity 

of the spongiosum. Though EPA failure is rare, it is our belief that many failures are caused by inade-
quate proximal urethral dissection, leading to incomplete resection of diseased tissue. In order to opti-

The case for excision and primary anastomotic urethroplasty 
for bulbar urethral stricture
_______________________________________________
Jordan A. Siegel 1, Allen F. Morey 1

1 Department of Urology, University of Texas Southwestern Medical Center, Dallas, TX, USA

_______________________________________________________________________________________
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mize the proximal dissection, we utilize antegrade instrumentation via a suprapubic tract (if present), 
or retrograde placement of a guidewire, which aides in the identification of the proximal lumen. With 
control and adequate visualization of the proximal urethral stump, the strictured mucosa and associated 
spongiofibrosis is completely excised, leaving well-vascularized urethral tissue for a healthy anasto-
mosis. We advocate performing a two-layer ventral anastomosis after urethral transection for precise 
re-approximation of the robust vasculature of the ventral spongiosum. We avoid additional maneuvers 
such as corporal splitting whenever possible, as they may further compromise antegrade and retrograde 
corporal blood flow to the urethra. Instead, we facilitate urethral lengthening by aggressively mobilizing 
the urethra from its ventral crotal attachments while preserving dorsal perforating vasculature as much 
as possible. Our results underscore the value of incorporating these various alternative technical mea-
sures to avoid urethral ischemia.

Adequate urethral length after transection is essential for a tension-free anastomotic repair. Despite tra-
ditional recommendations that the EPA technique be limited to strictures 2cm or less long (21), our experience 
suggests that this underestimates the potential urethral length that can be mobilized via a perineal dissection (22). 
Male urethra has been shown to be exceptionally extensible, with a possible additional 65% of length obtained 
after mobilization, allowing for a tension-free anastomosis even in longer strictures (23). It has been our experien-
ce that up to 5cm resection is possible in the proximal bulb (lower half of perineal incision) in selected favorable 
cases, a 2cm limit is more customary in the distal bulb (upper half of perineal incision).

Complications of EPA urethroplasty
Contemporary analysis of urethroplasty in the United States reveals a low post-operative complica-

tion rate of 6.6% (8). Compared to anastomotic urethroplasty, substitution urethroplasty is associated with a 
5-fold increase in complications, though direct comparisons of the complication profiles are scant (11). It is 
clear however, that anastomotic repairs obviate the time and trauma needed for harvesting of flap or graft, 
thus avoiding those inherent complications (24, 25).

The complication of erectile dysfunction after anterior urethroplasty is a controversial topic with 
many divergent opinions (7). Overall, urethroplasty has been shown to cause transient post-operative erectile 
functional decline in up to 40% of patients (26).  Multiple risk factors appear to be involved, such as patient 
age, stricture length and location, and type of reconstruction (26-28). While ED in anastomotic repairs has 
been shown to be significantly higher at three months post-operatively (26, 28, 29), there is no demonstrable 
difference at 6 months and beyond (26, 28, 30-35). In fact, overall sexual dysfunction after urethroplasty 
lasting beyond 6 months has been shown to be on par with circumcision (27).

cOncLusIOns

Excision and primary anastomotic urethroplasty demonstrates the highest long-term success rate 
among available techniques for bulbar urethral strictures. The overall complications of EPA are low, 
and erectile dysfunction, if encountered, generally resolves after six months of recovery. EPA should be 
considered the gold standard in treatment of bulbar strictures.
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EDITORIAL

The vas deferens derives from the Wolffian (mesonephric) duct and shares a common origin with 
the kidney (1). Intrinsic Wolffian duct defects may result in failure of the vas deferens to develop, a con-
dition that can occur in isolation or combined with renal agenesis or malformations. A missing vas, that 
is, unilateral absence of vas deferens, albeit relatively uncommon may be found by urologists performing 
vasectomies or evaluating men with fertility problems (1, 2). It is, therefore, important that urologists be 
aware of the practical implications when finding such a case scenario.

In this issue of the International Braz J Urol, Miller and colleagues give us useful guidance by 
reporting the prevalence of congenital unilateral absence of vas deferens in a cohort of 23,013 men 
presenting for vasectomy over a 20-year period in Quebec City, Canada (3). Among the confirmed cases, 
namely, those with i. No prior genital surgery or trauma and ii. A missing vas at the time of vasectomy, 
and iii. Confirmed sterility by a post-vasectomy semen analysis (PVSA) after unilateral vasectomy, a mis-
sing vas was found once in every 479 men subjected to vasectomy. In their study, most vasectomies had 
been performed using a non-scalpel technique combining thermal cautery and fascial interposition (4), 
which has shown to be as effective as ligation and fascial interposition (5). To our knowledge, the paper 
by Miller et al. is the largest series reported to date thus making it sound to assume that most urologists 
performing vasectomies will find such a case in their career. Interestingly, the authors identified a group 
of 34 men (0.15%) in whom a missing vas was suspected but could not be confirmed, mostly due to the 
absence of a PVSA to confirm sterility or a history of prior surgery or scrotal anomaly that might account 
for the missing vas.

The study of Miller and colleagues highlights three relevant aspects for practicing urologists that 
need to be discussed further. First, the importance of physical examination before the vasectomy and du-
ring fertility evaluation. Second, the role of post-vasectomy semen analyses, and lastly, the importance 
of surgical planning in difficult vasectomy cases.

Palpation of the vas deferens is essential and should be included as part of the routine physical 
examination in all men seeking vasectomy or fertility (6). The finding of a missing vas should prompt 
urologists to order an abdominal ultrasound study to detect any renal anomalies (6). In healthy men 
seeking vasectomy, it might be argued that ultrasound is unnecessary as the finding of a single kidney 
is not clinically relevant. An objection is that although up to 80% of men with a congenital unilateral 
absence of vas deferens (CUAVD) have ipsilateral renal agenesis, the kidney may be present and other 
renal malformations such as ectopia, malrotation, fusion or polycystic disease may occur (7). Despite not 
warranting further intervention, informing the affected men that they have only one kidney or a renal 
anomaly is good medical practice as it may prompt such men to take a better life-style, thus preventing 
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the occurrence of type 2 diabetes and hypertension that may impact their renal function later in life (8). 
On the other hand, 1-2% of males investigated for infertility have congenital absence of vas agenesis 
(1, 6, 9). Whereas the condition is often associated with bilateral vas absence and azoospermia and most 
men with CUAVD are fertile, men with a single vas may present with mild oligozoospermia as testicular 
sperm output is cut in half (10). Furthermore, CUAVD may be associated with mutations in the cystic 
fibrosis transmembrane conductance regulator (CFTR) gene (1). The most alarming fact is that if both 
the male and female partners carry such mutations- a carrier frequency of 4% has been reported in 
Caucasian women- the newborn may present with congenital bilateral absence of vas deferens (CBAVD) 
and therefore infertility due to obstructive azoospermia or with the life-threatening autosomal disease 
named cystic fibrosis (1, 6, 11). Having said that, proper counseling seems advisable to all men with 
CUAVD regardless of their fertility status. In a man seeking vasectomy and therefore presumably 
fertile there is a small possibility that his male offspring harbor CBAVD if his female partner is a 
carrier of CFTR mutations. Identification of such condition earlier in life may be important not only 
for diagnosing infertility in the offspring but also for counseling about the chances of paternity 
and the risks associated with the use of assisted reproductive technology (ART) (11, 12). And in 
those individuals with fertility problems, particularly if candidates for ART, genetic screening of CFTR 
mutations is not a mere academic exercise; it is deemed necessary to allow couples to make informed 
decisions about their plan of parenthood (1, 12, 13).

A post-vasectomy semen analysis is recommended to all men subjected to vasectomy. In recent 
guidelines issued conjointly by the British Andrology Society and the British Association of Urological 
Surgeons, assessment of one semen specimen preferably examined within 1 hour of the collection in a 
laboratory that uses proper methods- is enough to confirm sterility if no sperm are seen (14). PVSA should 
take place a minimum of 12 weeks after vasectomy and after a minimum of 20 ejaculations (recommen-
dation grade B). The reason is the earlier the testing, the higher the chance of a false-positive result. And 
data indicates that by 20 ejaculates, 80% of men show azoospermia or sperm numbers below detectable 
levels (15). Men with fewer than 3 ejaculations per week reach azoospermia approximately 5 weeks later 
than those with a higher ejaculation frequency (16). This means that not only the interval between va-
sectomy and PVSA is important but also the number of ejaculations. According to the aforementioned 
guidelines, in the presence of residual sperm vasectomy success is confirmed if <100000/mL non-motile 
sperm. However, this “special clearance” with non-motile spermatozoa is still under discussion (17, 18), as 
proper laboratory methods are crucial to ensure accuracy of results (19, 20). Interestingly, in the study of 
Miller et al., approximately 30% of all men subjected to vasectomy failed to comply with the recommen-
dation of providing a specimen for analysis. The rate of non-compliance dropped to 20% among those in 
whom a unilateral vasectomy had been performed -probably due to the perception of the uncertainty of 
its success- but the figures were still high. Since surgeons are ultimately responsible for counseling their 
patients about potential risks and complications, including vasectomy failure and recanalization, it seems 
crucial to emphasize patients the importance of the PVSA, both verbally and written.

Lastly, given the higher rate of misdiagnosis reported in men with prior scrotal surgeries or tes-
tis abnormalities, it must be admitted, as suggested by Miller et al., that men with a suspected absent 
vas ipsilateral to such abnormalities would be better treated where a vasectomy can be combined with 
testis delivery. In our center, our preference is to perform vasectomies on an outpatient basis under 
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intravenous sedation with propofol in association with spermatic cord block with Marcaine (21). If 
needed, the testis can be delivered and the scrotal contents explored without jeopardizing the effecti-
veness of the surgical intervention.

cOncLusIOns

A missing vas (unilateral congenital absence of vas deferens) is found once in approximately 
480 men subjected to vasectomy. Palpation of the vas deferens is essential and should be included 
as part of the routine physical examination in all men seeking vasectomy or fertility. The finding of 
a missing vas may be associated with renal agenesis / abnormalities and or genetic mutations with 
potential risks for the offspring. Patients should be offered proper counseling and further testing 
whenever indicated. A post-vasectomy semen analysis is recommended to all men subjected to va-
sectomy. PVSA should take place a minimum of 12 weeks after vasectomy and after a minimum of 
20 ejaculations. Evaluation of a single semen specimen is enough to confirm sterility if no sperm 
are seen. Men with a history of prior surgery or scrotal abnormalities in whom a missing vas is sus-
pected may require scrotal exploration to avoid misdiagnosing the absent vas.
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Prostate cancer (PCa) is the most frequent and the second ranked cause of cancer 
deaths among men each year. The vast majority of patients are diagnosed with localized 
disease, however it is estimated that 35,000 American men were diagnosed with locally 
advanced or metastatic prostate cancer (mPCa) in 2015 (1). During the last few years we 
have seen notable advances in the treatment of mPCa with the introduction of several 
second-line hormonal therapy options, immunotherapy and cytotoxic chemotherapy in 
hormone sensitive disease (2). With newer therapies that prolong survival in patients re-
lapsing with mPCa and the increasingly widespread use of prostate-specific antigen (PSA) 
testing, men with metastatic disease might have lower disease burden at diagnosis than 
in the past decades (3). Although recent data suggest a relative improvement in 2-year 
overall survival in mPCa patients treated with systemic therapy, the long-term survival 
still remains disappointing. Actually, patients with mPCa and non-metastatic PCa present 
5-year cancer-specific survival (CSS) rates of 28% and 99%, respectively (4). Thus, there 
is clearly room for improvement in the treatment of mPCa patients.

The concept of cytoreductive surgery is well established in a number of tumors 
such as ovarian (5) and kidney cancer (6). Cytoreduction is still a largely unexplored 
subject in PCa, however recent evidences have shown its importance in the mPCa scena-
rio. Possible theoretical advantages of cytoreductive prostatectomy (CP) include primary 
tumor debulking and improved response to systemic therapies. Kadmon et al. described 
one of the first studies addressing this issue in 1982. In an animal model, the authors 
used a PCa cell line that uniformly resulted in metastatic lung colonies. The mice were 
treated with either single-dose chemotherapy, surgical excision of the primary tumor, or 
a combination of tumor excision and postoperative single-dose chemotherapy. Tumor 
excision followed by postoperative chemotherapy resulted in a decrease in the number 
of metastatic sites in the lungs and prolonged survival. Of the combined group, 42% 
were long-term survivors (tumor-free >180 days), which was not seen in the non-surgery 
group (7). One additional potential mechanism of action for CP is based on the concept 
of tumor self-seeding. It is known that circulating tumor cells (CTCs) have the potential to 
seed metastases in distant organs in a unidirectional process. CTCs can also seed and then 
colonize their own tumors of origin, which accelerates tumor growth, angiogenesis and 
stromal recruitment through seed-derived factors (8). CTCs detected by the CellSearch® 
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assay were shown to be prognostic for survival in 
patients with metastatic castration-resistant pros-
tate cancer (CRPC). de Bono et al. found worse 
overall survival for patients who had ≥ 5 CTCs 
compared to those who had <5 CTCs prior to star-
ting a new cytotoxic therapy. Patients who had 
≥ 5 CTCs had a median overall survival of 11.5 
months, compared to 21.7 months for those who 
had <5 CTCs (HR 3.3, 95 % CI 2.2 – 5.1, p value 
<0.0001) (9). Tzelepi et al. analyzed the outcome 
of 40 PCa patients with either locally advanced or 
lymph node metastases that were treated with 1 
year of androgen deprivation therapy (ADT) and 
docetaxel chemotherapy previously to radical 
prostatectomy (RP) and pelvic lymphadenectomy. 
Despite the extensive pretreatment, all RP speci-
mens contained vital cancer cells with potentially 
lethal properties. The authors suggest that persis-
ting intraprostatic cancer foci might be involved 
in local progression and development of distant 
metastases (10). Therefore, it is feasible that the 
primary tumor removal would reduce overall tu-
mor volume, which may limit the establishment of 
new metastatic sites and allow other therapies to 
work more effectively. 

A series of clinical studies already indi-
cated a beneficial role of cytoreductive surgery 
in mPCa patients. In a secondary analysis of the 
SWOG 8894 trial, Thompson et al. randomized 
1,286 men with metastatic prostate cancer to or-
chiectomy and placebo or orchiectomy and fluta-
mide. One hundred and forty-eight patients had 
previously undergone RP for what was believed 
to be localized PCa. The impact of previous lo-
cal therapy to the prostate on clinical outcomes 
was investigated. Previous RP in patients with 
mPCa was associated with a statistically signifi-
cant decrease in the risk of death (HR=0.77, 95% 
CI, 0.53-0.89) when compared to those who did 
not undergo earlier prostatectomy (11). The poten-
tial of cytoreductive transurethral resection of the 
prostate (TURP) was also evaluated in 146 men 
with hormone sensitive prostate cancer. All pa-
tients received complete androgen blockade (CAB) 
as initial systematic therapy. Patients were divi-
ded in TURP + CAB vs. CAB only groups. Clinical 
and pathologic characteristics were comparable 
between the two groups. Patients who underwent 
a TURP had lower PSA nadir (median 0.15 ng/
ml vs. 0.82 ng/ml, P = 0.015) and longer time to 

PSA nadir (11.2 months vs. 6.4 months, P < 0.001). 
More patients in the non-TURP group developed 
hormone refractory PCa (P = 0.007) (12).

It is known that 40% of patients with PCa 
palliated with ADT alone (i.e. without curative 
intent) will need lower urinary tract procedures 
and 10% will need upper urinary tract procedures 
before death. Of those without metastatic disea-
se, 60% will require lower and 20% upper urina-
ry tract procedures with a mean survival of 94 
months (13). Complications include subvesical 
obstruction, recurrent gross hematuria, upper uri-
nary tract dilatation, rectourethral or rectovesical 
fistulae and rectal obstruction. One of the main 
issues regarding local therapy of the primary tu-
mor is that it may possibly prevent or delay the 
onset of clinical symptoms from local progression. 
According to retrospective data for occult lymph 
nodal disease, the incidence of symptomatic dise-
ase progression requiring palliative surgical pro-
cedures is lower in patients who undergo initial 
RP than in those treated with systemic therapy 
alone. Wiegand et al. performed a retrospective 
analysis in 192 lymph node positive (pN+) PCa 
patients. Patients were divided into three groups: 
RP alone, ADT alone or RP + ADT. The inciden-
ce of local relapse in the three treatment groups 
(RP, ADT and RP + ADT) was 40.2%, 59.5% and 
12.9%, respectively. Logistic regression analysis of 
predictors for symptomatic local relapse indicated 
that ADT alone (OR = 8.67, P < 0.001) had signi-
ficantly higher odds of symptomatic local relapse 
compared with RP alone.  The findings suggest 
that RP with or without ADT leads to improved 
outcomes in patients with pN+ prostate cancer 
(14). A later study analyzed the impact of primary 
tumor treatment in 263 metastatic CRPC patients. 
Eligible patients were men who had progressive 
disease (defined by a rising PSA level or the pre-
sence of new metastases) despite treatment with 
ADT and with castrate levels of testosterone. Men 
were divided into three groups. Group 1 received 
previous local treatment of primary prostate can-
cer by RP (n = 45) with or without postoperative 
radiotherapy; group 2 received definitive external 
beam radiotherapy (EBRT; n = 45); and group 3 
received no initial local prostate therapy (Nil; n 
= 173) (these patients were treated with watchful 
waiting or ADT). The most common local com-
plications were bladder outlet obstruction (35.0%) 
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and ureteric obstruction (15.2%). Treatment of the 
prostate by either RP or EBRT (groups 1 and 2) 
significantly reduced the incidence of subsequent 
local complications compared to that in patients 
who had no primary treatment (group 3) (32.6% 
vs. 54.6%; P = 0.001). The estimated relative risk 
of local complication among men who had no lo-
cal prostatic treatment compared to that in pa-
tients receiving local treatment was 1.68 (95% CI, 
1.21–2.33). In addition, RP only patients showed 
a significantly lower probability of local compli-
cations compared to EBRT only patients (20.0% 
vs. 46.7%; P = 0.007). The analysis supports the 
hypothesis that primary local prostatic treatment 
provides a palliative benefit to men who later de-
velop CRPC (15).

A central question is whether the cha-
racteristics and the volume of metastatic disea-
se influence the outcome of patients undergoing 
CP. Which patients would be ideal candidates for 
the realization of CP? Some recent studies have 
addressed this issue. In a SEER Database analy-
sis, Culp et al. identified 8185 mPCa patients tre-
ated with RP, brachytherapy (BT) or no surgery 
or radiation (NSR). The 5 years overall survival 
(OS) was significantly higher in patients under-
going either RP (67.4%; 95% CI, 58.7–74.7) or BT 
(52.6%; 95% CI, 39.8–63.9) compared with NSR 
patients (22.5%; 95% CI, 21.1–23.9) (p < 0.001). 
In addition, undergoing RP or BT was each in-
dependently associated with decreased cancer-
-specific mortality (CSM), with predicted 5 years 
CSS probabilities of 75.8% and 61.3%, respecti-
vely, compared with 48.7% for NSR patients. To 
determine if the burden of metastatic disease in-
fluenced survival among groups, subset analyses 
were performed based on TNM / AJCC M stage 
(M1a–c). Compared with NSR patients, men un-
dergoing RP presented decreased CSM regardless 
of M stage and a higher OS in M1b and M1c di-
sease. Although the baseline expectation would 
be that the greatest benefit would be seen only 
in patients with M1a disease, an improved survi-
val was also noted in patients with either M1b or 
M1c disease, with the most pronounced advanta-
ge in patients with M1c disease (16). This finding 
is extremely relevant because it goes against the 
concept in which the patient with the greatest po-
tential benefit with CP was precisely the one with 
minimal metastatic disease. In a later prospective 

case-control study, Heidenreich et al. explored the 
role of CP in 23 PCa patients with low volume 
skeletal metastases (3 or fewer hot spots on bone 
scan), absence of visceral or extensive lymph node 
metastases and PSA decrease to less than 1.0 ng/
ml after neoadjuvant bicalutamide followed by 
ADT with LHRH analogues for 6 months (group 
1). Patients were compared to a matched control 
group of 38 men initially treated with ADT only 
and followed until progression, development of 
castration resistant PCa or death (group 2). In the 
CP group, 13 (56.5%) and 4 (14.3%) patients had 
lymph node metastases and positive surgical mar-
gins, respectively. No Clavien grade 4 or 5 com-
plications occurred and 21/23 patients (91.3%) 
were continent with the use of 0 to 1 pads per 
day after a median follow-up of 34.5 months. It 
is important to note that functional outcomes of 
CP did not differ from the reported outcomes of 
RP in high risk PCa in terms of postoperative con-
tinence recovery. Median time to CRPC was 40 
months and 29 months in groups 1 and 2, res-
pectively (p=0.04). Patients in group 1 experien-
ced significantly better clinical progression-free 
survival (38.6 vs. 26.5 months, p=0.032) and CSS 
rates (95.6% vs. 84.2%, p=0.043) (17). Finally, a 
multi-institutional study described peri-operative 
outcomes and short-term survival analysis of 106 
mPCa patients submitted to open or robotic CP. 
Continence at 90 d after surgery was recorded in 
59/106 (55.7%) patients, and most (38/59; 64.4%) 
were dry, with only 18.6% (11/59) suffering mode-
rate/severe incontinence. The overall complication 
rate was 20.8%. At the end of the study, 12/106 
(11.3%) men died from prostate cancer at a me-
dian follow-up of 22.8 months. In this study, men 
with nonregional nodal metastases had better sur-
vival rates after radical prostatectomy than those 
with skeletal disease (18). Taking into considera-
tion such recent studies, it is concluded that CP is 
feasible and safe; presents acceptable functional 
results and it might be an interesting option in the 
multimodality management of mPCa.

Based on the observations and findings lis-
ted above, a number of clinical trials have been pro-
posed in order to better define the role of primary 
tumor treatment in mPCa patients. The UK STAMPE-
DE (www.clinicaltrials.gov NCT00268476) and Du-
tch HORRAD (www.trialregister.nl NTR271) trials are 
evaluating the role of radical intervention in mPCa 
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using radiation as the modality of choice (18). Ano-
ther recruiting trial is giving patients with metastatic 
disease who respond to systemic therapy the choice 
of surgery versus radiation as local therapy (www.
clinicaltrials.gov NCT01751438).

So we got the central question: “Radical 
prostatectomy in metastatic prostate cancer: is 

there enough evidence?” In our opinion, yes there 
is enough evidence. At least until the preliminary 
results of such prospective studies are available 
, the indication of CP is based on the evidence 
described above. CP for men with locally resecta-
ble mPCa is feasible and safe in expert hands for 
meticulously selected patients. 
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Despite an absence of level I data suggesting a survival benefit, interest in radical 
prostatectomy (RP) for patients with metastatic prostate cancer (PC) is rising (1). Tradi-
tionally, RP has been reserved for clinically localized PC, and good outcomes have been 
demonstrated in this population (2). While both retrospective and observational studies 
have reported improved survival outcomes for patients with metastatic (M1) disease who 
undergo primary tumor treatment relative to androgen deprivation therapy alone (1, 3), 
prospective data – particularly for surgery – is sparse. It would be unwise, then, to pre-
maturely extrapolate these results to patients with metastatic disease until the merits of 
such an approach are carefully considered.

For the purposes of this discussion, we will consider metastatic disease to en-
compass both clinically node positive (cN1) and traditional metastatic (cM1) disease (4). 
There are no randomized trials exploring the role of RP in the cN1 setting. Thus, we are 
limited to retrospective analyses to inform treatment decisions. Though the relevance of 
the distinction has been recently questioned (5), the majority of these studies are compri-
sed of patients with occult nodal disease (i.e. clinically unapparent and discovered at the 
time of radical prostatectomy) rather than clinical node positive disease (i.e. > 1cm nodes 
identified on pre-operative imaging studies). A German group looked at patients with 
cT1-3, N1-2, M0 prostate cancer who underwent pelvic lymph node dissection (PLND) 
with androgen deprivation therapy (ADT, group 1) versus RP+PLND+ADT (group 2) (6). 
Biochemical recurrence (BCR)-free survival, overall survival (OS), and prostate cancer 
specific mortality (PCSM) favored performance of RP. Unfortunately, marked differences 
in stage and grade also favored the RP group, thereby limiting the generalizability of 
these results. Similarly, Grimm and colleagues evaluated patients with node-positive PC 
who either underwent RP+ADT or ADT alone and demonstrated improved BCR-free sur-
vival and PCSM in the RP group (7). However, the group that was not selected for surgery 
had greater number of positive lymph nodes relative to the RP group, again highlighting 
selection biases inherent to this study design. In an attempt to account for these diffe-
rences between groups, Ghavamian et al. matched 79 pN+ patients who underwent PLND 
and early adjuvant orchiectomy to 79 pN+ patients who underwent RP with PLND on 
the following parameters: number of positive nodes, clinical grade, clinical stage, patient 
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age, year of surgery, and preoperative prostate-
-specific antigen (PSA) (8). Differences in OS at 
10 years (66 vs. 28%; p < 0.001) and PCSM (21 
vs. 61%; p <0.001) were noted; however, the ob-
served survival benefits for the RP group were no 
longer apparent in a subset analysis of patients in 
the PSA-era. Considered in light of inherent biases 
and without the benefit of randomized trial data, 
the evidence in support of RP in the presence of 
positive lymph nodes is subjective at best.

Given the evidence supporting cytoreduc-
tive surgery in other malignancies and the incre-
asing incidence of M1 PC in the United States 
(9-11), it is reasonable to consider the role of sur-
gery as part of a multimodal treatment approach 
in these patients. The scientific rationale appears 
sound. Kaplan et al. have advanced the concept 
of the ‘premetastatic niche’, whereby the prima-
ry tumor is the predominant source of metastasis 
through circulating tumor cells (12). There is also 
evidence supporting improved survival in pre-
clinical models of M1 prostate cancer when the 
primary tumor is removed (13, 14). The current 
clinical evidence base for RP in M1 PC, however, 
is limited to retrospective analyses of administra-
tive data sets. A Surveillance Epidemiology and 
End Results (SEER) study demonstrated decreased 
PCSM in patients undergoing either RP or bra-
chytherapy (3). Similarly, an analysis of the Na-
tional Cancer Database (NCDB) showed reduced 
overall mortality in all patients with treatment 
of the primary tumor, treatment effects that were 
most notable in healthy patients with lower risk 
tumors (15). Despite the large study population of 
these studies, they are nonetheless retrospective 
and still subject to coding errors and selection 
biases inherent to administrative datasets (16). Of 
five prospective clinical trials seeking to evalu-
ate the role of primary tumor treatment in me-
tastatic prostate cancer, two include a surgical 
arm (17). A multi-center North American trial 
(NCT01751438) is randomizing patients to best 
systemic therapy (BST) alone and BST plus de-

finitive local therapy (radiation or surgery) in 
patients with metastatic PC. The primary outco-
me measure is progression-free survival defined 
as the time interval from the start of initial BST 
to the date of disease progression or death (whi-
chever occurs first). The first interim analysis of 
NCT01751438 is near on the horizon, and initial 
results are expected in March 2018.

Despite enthusiasm for RP in metastatic 
PC, it is essential not to put the proverbial cart 
before the horse. The question is not only if RP 
has a role in metastatic PC, but also where in the 
disease process RP is most appropriate. The risk 
of local progression in systemically treated PC is 
not trivial. Reports of palliative cystoprostatec-
tomy in patients with castration-resistant dise-
ase demonstrate substantially increased compli-
cation and reoperation rates (13% rectal injury, 
nearly 25% re-operation) compared to well es-
tablished complication rates for prostatectomy 
performed in the setting of clinically localized 
disease (18, 19). In contrast, recently published 
data have demonstrated the feasibility and ac-
ceptable complication rates of RP performed for 
patients in the early metastatic setting (i.e. wi-
thin 3-12 months of ADT ± systemic therapy ini-
tiation) (20). Although the most appropriate use 
of cytoreductive surgery may be within a multi-
modal treatment algorithm early in the metasta-
tic disease process, its optimal role in metastatic 
PC remains undefined.

The evidence for RP in metastatic prostate 
cancer is immature. While intriguing and hypo-
thesis-generating, it is not yet robust enough to 
inform clinical decision-making, and surgery for 
metastatic disease is currently not included in 
contemporary best practice guidelines. Multiple 
trials are evaluating the role of local therapy (ra-
diation and surgery) in conjunction with syste-
mic therapy. Until these data are mature, the role 
of RP in metastatic prostate cancer is not ready 
for prime time and should only be explored in 
the context of a clinical trial.
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Objective: To assess the susceptibility of the hOGG1 genetic polymorphism for bladder 
cancer and evaluate the impact of smoking exposure.
Materials and Methods: Articles included in PubMed, Medline and Springer databases 
were retrieved using the following key words: “human 8-oxoguanine DNA glycosyl-
ase”, “OGG”, “OGG1”, “hOGG1”, “genetic variation”, “polymorphism” , “bladder can-
cer”, and “bladder carcinoma” to Meta-analysis was performed to detect whether there 
were differences between the bladder cancer group and the control group about the 
distribution of genotypes of the hOGG1 gene.
Results: The results showed that there are no significant associations between the 
hOGG1 326Cys polymorphism and bladder cancer: GG vs. CC (OR: 1.09, 95% CI: 0.85-
1.40, p=0.480); GC vs. CC (OR: 1.05, 95% CI: 0.85-1.28, p=0.662); GG+GC vs. CC 
(OR: 1.04, 95% CI: 0.89-1.21, p=0.619); GG vs. GC+CC(OR: 1.02, 95% CI: 0.78-1.33, 
p=0.888); G vs. C (OR: 1.01, 95% CI: 0.91-1.13, p=0.818). In the smoker population, no 
significant associations between the hOGG1 326Cys polymorphism and bladder cancer 
were observed for all the models. However, individuals carrying the hOGG1 Cys326Cys 
genotype have increased risk for bladder cancer compared to those carrying the hOGG1 
Ser326Ser genotype in the non-smoker Asian population.
Conclusion: The hOGG1 326Cys polymorphisms aren’t a risk factor for bladder cancer, 
especially in the smoker population. But GG genotype is a risk factor for bladder cancer 
to the non-smoker Asian population compared with CC genotype.
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InTRODucTIOn

Bladder cancer is the most common malig-
nancy of the urinary system over the world (1). It 
had been recognized that the occurrence of blad-
der cancer results from a series of external envi-
ronment, genes mutation and the interaction of 
genes with the environment (2, 3). Existing epide-
miological findings suggest that smoking and oc-
cupational exposure to carcinogens are the most 

important external hazard factors for bladder can-
cer (4, 5). However, bladder cancer pathogenesis 
is still unclear. DNA experience oxidative damage 
in the role of internal and external environment, 
which can initiate different repair pathways in 
cells (6, 7). In recent years, many scholars explo-
red the mechanism of bladder cancer according 
to the susceptibility of DNA repair gene polymor-
phism for the occurrence of bladder cancer (8-10). 
DNA repair gene single nucleotide polymorphis-
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ms (single nucleotide polymorphism, SNP) will 
change the DNA repair capacity of patient, and 
further increase genomic instability and invasi-
veness of tumor cells.

The human 8-oxoguanine DNA glycosyla-
se (hOGG1) gene is located on human chromoso-
me 3p26.2 (11), major repairing damage caused 
by 8-bird Purine (8-OH-dG) and closing to cancer 
occurrence and development (12). The hOGG1 re-
pair gene is necessary in effective base excision 
repair (BER) pathway (11). Because of the charac-
teristics of SNP, the interaction between gene mu-
tation and environment could lead to DNA repair 
defects, and then increasing incidence of certain 
tumors (13). In different populations, hOGG1 ge-
netic polymorphism is observed. The C/G polymor-
phism at 1245bp (C1245G) in exon 7 of the hOGG1 
gene results in an amino acid substitution of serine 
(Ser) with cysteine (Cys) at codon 326. The results 
of studies about the relationship between hOGG1 
genetic polymorphism and bladder cancer aren’t 
uniform and previous meta-analysis showed the-
re are no significant association between hOGG1 
genetic polymorphism and bladder cancer (14-16). 
But in recent years, many researches had indicated 
that the hOGG1 Cys326Cys is a susceptibility gene 
for the occurrence of bladder cancer and smoking 
status plays an important role in their relationship 
(17, 18). So, we implemented a meta-analysis in-
cluding the latest research paper to reveal the role 
of hOGG1 genetic polymorphism in the occurrence 
of bladder cancer and explain the possible causes.

MATERIALs AnD METhODs

Publication search eligibility of relevant studies
All the case-control studies were found out 

by researching the database of PubMed, Medline 
and Springer databases using the following key 
words: “human 8-oxoguanine DNA glycosylase”, 
“OGG”, “OGG1”, “hOGG1”, “genetic variation”, 
“polymorphism”,“bladder cancer”, and “bladder 
carcinoma”. Human-associated studies were con-
cluded, and no language constraints. In addition, 
references of retrieved publications were searched 
manually. If the data were missing, we communi-
cated with the author by e-mail. The most recent or 
complete articles with the largest number of sub-

jects were selected from the overlapping data by 
the same authors. The last search was updated on 
2014. Studies included meet the following criteria: 
(1) an independent case-control trial, (2) evalua-
tion of the hOGG1 Ser326Cys gene polymorphis-
ms and susceptibility for bladder cancer and (3) 
contain available genotype frequency. Those wi-
thout controls and duplicate of previous publica-
tion were excluded.

Data extraction
Two investigators independently screened 

documents and extracted data, and then checked 
the results of the included studies. In the present 
study, we sought the following information from 
each publication: the first author’s last name, year 
of studies, country of origin, ethnicity, source of 
controls (population or hospital-based controls), 
genotyping method and number of genotyped ca-
ses and controls. We used the Newcastle-Ottawa 
Scale (NOS) to assess the quality of the studies in-
cluded in our analysis. Different ethnic groups were 
categorized as Caucasian and Asian to assess the 
effect of hOGG1 Ser326Cys polymorphism. Gene-
-by-environment interaction analyses were asses-
sed according to smoker exposure (smoker or non-
-smoker).

statistical analysis

The intensity of the associations between 
hOGG1 Ser326Cys polymorphisms and bladder risk 
was measured by odds ratios (ORs) with 95% con-
fidence intervals (CIs). For hOGG1 Ser326Cys poly-
morphism, the risk of the dominant model (GG+GC 
vs. CC), the recessive model (GG vs. GC+CC), the 
codominant model (GC vs. CC; GG vs. CC), and 
the allele model (G vs. C) were evaluated respec-
tively. Subgroup analyses were also performed by 
ethnicity and smoker exposure. Hardy–Weinberg 
equilibrium (HWE) was used to assess the genotype 
frequency of hOGG1 Ser326Cys polymorphisms 
among the controls by χ2 test. Meta-analysis’s pro-
cess references Cochrane organization guidelines, 
using Q statistics to analyze the heterogeneity be-
tween the trials, and a P value of <0.10 was consi-
dered significant. The fixed-effects model and the 
random-effects model were based on the Mantel-
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-Haenszel method, using random-effects models 
when I2 is >50%, and fixed-effects models when I2 
is <50%. Funnel plots was applied to test the pu-
blication bias. All analyses were done with Stata 
software 12.0 using two-sided P values.

REsuLTs

Characteristics of studies
A total of 10 articles related to the search 

words and complied with the present inclusion cri-
teria, including 4319 cases and 4716 controls. All 
studies were case-control studies, in which there 
were five studies of Asian descendents, five stu-
dies of Caucasian descendents. A classic polyme-
rase chain reaction–restriction fragment length 
polymorphism (PCR–RFLP) assay, TaqMan assay 
and amplification refractory mutation specific 
polymerase chain reaction (ARMS-PCR) assay were 
conducted in six, three and one of the ten studies, 
respectively. In most studies, bladder cancer was 

diagnosed histologically or pathologically. Controls 
were mainly matched for sex and age, of which 
one were population based and nine were hospi-
tal based. The characteristics of selected studies are 
summarized in Table-1 (10, 16-24). Detailed geno-
type frequency data were reported in all studies and 
the allele frequency were also calculated. One study 
genotype distributions among the controls of all 
studies were deviated from the HWE, and the total 
controls were not consistent with HWE. The infor-
mation of genotype, allele frequencies and HWE 
are shown in Table-2.

Four of these studies investigated the inte-
ractions between hOGG1 Ser326Cys polymorphis-
ms and smoker exposures, including 1774 smokers 
(927 case and 847 controls) and 1992 non-smokers 
(748 cases and 1224 controls). The data only sho-
wed in recessive model by the studies of Ma et al. 
In the gene-by-environment interaction analyses, 
subgroup analysis by ethnicity was also carried out. 
The studies about smoker exposure are shown in 

Table 1 - characteristics of studies included in the meta-analysis.

First author [reference] Country/
Region

Ethnicity Genotyping 
method

Cases (age) Controls (age) Design of 
Experiment

NOS
score

Kim (2005) (19) Korea Asian PCR-RFLP N=153 (62.9±11.8 
years)

N=153 (60.7±11.8 
years)

Hospital-based 6

Karahalil (2006) (20) Turkey Caucasian PCR-RFLP N=100 (mean age 
59.87 years)

N=100 (mean age 
59.33 years)

Hospital-based 6

Huang (2007) (21) USA Caucasian Taqman N=696 (63.94±11.17 
years)

N=629 (62.77±10.50 
years)

Hospital-based 7

Figueroa (2007) (22) Spain Caucasian Taqman N=1150 (66±10 
years)

N=1149 (65±10 
years)

Hospital-based 6

Arizono (2008) (23) Japan Asian PCR-RFLP N=251 (68.2±11.2 
years)

N=251 (68.1±11.7 
years)

Population-based 6

Narter (2009) (10) Turkey Caucasian PCR-RFLP N=83 (63.43±11.74 
years)

N=45 (59.98±9.71 
years)

Hospital-based 7

Wang (2011) (24) Taiwan Asian PCR-RFLP N=460 (62.7±10.9 
years)

N=540 (61.9±11.0 
years)

Hospital-based 7

Mittal (2011) (30) India Asian ARMS-PCR N=212 (59.6±12.4 
years)

N=250 (58.8±10.8 
years)

Hospital-based 6

Ma (2012) (27) China Asian TaqMan N=1050 (65±5 years) N=1404 (65±5 
years)

Hospital-based 6

Ramaniuk (2014) (28) Belarus Caucasian PCR-RFLP N=336 (67.0±10.7 
years)

N=370 (64.5±13.5 
years)

Hospital-based 8



ibju | The hOGG1 Gene pOlymOrphism fOr bladder cancer

886

Table-3. The process of evaluating articles for this 
meta-analysis is shown in Figure-1.

Main Meta-Analysis Results
The association between the hOGG1 326Cys 

polymorphism and bladder cancer risk is shown in 
Figures 2-6. In the codominant model (GG vs. CC; 

GC vs. CC), the dominant model (GG+GC vs. CC), 
the recessive model (GG vs. GC+CC), and the allele 
model (G vs. C), there were no significant associa-
tions between the hOGG1 326Cys polymorphism 
and bladder cancer: GG vs. CC (OR: 1.09, 95% CI: 
0.85-1.40, p=0.480); GC vs. CC (OR: 1.05, 95% 
CI: 0.85-1.28, p=0.662); GG+GC vs. CC (OR: 1.04, 

Table 2 - genotype, allele frequencies and hwE of the studies.

First author

Genotype Allele

HWE(p)Cases n (%) Control n (%) Cases n (%) Controls n (%)

Ser/Ser Ser/Cys Cys/Cys Ser/Ser Ser/Cys Cys/Cys Ser Cys Ser Cys

Kim (2005) 37 90 26 38 70 45 164 142 146 160 0.30

Karahalil (2006) 40 47 12 62 20 18 127 71 144 56 <0.001

Huang (2007) 375 209 29 348 216 36 959 267 912 288 0.75

Figueroa (2007) 649 383 56 596 361 61 1681 495 1553 483 0.52

Arizono (2008) 61 107 83 67 135 49 229 273 269 233 0.20

Narter (2009) 37 13 8 18 18 0 87 29 54 18 0.08

Mittal (2011) 92 93 27 122 111 17 277 147 355 145 0.21

Wang (2011) 55 227 178 82 246 212 337 583 410 670 0.45

Ma (2012) 155 551 344 212 676 514 861 1239 1100 1704 0.67

Ramaniuk (2014) 223 94 18 221 132 13 540 130 574 158 0.21

Total 1724 1814 781 1766 1985 965 5262 3376 5517 3915 <0.001

Table 3 - genotype frequency and distribution according to smoking status.

Author

Genotype

Cases Control

Ser/Ser Ser/Cys Cys/Cys Ser/Ser Ser/Cys Cys/Cys

Smoke

Karahalil (2006) 14 16 4 27 9 7

Arizono (2008) 42 72 51 42 83 33

Ma (2012) 344 153 341 195

Ramaniuk (2014) 155 62 14 60 44 6

Non-smoke

Karahalil (2006) 7 4 2 38 9 10

Arizono (2008) 19 35 32 25 52 16

Ma (2012) 362 191 547 319

Ramaniuk (2014) 61 31 4 142 80 6
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figure 1 - flow chart of the study selection process.

figure 2 - Overall meta-analysis and subgroup analysis by ethnicity for gg genotype versus cc genotype.

95% CI: 0.89-1.21, p=0.619); GG vs. GC+CC (OR: 
1.02, 95% CI: 0.78-1.33, p=0.888); G vs. C (OR: 
1.01, 95% CI: 0.91-1.13, p=0.818). In the subgroup 
analysis by ethnicity, no significant results were 
found for Asian and Caucasian subjects in diffe-
rent models.

In the gene-by-environment interaction 
analyses, there were no significant associations 
between the hOGG1 326Cys polymorphism and 
bladder cancer in different models for the smoker 

population, and no ethnicity difference. In the 
non-smoker population, individuals carrying 
the hOGG1 Cys326Cys genotype have increased 
risk for bladder cancer compared to those car-
rying the hOGG1 Ser326Ser genotype (OR: 2.03, 
95%CI: 1.07-3.86; p=0.031). However, this result 
could not be found in Caucasian population in 
the codominant model of GG vs. CC for the non-
-smoker population by subgroup analysis (OR: 
1.36, 95% CI: 0.48-3.81; p=0.562), and no signi-
ficant association was found in the other model 
for the non-smoker population. The results are 
shown in Figures 7-14.

Test of Heterogeneity, Sensitivity Analyses, and 
Publication Bias

There was significant heterogeneity betwe-
en studies in some comparisons. Because of the 
genotype distribution in the control groups devia-
ting from HWE, the study by Karahalil was ex-
cluded to test the sensitivity of the meta-analysis, 
and no substantial change was observed in the 
corresponding pooled OR was not altered. Funnel 
plot showed significant symmetry and an absence 
of publication bias in this meta-analysis. The re-
sults are shown in Figures 15, 16.

Citations from PubMed, Medline and Springer
database screened by title and abstracts. n=104

Studies excluded based on
the results. n=85

Studies selected for full
text review. n=19

Studies finally included in this 
meta analysis. n=10

Studies excluded based on full text review. n=9
*2 were duplicate publication.
*5 didn’t give data of interested results.
*3 reviews.
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figure 3 - Overall meta-analysis and subgroup analysis by ethnicity for gc genotype versus cc genotype.

figure 4 - Overall meta-analysis and subgroup analysis by ethnicity for g allele versus c allele.
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figure 5 - Overall meta-analysis and subgroup analysis by ethnicity for (gg+gc) genotype versus cc genotype.

figure 6 - Overall meta-analysis and subgroup analysis by ethnicity for gg genotype versus (gc+cc) genotype.
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figure 7 - Overall meta-analysis and subgroup analysis by ethnicity for gg genotype versus cc genotype in the smoker 
population.

figure 8 - Overall meta-analysis and subgroup analysis by ethnicity for gc genotype versus cc genotype in the smoker 
population.
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figure 9 - Overall meta-analysis and subgroup analysis by ethnicity for (gg+gc) genotype versus cc genotype in the smoker 
population.

figure 10 - Overall meta-analysis and subgroup analysis by ethnicity for gg genotype versus (gc+cc) genotype in the smoker 
population.
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figure 11 - Overall meta-analysis and subgroup analysis by ethnicity for gg genotype versus cc genotype in the non-smoker 
population.

figure 12 - Overall meta-analysis and subgroup analysis by ethnicity for gc genotype versus cc genotype in the non-smoker 
population.
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figure 13 - Overall meta-analysis and subgroup analysis by ethnicity for (gg+gc) genotype versus cc genotype in the non-
smoker population.

figure 14 - Overall meta-analysis and subgroup analysis by ethnicity for gg genotype versus (gc+cc) genotype in the non-
smoker population.
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figure 15 - Begg’s funnel plots for publication bias in the 
meta-analysis.

figure 16 - Egger’s funnel plots for publication bias in the 
meta-analysis.

DIscussIOn

DNA damage response pathways mainly 
defend DNA damage, mutations and ultimately 
malignant caused by various factors, and base ex-
cision repair plays an important role in the repair 
of modified and lost bases (25). As a key gene in 
the BER pathway (26), the hOGG1 gene polymor-
phism is closely related to the occurrence of blad-
der cancer. Many scholars had researched the as-
sociation between the hOGG1 gene polymorphism 
and the occurrence of bladder cancer, but the re-
sults were inconsistent (19, 27, 28). We carried out 
this meta-analysis to pool the results from these 

conflicting findings. Cigarette smoking is conside-
red the main risk factor for bladder cancer. Strope 
(29) think when smokers with bladder cancer quit 
after the diagnosis, their risk of recurrence was 
reduced by 30 percent compared with those who 
continued to smoke. So, gene-by-environment 
interaction analyses were also conducted in this 
meta-analysis.

A total of 10 case-control studies were in-
cluded in this meta-analysis. The study subjects 
of 5 studies were Asians, and the other half were 
Caucasian. So, we carried out the subgroup analy-
ses by race. The results demonstrated that no sig-
nificant associations were observed between the 
hOGG1 gene polymorphism and the occurrence of 
bladder cancer in all models, and this result was 
no different between Asians and Caucasians (all 
to). Additionally, subgroup analyses indicated for 
smokers, there were also no correlations betwe-
en the hOGG1 gene polymorphism and bladder 
cancer in all model and this irrelevance had no 
racial differences. However, the genotype GG is 
a risk factor to bladder cancer for non-smokers 
(OR: 2.03, 95% CI: 1.07-3.86; p=0.031), especially 
in Asians. But no associations were observed in 
Caucasian and other models. The previous meta-
-analysis showed the hOGG1 gene polymorphism 
increases the occurrence of bladder cancer for 
most all non-smokers (16), but our result point 
this risk only be found in the non-smoking Asian 
with GG genotype by pooling the results of much 
more eligible studies. The detailed mechanism of 
the hOGG1 gene polymorphism and bladder can-
cer is unclear and the latest research shows the 
hOGG1 gene polymorphisms are negatively cor-
related with bladder cancer in Chinese women, so 
more large sample size studies are needed to con-
firm the role of the hOGG1 gene polymorphism in 
bladder cancer.

There are some limitations in this study. 
First, single case-control studies can only sup-
port a small test power and often provide false-
-positive, false-negative, or inconsistent conclu-
sions, and the cases number from eligible studies 
are relatively small. What’s more, some detailed 
information such as gender and histological type 
could not be obtained, so we could not proceed to 
the more in-depth subgroup study. And most of 
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the eligible studies were published by the Asian 
and Caucasian, various race studies are needed to 
obtain more convincing results. Third, most of the 
designs of experiment were hospital-based and 
some studies genotype distributions among the 
controls are deviated from the HWE.

In conclusion, our meta-analysis suggests 
that the hOGG1 gene polymorphisms have no sig-
nificant association with bladder cancer risk, but 
specifically increase the susceptibility for non-
-smoker Asian populations. Considering the limi-
ted studies in both overall and subgroup analyses, 
larger sample size and higher quality studies are 
needed to make further verification.
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Objective: To evaluate the diagnostic efficacy of transrectal ultrasonography (US) bi-
opsy with imaging fusion using multiparametric (mp) magnetic resonance imaging 
(MRI) in patients with suspicion of prostate cancer (PCa), with an emphasis on clini-
cally significant tumors according to histological criteria.
Materials and Methods: A total of 189 consecutive US/MRI fusion biopsies were per-
formed obtaining systematic and guided samples of suspicious areas on mpMRI using 
a 3 Tesla magnet without endorectal coil. Clinical significance for prostate cancer was 
established based on Epstein criteria.
Results: In our casuistic, the average Gleason score was 7 and the average PSA was 
5.0ng/mL. Of the 189 patients that received US/MRI biopsies, 110 (58.2%) were positive 
for PCa. Of those cases, 88 (80%) were clinically significant, accounting for 46.6% of 
all patients. We divided the MRI findings into 5 Likert scales of probability of having 
clinically significant PCa. The positivity of US/MRI biopsy for clinically significant PCa 
was 0%, 17.6% 23.5%, 53.4% and 84.4% for Likert scores 1, 2, 3, 4 and 5, respectively. 
There was a statistically significant difference in terms of biopsy results between dif-
ferent levels of suspicion on mpMRI and also when biopsy results were divided into 
groups of clinically non-significant versus clinically significant between different lev-
els of suspicion on mpMRI (p-value <0.05 in both analyzes).
Conclusion: We found that there is a significant difference in cancer detection using 
US/MRI fusion biopsy between low-probability and intermediate/high probability Lik-
ert scores using mpMRI.
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InTRODucTIOn

Prostate cancer (PCa) is the most common 
male malignancy in United States, excluding skin 
cancers, and the second most common cause of 
male cancer-related death (1). Diagnosis of PCa 
increased with the use of prostate-specific agent 
(PSA) as a blood test for screening. The diagno-
sis of PCa is made with a histological sample of 

systematic transrectal ultrasound-guided biopsy 
(TRUSGB) of the prostate, which is indicated with 
increased values of PSA blood-test and/or altered 
digital rectal examination (DRE) (2-4).

PSA, DRE and histological findings are 
used to determine diagnosis and type of treatment 
in PCa, however each approach has shortcomin-
gs: PSA has low sensitivity (only 36% in patients 
younger than 60 years old with a PSA value of 
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2.6ng/mL,) (5, 6), DRE also has low sensitivity 
(37%) (7), and, when positive, prostate biopsy 
has up to a 54% underestimation of the Gleason 
score when compared with prostate specimen (2, 
4, 7-12).

PCa screening with a PSA blood test still 
raises intense debate. The European Randomized 
Study of Screening for Prostate Cancer (ERSPC) 
showed a 20% decrease in mortality related to 
PCa in patients screened with PSA but with consi-
derable rates of overdiagnosis and overtreatment 
(4.5% of the cases) (3). Others studies have shown 
rates ranging from 22% to 56% of overdiagnosed 
PCa (9, 13). Due to this, many cases of indolent 
and non-aggressive cancers have been discovered 
and treated, increasing morbidity with impacts on 
quality of life without changing mortality (2, 9) 
(14). But overdiagnosis does not have to lead to 
overtreatment, and active surveillance (AS), in pa-
tients with low-risk tumors, can be the modality 
of choice for patients until early signs of disease 
progression (1, 3, 4, 13).

Because of the diagnostic limitations of 
PCa mentioned above, other tools are needed to 
improve detection, localization and sampling of 
PCa (7). Advances in 3-Tesla multiparametric (mp) 
magnetic resonance imaging (MRI) have improved 
the detection of PCa prior to biopsy (15-18).

The use of mpMRI to guide biopsy has sho-
wn to increase the diagnosis of intermediate/high 
risk PCa and decrease the diagnosis of low-risk 
tumors (2).

The objective of this study was to evaluate 
the diagnostic efficacy of mpMRI with different 
levels of suspicion in detecting PCa, using TRUS-
GB with US/MRI real-time imaging fusion, with 
an emphasis on the detection of clinically signifi-
cant tumors according to histological criteria.

MATERIALs AnD METhODs

This retrospective study was approved by 
the ethical committee of our institution and a wai-
ver of informed consent was obtained. We perfor-
med a database search for patients who received 
prostate mpMRI for the detection of clinically sig-
nificant PCa, followed by TRUSG with real-time 
imaging fusion of US and MRI images, between 

August 2013 and September 2014. Inclusion crite-
ria were patients who underwent prostate mpMRI 
and prostate biopsy with US/MRI imaging fusion, 
both in our institution. Exclusion criteria were: 
incomplete or poor quality MRI, interval grea-
ter than 6 months between MRI and biopsy, and 
unavailability of histopathological report. Since 
the aim of our study was to compare the overall 
mpMRI results with histological analysis based on 
clinically significant disease, which is classified 
using all samples together, we also included pa-
tients whose additional samples were not identi-
fied separately.

All patients underwent mpMRI on a 3 Tesla 
scanner (Magnetom Trio, Siemens Healthcare, Er-
langen, Germany) using a phased-array coil. The 
mpMRI protocol is described in Table-1.

MpMRI images were read independently 
by two radiologists (in cases of discrepancies a 
consensus agreement was achieved), and scored 
using a 5-point Likert scale of probability of ha-
ving clinically significant PCa, based on the PI-
-RADS version 1 classification proposed by the 
European Society of Urogenital Radiology (1-cli-
nically significant disease is very unlikely to be 
present, 2-clinically significant disease is unlike-
ly to be present, 3-clinically significant disease is 
equivocal, 4-clinically significant disease is likely 
to be present and 5-clinically significant disease is 
highly likely to be present) (16, 17).

In patients indicated for biopsy (PSA le-
vel, PSA velocity, mpMRI result, DRE and/or uro-
logist discretion), a 14-core TRUSGB was perfor-
med by acquiring up to four fragments of each 
suspicious area on mpMRI (using T2-weighted, 
diffusion and/or dynamic contrast-enhanced 
sequences to fuse the images) and a systematic 
biopsy in a sextant pattern (12 fragments of the 
peripheral zone and 2 of the central gland). One 
of two different ultrasound devices was used to 
fuse the images and perform the biopsies: Aplio 
500 with Smart Fusion (Toshiba Medical System 
Corporation, Minato, Tokyo, Japan) or LOGIC E9 
with imaging fusion software (GE Healthcare, 
Little Chalfont, United Kingdom). Patients with 
low probability of PCa on mpMRI (Likert 1 and 2) 
were submitted to a 14-core TRUSGB only, when 
clinically indicated.
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A certified pathologist evaluated the 
biopsy specimens. Clinical significance for PCa 
was established based on Epstein criteria and 
included any Gleason pattern 4 or higher, or 
Gleason 3+3 disease with more than 50% of 
cancer in any core and/or more than 3 positives 
cores (19).

Statistical analysis was made using the 
Shapiro-Wilk test to decide between mean (and 
standard deviation-SD) or median (and first and 
third interquartile intervals-IQs) for age, PSA 
levels and prostate weight. To study the associa-
tion between suspicion on mpMRI and Gleason 
score we used the Spearman correlation coeffi-
cient, and because the variables had more than 
two categories, we performed subanalysis with 
Chi-square partitions. Finally, to calculate the 
association between suspicion level on mpMRI 
with PSA level and with Gleason score we used 
the Kruskal-Wallis test.

REsuLTs

A total of 195 consecutive patients were 
included in the study; six patients were excluded 
due to an interval greater than 6 months between 
MRI and biopsy leaving a final casuistic of 189 
patients for analysis. The mean age was 58.12 ye-
ars old (SD±9.16), median serum PSA was 5.0ng/
mL (IQs 3.6-7.1) and median prostate volume was 
45cc (IQs 34-62). The mean of additional frag-
ments on suspicious areas was three (range: two 
to four). Of 189 patients, 153 had never received 

a prostate biopsy and 36 had received at least 
one with negative results. MpMRI was considered 
suspicious for PCa in 103 patients (Likert 4 or 5), 
equivocal in 68 (Likert 3) and low level of suspi-
cion in 18 (Likert 1 or 2) (Figure-1).

Of the 189 patients who performed US/MRI 
biopsies, 110 (58.2%) had positive biopsy for PCa. 
Of those cases, 88 (80%) were clinically significant, 
accounting for 46.6% of all patients (Figure-2). 
The overall distribution of US/MRI biopsy for 
negative biopsy, positive biopsy with clinically 
non-significant cancer, and positive biopsy with 
clinically significant cancer was, respectively, 
1/0/0 in Likert 1, 10/4/3 in Likert 2, 42/10/16 in 
Likert 3, 21/6/31 in Likert 4, and 5/2/38 in Likert 
5, resulting in positive indications for clinically 
significant prostate cancer of 0%, 17.6%, 23.5%, 
53.4% and 84.4% in Likert scores 1, 2, 3, 4 and 5, 
respectively (Table-2).

There was a statistically significant diffe-
rence in the level of suspicion on mpMRI (very 
low, low and equivocal probability versus inter-
mediate and high probability, or Likert 1, 2 and 3 
versus Likert 4 and 5) compared with biopsy re-
sults in terms of clinically significant disease (ne-
gative biopsy and non-significant positive biopsy 
versus significant positive biopsy). This was also 
true when we included the “equivocal” category 
on mpMRI as positive (Likert 1 and 2 versus Likert 
3, 4 and 5) (p<0.001 in both analyses) (Table-3).

We observed that most patients with a Gle-
ason score of 6 were considered to have an equi-
vocal level of suspicion for PCa on mpMRI, while 

Table 1 - mpMRI prostate protocol.

Sequence Thickness (mm) Spacing (mm)

T2 FSE axial with fat sat 6 1

T1 GRE axial “in-phase” and “opposed-phase” 6 1

T2 FSE sagittal 3 0.3

T2 FSE axial high resolution 3 0.3

T2 FSE 3D coronal volumetric isotropic 1 -

Diffusion (b50, 400 and 800) 3 0.3

T1 GRE VIBE pre-contrast 3 -

T1 GRE VIBE dynamic post-contrast 3 -

T1 GRE VIBE post-contrast pelvis 4 -
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figure 1 - MpMRI example of a suspicion lesion on the right lobe of peripheral zone of the prostate: A) a round lesion on 
T2 weighted-image; B) ADc map shows diffusion restriction; c) dynamic-contrast-imaging with hypervascularization and D) 
washout (blue line). patient received us/MRI-guided biopsy where we can see the lesion on MRI (E and f) and in real time 
on us (g), helping to target the lesion (h).

A
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g

f

h

B

D
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Table 2 - suspicion level on mpMRI and biopsy results.

Biopsy

Negative Positive
non-significant

Positive
significant

Suspicion on mpMRI

Very low 1 0 0

Low 10 4 3

Equivocal 42 10 16

Moderate 21 6 31

High 5 2 38

p-value <0.001

figure 2 - A suspicious lesion on mpMRI (images B and D) submitted to a us-MRI fusion biopsy. The lesion was not seen on 
us (arrow in A) and the biopsy was performed based on mpMRI (arrow in c). The biopsy result was gleason 3+4 in all tree 
fragments of this area.

A

c

B

D
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most patients with Gleason scores of 7, 8 and 9 
were considered as moderate or high suspicion for 
PCa, as shown in Figure-2. The association betwe-
en suspicion on mpMRI and Gleason score was 
moderately positive, with a coeffi cient of 0.435 
(p<.001) (Figure-3).

In the three positive cases of clinically sig-
nifi cant cancer that we classifi ed as Likert 2 (fal-
se negative), two had only one positive fragment 
on biopsy (5% and 10% of Gleason 3+4 and 4+3, 
respectively), and the third case had 5% of the 
fragments committed with Gleason 3+4. On the 
other hand, in the fi ve negative cases of clinically 
signifi cant cancer that we had classifi ed as Li-

kert 5 (false positive), one lesion seen on MRI was 
diagnosed as a leiomyoma, two lesions were acute 
prostatitis, one lesion was chronic prostatitis and 
one was a small lesion (5mm) in a large prostate 
(125cc), which, we believe, might have resulted in 
undersampling during the biopsy.

DIscussIOn

Our results show that mpMRI, performed 
on a 3 Tesla scanner without endorectal coil, 
has the ability to stratify the risk of detection of 
clinically signifi cant prostate cancer on US/MR 
fusion biopsy, therefore increasing the likelihood 

Table 3 - suspicion level on mpMRI and biopsy results according clinical relevance.

Biopsy

Negative + positive clinically 
non-signifi cant

Positive clinically-signifi cant

Suspicion on mpMRI

Very low 1 0

Low 14 3

Equivocal 52 16

Moderate 27 31

High 7 38

p-value <0.001

figure 3 - frequency of patients in each gleason score value in correlation with level of suspicion on mpMRI (n=110).
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of positivity of the procedure and decreasing 
unnecessary biopsies.

The prostate is the only solid organ that 
has the diagnosis of tumor made by non-target 
sampling biopsy (20). Other studies have shown 
that mpMRI has the capability to detect suspicious 
areas for PCa and to target the US-guided biopsy 
of lesions seen on mpMRI (8, 15-17, 21, 22), and 
have already suggested higher identification ra-
tes than random biopsy (23). It has been shown 
that mpMRI increases the detection of clinically 
significant PCa (including those located in the an-
terior region of the prostate, usually blinded on 
systematic biopsy), without increasing diagnosis 
of clinically insignificant disease (8, 18, 24).

Performing mpMRI in patients with clini-
cal-laboratorial profiles suspicious for PCa could 
prevent unnecessary systematic biopsies and a 
delay in diagnosis and treatment (7).

Currently, transrectal systematic US-gui-
ded biopsy is the modality of choice for pros-
tate biopsy, however it is limited in that it can 
miss and undersample existing tumor (7, 15, 25). 
The use of mpMRI prior to biopsy has resulted 
in the development of new methods to increase 
the detection of clinically significant PCa: 1) in-
-bore MRI-guided biopsy, which is expensive and 
time-consuming; 2) cognitive fusion, where the 
lesion location is estimated by the operator; 3) 
US/MRI-fusion-guided biopsy, in which the pre-
-biopsy mpMRI is fused in real-time by a navi-
gation system, allowing additional sampling of 
suspicious lesions through direct visualization 
during the procedure (8, 15, 25-27).

With the aim to make recommendations 
for conduct, interpretation, and reporting of pros-
tate mpMRI for PCa detection and localization, a 
European Consensus Meeting was performed and 
a 5-point scale was suggested to indicate the pro-
bability of malignancy (PI-RADS system) (16). 
We used a 5-point subjective scale of probability 
(Likert scale) based on the PI-RADS classifica-
tion, but in which the overall impression of the 
imaging findings is the most important aspect 
of grading. There are many mpMRI prostate stu-
dies in the literature using Likert, PI-RADS and 
also comparing both classification methods (28, 
29). Rosenkrantz et al. compared the systematic 

model proposed by the European Consensus (PI-
-RADS) with the probability score (Likert) and 
showed that radiologists performed well locali-
zing PCa with both methods, however tumors in 
the central gland had better correlation with the 
specimen using the Likert scale (30). PI-RADS is 
a promising method and used by many radiolo-
gists, but its implementation is still a cause for 
debate. Because of that we used a scoring sys-
tem that we believe adds value of a standardized 
method (such as PI-RADS) but also relies on the 
radiologist’s experience and learning curve.

US/MRI-fusion-guided biopsy increases 
the detection of clinically significant PCa (es-
pecially with higher suspicion level on mpMRI) 
when compared with systematic biopsy, positive-
ly impacting treatment decisions and outcomes 
(8, 20). Thompson et al. correlated the biopsy fin-
dings with PI-RADS scores on mpMRI, and found 
high negative predictive value and moderate po-
sitive predictive value for the detection of PCa, 
demonstrating a potential screening test to guide 
biopsy decisions (12). Porpiglia et al. showed that 
mpMRI had better accuracy to diagnose PCa in 
patients with a negative biopsy than promising 
biomarkers (PSA3 and p2PSA) (11).

Our results show that 3 Tesla mpMRI wi-
thout an endorectal coil is a non-invasive techni-
que that helps to detect clinically significant PCa, 
with high concordance between the probability 
of clinically significant disease on mpMRI and 
biopsy results.

It is known that mpMRI has limited sen-
sitivity for the detection of lesions smaller than 
5mm (20, 27), possibly explaining the two cases 
of clinically significant tumors (Gleason score 7) 
that were classified as low suspicion on MRI and 
came up with one positive fragment on the biopsy.

Our study has some limitations. It was a 
retrospective study, which might have introduced 
some selection bias, but we believe this did not 
affect the results, since all cases during the period 
of the study were consecutively included. The 
biopsy fragments were not identified separately 
and we did not evaluate the increment value of 
fusion, but we opted for such methodology because 
the histological criteria’s for clinical significance 
disease using Epstein’s criteria relies on overall 
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result of the samples. MpMRI cases were read 
independently and a final report was reached by 
consensus agreement, but interobserver variability 
was not evaluated. Also, we used the biopsy as 
reference test, and could miss or misclassify some 
tumors as compared to the prostatectomy specimen; 
however, we believe that using a prostatectomy 
specimen would substantially limit the casuistic, 
and we would have to consider the effect of a 
reference standard on our population (biopsy 
for negative, prostatectomy for positive cases). 
Finally, because it was a retrospective project with 
the aim of studying mpMRI performance, we did 
not perform a follow-up on patients and record 
the number of complications related to biopsy.

cOncLusIOns

In conclusion, we found that mpMRI per-
formed on a 3-Tesla scanner without an endorec-
tal coil and using a Likert scale has significant 
correlation with biopsy results in terms of can-
cer detection and clinical significance. This stu-
dy highlights the potential use of this method in 
clinical practice to manage patients with clinical 
suspicion of PCa, decreasing unnecessary biopsies 
and overdetection of clinically non-significant 
tumors, and increasing the diagnosis of clinically 
significant cancers.
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Long term outcome and side effects in patients receiving 
low-dose I125 brachytherapy: a retrospective analysis
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Objectives: To retrospectively evaluate the disease free survival (DFS),disease specific 
survival (DSS),overall survival (OS) and side effects in patients who received low-dose 
rate (LDR) brachytherapy with I125 stranded seeds.
Materials and methods: Between july 2003 and august 2012, 274 patients with organ 
confined prostate cancer were treated with permanent I125 brachytherapy. The median 
follow-up, age and pretreatment prostate specific antigen (iPSA) was 84 months (12-
120), 67 years (50-83) and 7.8 ng/mL (1.14-38), respectively. Median Gleason score 
was 6 (3-9). 219 patients (80%) had stage cT1c, 42 patients (15.3%) had stage cT2a, 
3 (1.1%) had stage cT2b and 3 (1.1%) had stage cT2c. The median D90 was 154.3 Gy 
(102.7-190.2).
Results: DSS was 98.5%.OS was 93.5%. 13 patients (4.7%) developed systemic disease, 
7 patients (2.55%) had local progression. In 139 low risk patients, the 5 year biochemi-
cal freedom from failure rate (BFFF) was 85% and 9 patients (6.4%) developed clinical 
progression. In the intermediate risk group, the 5 year BFFF rate was 70% and 5 pa-
tients (7.1%) developed clinical progression. Median nPSA in patients with biochemical 
relapse was 1.58 ng/mL (0.21 - 10.46), median nPSA in patients in remission was 0.51 
ng/mL (0.01 - 8.5). Patients attaining a low PSA nadir had a significant higher BFFF 
(p<0.05). Median D90 in patients with biochemical relapse was 87.2 Gy (51 - 143,1). 
Patients receiving a high D90 had a significant higher BFFF (p<0.05).
Conclusion: In a well selected patient population, LDR brachytherapy offers excellent 
outcomes. Reaching a low PSA nadir and attaining high D90 values are significant 
predictors for a higher DFS.
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InTRODucTIOn

Prostate cancer is the most common ma-
lignancy in Belgian men, according to data from 
the Belgian Cancer Registry 2008. Increasing age, 
race and a positive family history are the most 
important risk factors (1). Due to PSA based scre-

ening, more low risk prostate cancers are detected. 
In patients with organ-confined disease, radical 
prostatectomy, low and high dose brachytherapy 
and external beam radiotherapy all have proven 
to have comparable outcomes in terms of bioche-
mical relapse-free survival (2, 3). For this reason, 
patients often use treatment related morbidity to 
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guide their personal preferences. With an aging 
population, more than half of the patients are now 
treated with radiotherapy. Compared to EBRT, bra-
chytherapy is a simple outpatient procedure with 
quick recovery. With brachytherapy, high radia-
tion dose can be locally delivered with a steep dose 
gradient in surrounding healthy tissues (4). Becau-
se the prostate gland is not removed in brachythe-
rapy, follow-up based on biochemical control is 
more difficult than after radical prostatectomy. In 
this retrospective analysis, we wanted to evaluate 
the outcomes and side effects post-brachytherapy 
and try to identify predictors of these outcomes.

MATERIALs AnD METhODs

Between July 2003 and August 2012, 274 
consecutive patients with localized prostate can-
cer were treated with permanent brachytherapy at 
the Ghent St. Lucas Hospital using I125 stranded se-
eds (Oncura I125 RAPID StrandTM implants, Arling-
ton Heights, USA). Administered dose was 145Gy 
(Task Group 43 recommendation (5)). All patients 

were treated using the hybrid interactive image 
guided Mick technique (Mick Radionuclear Instru-
ments Bronx, NY, USA) with the volume acqui-
sition study, planning and seed implantation all 
taking place under a single general anesthesia. No 
AHT or EBRT was added previous to the treatment. 
Mean follow-up was 76 months (12-120). The me-
dian age was 67 years (50-83). Median iPSA was 
7.8ng/mL (1.14-38) 219 (82%) had stage cT1c, 41 
(15.4%) had stage cT2a, 3 (1.1%) had stage cT2b 
and 3 (1.1%) had stage cT2c. Median Gleason sco-
re and D90 was 6 (3-9) and 154.3Gy (102.7-190.2), 
respectively (Table-1).

The risk stratification was based on the 
D’Amico classification (6). Low risk patients had 
stage T1-T2a disease, Gleason ≤6 or a PSA level 
≤10ng/mL. Medium risk patients had Gleason 7, 
PSA level 10-20ng/mL or stage T2b. High risk pa-
tients had PSA level ≥20ng/mL, a Gleason score 
≥8 or stage cT2c/T3a. No patients in our study had 
cT3a stage. 175 patients (63.8%) were classified as 
low risk, 88 (32.1%) were classified as medium risk 
and 11 patients (4%) were classified as high risk.

Table 1 - characteristics of the patients who received LDR. Risk stratification was based on the D’Amico classification (psA, 
gleason and stage). The majority had a low risk prostate cancer (63.8%), one third had medium risk prostate cancer (32.1%).

Variable n %

clinical stage

T1c 219 80

T2a 42 15.3

T2b,c 6 2.2

No data 7 2.5

gleason score

<7 195 71.2

7 44 16

>7 5 1.8

No data 30 10.9

psA level

<10 210 76.6

10-20 58 21.16

>20 6 2.18

D’Amico classification

Low risk 175 63.8

Medium risk 88 32.1

High risk 11 4



ibju | OutcOme and side effects in brachytherapy

908

The median pretreatment IPSS was 4 (0-
16). Median post residual volume (PVR), prostate 
volume and flow rate were 0mL (0-100), 28mL (15-
52) and 14mL/s (6-38), respectively. Patients with 
an IPSS score of ≥10, signs of obstructive micturi-
tion (flow ≤10 mL/sec, PVR ≥150mL) and prostate 
volume ≥50mL were excluded from brachytherapy. 
No upfront AHT was administered to reduce the 
prostate volume. An alpha-blocker was given one 
week before the intervention and was continued 
3 months postoperatively. Patients were given an 
enema and ciprofloxacin 500mg 2 hours before the 
procedure. A urinary catheter was placed intra-
-operatively and removed the next day.

Four weeks after implantation, post-im-
plant CT dosimetry was performed. Calculated 
parameters were the percentage volume of the 
prostate receiving 90% and 100% of the prescri-
bed dose and the amount of dose delivered to 90% 
of the prostate (V90, V100 and D90, respectively). 
Patients were evaluated every 3 months during the 
first year, every 6 months during the first 5 years 
and annually thereafter. Digital rectal examination 
(DRE) and PSA sampling were routinely performed 
each visit. Genito-urinary and rectal side-effects 
were assessed using the RTOG scoring scale.

Biochemical recurrence was defined as any 
PSA increase to >2ng/mL above the nadir value 
(ASTRO Phoenix definition) (1). PSA bounce was 
defined as a post-treatment rise with spontaneous 
return to pre-bounce levels. If there was biochemi-
cal recurrence, imaging (CT scan, bone scan) was 
used in selected cases to rule out systemic progres-
sion (bone metastases, lymph node involvement) 
and new prostate biopsies (PPB) were done. For the 
last 2 years, Choline PET-CT has been used to de-
tect systemic progression in an early stage (7).

Logistic regression with the Wald Chi-
-Square test was used to evaluate the effect of di-
fferent predictors on the disease free survival. Fur-
ther analyses were conducted to see if we could 
identify risk factors responsible for side effects. A 
p-level <0.05 was considered statistical significant.

REsuLTs

Of the 274 patients treated with brachythe-
rapy, 4 died of prostate cancer (DSS 98.5%). The 

OS was 93.5% (14 of 274 patients), the predo-
minant mortality cause were other malignancies 
(lung, kidney, colon, liver). 13 patients (4.7%) 
developed systemic disease (bone metastases, 
lymph node involvement), 8 patients (2.9%) had 
local progression.

In 139 low risk patients, the 5-year bio-
chemical freedom from failure rate (BFFF) was 
85% and 10 patients (7.2%) developed clinical 
(systemic or local) progression. In the intermedia-
te group, the 5 year BFFF rate was 70% and 5 pa-
tients (7.1%) developed clinical progression. In 9 
high risk patients, the 5 year BFFF rate was 70%, 
1 patient (11%) developed clinical progression.

A LHRH agonist or antagonist with or wi-
thout anti-androgen therapy was administered 
when significant progression was detected (a fast 
raise in PSA and >2ng/mL above the nadir value 
or visualization of systemic progression on me-
dical imaging). In our cohort, 33 patients (12%) 
received adjuvant AHT for local failure. If no sys-
temic disease was present, a salvage radical pros-
tatectomy was performed with or without lym-
phadenectomy depending on Gleason score, stage 
and PSA level. This procedure was performed in 
7 patients (2.5%). No patients were given salvage 
EBRT, 1 patient had antalgic radiotherapy for a 
bone metastasis in the lumbar spine.

Of 216 patients with a minimum of 5 ye-
ars follow-up, 177 (82%) reached their PSA na-
dir (nPSA) in the first 5 years. Median nPSA in 
patients with biochemical relapse was 1.58ng/mL 
(0.21-10.46), median nPSA in patients in remis-
sion was 0.51ng/mL (0.01-8.5). Logistic regression 
showed a significant (p<0.05) higher BFFF in pa-
tients reaching a low PSA nadir value and in pa-
tients with a lower pre-treatment PSA level. The 
number of implanted seeds was another predictor 
which was significantly higher in patients in re-
mission (Table-2).

Of 274 patients, 8 (2.7%) developed EUR 
requiring placement of a suprapubic catheter (CT-
CAE 4.0, grade 2). All patients had their supra-
pubic catheter removed in 4 weeks. Median IPSS 
and prostate volume in the retention group were 
7.5 and 30mL, respectively. In the other patients, 
median IPSS was 5 and mean prostate volume was 
29mL. The IPSS score was significantly higher 
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(p<0.05) in patients who developed urinary reten-
tion, prostate volume was no significant predictor 
(p=0.3) (Table-3).

Late (>3 months) urinary and rectal mor-
bidity were evaluated based on the Radiation 
Therapy Oncology Group (RTOG) scoring sys-
tem. 18 patients (6.5%) reported G2 frequency, 
31 patients (11.2%) had G2 dysuria and 4 pa-
tients (1.4%) developed intermittent hematuria 
(G2) 2 patients (0.6%) had severe frequency (G3) 
5 (1.8%) patients had G1 rectal toxicity and 3 
(1%) patients had G2 rectal toxicity. None had 
G4 toxicity. No patient had persistent rectal 
symptoms or hematuria after 1 year. 4 patients 
(1.4%) lost a seed during micturition. 1 patient 
(0.3%) developed urethral stricture.

Mean IPSS and prostate volume in the pa-
tients with post treatment urinary morbidity was 

5.01 and 29.4mL, respectively. In patients without 
urinary morbidity, mean IPSS was 3.9 and pros-
tate volume was 28.6mL, which was not signifi-
cantly lower.

The median D90 measured during the pro-
cedure was 154.3Gy (102.7-190.2). Patients in 
remission had a median D90 of 1564Gy (102.7-
187.2) and median D90 in patients with biochemi-
cal relapse was 156.3Gy (110.5-190.2). However, 
median D90 values based on CT dosimetry 4 we-
eks later revealed a lower dose of 95.5Gy (51.1-
162.4). Patients in remission had a significantly 
(p<0.05) higher D90 of 102.1Gy (51.4-162.4) than 
patients with biochemical relapse, mean D90 was 
87.2Gy (51-143.1).

DIscussIOn

In this retrospective analysis, we showed that 
patients attaining a low PSA nadir had a significan-
tly improved BFFF. When we compared the 5-year 
biochemical free survival in patients based on the 
PSA nadir, there was an almost linear correlation be-
tween the nadir and the relapse rate (Figure-1). This 
confirms the findings of other studies (8). Eric et al. 
found that reaching a PSA nadir <0.5ng/mL was as-
sociated with a significant higher BFFF (9), which is 
similar to the findings of Leonardo et al., showing 
a better outcome when a PSA nadir <0.285ng/mL 
was reached at 1 year (10). Paoluzzi et al. stated that 
reaching a PSA nadir above 20% of the pretreatment 
value at 6 months was a worse prognostic factor (11). 
In our cohort, 82% of the patients had reached the 
PSA nadir at 5 years postoperatively (Figure-2).

Reaching the PSA nadir fast does not ne-
cessarily mean that the treatment was more effi-
cient with a better outcome. Patients with a slowly 
declining PSA tended to reach a lower PSA nadir 
(Figure-3). The BFFF in our population was com-
parable to other treatment modalities such as EBRT 
and radical prostatectomy (12) (Table-4). When we 
compared the post-brachytherapy BFFF to the other 
series in the literature, there were no important di-
fferences (12-17) (Table-5). In our cohort, BFFF rate 
in the high risk group was 70%, while the results in 
other studies showed higher relapse rates. As there 
were only 9 high risk patients, this result has to be 
interpreted cautiously.

Table 2 - Logistic regression with disease free survival after 5 
years as outcome variable. The number of implanted seeds, 
psA level pre-brachytherapy, psA nadir and estimated D90 
level on cT scan were significant predictors.

Variable p-value predictor

Number of seeds 0.0265

PSA pre 0.0019

PSA nadir <0.0001

Riskgroup LMH 0.0565

Gleason score 0.3737

D90inop 0.4693

D90CT 0.0189

Table 3 - Logistic regression with retention after LDR as 
outcome variable. The only factor that was a significant 
cause for retention was a high Ipss score.

Variable (predictor) p-value predictor

Age 0.3105

IPSS 0.0007

Prostate volume 0.3105

Flow 0.6903

Residual 0.8455

D90inop 0.9157

D90CT 0.1202
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figure 1 - % relapse compared to npsA level. patients attaining a low psA nadir have a significantly improved Bfff. when 
we compare the 5 year biochemical free survival in patients based on the psA nadir, there is an almost linear correlation 
between the nadir and the relapse rate.

figure 2 - % patients reaching npsA at specific intervals. 50% of the patients reached the nadir 1 year after brachytherapy, 
82% of the patients reached the psA nadir 5 years postoperatively. 

figure 3 - Mean npsA values in different patients measured at specific time interval. Reaching the psA nadir fast does not 
necessarily mean that the treatment is more efficient. patients with a slowly declining psA tended to reach a lower psA nadir.
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Many studies stress the importance of a 
high biological effective dose (4, 12, 18) resulting 
in high D90 values. A D90 value of >140Gy sho-
wed an improved biochemical control (14). 91.7% 
of the patients received an intra-operative D90 
>140Gy. We compared median intra-operative 
D90 values in our population but there was no 
significant (p=0.4) difference between patients 
with biochemical relapse (156.3Gy) and patients 
in remission (156.4Gy). Calculated D90 values ba-
sed on CT dosimetry 4 weeks post-implantation 
showed a median D90 of 95.5Gy. Median D90 in 
the relapse group was 87.2Gy and D90 in the re-
mission group was 102.1Gy, which is a significant 
difference (p<0.05). This confirms the findings in 
other centers of the positive correlation between 
BFFF and a high D90 on post treatment CT.

The reason for the important difference 
between the intra-operative D90 and post im-
plant D90 is the difficulty to estimate the prostate 
volume on CT scan, with a considerable intero-
bserver contour variability. Apex, base and peri-
prostatic plexus are difficult to delineate on CT, 
measurements can exceed the ultrasound-volume 
by 20-40% (4). Furthermore, because of the bra-
chytherapy the prostate is enlarged which causes 
an underestimation of the D90 if the scan is per-
formed too early (<4 weeks) (19). For this reason, 
some authors advocate the use of MRI as post-
-implant dosimetry to achieve more accurate cal-
culations (12, 20).

Four patients (1.4%) lost one or more seeds 
during micturition. Except for dosimetric purpo-
ses, no follow-up radiographs were taken so we 
have no data if other migration occurred. It has 
been shown that the most frequent site of seed 
migration is the chest and it occurs less frequently 
with stranded seeds than if loose seeds are used 
(21, 22). Migration is most common in the first 
30 days postoperatively. All our patients were im-
planted with stranded I125 seeds.

The implant process was based on the hy-
brid interactive Mick technique, no patients were 
preplanned (Figure-4). Preplanning means measu-
rement of the prostate gland by ultrasound weeks 

Table 4a - 5 year biochemical freedom from failure rate published by Kupelian, D’ Amico and pound after radical prostatectomy 
in different risk groups.

Risk Kupelian D’Amico Pound

Low 85% 83% 94-82%

Intermediate 65% 50% 72%

High 32% 28% 54%

Table 4b - 5 year biochemical freedom from failure rate 
published by Zelefski after external beam radiation therapy 
in different risk groups. The results are comparable with the 
results in table 4a.

Risk Zelefski

Low 90%

Intermediate 70%

High 47%

Table 5 - 5 year biochemical freedom from failure rate after brachytherapy. Results in the low risk group are similar in the 
different series and show a high Bfff. Blasko, grado and our center achieved a high Bfff in the intermediate group. Relapse 
was high in the high risk group. As there were only 9 patients in the high risk group in our center, this data can underestimate 
the real relapse rate.

Risk Blasko Wallner Grado St. Lucas

Low 94% 100-80% 82% 85%

Intermediate 82% 45% 75% 70%

High 65% 39% 57% 70%‡

‡ Only 9 patients in this group.
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before the procedure, giving the radiation oncolo-
gists ample time to perform the exact calculations 
and planning of the seeds. However, prostate size 
can differ because of swelling intra-operatively 
or shrinkage by AHT treatment (23). Advocates of 
the preplan method argue that due to the longer 
duration of intra-operative planning with loss of 
precious operation time, but this was refuted by 
Woolsey et al. (24). Thomas et al. showed superior 
results using intra-operative planning, with reduc-
tion of preplanning time, treatment time, number 
of needles used and an excellent dosimetric cove-
rage (25). As more accurate radiation doses can be 
delivered using this method, Haim et al. found a 
slight elevation in urinary symptoms after intra-
-operative planning (26). Because of these higher 
doses, outcomes are better when intra-operative 
planning is used (27, 28).

When radiation therapy is used, the risk 
of secondary malignancies has always to be con-
sidered 10 patients (3.6%) developed a new pri-
mary tumor post-brachytherapy. Only 1 patient 
(0.3%) developed bladder cancer and underwent a 
cystoprostatectomy. The other patients had malig-
nancies at a distance of the radiation field (lung, 
kidney, brain, transverse colon). Zelefsky et al. 
showed that after brachytherapy, the incidence of 
secondary malignancies was not significantly hi-

gher than in the control group. Risk factors appear 
to be related to tobacco smoking and patient age 
(29). Furthermore, tumors were not more aggres-
sive than in the control group. When EBRT was 
used, the incidence of skin cancer did significantly 
increase (30).

In persons with organ confined disease, 
several treatment options are available. Because 
all have proven to have a similar outcome, (12, 
14-17) patients tend to choose their treatment 
based on the expected side effects (2, 3). In bra-
chytherapy, urinary, rectal and erectile problems 
are the most common toxicities. Initially the acute 
morbidity occurs, which is thought to be the result 
of a combination of local trauma and radiation 
damage. Dysuria, frequency, urgency, nocturia 
and a weak stream are common during the first 
months. About 90% of the patients will have a 
normalization of their urinary complaints 1 year 
post-brachytherapy (14). Late toxicity is less fre-
quent (except for sexual dysfunction) and rarely 
persists past 10 years.

Daphna et al showed a grade 1 and 2 rectal 
toxicity in 9.5% of the patients after brachythe-
rapy with a peak at 8 months, all resolved in 3.5 
years (31, 32). Pretreatment IPSS and prostatic vo-
lume were significant predictors of urinary toxici-
ty. Brown et al. found the mean number of sources 

figure 4 - Left: Image of intra-operative planning on transrectal ultrasound. The colored lines mark the different areas where 
the radiation dose is similar. urethra and rectum are marked to keep the radiation dose as low as possible in these regions. 
Right: 3D reconstruction of the seeds after implantation.

A B
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implanted and the total activity implanted to be 
correlated with the morbidity outcome (33, 34). 
In our cohort we evaluated both late urinary and 
rectal morbidity using the RTOG scale (Figures 5 
and 6).

At 3 months, 19.7% of the patients had 
urinary toxicity, mostly grade 2. Only 0.6% had 
grade 3 symptoms, none had grade 4 urinary 
symptoms. 2.8% of the patients had grade 1 or 2 
rectal toxicity, none had grade 3 or 4 rectal symp-
toms (Table-6). Dysuria and frequency were most 
common and treated by continuing the alpha-blo-
cker treatment. Evaluation of other series shows a 

wide range of percentages, with all events varying 
from grade 1 to 3. None had grade 4 toxicity (Ta-
bles 7 and 8).

In our cohort, prostate volumes >50mL 
were excluded from brachytherapy. The group 
with urinary comorbidity (53 patients; 19.1%) had 
a median prostate volume of 29mL, the prostate 
volume in the other group was 27mL. IPSS score 
was 3.5 in patients without urinary morbidity and 
5 in the other group. Nicola et al. described a good 
postoperative flow rate and IPSS score in patients 
with a prostate volume up to 100mL (35). These 
findings were confirmed by Meyer et al., who sta-

figure 5 - RTOg score, used to evaluate late urinary toxicity (>3 months). Only a minority of the patients had urinary 
complaints. Dysuria and frequency (grade 2) were the most common urinary side-effects of the treatment. hematuria was 
only present in 1.4% of the patients.

Grade 1 Grade 2 Grade 3 Grade 4

Bladder

Slight epithelial atrophy; 
minor telangiectasia 

(microscopic 
hematuria)

Moderate frequency; 
generalized telangiectasia; 
intermittent macroscopic 

hematuria

Severe frequency 
& dysuria; severe 

telangiectasia (often 
with petechiae); 

frequent hematuria; 
reduction in bladder 
capacity (<150 cc)

Necrosis / contracted 
bladder (capacity 
< 100 cc); severe 

hemorrhagic cystitis

figure 6 - RTOg score, used to evaluate late rectal toxicity (> 3 months). In st Lucas, only 2.8% of the patients had rectal 
toxicity, none higher than grade 2.

Grade 1 Grade 2 Grade 3 Grade 4

Small/Large intestine

Mild diarrhea; mild 
cramping; bowel 

movement 5 times 
daily; slight rectal 

discharge or bleeding

Moderate diarrhea and 
colic; Bowel movement > 
5 times daily; excessive 

rectal mucus or 
intermittent bleeding

Obstruction or 
bleeding, requiring 

surgery

Necrosis / perforation 
fistula

Table 6 - RTOg late genito urinary and rectal toxicity (>3 months). no grade Iv toxicity was seen, only a few patients had 
grade III toxicity. The results are comparable with other series. 

Toxicity Grade 1 Grade 2 Grade 3 Grade 4

Rectal 5 (1.8%) 3 (1%) 0 0

Total genito-urinary 0 53 (19.1%) 2 (0.6%) 0

frequency 0 18 (6.5%) 2 (0.6%) 0

Dysuria 0 31 (11.2%) 0 0

hematuria 0 4 (1.4%) 0 0
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ted that patients with a prostate volume >50mL 
had a similar postoperative IPSS score compared 
to volumes <50mL (36).

However, several studies mentioned pros-
tate volume to be a significant factor of urinary 
retention after brachytherapy. Lee et al. found the 
number of needles and prostate volume as signifi-
cant factors predicting for urinary retention after 
brachytherapy (37). Nicola et al. stated that the 
pre-operative IPSS score and the prostate volu-
me were the strongest predictors for urinary re-
tention (38). In our population, a significantly 
higher preoperative IPSS score was observed in 
the group with retention requiring placement of 
a suprapubic catheter (p<0.05). Prostate volume 
was no significant predictor (p=0.3). Median IPSS 
and prostate volume in the retention group were 
7.5 and 30mL, respectively. In the other patients, 
median IPSS was 4 and mean prostate volume was 
28mL. In all patients an alpha-blocker was initia-
ted 1 week before the procedure and continued 3 
months postoperative. Use of alpha-blockers was 
found to result in significantly less urinary mor-
bidity and faster normalization of the IPSS. It had 
no impact on urinary retention (39).

Several studies found brachytherapy to 
have a negative impact on erectile function. Using 
the International Index of Erectile Function (IIEF), 

brachytherapy induced erectile dysfunction and 
occurred in 50% of the patients at 3 years; others 
mentioned a global decrease in all domains of the 
questionnaire 12 months post-brachytherapy (40, 
41). Predictors for erectile dysfunction were main-
ly the radiation dose delivered to the proximal 
penis and the pre-implant IIEF score (14, 41, 42). 
Other factors were diabetes, age and hypertension. 
Merrick et al. stated that the use of a PDE-5 inhi-
bitor improved potency outcomes post-brachythe-
rapy (43). These results show the importance of 
minimizing the radiation dose to 50% of the pe-
nile bulb to less than 40% of the maximum dose, 
the dose to the crus should be less than 28% of 
the maximum dose (14, 41). Apart from these pe-
nile structures, Early et al. found that excessive 
radiation to the apical and peri-apical urethra was 
associated with a higher incidence of a urethral 
stricture (44). In our population only 1 patient 
(0.3%) developed an urethral stricture.

The major limitation of this study is that it is 
a retrospective analysis, without validated questio-
nnaires. Follow-up was based on subjective reports 
written by physicians. Hence erectile dysfunction, 
IPSS scores and a longer standardized follow-up to 
evaluate the urinary and rectal toxicity postopera-
tively was not possible. Another shortcoming is the 
small number of subjects in certain subgroups.

Table 7 - urinary toxicity after brachytherapy reported by Buckstein, Machtens, Daphna and Brown. no patients had grade Iv 
toxicity. Low grade urinary toxicity is frequently seen but is self-limiting and 90% of the patients will have a normalization of 
their urinary complaints 1 year post-brachytherapy.

Author Urinary G I Urinary G II Urinary G III Urinary G IV

Machtens (14) - - 1-3 0

Buckstein (31) - 4 3,6 0

Gelblum (33) 21.4 12.8 3 0

Brown (34) 37 37 6 0

Table 8 - Rectal toxicity after brachytherapy published by Buckstein and Daphna. no high grade toxicity (grade Iv) was 
reported. Most of the patients did not have any rectal toxicity. If toxicity was present, the peek was seen at 8 months, all 
resolved in 3.5 years.

Author Rectal G I Rectal G II Rectal G III Rectal G IV

Buckstein (31) - 5.3 3 0

Gelblum (32) 9.4 6.6 0.5 0
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cOncLusIOns

In a well selected patient population, low 
dose brachytherapy offers excellent outcomes. 
Survival rates are comparable with other treat-
ment modalities. Attaining a low PSA nadir and 
a high D90 are important parameters to achieve 
minimal biochemical relapse rates. Urinary and 
rectal toxicity occurs but is often mild and self-
limiting. Intra-operative planning with careful 
placement of the seeds is necessary to achieve a 
high D90 and at the same time avoiding the proxi-
mal penis, apical urethra and rectum.
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Purpose: To evaluate the influence of prior abdominal surgery on the outcomes after 
robotic-assisted laparoscopic radical prostatectomy (RALP).
Materials and Methods: We retrospectively analyzed patients with prostate cancer who 
underwent RALP between June 2012 and February 2015 at our institution. Patients 
with prior abdominal surgery were compared with those without prior surgery while 
considering the mean total operating, console, and port-insertion times; mean esti-
mated blood loss; positive surgical margin rate; mean duration of catheterization; and 
rate of complications.
Results: A total of 203 patients who underwent RALP during the study period were 
included in this study. In all, 65 patients (32%) had a prior history of abdominal sur-
gery, whereas 138 patients (68%) had no prior history. The total operating, console, 
and port-insertion times were 328 and 308 (P=0.06), 252 and 242 (P=0.28), and 22 
and 17 minutes (P=0.01), respectively, for patients with prior and no prior surgery. 
The estimated blood losses, positive surgical margin rates, mean durations of cath-
eterization, and complication rates were 197 and 170 mL (P=0.29), 26.2% and 20.2% 
(P=0.32), 7.1 and 6.8 days (P=0.74), and 12.3% and 8.7% (P=0.42), respectively. Fur-
thermore, whether prior abdominal surgery was performed above or below the umbi-
licus or whether single or multiple surgeries were performed did not further affect the 
perioperative outcomes.
Conclusions: Our results suggest that RALP can be performed safely in patients with 
prior abdominal surgery, without increasing the risk of complications.
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InTRODucTIOn

Radical prostatectomy is an effective tre-
atment option for men with prostate cancer and 
currently offers the best long-term cancer con-
trol in patients with localized prostate cancer (1, 
2). Recently, robotic-assisted laparoscopic radical 
prostatectomy (RALP) has become rapidly wides-
pread and firmly established as a standard treat-

ment choice for localized prostate cancer. Several 
studies have demonstrated that RALP has the ad-
vantages of decreased blood loss, lower periopera-
tive complications, shorter length of hospital stay, 
and favorable oncologic outcomes (3, 4).

A previous report has demonstrated that 
prior abdominal surgery is a risk factor for incre-
ased surgical difficulty and complications during 
laparoscopic surgery (5). In fact, prior abdominal 
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surgery has been recognized as one of the most 
important risk factors of the outcomes of laparos-
copic surgery, owing to the increased risk of bowel 
injury caused by the needle and trocar insertions. 
However, little is known about the impact of prior 
abdominal surgery on the outcomes after RALP.

Therefore, the aim of this study was to 
evaluate the influence of prior abdominal surgery 
on the outcomes after RALP at our institution.

MATERIALs AnD METhODs

Between June 2012 and March 2015, 209 
RALPs were performed at our institution. After the 
exclusion of 6 patients because of insufficient pe-
rioperative data, 203 patients were evaluated in 
this study. Demographic and perioperative data 
were collected prospectively. In addition, data re-
garding the final pathology, extracapsular exten-
sion, and margin status were also documented. A 
history of prior abdominal surgery was confirmed 
from a medical questionnaire administered at the 
first examination. Patients with no past surgical 
history were compared with those who had un-
dergone at least one prior procedure. The surgical 
duration was documented using an operating time 
data sheet, which contained information regar-
ding the total operating time, console time, port-
-insertion time, estimated blood loss, and prostate 
weight, as recorded by the operating room staff. 
Port-insertion time was defined as the time from 
the first port incision until the final port incision. 
Console time was defined as the time spent by 
the surgeon using the robotic console. For clas-
sification of the perioperative complications, the 
Clavien-Dindo grading system was used.

As a rule, the trocars are placed at least 
8cm apart. The patients are placed in the Tren-
delenburg position, with their feet higher than 
their head by 25-30 degrees. The Hasson techni-
que is typically performed above the umbilicus. 
After pneumoperitoneum is obtained, the initial 
adhesions are removed with laparoscopic scissors, 
typically placed through an 8mm robotic port. 
Deep pelvic adhesions are removed with robot as-
sistance, after the robotic ports have been placed. 
The standard placement at our institution is a six-
-trocar system.

For the comparisons, the patients were di-
vided into two groups: the prior abdominal sur-
gery and no prior abdominal surgery groups. Pa-
tients with prior abdominal surgery were further 
classified into subgroups of single vs. multiple 
prior abdominal surgeries. Furthermore, the prior 
abdominal surgeries were also classified as above 
the umbilicus vs. below the umbilicus, regardless 
of whether the patient had also had prior abdo-
minal surgery above the umbilicus.

Statistical analysis was down with JMP10 
(SAS Institute, Cary, NC, USA) and EZR (Saitama 
Medical Center, Jichi Medical University, Saita-
ma, Japan), which is a graphical user interface for 
R (The R Foundation for Statistical Computing, 
Vienna, Austria). Continuous data were expres-
sed as the median and range, and were compared 
using the Mann-Whitney test. Categorical data 
were compared using the Fisher exact probability 
test or the chi-squared test. The survival curves 
were generated using the Kaplan-Meier method, 
and the difference in the survival curves were 
compared using the log-rank test. All P values of 
less than 0.05 were considered significant.

REsuLTs

Among the 203 patients, 65 patients 
(32.0%) had undergone prior abdominal surgery, 
while the remaining 138 patients (68.0%) had not. 
Of the 65 patients with prior abdominal surgery, 
58 patients (89.2%) had only undergone one prior 
abdominal surgery, whereas 7 (10.8%) had a his-
tory of two prior abdominal surgeries. The types 
of prior abdominal surgeries are listed in Table-1. 
Of the 65 patients with prior abdominal surgery, 
14 (21.5%) had surgery above the umbilicus only, 
while 51 (78.5%) had surgery either strictly below, 
or both above and below the umbilicus.

The patient characteristics are listed in Ta-
ble-2. There were no significant differences among 
the baseline patient characteristics in terms of age, 
body mass index, preoperative prostate-specific 
antigen level, pathologic stage, pathologic Gle-
ason score, and rate of pelvic lymphadenectomy 
between the two groups.

Table-3 shows the comparisons of the 
analyzed outcomes between the prior and no prior 
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surgery groups. The mean total operating, port-
-insertion, and console times were 328 and 308 
(P=0.06), 22 and 17 (P=0.01), and 252 and 242 
minutes (P=0.28), respectively. The mean es-
timated blood losses, positive surgical margin 

Table 1 - Types of prior abdominal surgery (including overlap).

Appendectomy 26 (36.1%)

Inguinal herniorrhaphy 16 (22.2%)

Gastrectomy 7 (9.7%)

Cholecystectomy 4 (5.6%)

Nephrectomy 3 (4.2%)

Laparoscopic colectomy 3 (4.2%)

Laparoscopic cholecystectomy 2 (2.8%)

Laparoscopic partial-nephrectomy 2 (2.8%)

Colectomy 2 (2.8%)

Abdominal aortic aneurysm surgery 2 (2.8%)

Other procedures 5 (6.9%)

Total 72 (100%)

All data are presented as n (%).

Table 2 - comparison of patients with or without prior abdominal surgery.

Patient characteristics Prior surgery No prior surgery P-value

No of patients (%) 65 (32) 138 (68)

Mean age, years (SD) 68.3 (5.6) 67.6 (6.3) 0.55

Mean BMI, kg/m2 (SD) 23.9 (2.8) 23.6 (2.9) 0.37

Mean preoperative PSA, ng/mL (range) 10.5 (3.9-114) 10.1 (1.9-40) 0.41

Pathologic stage, n (%) 0.29

pT2a 33 (50.8) 68 (49.3)

pT2b 0 (0) 1 (0.7)

pT2c 15 (23.1) 30 (21.7)

pT3a 16 (24.6) 25 (18.1)

pT3b 1 (1.5) 8 (5.8)

Pathologic Gleason score (%) 0.62

6 18 (28.1) 30 (22.4)

7 31 (48.4) 77 (57.5)

8 8 (12.5) 12 (9.0)

9-10 7 (10.9) 15 (11.2)

Pelvic lymphadenectomy, n (%) 28 (43.1) 63 (45.7) 0.76

sD = standard deviation; BMI = body mass index; psA = prostate-specific antigen

rates, mean durations of catheterization, mean 
hospital stays were 197 and 170mL (P=0.29), 
26.2% and 20.2% (P=0.32), 7.1 and 6.8 days 
(P=0.74), 15.3 and 14.6 days (P=0.30). The pre-
sence of complications was 8 (12.3%) and 12 
(8.7%) in patients with and without prior ab-
dominal surgery groups (P=0.42). With respect 
to the Clavien-Dindo grading system, less than 
10% of the overall cohort experienced perio-
perative complications ≥ grade 2. Urinary tract 
infections and wound complication were the 
most common complications. No access-related 
complication occurred and there was no bowel 
or vascular injury. Furthermore, no patients re-
quired conversion to open prostatectomy and 
no deaths were encountered in this series.

Figure-1 shows the factors influencing the 
time needed for port insertion. In cases of prior 
open surgery, especially, the midline incision ten-
ded to require a longer port insertion time.

Table-4 shows the comparisons of the 
analyzed outcomes between patients with prior 
surgery above vs. below the umbilicus. Table-5 
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Table 3 - comparison of patients with or without prior abdominal surgery.

Postoperative outcomes Prior surgery No prior surgery P-value

Total operating time, min 328 (221-460) 308 (172-460) 0.06

Port insertion time, min 22 (5-76) 17 (7-90) 0.01

Console time, min 252 (142-402) 242 (125-407) 0.28

Estimated blood loss, mL 197 (5-800) 170 (5-750) 0.29

Positive surgical margin, n (%) 17 (26.2) 28 (20.2) 0.32

Duration of catheterization, days 7.1 (4-24) 6.8 (4-27) 0.74

Hospital stay, days 15.3 (9-36) 14.6 (10-33) 0.30

Perioperative complications, n (%) 8 (12.3) 12 (8.7) 0.42

Unless otherwise specified, the data are presented as the mean value (range).
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figure 1 - Time needed for port insertion according to different operative procedures.

shows the comparisons of the analyzed outco-
mes between the single and multiple prior abdo-
minal surgery groups. Whether prior abdominal 
surgery was performed above or below the um-
bilicus or whether single or multiple surgeries 
were performed did not further affect the perio-
perative outcomes.

DIscussIOn

Patients with prior abdominal surgery may 
be at increased risk of complications, owing to the 
presence of intra-abdominal adhesions of the bo-
wel to the abdominal wall, as well as the resul-
ting distorted anatomy. Prior abdominal surgery 
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was initially considered a relative contraindica-
tion to laparoscopic surgery (5). However, our 
operative results revealed that prior abdominal 
surgery was not associated with a significant 
increase in the total operating time, console 
time, positive surgical margin rate, and rate of 
complications, with only the port-insertion time 
showing a significant increase. Furthermore, a 
history of prior abdominal surgery below the 
umbilicus and more than one prior abdominal 
surgery were not significantly associated with a 
higher risk of complications.

Siddiqui et al. (6) reported that 27% of 
patients who underwent RALP were identified 
as having undergone prior abdominal surgery or 
inguinal hernia repair. Their study demonstrated 
that the adhesiolysis rate was much higher in tho-
se who had undergone prior abdominal surgery, 
at 24%, in comparison with 8% in those who had 
not undergone prior surgery. Overall, five bowel 
injuries were reported, with three related to the 
prior abdominal surgery. Many urologists intuiti-
vely associate prior abdominal surgery with incre-
ased complication rates and worse outcomes. In 

fact, there have been several reports of surgeons 
encountering severe fibrosis during radical retro-
pubic prostatectomy in patients who have under-
gone inguinal hernia repair using mesh patches, 
leading to early termination of the procedure (7, 
8). However, the increasing experience of surgeons 
and the improvements in the available technolo-
gy have extended the indications for laparoscopic 
surgery and robotic surgery even to patients who 
have undergone prior abdominal surgery, with no 
adverse outcomes.

For example, previous reports have 
demonstrated that laparoscopic prostatectomy is 
possible after inguinal hernia repair and has little 
to no effect on the functional outcomes (9, 10). 
Moreover, recent reports have shown that RALP 
might not be contraindicated in patients who have 
undergone prior abdominal surgery or inguinal 
hernia repair using mesh patches (11). Ginzburg 
et al. (12) and Siddiqui et al. (6) reported that 
RALP could be performed safely and satisfactorily 
in patients with a history of a wide variety of 
prior abdominal surgery types. In these studies, 
prior abdominal surgery was not associated with 

Table 4 - comparison of patients with prior surgery below or above the umbilicus.

Above the umbilicus Below the umbilicus P-value

(n=14) (n=51)

Total operating time, min 322 (238-425) 330 (221-460) 0.73

Port insertion time, min 21 (10-44) 22 (5-76) 0.95

Console time, min 255 (167-369) 251 (142-402) 0.73

Estimated blood loss, mL 168 (5-800) 206 (5-700) 0.29

Perioperative complications, n (%) 3 (21.4) 5 (9.8) 0.35

Unless otherwise specified, the data are presented as the mean value (range).

Table 5 - comparison of patients with single or multiple prior abdominal surgeries.

Single (n=58) Multiple (n=7) P-value

Total operating time, min 326 (221-460) 340 (238-441) 0.50

Port insertion time, min 22 (5-76) 26 (8-52) 0.55

Console time, min 252 (142-402) 251 (167-341) 0.92

Estimated blood loss, mL 195 (5-800) 211 (5-600) 0.91

Perioperative complications, n (%) 7 (12.3) 1 (12.5) >0.99

Unless otherwise specified, the data are presented as the mean value (range).
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differences in the overall operating time, robotic 
assist time, margin positive rate, or incidence 
of complications in patients undergoing RALP. 
Similarly, in the present study, RALP did not 
appear to be associated with any surgical 
difficulties, including an increased rate of 
pelvic lymphadenectomy, for patients with prior 
abdominal surgery and inguinal hernia repair 
using mesh patches (28/65 patients with prior 
abdominal surgery (43%) and 8/16 patients with 
inguinal hernia repair (50%) underwent lymph 
node dissection. Prior abdominal surgery was not 
associated with a significant increase in the total 
operating time, console time, positive surgical 
margin rate, and rate of complications, while the 
port-insertion time was significantly increased 
in the prior surgery group. When we investigate 
the factors influencing the time needed for port 
insertion, in cases of prior open surgery, especially, 
the midline incision tended to require a longer 
port insertion time. Furthermore, in cases of 
prior appendectomy developing into peritonitis, 
additional port insertions may be required, 
whereas in cases of inguinal herniorrhaphy, 
which cause mesh plug infection, a longer port 
insertion time than originally expected may be 
needed. Our results suggested that whether prior 
abdominal surgery was performed above or below 
the umbilicus or involved multiple surgeries did 
not generally affect the perioperative outcomes.

As summarized above, prior abdominal 
surgery did not worsen the outcomes of RALP, 
with only the port-insertion time being significan-
tly increased. In terms of the rate of perioperative 
complications, no significant differences were ob-
served in the prior abdominal surgery versus no 
prior abdominal surgery groups. Importantly, the-
re was no case of bowel or vascular injury, no pa-
tients required conversion to open prostatectomy, 
and there were no deaths in this series.

To avoid the need for laparoscopic lysis 
of adhesions in a previously entered abdomen, 
the extraperitoneal approach may be considered. 
Madi et al. (13) demonstrated that the extraperi-
toneal approach offers similar clinical outcomes 
as the intraperitoneal approach, and the extrape-
ritoneal approach avoids potential bowel injury 

or complications related to intraperitoneal urine 
leaks. Furthermore, Capello et al. (14) suggested 
that patients with prior abdominal surgery are 
best suited for the extraperitoneal approach be-
cause of the potentially lower risk of complica-
tions. Thus, the extraperitoneal approach may be 
an option in patients with prior abdominal sur-
gery. However, while this approach may indeed 
be associated with a lower incidence of bowel 
injury and urine leakage into the abdominal ca-
vity, it may not always be feasible if the surgeon 
is not experienced in this approach. In addition, 
the extraperitoneal approach is not suitable for 
surgeries such as extended lymphadenectomy. 
For these reasons, in the present study, the trans-
peritoneal approach was safely performed, and 
achieved feasible outcomes without conversion 
to open surgery or increased perioperative mor-
bidity for patients with prior abdominal surgery.

Our study has several limitations that 
should be considered when interpreting our re-
sults. First, the number of patients included in the 
current study was relatively small, and there may 
be a component of selection bias resulting from 
the retrospective nature of the study. Second, 
this study did not consider the learning curve of 
RALP. Secin et al. (15) reported that the learning 
curve for surgical margins after RALP plateaus 
at approximately 200 to 250 cases. Patients with 
prior abdominal surgery are often avoided in the 
surgeon’s initial robotic-series; as the surgeons 
gain experience with the robotic procedure, the 
outcomes improve, and the willingness to take 
on more challenging cases is increased. However, 
despite these limitations, our data could serve as 
a reference for the assessment of outcome in pa-
tients with prior abdominal surgery after RALP.

cOncLusIOns

RALP appears to be a safe approach for 
patients with prior abdominal surgery. Prior ab-
dominal surgery was not associated with signifi-
cant increases in the total operating time, conso-
le time, positive surgical margin rate, and rate of 
complications, with only the port-insertion time 
showing a significant increase in this study.
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Serum testosterone as a biomarker for second prostatic 
biopsy in men with negative first biopsy for prostatic cancer 
and pSA>4ng/mL, or with pIN biopsy result
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ABsTRAcT         ARTIcLE InfO______________________________________________________________     ______________________
Introduction: Data from animal, clinical and prevention studies support the role of 
androgens in prostate cancer growth, proliferation and progression. Results of serum 
based epidemiologic studies in humans, however, have been inconclusive. The present 
study aims to define whether serum testosterone can be used as a predictor of a posi-
tive second biopsy in males considered for re-biopsy.
Material and Methods: The study included 320 men who underwent a prostatic biopsy 
in our department from October 2011 until June 2012. Total testosterone, free testos-
terone, bioavailable testosterone and prostate pathology were evaluated in all cases. 
Patients undergoing a second biopsy were identified and biopsy results were statisti-
cally analyzed.
Results: Forty men (12.5%) were assessed with a second biopsy. The diagnosis of the 
second biopsy was High Grade Intraepithelial Neoplasia in 14 patients (35%) and Pros-
tate Cancer in 12 patients (30%). The comparison of prostatic volume, total testoste-
rone, sex hormone binding globulin, free testosterone, bioavailable testosterone and 
albumin showed that patients with cancer of the prostate had significantly greater 
levels of free testosterone (p=0.043) and bioavailable T (p=0.049).
Conclusion: In our study, higher free testosterone and bioavailable testosterone levels 
were associated with a cancer diagnosis at re-biopsy. Our results indicate a possible 
role for free and bioavailable testosterone in predicting the presence of prostate cancer 
in patients considered for re-biopsy.
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InTRODucTIOn

Prostate cancer is the second most com-
mon cancer in men worldwide (1) and the only 
established risk factors for prostate cancer are age, 
race and family history (2). Androgens seem to 
play a key role in the natural history of prosta-
te cancer. In fact, androgens are required for the 
normal growth and development of the prostate 
gland and high levels of androgens have long 

been considered to be possible risk factors for 
prostate cancer (3, 4). Large doses of androgens 
can induce prostate cancer in rodents (5) and they 
also stimulate in vitro human prostate cancer cell 
proliferation (6). Prostate cancer presents only ra-
rely among castrated men, while surgical or me-
dical castration in prostate cancer patients causes 
tumor regression (7).

However, there are many shortcomings in 
using testosterone as a tool for prostate cancer 
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diagnosis or prognosis. In fact, many observational 
studies failed to demonstrate any clear association 
between testosterone levels and risk of prostate 
cancer diagnosis, and the exact mechanism 
of action of testosterone on prostatic tissue 
has not been to date fully elucidated. Prostate 
cancer diagnosis is currently based mainly upon 
digital rectal examination (DRE) and/or PSA 
measurement leading to a transrectal prostatic 
ultrasound guided biopsy (TRUS-b). A problem in 
this regard is assessing patients after a negative 
biopsy, as rates of prostate cancer diagnosis fall 
substantially thereafter.

In the present study we aim to determine 
whether serum testosterone can be used as a pre-
dictor of a positive second biopsy in males con-
sidered for re-biopsy, either after a negative first 
biopsy, or with a high grade intra prostatic neo-
plasia (HGPIN) diagnosis.

MATERIAL AnD METhODs

The study included 320 consecutive men 
who underwent a prostatic biopsy in our depart-
ment from October 2011 until June 2012. All 320 
patients were informed about participating in the 
study and have signed a consent form with full 
information about the procedure, the aims of the 
study and the possible outcomes. The study was 
approved by the Medical School of University of 
Athens board and the ethics committee of Sis-
manoglion General Hospital of Athens. Decision 
for biopsy was based upon high serum PSA levels 
and/or suspicious DRE findings according to cur-
rent practice as pointed out by the EAU guide-
lines. The serum PSA level which led a patient to a 
biopsy was above 4ng/mL. Only 17 out of the 320 
patients were led to biopsy with clinical suspicion 
from the digital rectal examination and had serum 
PSA level lower than 4ng/mL. The biopsy was per-
formed transrectally under ultrasound guidance 
using a spring-driven biopsy gun, between 07:00 
and 09:00 am. Before the TRUS biopsy procedure 
was undertaken, a complete history was acquired, 
including race and ethnicity and detailed dietary 
habits history, as well as peripheral vein blood 
samples for free and total PSA (if not already per-
formed), free testosterone (fTe), total testosterone 

(tTe), albumin (ALB) and sex hormone binding 
globulin (SHBG) levels measurement. During the 
TRUS biopsy, the prostatic size was measured and 
recorded. The biopsy was performed by one phy-
sician. The sextant cores pattern was used with 
12 core biopsy. This pattern was changed based 
on the TRUS findings concerning the size of the 
prostate and possibly suspicious regions and var-
ied from 8 cores from a small prostate to 28 cores 
for large prostatic glands, but most of the patients 
underwent a 12 cores biopsy and the number of 
the cores taken proved to be of no importance 
for the diagnosis of prostate cancer or not. Tissue 
samples were examined by the pathologic labora-
tory of our facility, by one pathologist.

The decision for a second biopsy was based 
on three criteria. The first one was high clinical 
suspicion due to digital rectal examination. The 
second one was repeated high PSA levels (>4ng/
mL), despite a negative result from the first biopsy. 
The third one is HGPIN diagnosis in the initial bi-
opsy. The second biopsy was performed within a 
year from the first one and the meantime between 
the two biopsies varied due to the different criteria 
for second biopsy and due to patient preferences 
and awareness.

Total Testosterone (tTe) and sex hormone 
binding globulin (SHBG) were measured using 
electrochemiluminescence immunoassay “el-
lia” for use in immunological analysis [elecsys 
1010/2010 and modular analytics E170 (subunit 
elecsys) of Roche]. Albumin (ALB) was measured 
using a colorimetric assay endpoint method, and 
PSA with heterogeneous direct chemiluminescence 
(sandwich type, using two monoclonal antibod-
ies). The free testosterone (fTe) and bioavailable 
testosterone (BioTe) levels were calculated imple-
menting accepted published equations using tTe, 
SHBG and ALB (8, 9). We measured fTe and BioTe, 
as these are considered to be the actual amount of 
testosterone available at a cellular level (8).

statistical analysis

Continuous variables are presented with 
mean and standard deviation (SD). Quantitative 
variables are presented with absolute and relati-
ve frequencies. For the comparison of proportion 
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between the two study groups chi-square and 
Fisher’s exact tests were used. Student’s t-tests 
were computed for the comparison of mean va-
lues. All p values reported are two-tailed. Sta-
tistical significance was set at 0.05 and analyses 
were conducted using SPSS statistical software 
(version 18.0).

REsuLTs

Sample characteristics are presented in 
Table-1. All the patients were Caucasians, 318 
Greeks, 1 Hungarian and 1 Italian concerning the 
race and the ethnicity. The analysis of the detailed 
nutrition habits history has shown no statistical 
important difference between the positive and the 
negative for cancer group. In total, a sample of 
320 patients was selected and 40 of them (12.5%) 
had a re-biopsy. The decision for second biopsy 
was based on high clinical suspicion for prostate 
cancer but negative first biopsy. The patients of 
the second biopsy were patients with high PSA 
levels (>4ng/mL) and negative biopsy and/or HG-
PIN who were informed about the options they 
had and agreed to undergo a second prostatic bi-
opsy within the timeframe of our study. The same 
formal requirements were followed for the second 
biopsy. The second biopsy was performed by the 
same physician, was investigated by the same 
pathologist and the number of cores taken from 
the prostate were 20 for all the patients, regard-
less the result of the first biopsy or the number 
of cores taken at the first biopsy. The diagnosis 

of the second biopsy was HGPIN in 14 patients 
(35%) and CaP in 12 patients (30%). From the 14 
patients with HGPIN 8 had a negative first biopsy 
and 6 had a HGPIN at first biopsy, while from the 
12 patients with CaP, 6 had a negative first biop-
sy and 6 had a HGPIN result in their first biopsy. 
When prostatic volume (Vp), total testosterone, 
SHBG, free testosterone, bioavailable testosterone 
and albumin were compared between patients that 
underwent a second biopsy and those who did not, 
no statistically significant differences were found 
(Table-2). The comparison of the aforementioned 
indices between patients with a cancer diagnosis 
and those with negative or a HGPIN result in the 
second biopsy (Table-3) showed that patients with 
prostatic cancer (CaP) had significantly higher 
levels of free testosterone (p=0.043) and bioavail-
able T (p=0.049).

DIscussIOn

In men, testosterone is predominantly pro-
duced by Leydig cells of the testes; only a lesser 
amount (<10%) is produced in the adrenal glands. 
Testosterone plays a key role in the development 
of male reproductive tissues (10). It stimulates 
the prostate gland to grow both early in puberty, 
when the prostate doubles in size, and around age 
25, when the gland begins to grow again. Tes-
tosterone is converted into dihydrotestosterone 
(DHT), which is the androgen receptor’s major 
activator (11, 12). After DHT binds to androgen 
receptors, it translocates into the nucleus, where 
it mediates the transcriptional activation of target 
genes (13). Through androgen-stimulated changes 
in gene expression cellular growth occurs, even-
tually leading to benign prostatic hyperplasia in 
elderly men.

Great controversy has risen in the last years 
regarding the exact relation between prostate can-
cer and androgens. The first published work on 
this subject goes many years back in 1941, when 
for the first time Huggins and Hodges proved that 
testosterone deprivation leads to prostate cancer 
regression (7). Since then many studies tried to 
elucidate the relation between prostate cancer and 
testosterone. Many groups reported that the risk 
of prostate cancer was higher in men with lower 

Table 1 - sample characteristics.

Mean(SD)
Total sample (n=320)

Age 67(8.1)
PSA ng/mL 8.3(4.3)

sample with 2nd biopsy (n=40)
Age 66.4(8.8)
PSA ng/mL 8.0(3.7)

2nd Biopsy diagnosis, n (%)
Negative 14(35.0)
HGPIN 14(35.0)
Prostate Cancer 12(30.0)

sD = Standard Deviation
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Table 3 - comparative analysis of patients with and without cap after rebiopsy, regarding measured variables.

2nd Biopsy diagnosis

Negative/HGPIN CaP

Number (%) Number (%) P

Total Testosterone ng/dL

<231 ng/dL 1(3.6) 0(0.0) 0.778**

231-346 ng/dL 5(17.9) 3(25.0)

>346 ng/dL 22(78.6) 9(75.0)

Mean(SD) Mean(SD) P

Prostate Volume mL 45.9(16.8) 50.7(21.2) 0.451*

Total Testosterone ng/dL 409.1(100.5) 457.4(157.4) 0.250*

SHBG nmol/L 51(17.2) 49.1(21.9) 0.765*

Free Testosterone ng/dL 6.1(1.8) 8.6(5.6) 0.044*

Bioavaillable Testosterone ng/dL 148(50.2) 202.8(122.1) 0.043*

Albumin g/dL 4.5(0.2) 4.5(0.3) 0.407*

*Student’s t-test
**Fisher’s exact test
sD = Standard Deviation

Table 2 - comparative analysis of patients with and without rebiopsy regarding measured variables.

2nd Biopsy

No Yes

Number (%) Number (%) P

Total Testosterone ng/dL

<231 ng/dL 28(10) 1(2.5) 0.217**

231-346 ng/dL 39(13.9) 8(20)

>346 ng/dL 213(76.1) 31(77.5)

Mean(SD) Mean(SD) P

Prostate Volume mL 49.7(22.5) 47.4(18.1) 0.534*

Total Testosterone ng/dL 410.9(145.2) 423.6(120.3) 0.597*

SHBG nmol/L 49.9(20.8) 50.4(18.4) 0.873*

Free Testosterone ng/dL 6.6(2.7) 6.9(3.5) 0.569*

Bioavaillable Testosterone ng/dL 161.6(65.2) 164.4(81.2) 0.807*

Albumin g/dL 4.5(0.3) 4.5(0.2) 0.640*

*Student’s t-test
**Chi-square test

= Standard Deviation
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total testosterone levels (14, 15) and bioavailable 
testosterone level (16). An important role seems 
to be played by SHBG, which in turn determines 
the levels of free and bioavailable testosterone. 
A recent study showed that there is a relation 
between SHBG level and prostate cancer espe-
cially in younger patients (17). Nonetheless, an 
article by Roddam et al. reported no association 
between blood levels of total testosterone and 
prostate cancer risk based on pooled analysis of 
18 prospective studies (18). The pooled analy-
sis included 3886 men with prostate cancer and 
6438 controls. It is the largest serum based study 
with the most elegant and comprehensive analy-
sis to date to test a central hypothesis in pros-
tate cancer etiology. It is important to note, that 
the pooled analysis did not find a positive link 
between circulating levels of total testosterone 
and prostate cancer risk, but few of the eighteen 
studies included reported a substantial positive 
association. On the other hand, fear that andro-
gen supplementation could cause prostate cancer 
arousal in males, especially after prostate biopsy 
findings of HGPIN, has not been proven (19).

As shown in other studies, we also found 
no association between serum testosterone level 
and prostate cancer diagnosis at biopsy (17, 20, 
21). Furthermore, more recent studies continuous-
ly provide controversial results regarding serum 
androgens and prediction of prostate cancer. Regis 
et al. in their review of 124 publications came up to 
the conclusion that due to the heterogeneity of the 
studies they cannot recommend testosterone level 
measurement in order to predict prostate cancer 
and its aggressiveness (22). On the other hand, the 
correlation between testosterone and PSA remains 
(23). Additionally experimental in vitro and mice 
data show that testosterone might be used to help 
prediction of CaP in low PSA level measurements 
(24), as Usoro et al. showed that patients with CaP 
have higher estradiol levels while presenting no 
difference in testosterone levels (25). Focusing on 
this idea Black et al. suggest that the ratio estro-
gen/androgen may be important in the develop-
ment of CaP (26).

In our study we attempt to determine, 
whether testosterone level is associated with a pos-
itive second prostate biopsy, both in patients that 

were found to harbour HGPIN at the first biopsy 
and those that were not. Our study cannot confirm 
the findings of the study by Garcia-Cruz et al., who 
found that patients with a positive re-biopsy after 
HGPIN have significantly lower free testosterone 
and bioavailable testosterone and higher SHBG 
levels than men with a negative re-biopsy (27). In 
fact, we determined an association between high-
er levels of free and bioavailable testosterone and 
cancer of the prostate at the second biopsy. A pos-
sible explanation of such discordance might rest 
on differences of cancer patient population. In our 
study, cancer patients at re-biopsy were found to 
harbour localized cancer, mostly well or moder-
ately differentiated and only two cases of Gleason 
Score 7 (3+4). This was not the case in many of the 
studies that found an association between low tes-
tosterone (total, free or bioavailable) and prostate 
cancer, where a high Gleason Score was prominent 
(14, 20, 28-31). Low T level before a radical prosta-
tectomy was found to carry a poor prognosis with 
regard to Gleason score (32). In fact, Morgentaler 
et al. hypothesized that prostate cancer in a low 
testosterone environment may dedifferentiate and 
give rise to undifferentiated and more aggressive 
tumors, and this is reflected as higher Gleason score 
tumors (33). His Saturation Model could explain the 
relationship between prostate cancer and circulat-
ing levels of testosterone (34). Additionally in order 
to extend this hypothesis, Pichon et al. highlight 
that low serum testosterone is an independent risk 
factor for predominant Gleason pattern 4 on pros-
tate specimen after RP and for upgrading from low 
to high-grade cancer between prostate needle bi-
opsies and RP specimen (35). With this findings 
seem to agree Mohit Khera et al., who claim that 
current evidence indicates that maximal andro-
gen-stimulated PCa growth is achieved at relati-
vely low serum testosterone concentrations (36). 
In the prostate, when all the testosterone receptors 
are occupied with circulating testosterone, an in-
crease in serum testosterone level has no further 
physiological effect and the maximum androgen 
stimulation has been attained. Another possible 
cause for this discordance could be the fact that 
only patients with HGPIN were considered in the 
study by Garcia-Cruz, while in our study we con-
sidered patients without HGPIN as well.
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There are several limitations to the present 
study. It is a single-centre, small series, and patient 
number undergoing re-biopsy was low. Moreover, 
we did not directly calculate the free Testosterone 
level. Lastly, the re-biopsy in our series occurred 
early, within the time span of our study (one year). 
The rates of cancer detection at re-biopsy rise with 
time, so some patients with negative biopsy might 
be diagnosed with cancer in the future. Larger 
prospective studies should be designed to eluci-
date the exact relation between testosterone and 
prostate cancer, as well as the possible use of total, 
free and bioavailable testosterone as a marker for 
prostate cancer diagnosis at the second biopsy.

cOncLusIOns

In our study, serum concentration of total 
testosterone was not associated with the risk of 
prostate cancer in men who underwent a second 
prostatic biopsy. However, higher free testosterone 
and bioavailable testosterone levels were associ-
ated with a cancer diagnosis at re-biopsy. Further 
research is required to define the complex inter-
play between sex steroids, genetic and lifestyle 
factors in prostate cancer aetiology. Our results 
indicate a possible role of free and bioavailable 
testosterone in predicting the presence of prostate 
cancer in patients considered for re-biopsy.
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Validate the EORTC risk tables in Brazilian patients with NMIBC.
Methods: 205 patients were analyzed. The 6 parameters analyzed were: histologic 
grading, pathologic stage, size and number of tumors, previous recurrence rate and 
concomitant CIS. The time for first recurrence (TFR), risk score and probability of re-
currence were calculated and compared to the probabilities obtained from EORTC risk 
tables. C-index was calculated and accuracy of EORTC tables was analyzed. Results: 
pTa was presented in 91 (44.4%) patients and pT1 in 114 (55.6%). Ninety-seven (47.3%) 
patients had solitary tumor, and 108 (52.7%) multiple tumors. One hundred and three 
(50.2%) patients had tumors smaller than 3 cm and 102 (40.8%) had bigger than 3 cm. 
Concomitant CIS was observed in 21 (10.2%) patients. Low grade was presented in 95 
(46.3%) patients, and high grade in 110 (53.7%). Intravesical therapy was utilized in 
105 (56.1%) patients. Recurrence was observed in 117 (57.1%) patients and the mean 
TFR was 14,2 ± 7,3 months. C-index was 0,72 for 1 year and 0,7 for 5 years. The re-
currence risk was 28,8% in 1 year and 57,1% in 5 years, independently of the scoring 
risk. In our population, the EORTC risk tables overestimated the risk of recurrence in 1 
year and underestimated in 5 years.
Conclusion: The validation of the EORTC risk tables in Brazilian patients with NMIBC 
was satisfactory and should be stimulated to predict recurrence, although these may 
overestimated the risk of recurrence in 1 year and underestimated in 5 years.
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InTRODucTIOn

At least 85% of patients with bladder can-
cer (BCa) present the disease confined to the mu-
cosa (Ta and Tis) or submucosa (T1), representing 
non-muscle invasive bladder cancer (NMIBC). 
These are heterogeneous tumors with high varia-

tion of reported recurrence rates in literature. They 
vary from 15-61% at first year to 31-78% at five 
years (1, 2). Stratification is responsible for the 
correct choice of treatment, based on recurrence 
and progression risks (3).

European Organization for Research and 
Treatment of Cancer (EORTC) has published a 
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score system based on the risks of progression and 
recurrence of patients with NMIBC following TRUS 
(4). Recently, the European Association of Urology 
(EAU) has adopted in its guidelines the risk tables 
and recommends stratification of NMIBC with 
low, intermediate and high risk of recurrence (5). 
However, external validations are necessary to 
adopt these risk tables in clinical practice and in 
different populations (6-9).

Although score EORTC risks are widely used 
in daily urological practice, there are not enough 
data from South America, particularly from Brazil, 
to apply them in the Brazilian population.

MATERIAL AnD METhODs

Prospectively and consecutively, 205 pa-
tients with NMIBC stages Ta and T1 submitted to 
bladder TRUS resection, from January 2003 to Oc-
tober 2010 were analyzed. Patients were treated 
at the Department of Uro-oncology of Instituto 
Catarinense de Urologia in Itajaí, Santa Catarina, 
Brazil. The patients were attended by the public 
health service and private practice and had all 
socio-economic status. Ethnic background was 
not considered, since it is virtually impossible to 
distinguish these characteristics in this widely ge-
netic and ethnic variant population.

New and recurrent cases were considered. 
It was excluded patients submitted to previous ra-
diotherapy and chemotherapy due to other tumors 
throughout the period of study, patients with in-
complete data or follow-up, who missed clinical 
and laboratory follow-up, and those who refused 
to participate in the study and failed to sign the 
Consent Form. These excluded patients were not 
considered for evaluation. Data collection was 
performed by one author and histologic exam by 
two pathologists, in order to minimize interpreta-
tion variability among observers. Pathologic exam 
was performed in a non-blind manner, that is, the 
pathologists had access to all clinical and labora-
tory data. The study was approved by the Ethical 
Committee of the Universidade do Vale do Itajaí.

Use of intravesical therapy (IVT) was de-
termined previously to inclusion and during 
follow-up: none IVT, use of intravesical mitomi-
cin C, intravesical immunotherapy with BCG and 

combined mitomicin C and BCG IVT. Mitomicin C 
administration was performed in the post-surgical 
period after up to 12 hours of TURS. BCG was ad-
ministered using induction protocol (once a week 
during 6 weeks after 2 to 4 weeks of TURS) and 
maintenance protocol (one series of three weekly 
cycles of IVT during 6 weeks repeated at 3, 6, 12, 
18, 24, 30 and 36 months after induction proto-
col). A second bladder TRUS was performed 2 to 
6 weeks after the initial TURS and always when 
it was detected incomplete initial resection or ab-
sence of muscle, T1 and/or high grade except pri-
mary CIS, according to EAU guidelines (5).

Follow-up included urological consulta-
tion, urethrocistoscopy, urinary cytology and ima-
ge exams. It was performed every 3 months in the 
first 2 years, every 6 months in the next 3 years, 
and annually until the end of the study and/or 
one of the end-points. Recurrence was defined as 
a new lesion after the treatment of the primary tu-
mor diagnosed by cystoscopy and/or image exam 
and confirmed by histopathology.

The six parameters described by EORTC 
study (4) were analyzed: histologic grade, pT stage 
(TNM 2009), size and number of tumors, presence 
of in situ carcinoma (CIS) and previous recurrence 
rate. Risk scores (Table-1) and recurrence probabi-
lity in 1 and 5 years and time to first recurrence 
(TFR) were estimated in order to compare them 
with the data of the study by Silvester et al. (4) 
and accuracy analysis. Patients were divided in 4 
risk groups according to their scores (Table-2) and 
it was determined the number of patients in risk of 
TFR in 1 and 5 years.

Five end-points were analyzed for the end 
of the study: free of disease, death, death due to 
disease, noncompliance with treatment, and dise-
ase progression.

statistical analysis

SPSS software (version 17, SPSS, Chicago 
Illinois) was used. For statistical validation, recur-
rence rates at 1 and 5 years were determined. TFR 
was estimated by Kaplan-Meier method. Valida-
tion method included discrimination by accordan-
ce index (C index), representing the probability of 
accordance between predicted value (EORTC) and 
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observed (10). When C is equal to 0.5, there is no 
discrimination (random distribution) or when it is 
1, there is discrimination with perfect accordance 
(11). An adequate C index was assumed when it was 
equal or higher than the one of Sylvester et al. study 
(4). Accuracy was determined by calibration betwe-
en recurrence probabilities in 1 and 5 years obtai-
ned by the present study and by Silvester et al. (4).

REsuLTs

Table-3 shows patients characteristics and 
comparison with Siylvester et al. data (4).

Tumor recurrence was observed in 117 
(57.1%) patients. 137 (66.5%) presented primary 
tumor and 68 (33.2%) previous recurrent tumors, 
among which 35 (17.1%) with less than 1 recur-
rence per year and 33 (16.1%) with more than 1 
recurrence per year. TFR medium was 14.2±mon-
ths, minimum 3 and maximum 36 months. Re-
currence in 1 year was identified in 59 (28.8%) 
patients and in 5 years in all 117 (571%) patients. 
Figures 1 and 2 show TFR in 1 and 5 years, respec-
tively, stratified according to risk score groups of 
EORTC and show the number of patients at risk in 
each interval of 3 months, when TFR was evalu-
ated in 1 year, and every 12 months, when it was 
evaluated in 5 years.

Calculated C index for tumor recurrence was 
0.72 for 1 year and 0.7 for 5 years, superior to 0.66 
described by Sylvester et al. (4) for the same periods.

Risk of recurrence was 28.8% in 1 year and 
57.1% in 5 years, regardless the score. Comparison 
of probabilities of recurrence in 1 and 5 years with 
Sylvester et al. results (4) in each group of risk 
score is shown in Table-4. Probability of recur-
rence in 1 year was lower in all risk groups than 
those described by Sylvester et al. (4). In 5 years, 
risk was superior, except in risk group score zero. 
For this sample, EORTC Tables overestimated the 
risk of recurrence in 1 year and underestimated 
in 5 years, except when score was zero, but the 
confidence interval overlapped.

Table 1 - Recurrence predictors for risk score calculus.

Factor Recurrence

number of tumors

Single 0
2 to 7 3
>or=8 6

Tumor diameter

<3.0cm 0

>or=3.0cm 3
primary previous recurrence

<or=1 recurrence/year 2
>1 recurrence/year 4

cathegory
pTa 0

pT1 1
concomitant cIs

No 0
Yes 1

histologic grade (OMs 1973) 
G1 0
G2 1
G3 2

Total score 0-17

source - Babjuk M et al., 2013

Table 2 - score system for nMIBc risk of recurrence calculus.

Recurrence score Recurrence probability in 1 year Recurrence probability in 5 years Recurrent risk group

% (95% 1A) % (95% 1A)

0 15 (10-19) 31 (24-37) Low risk

1-4 24 (21-26) 46 (42-49) Intermediate risk

5-9 38 (35-41) 62 (58-65) Intermediate risk

10-17 61 (55-67) 78 (73-84) High risk

Source - Babjuk M et al., 2013
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Table 3 - sample characteristic of the present study and of EORTc series.

Characteriscs Our population n (%) EORTC n (%)

Total number of patients 205 2596

Age (years)

≤60 55 (26.8) 859 (33.1)

61-70 86 (42) 890 (34.3)

71-80 55 (26.8) 690 (26.6)

>80 9 (4.4) 118 (4.5)

unknown 0 39 (1.5)

gender

male 144 (70.2) 2044 (78.7)

female 61 (29.8) 515 (19.8)

unknown 37 (1.4)

T stage

pTa 91 (44.4) 1451 (55.9)

pT1 114 (55.6) 1108 (42.7)

number of tumors

Single 97 (47.3) 1465 (56.4)

2 to 5 64 (31.2) 836 (32.2)

>5 44 (21.5) 255 (9.8)

unknown - 45 (1.7)

Tumor size

<3cm 103 (50.2) 2087 (80.4)

≥3cm 102 (49.8) 464 (17.9)

unknown 0 45 (1.7)

cIs presence

Yes 21 (10.2) 113 (4.4)

No 184 (89.8) 2440 (94.0)

Recurrence

Primary 137 (66.8) 1405 (54.1)

≤1/year 35 (17.1) 505 (19.5)

>1/year 33 (16.1) 645 (24.8)

histologic grade

Low grade(G1/G2) 95 (46.3) 2260 (87.1)

High grade (G3) 110 (53.7) 271 (10.4)

Intravesical therapy

None 90 (43.9) 561 (21.6)

Chemotherapy 24 (11.7) 2035 (78.4)

BCG 46 (22.4) -

Chemotherapy + BCG 45 (22) 361 (13.9)

follow-up (months)

Medium 63.6 46.8

Minimum 6 -

Maximum 144 177.6

Recurrence

Yes 117 (57.1) 1240 (47.8)

No 88 (42.9) 1356 (52.2)

End-point

Free of disease 127 (62) 1743 (67.1)

Progression 25 (12.2) 279 (10.7)

Death by disease 21 (10.2) 262 (10.1)

Death 15 (7.3) 461 (17.8)

Noncompliance with treatment 17 (8.3) 130 (5)

survival

Alive 152 (74.2) 1743 (67.1)

Dead 36 (17.5) 279 (32.9)

Unknown 17 (8.3) -
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Score Number of patients at risk in the beginning of each interval
0 30 30 30 29 25

1-4 54 54 54 52 47

5-9 78 78 74 69 59

10-17 43 43 38 27 17

Table shows the number of patients at risk in every interval of 3 months.

figure 1 - Time to first recurrence in 1 year according to 
EORTc score in this series.

Score Number of patients at risk in the beginning of each interval
0 30 25 23 22 21 18

1-4 54 47 33 18 18 18

5-9 78 59 32 21 12 11

10-17 43 17 5 4 3 3

Table with the number of patients at risk at intervals of 12 months.

figure 2 - Time to first recurrence in 5 years according to 
eortc score in this series.

Table 4 - comparision of recurrence probabilities according to risk score of EORTc and of this study in 1 and 5 years

Recurrence score number of 
patients*

Probability of recurrence in 1 year (IC 95%) Probability of recurrence in 5 years (IC 95%)

EORTC Present study EORTC Present study

0 30 15 (10 - 19) 6.7 (0.8 - 22.1) 31 (24 - 37) 10.0 (2.1 - 26.5)

1 - 4 54 24 (21 - 26) 14.8 (6.6 - 27.1) 46 (42 - 49) 46.3 (32.6 - 60.4)

5 - 9 78 38 (35 - 41) 29.5 (19.7 - 40.9) 62 (58 - 65) 66.7 (55.1 - 76.9)

10 - 17 43 61 (55 - 67) 60.5 (44.4 - 75.0) 78 (73 - 84) 86.0 (72.1 - 94.7)

205 28.8 (22.7 - 35.5) 57.1 (50.0 - 63.9)

*number of patients in the presente study in each risk group of EORTC
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DIscussIOn

BC has a higher incidence in men, 3 to 4 
times higher than in women. Median age of pa-
tients with BC is 70 years (12). Sylvester et al. (4) 
identified a relationship of men/women of 3.96 
with 80% of male patients and median age of 65 
years. We observed a 2.3/1 proportion of men/wo-
men with 70.2% of male patients and a median 
age of 66.61 years. This observed difference may 
have occurred to the increasing smoking habitus 
and higher search for preventive medical attention 
of women observed in daily practice.

Our sample showed higher tumor potential 
aggressiveness and of high risk than literature (1, 
3) and Sylvester et al. study (4) due to a higher 
proportion of patients stage T1 than literature (1, 
3) (5.6% versus 20%) and of high grade tumors 
(53.7 versus 10.7%), multiple (52.7% versus 42%), 
larger than 3cm (49.8% versus 17.9%) and with 
CIS (10.2% versus 4.4%) than Sylverster et al. stu-
dy (4). Also, the reduced number of CIS cases in 
Sylvester et al. (4) study lead to low accuracy of 
EORTC risk tables to predict recurrence and pro-
gression of these patients (3). However, the present 
study observed the same proportion of CIS descri-
bed in literature (1, 3, 5) expressing a population 
close to reality.

Pillai et al. (9) described some limitations 
of Sylvester et al. study (4): collection of data by a 
single researcher and pathologic exam by a single 
pathologist may minimize interpretation variabi-
lity among observers. The present study has not 
shown significant variability among observers, re-
ducing the possibility of bias of interpretation and 
analysis of data.

Sylvester et al. (4) based their study in 7 
clinical trials, that used several IVT for adjuvant 
treatment following TURS. In their sample, 78.4% 
of patients received IVT, a number significantly 
higher when compared to present study and to 
the actual need on clinical daily practice. Intra-
vesical chemotherapy protocols used by Sylvester 
et al. (4) were old and the use of instillation of 
chemotherapy drug right after surgery, protocol of 
induction and maintenance of adjuvant intravesi-
cal BCG and re-TURS were not considered for the 
development of EORTC risk Tables. In our sample, 

43.9% of patients did not receive any adjuvant 
IVT. In the other 56.1% patients, 11.7% received 
chemotherapy using mitomicin C, 22.45 BCG and 
22% a combination of Mitomicin C and BCG. The 
high use of intravesical chemotherapy and the old 
protocols used by Sylvester t al. (4), the impro-
vement of chemotherapy administration and the 
increased adjuvant use of BCG nowadays may re-
duce the predictive power of the EORTC Tables.

Although submitted to adequate treatment, 
up to 70% of patients with Ta and T1 tumors will 
present recurrence in 1 year following TURS as 
single treatment (1, 13). Sylvester et al. (4) repor-
ted 47.8% of recurrence in a 14-year follow-up 
and 44.3% with at least one recurrence when ad-
mitted to study. Among these, recurrence occur-
red at least once a year in 19.5% and more than 
once a year in 24.8%. Our results are slightly close 
to those reported in literature (1, 3, 5) than those 
of Sylvester et al. (4). Recurrence rate was 57.1% 
in the 12-year follow-up. Also, 33.2% of patients 
had already presented previous recurrence prior 
to admittance to study. Among these, 17.1% with 
less than one recurrence per year and 16.1% with 
more than one recurrence per year. The lowest 
recurrence observed by Sylvester et al. (4) when 
compared to literature (1, 3, 5) and to this study 
may be explained by the significant difference of 
patients that received IVT (78.4% versus 56.1%). 
This fact may have been caused by a selection bias 
of Sylvester et al. study (4), that included patients 
from clinical studies proposed to analyze pro-
phylactic value of IVT following TURS and not 
the study of prognostic factors of recurrence and 
progression. A vicious sample was selected, since 
almost 80% of patients received IVT.

In a medium follow-up of 5.5 years with 
maximum 12 years, among 117 patients that pre-
sented recurrence, TFR was 14.2±7.3 months, mi-
nimum 3 months, maximum 36 months. Recur-
rence in 1 year was verified in 28.8% and in 100% 
in 5 years, while in Sylvester et al. study (4) TFR 
was 31 months. It was observed more than 50% 
lower TFR in the studied population. But the time 
graphic of stratified recurrence of risk groups pre-
sented a similar behavior of that of Sylvester et al. 
(4), mainly at 5 years. In our patients, recurren-
ce was observed in a significant earlier time that 
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could be explained by the lack of use of intravesi-
cal chemotherapy and due to tumor characteristics 
previously described.

Evaluated end-points were similar to tho-
se of Sylvester et al. (4) except for death, with a 
significant difference in this study (32.9% versus 
7.3%). Their study showed a higher proportion of 
men, with a usually lower life expectancy that can 
explain this difference between studies. Follow-up 
was similar to Sylvester et al. (4), although lower 
in total (144 versus 177.6 months) but with a me-
dium higher time (66 versus 46.8 months).

Our C index was 0.72 for recurrence in 1 
year and 0.7 for 5 years, superior to 0.66 described 
by Sylvester et al. (4) for both periods. When C 
indexes are compared, we conclude that there was 
discrimination or accordance between them. Also, 
our C-index showed a better performance than 
those of Sylvester et al. (4) showing a better accor-
dance of our results to clinical reality. This aspect 
allows this study to be applied in daily practice.

In relation to accuracy, risk tables overes-
timated the recurrence risk in 1 year and underes-
timated in 5 years, probably due to the low use of 
BCG and high use of intravesical chemotherapy 
with old protocols utilized by the Sylvester et al. 
study (4), the use of immediate intravesical che-
motherapy with more modern drugs, more ade-
quate use of BCG and routine use of re-TURS in 
the high risk groups of our study.

In a recent systematic review, Kluth et al. 
(14) pointed out the importance of treatment im-
pact on end-points of the predictive models and 
the need of external validations before incorpora-
tion in daily practice. External validations of EOR-
TC tables are shown in Table-5.

Fernandez-Gomez et al. (8) performed ex-
ternal validation of EORTC risk Tables in patients 
treated with intravesical BCG, although overes-
timated the recurrence risk. Ding et al. (15) and 
Hernandez et al. (16) validated the EORTC model, 
since the confidence intervals of recurrence ra-
tes matched those of Sylvester et al. (4). Xu et al. 
(17) also validated the model in patients treated 
with intravesical epirrubicin, although the score 
overestimated the recurrence rate. Seo et al. (18) 
validated the risk Tables, since identified a recur-
rence rate similar to Sylvester et al. (4). Ajili et al. 

(19) and Ather and Zaidi (20) identified significant 
correlation for recurrence in 1 year with the Syl-
vester et al. study (4). Altieri et al. (21) identified 
a recurrence rate similar to those of EORTC Tables 
and confirmed their use essential to daily practice. 
Van Rijin et al. (22) validated the EORTC Tables 
with a multicenter study treating patients with 
primary NMIBC and they also advocated their use 
in that population.

Pillai et al. (9) showed a significant diffe-
rence of recurrence probabilities between their stu-
dy and that of Sylvester et al. (4). An inadequate 
number of patients did not allow a conclusion for 
external validation. Xylinas et al. (23) analyzed 
the discrimination of the EORTC Tables and the 
CUETO score system and identified that both mo-
dels overestimated the recurrence risk of patients 
with high risk, but their study was retrospective 
and multicenter. Sakano et al. (24) affirmed that 
the EORTC model could not be used in Japanese 
patients. Borkowska et al. (25) pointed out that 
risk scores of EORTC overestimated the recurrence 
risk but, similar to Sylvester et al. (4) study, their 
sample did not use modern intravesical protocols, 
what could have limited their results.

Our study presents several limitations. 
Although our population was homogeneous and 
close to clinical reality, the size was significan-
tly smaller than the original EORTC study (4). 
However, the inclusion of 205 patients was satis-
factory after comparison with already published 
validations; the design study and long follow-up 
allow us to trust in our results. However, although 
we had a rigorous control of data inclusion and 
follow-up, sometimes clinical follow-up is diffi-
cult in Brazil. It is common difficulties to re-TURS 
following 3 months, as recommended, delayed 
control cystoscopies, delayed ambulatory consul-
tation, and lack of comprehension of the actual 
severity of the disease by the patients.

The greatest difficulty we observed for 
external validation was the significant disparity 
between samples of our study and that of EOR-
TC. Sylvester et al. study (4) was not proposed to 
create prognostic Tables, as previously described, 
while our study was proposed to analyze those Ta-
bles in a more real population. The great merit of 
Sylvester et al. study (4) was the development of 
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Table 5 - comparision of external validation studies of risk tables of EORTc.

Number of 
patients

Sample 
studied

Studied variables Endpoints Accuracy 
calibration

C-index External 
validation

fernandez-gomez et 

al. (8)

1062 Spain Number of tumors, 

size, previous 

recurrence rate, T 

stage, tumor grade, 

concurrent CIS

RR 1 and 5 years 

stratified according 

to risk groups

Overestimated RR 0,63 for 

1 and 5 

anos

YES

pillai et al. (9) 109 United 

Kingdom
=

RR 1 and 5 years 

stratified according 

to risk groups

Underestimated 

RR in all risk 

groups

0,62 for 1 

year

0,63 for 5 

years

NO

Xylinas et al. (23) 4689 Spain

=

RR in 57 months Overestimated RR 

mainly in high risk 

patients

0.597 NO

Ding et al. (15) 301 China - RP in 1 and 5 years Overlapped CI NR YES

sakano et al. (24) 592 Japan
-

recurrence-free 

survival

NR NR NO

Borkowska et al. (25) 91 Poland

=

RR in 1 year 

stratified according 

to risk groups

Overestimated RR NR NO

Xu et al. (17) 389 Taiwan

-

RR 1 and 5 years 

stratified according 

to risk groups

Overestimated RR NR YES

seo et al. (18) 251 South 

Korea =

RR 1 and 5 years 

stratified according 

to risk groups

Overestimated RR NR YES

Ather and Zaidi (20) 92 Pakistan
=

RR in 1 year Underestimated 

RR

NR YES

Altieri et al. (21) 259 Italy

=

RR in 1, 3 qnd 5 

years

Overestimated 

RR in high and 

intermediate risk 

groups

NR YES

Ajili et al. (19) 112 Tunis

=

RR in 1 year 

stratified according 

to risk groups

Overestimated RR 

except in high risk 

patients

NR YES

hernández et al. (16) 417 Spain

=

RR 1 and 5 years 

stratified according 

to risk groups

Overlapped CI NR YES

Lammers et al. (26) 728 Holand - RP in 1 and 5 years Overlapped ci NR YES

van Rijin et al. (22) 230 Multicenter

=

RR 1 and 5 years 

stratified according 

to risk groups

- NR YES

Almeida et al. 205 Brazil

=

RR 1 and 5 years 

stratified according 

to risk groups

0,72 for 1 

year

0,7 for 5 

years

YES

RR = Recurrence rate; RRI = recurrence risk; Rp = Recurrence Probability; Ic = confidence interval; nR = no reported = number of tumors, size of tumors, previous recurrence rate, T stage, tumor 
grade, concomitant CIS
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the idea to stablish a mechanism to calculate the 
recurrence risk of patients with NMIBC. However, 
EORTC Tables must be adapted in order to become 
more reliable and used in daily urological practice.

cOncLusIOns

The already accepted use of the EORCT 
model requires some reflections. There is a need 
to improve risk tables of recurrence in order to 
minimize distinct ethnic, geographic and clini-
cal practice differences around the World. Tu-
mor markers and genetic mapping are necessary 
to identify more precisely the biologic behavior 
of those tumors.

Although EORTC risk Tables overestimated 
the recurrence risk of tumor in 1 year and unde-
restimated in 5 years, their external validation in 
patients with NMIBC in the south region of Brazil 
was adequate and their use to predict recurrence 
must be reinforced.

ABBREvIATIOns

BC = bladder cancer
CIS = carcinoma in situ
EORTC = European Organization for Research and 
Treatment of Cancer
EAU = European Association of Urology
IVT = intravesical treatment
NMIBC = Non-muscle invasive bladder cancer
TURS = Transurethral resection
TFR = Time to first recurrence
CUETO = Club Urológico Español de Tratamiento 
Oncológico

cOnfLIcT Of InTEREsT

None declared.
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potential therapeutic strategies for non - muscle invasive 
bladder cancer based on association of intravesical 
immunotherapy with p-MApA and systemic administration 
of cisplatin and doxorubicin
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ABsTRAcT         ARTIcLE InfO______________________________________________________________     ______________________
The present study describes the histopathological and molecular effects of P-MAPA 
(Protein aggregate magnesium-ammonium phospholinoleate-palmitoleate anhydride) 
intravesical immunotherapy combined with systemic doxorubicin or cisplatin for treat-
ment of non-muscle invasive bladder cancer (NMIBC) in an appropriate animal model. 
Our results showed an undifferentiated tumor, characterizing a tumor invading mucosa 
or submucosa of the bladder wall (pT1) and papillary carcinoma in situ (pTa) in the 
Cancer group. The histopathological changes were similar between the combined treat-
ment with intravesical P-MAPA plus systemic Cisplatin and P-MAPA immunotherapy 
alone, showing decrease of urothelial neoplastic lesions progression and histopatholo-
gical recovery in 80% of the animals. The animals treated systemically with cisplatin or 
doxorubicin singly, showed 100% of malignant lesions in the urinary bladder. Furthe-
more, the combined treatment with P-MAPA and Doxorubicin showed no decrease of 
urothelial neoplastic lesions progression and histopathological recovery. Furthermore, 
Akt, PI3K, NF-kB and VEGF protein levels were significantly lower in intravesical 
P-MAPA plus systemic cisplatin and in intravesical P-MAPA alone treatments than 
other groups. In contrast, PTEN protein levels were significantly higher in intravesical 
P-MAPA plus systemic cisplatin and in intravesical P-MAPA alone treatments. Thus, 
it could be concluded that combination of intravesical P-MAPA immunotherapy and 
systemic cisplatin in the NMIBC animal model was effective, well tolerated and showed 
no apparent signs of antagonism between the drugs. In addition, intravesical P-MAPA 
immunotherapy may be considered as a valuable option for treatment of BCG unres-
ponsive patients that unmet the criteria for early cystectomy.
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InTRODucTIOn

The primary treatment for high grade non-
muscle invasive bladder cancer (NMIBC) is based 
on surgery by Transurethral Resection of Bladder 

Tumor (TURBT), followed by intravesical immu-
notherapy with Bacillus Calmette-Guerin (BCG) 
to prevent recurrence and reduct the tumor pro-
gression (1). However, undesirable side events re-
lated with BCG therapy are observed up to 90% 
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of patients and range from cystitis and irritative 
voiding symptoms to major complications such as 
sepsis and death related to the treatment (2).

Although TURBT plus intravesical BCG are 
the standard treatment for high grade NMIBC, in-
travesical chemotherapies are currently used after 
TURBT for adjuvant treatment of low grade NMIBC 
and also in some occasions for treatment of high 
grade NMIBC, in the case of BCG fail and finally 
as a recover therapy for patients that are ineligible 
for cystectomy. Mitomycin C (MMC), Doxorubicin, 
Valrubicin, Epirubicin, Thiotepa, Docetaxel, Gem-
citabine, are the most used chemotherapy drugs 
for this goal (3).

Doxorubicin (DOXO), another component 
frequently used in Cisplatin-based regimens, is 
an antineoplastic drug of the anthracycline fam-
ily that inhibits Topoisomerase II (4). DOXO is in-
dicated for treatment of various cancers such as 
acute lymphoblastic leukemia, acute myeloid leu-
kemia, transitional cell bladder carcinoma, breast 
carcinoma, neuroblastoma, Wilms tumor, ovar-
ian carcinoma, thyroid carcinoma, prostate car-
cinoma, Hodgkin and non-Hodgkin lymphomas, 
sarcomas and Ewing sarcoma. DOXO has shown 
cardiotoxicity and can cause serious heart prob-
lems or life threatening. Moreover, it can cause 
a sharp decrease in the number of blood cells in 
bone marrow and an increase in the risk of leu-
kemia (5).

Since the discovery of the biological ac-
tivity of cisplatin [cis-diammine-dichloroplatinum 
(II)] the interest in anticancer drugs based on met-
als has for treatment of solid tumors has increased 
(6). Cisplatin forms a Platinum-DNA adducts at 
the N7 position of guanine, leading to intrachain 
crosslinkings 1, 2-d (GpG) and 1, 2-d (ApG) and 
interchain links, so activating proteins in response 
to injury. The proteins, in turn, inhibit cyclin-de-
pendent kinase (CDK) and finally the cells undergo 
apoptosis via p53 (7).

Taking into account that bladder cancer 
(BC) is sensitive to both immunotherapies and 
chemotherapies, compounds that activate the im-
mune system, including vaccines, biological re-
sponse modifiers, tumor environment modulators 
of steroid hormones, can be considered potential 
candidates for the development of new treatments 

of BC to be used alone or in combination with 
systemic chemotherapies aiming to obtain greater 
therapeutic effect combined with lower toxicity. 
In animal models for study of cancer, P-MAPA 
(Protein aggregate magnesium-ammonium phos-
pholinoleate-palmitoleate anhydride), a biological 
response modifier developed by Farmabrasilis - 
a non-profit research network, obtained by fer-
mentation from Aspergillus oryzae, has shown an 
ability to reverse the state of immunosuppression 
caused by tumoral processes, and such effect is 
linked to a significant therapeutic impact in the 
primary disease combined with low toxicity (8, 9).

Thus, the aims of this study were to evalu-
ate and to compare P-MAPA intravesical immuno-
therapy in association with systemic chemothera-
pies (Doxorubicin and Cisplatin) for treatment of 
NMIBC in an appropriate animal model.

MATERIALs AnD METhODs

Experimental Proceedings
Thirty-five female Fischer 344 strain 

rats, all 7 weeks old, with an average weight of 
150grams, were provided by Multidisciplinary 
Center for Biological Investigation (CEMIB) at 
University of Campinas (UNICAMP). For induction 
of NMIBC, 30 animals were considered as Can-
cer group and anesthetized with 10% ketamine 
(60mg/kg, i.m.; Vibra® Roseira, São Paulo, Brazil) 
and 2% xylazine (5mg/kg, i.m.; Vibra® Roseira, 
São Paulo, Brazil), held in this state for 45 minutes 
to avoid spontaneous urination and administered 
1.5mg/Kg dose of n-methyl-n-nitrosourea (MNU) 
dissolved in 0.30mL of sodium citrate (1M pH 6.0); 
every one via a 22-gauge angiocatheter intravesi-
cally every other week for 8 weeks (8, 9). The other 
5 animals were considered as Control group. Two 
weeks after the last dose of MNU the occurrence 
of tumor was evaluated by cystography, as well 
as, considered clinical criteria such as haematu-
ria and weight loss. Subsequently, the animals 
were divided into 7 groups (5 animals per group): 
Group 1 (Control): received 0.30mL dose of 0.9% 
physiological saline intravesically every other 
week for 6 weeks; Group 2 (MNU – Cancer): re-
ceived the same treatment as the Group 1; Group 3 
(MNU+P-MAPA): received 5mg/kg dose of P-MA-
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PA (Farmabrasilis, Campinas, SP, Brazil) intravesi-
cally every other week for 6 weeks (8, 9); Group 4 
(MNU+Cisplatin): received 0.25mg/kg dose of cis-
platin (Intas Pharmaceuticals, Ahmedabad, India) 
intraperitoneal, once per week for 4 consecutive 
weeks (10); Group 5 (MNU+Doxorubicin): received 
3mg/kg dose of pegylated liposomal doxorubicin 
(Janssen, Johnson & Johnson, Horsham, PA, USA), 
intraperitoneal, every 15 days for 4 consecutive 
weeks (11); Group 6 (MNU+Cisplatin+P-MAPA): 
received concurrent treatment with P-MAPA and 
cisplatin at the same concentrations and the same 
routes of administration as Groups 3 and 4; Group 
7 (MNU+Doxorubicin+P-MAPA): received concur-
rent treatment with P-MAPA and doxorubicin at 
the same concentrations and routes of administra-
tion as groups 3 and 5.

After 16 weeks of treatment, the animals 
were euthanized and their urinary bladder was 
collected and processed for histopathological and 
Western Blotting analyses.

The animal experiments described here 
were performed in accordance with the guide-
lines of the Brazilian College for Animal Experi-
mentation (COBEA) and the guidelines set forth 
by our Institution (protocol number: CEUA/UNI-
CAMP#3645-1).

Histopathological Analysis
For histopathological analysis, fragments 

of urinary bladders were randomly collected from 
all animals in each group, fixed by immersion in 
Bouin, embedded in plastic polymer (Paraplast 
Plus; Sigma Chemical Co., St. Louis, MO, USA) cut 
into 5-μm thick and stained with hematoxylin-eo-
sin. The neoplastic lesions were diagnosed using 
the nomenclature proposed by the World Health 
Organization/International Society of Urological 
Pathology consensus classification (12).

Western Blotting Analysis: Akt (Protein kinase 
B), NF-kB (nuclear factor kappa-light-chain-
enhancer of activated B cells), PI3K (phospha-
tidylinositol-3-kinase), PTEN (Phosphatase and 
tensin homolog) and VEGF (Vascular endothelial 
growth factor)

Fragments of the urinary bladders were col-
lected from 5 animals in each group, frozen in liquid 

nitrogen, weighed and homogenized in 50μL/mg 
of RIPA lysis buffer (EMD Millipore Corporation, 
Billerica, MA, USA). The tissue homogenized was 
centrifuged, and a sample of each extract was used 
for protein quantification by Bradford’s method. 
Aliquots containing 70μg of protein were separat-
ed by SDS-PAGE on 10% or 12% polyacrylamide 
gels under reducing conditions. After electropho-
resis, the proteins were transferred to nitrocellulose 
membranes and blocked with TBS-T containing 
1% BSA (bovine serum albumin) and incubated 
at 4°C overnight with primary mouse monoclonal 
antibody sc-5298 (Santa Cruz Biotechnology, TX, 
USA) specific for Akt, rabbit polyclonal ab7970 
(abcam, MA, USA) specific for NF-kB, rabbit poly-
clonal sc-67306 (Santa Cruz Biotechnology, TX, 
USA) specific for PI3K, rabbit monoclonal 138G6 
(Cell Signaling, MA, USA) specific for PTEN and 
mouse monoclonal sc-53462 (Santa Cruz Biotech-
nology, TX, USA) specific for VEGF diluted in 1% 
BSA. The membranes were then incubated for 2h 
with anti-rabbit and anti-mouse secondary HRP-
conjugated antibodies (diluted 1:3.000 in 1% BSA; 
Santa Cruz Biotechnology, TX, USA). Peroxidase’s 
activity was detected by incubation with a diami-
nobenzidine chromogen. Western blots were run in 
duplicate, and urinary bladder samples were pooled 
from 5 animals per group for each repetition (10). 
The semi-quantitative densitometry (IOD - Inte-
grated Optical Density) analysis of bands was con-
ducted using NIH ImageJ 1.47v software (National 
Institute of Health, USA. Available in: http://rsb.
info.nih.gov/ij/), followed by statistical analysis. 
β-actin (mouse monoclonal sc-47778, Santa Cruz 
Biotechnology, TX, USA) was used as endogenous 
positive controls for standardization of the read-
ings of the band’s staining intensity. The results 
were expressed as the mean±standard deviation of 
the ratio of each band’s intensity to β-actin band 
intensity (9).

statistical analysis

For the statistical analysis, an analysis of vari-
ance (ANOVA) was used followed by Tukey’s test for 
comparison of means. All analyses were performed 
with a significance level of P<0.01. The results were 
expressed as the mean±standard deviation.
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REsuLTs

Macroscopic Analysis: body weight
The animals of the Group 2 (MNU - Can-

cer) showed a significant reduction in body weight 
when compared to other groups (Graph 1). In con-
trast, the animals of Groups 3, 4, 5, 6 and 7 showed 
no reduction in body weight when compared with 
Group 1 (Graph 1).

Histopathological Analysis
The animals of Group 1 did not show 

structural changes in their urinary tract, keeping 
the urothelium, formed by 2 - 3 layers, i.e., one 
basal cell layer, an intermediate cell layer, and 
a apical surface layer (Figure-1a). The Group 2 
showed relevant structural changes such as hy-
dronephrosis and hydroureter in the urinary tract; 
histopathological analysis of the urinary bladder 
of these animals showed tumor invading mucosa 
or submucosa of the bladder wall (pT1) in 20% 
and papillary carcinoma in situ (pTa) in 80% of 
animals (Figures 1b and 1c; Table-1).

The animals of Group 3 showed decrease 
of urothelial neoplastic lesions progression. Pap-
illary hyperplasia (Figures 1d and 1e; Table-1), 

characterized by thickening of urothelium with 
no cytologic atypia was the most frequent lesion 
observed in 80% of animals; whereas pTa was ob-
served in 20% of animals (Table-1).

After cisplatin treatment, the animals of 
Group 4 showed major structural changes in their 
urinary tract, such as hickening of the urinary 
bladder wall, increased urinary bladder vascular-
ization and nodular lesions in the kidneys. The 

most frequent histopathological changes in the 
urinary bladder from this group were flat carcino-
ma in situ (pTis) (Figure 1f; Table-1), pTa (Figure 
1g; Table-1) and pT1 in 60%, 20% and 20% of the 
animals, respectively (Table-1).

The animals treated with doxorubicin 
(Group 5) showed pTa (80%) with inflammatory 
infiltrate in the lamina propria (Figures 2a and 
2b; Table-1) and 20% showed flat hyperplasia 
(Table-1). In addition, structural changes on the 
urinary tract as necrotic lesions in the kidneys 
and bilateral hydroureter were observerd in 80% 
of the animals.

Animals treated with P-MAPA associated 
to Cisplatin (Group 6) clearly showed better histo-
pathological recovery from the cancer state than 

group 1 (Control); group 2 (MNU – Cancer); group 3 (MNU+PMAPA); group 4 (MNU+Cisplatin); group 5 (MNU+Doxorubicin); group 6 (MNU+Cisplatin+PMAPA) 
and group 7 (MNU+Doxorubicin + PMAPA).
* = Significant difference (P < 0.05) compared to Group 2.

graph 1 - Body weight of the seven experimental groups.



ibju | Immunotherapy and Chemotherapy on Bladder CanCer

946

figures 1a – 1g: photomicrographs of the most frequent histopathological changes in the urinary bladder of control (a), Mnu 
– cancer (b, c), Mnu+pMApA (d, e) and Mnu+cisplatin (f, g) groups. (a) normal urothelium, composed of 2-3 layers: a layer 
of basal cells, an intermediate layer of cells and a surface layer composed of apical or umbrella cells. (b, c) Tumor invading 
mucosa or submucosa of the bladder wall (pT1): neoplastic cells arranged in small groups (arrows) invading the lamina propria. 
(d, e) papillary hyperplasia, characterized by thickening of the urothelium in the absence of cytologic atypia. (f) flat carcinoma 
in situ (pTis) characterized by a disorderly proliferation of urothelial cells with cytologic atypia. (g) papillary carcinoma in situ 
(pTa) characterized by extensive papillary lesions, urothelial cells with disordered arrangement and loss of polarity. 

A

c

E

g

B

D

f

a-g: Lp = lamina propria; ur = urothelium. 
All figures were staining with hematoxylin and eosin.
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those observed on the Groups 3 and 4, showing 
decrease of urothelial neoplastic lesions progres-
sion in 80% of the animals (Figures 2c, 2d, 2e; 
Table-1). In contrast, the animals treated with cis-
platin alone (Group 4) showed 100% of malignant 
lesions (Table-1). Normal urothelium was found 
in 20% of the animals from Group 6 (Figure-2e). 
The histopathological changes in this group were 
flat hyperplasia (Figure-2c), papillary hyperplasia 
(Figure-2d) and pTa in 40%, 20% and 20% of the 
animals, respectively (Table-1).

All animals from Group 7 
(MNU+Doxorubicin+P-MAPA) showed 100% of 
(pTa) with squamous metaplasia associated (Fig-
ures 2f, 2g, 2h; Table-1).

Western Blotting Analysis: Akt, NF-kB, PI3K, 
PTEN and VEGF

The lowest Akt protein levels were found 
in the Groups 1 and 6 (Figure-3a) when compared 
to other experimental groups, which were signifi-
cantly higher for this protein (Figure-3a). NF-kB 
protein levels were significantly higher in the 
Groups 5 and 7 than in the other experimental 
groups (Figure-3b). Also, these levels were numer-
ically lower in the Group 6 in relation to Groups 
1, 2, 3 and 4 (Figure-3b).

The highest PTEN protein levels were found 
in the Groups 1, 3 and 6 in relation to other ex-
perimental groups, which were significantly lower 
for this protein (Figure-3c). In contrast, PI3K pro-

tein levels were significantly higher in the Groups 
4 and 5 in relation to other experimental groups 
(Figure-3d).

VEGF protein levels were considerably 
lower in the Groups 1, 6 and 7 in relation to other 
experimental groups (Figure-4). In addition, these 
levels were numerically lower in the Group 3 in 
relation to Groups 2, 4 and 5 (Figure-4).

DIscussIOn AnD cOncLusIOns

In this work, the histopathological results 
showed undifferentiated tumor, characterizing tu-
mor invading mucosa or submucosa of the bladder 
wall (pT1) and papillary carcinoma in situ (pTa) 
in the MNU group, demonstrating that MNU was 
effective to induce NMIBC in this animal model. 
The P-MAPA intravesical immunotherapy alone 
led to a histopathological recovery and decrease 
of urothelial neoplastic lesions progression in 80% 
of the animals. The animals treated with systemic 
cisplatin or doxorubicin singly, showed drastic 
changes in the urinary tract, such as thickening of 
the urinary bladder wall, increased urinary blad-
der vascularization and nodular lesions on the 
kidneys, as well as, 100% of malignant lesions in 
the urinary bladder.

The groups that received P-MAPA intravesi-
cal immunotherapy combined to systemic therapies 
based on Cisplatin or Doxorubicin showed differ-
ent results when compared to groups that received 

Table 1 - percentage of histopathological changes in the urinary bladder of the seven experimental groups.

Urothelial lesions Group 1
(n=5)

Group 2
(n=5)

Group 3
(n=5)

Group 4
(n=5)

Group 5
(n=5)

Group 6
(n=5)

Group 7
(n=5)

no lesion Normal Urothelium 100% (5) _ _ _ _ 20% (1) _

Benign 
lesions

Flat Hyperplasia _ _ _ _ 20% (1) 40% (2) _

Papillary Hyperplasia _ _ 80% (4) _ _ 20% (1) _

Flat Carcinoma in situ (pTis) _ _ _ 60% (3) _ _ _

Malign 
lesions

Papillary Carcinoma in situ 
(pTa)

_ 20% (1) 20% (1) 20% (1) 80% (4) 20% (1) 100% (5)

Tumor invading mucosa or 
submucosa of the bladder 

wall (pT1)

_ 80% (4) _ 20% (1) _ _ _

group 1 (Control); group 2 (MNU-Cancer); group 3 (MNU+P-MAPA); group 4 (MNU+Cisplatin); group 5 (MNU+Doxorubicin); group 6 (MNU+Cisplatin+P-MAPA) 
and group 7 (MNU+Doxorubicin+P-MAPA).
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figures 2a – 2h: photomicrographs of the most frequent histopathological changes in the urinary bladder of Mnu+Doxorubicin 
(a, b), Mnu+cisplatin+p-MApA (c, d, e) and Mnu+ Doxorubicin+p-MApA (f, g, h) groups. (a, f, g, h) papillary carcinoma in 
situ (pTa). (b) pTa with inflammatory infiltrate in the lamina propria. (c) flat hyperplasia characterized by thickening of the 
urothelium and absence of cytologic atypia. (d) papillary hyperplasia. (e) normal urothelium, similar to that shown in the 
control group.

a-h: Lp = lamina propria, ur = urothelium.
All figures were staining with hematoxylin and eosin.
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figures 3a – 3d: western Blotting and semi quantitative determination of Akt (a), nf-kB (b), pTEn (c) and pI3K (d) protein 
levels. The protein levels were identified from the blots. β-Actin (42 kDa) was used as the internal control. group 1 
(control), group 2 (Mnu – cancer), group 3 (Mnu+pMApA), group 4 (Mnu+cisplatin), group 5 (Mnu+Doxorubicin), group 
6 (Mnu+cisplatin+pMApA) and group 7 (Mnu+Doxorubicin+pMApA). Data are expressed as the mean ± standard deviation 
(n= 5). Different lowercase letters (a, b, c, d) indicate significant differences (p < 0.01) between the groups after Tukey’s test. 
Molecular weight: Akt (62 kDa), nf-kB (64 kDa), pTEn (54 kDa) and pI3K (190 kDa).

227x265mm (300 x 300 DPI)
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the same therapies administered singly. The his-
topathological changes were similar between in-
travesical P-MAPA plus systemic Cisplatin and 
intravesical P-MAPA alone treatments, showing 
decrease of urothelial neoplastic lesions progres-
sion and histopathological recovery in 80% of 
the animals. In contrast, systemic treatments 
with Cisplatin or Doxorubicin singly showed 
100% of malignant lesions. Furthemore, the com-
bined treatment with P-MAPA and Doxorubicin 
showed no decrease of urothelial neoplastic le-
sions progression and histopathological recovery.

BCG is the standard adjuvant treatment 
for high-grade NMIBC, and the only approved 
drug able to avoid or at least retard the progres-
sion to invasive disease (1). Despite therapeutic 
use of BCG for Tis and its adjuvant use for high-

grade Ta or T1, disease recurrence occurs in up to 
50% of patients (13). In addition, for Tis patients 
who are BCG non-responders the risk of progres-
sion is up to 90% at 6 months of treatment (13).

Following episodes of high grade NMIBC 
recurrence after BCG therapy, several conven-
tional chemotherapy agents have been used 
including thiothepa, gemcitabine, mitomycin, 
gemcitabine plus mitomycin, docetaxel and val-
rubicin. In addition, immunotherapy (Interferon-
alpha or Interferon alpha-plus BCG) has also 
been used (13). Mycobacterium phlei cell wall-
nucleic acid complex (MCNA) has been proposed 
for intravesical treatment of NMIBC at high risk 
of recurrence or progression in patients who 
failed prior BCG immunotherapy (e.g., in patients 
who are BCG-refractory or BCG relapsing) and 
are not candidates for or refuse cystectomy (14). 
However, none of these drugs had been shown 
superiority over BCG and remains considered in-
vestigational (14). In the specific case of BCG-
refractory CIS, Valrubicin, a semi-syntetic analog 
of doxorubicin, the only FDA-approved drug for 
treatment of such condition, shows effectivity in 
less of 10% of treated patients at 2 years and 
none with coincident stage T1 disease (15).

Therefore, the recommended standard of 
care for patients with recurrent high-grade dis-
ease after optimal BCG treatment has been to 
proceed with cystectomy (3, 16). However, pa-
tients who refuse or are unfit for bladder removal 
face an increased risk of progression to muscle-
invasive disease (3, 16). No approved drug pre-
senting similar or superior outcomes than BCG 
are available for treatment of this condition.

For treatment of invasive bladder cancer 
using a combination of TURBT, radiation thera-
py, and systemic chemotherapy-trimodality blad-
der preservation therapy-has been proposed and 
used in the last years for treatment of carefully 
selected patients (17). Also, the National Compre-
hensive Cancer Network Clinical Practice Guide-
lines in Oncology for Bladder Cancer and the 
International Consultation on Urological Diseas-
es-European Association of Urology recognized 
the trimodality preservation bladder therapy as 
an alternative to radical cystectomy for patients 
with MIBC who are noncystectomy candidates 

figure 4 - western Blotting and semi quantitative 
determination of vEgf protein levels. The protein levels were 
identified from the blots. β-Actin (42 kDa) was used as the 
internal control. group 1 (control), group 2 (Mnu – cancer), 
group 3 (Mnu+pMApA), group 4 (Mnu+cisplatin), group 5 
(Mnu+Doxorubicin), group 6 (Mnu+cisplatin+pMApA) and 
group 7 (Mnu+Doxorubicin+pMApA). Data are expressed as 
the mean ± standard deviation (n= 5). Different lowercase 
letters (a, b, c, d) indicate significant differences (p < 0.01) 
between the groups after Tukey’s test. Molecular weight: 
vEgf (30 kDa).
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and for those that are motivated to keep their 
native bladders (18). Despite the advances in the 
development of systemic chemotherapy regi-
mens, the treatment of invasive and metastatic 
bladder cancer remains a big challenge, due the 
presence of toxicities associated with treatments 
as well the low rates of long-time survival for 
patients that present these conditions. Therefore, 
the need of development of new regimes, which 
provide better survival outcomes or similar sur-
vival with reduced toxicity, continues.

Although combinations of chemothera-
pies is the more frequent choice for the elabo-
ration of treatment regimens for advanced and 
metastatic urothelial disease, the combination of 
chemotherapies with immunotherapies is also a 
possible approach to be used for the treatment 
of patients that are unfit for cystectomy as well 
for those presenting inoperable locally advanced 
and metastatic urothelial cancer and finally for 
the occasions that despite the presence of inva-
sive disease an organ-conservative strategy may 
be used. For this reason while P-MAPA shows 
antitumor effects in animal model when used 
systemically in some types of cancer, such as Eh-
rlich ascitic tumor (19) and prostate cancer (20) 
in these studies our research group evaluate the 
drug candidate by intravesical via combined with 
systemic chemotherapy aiming to investigate the 
effects of such combination on NMIBC and also 
the possibility of its effect on the treatment of 
advanced or metastatic BC under a bladder pres-
ervation approach.

The reason for the selection of Cisplatin 
and DOXO for combined use with P-MAPA, by 
our research group is based on the knowledge 
that the main combinations developed to treat 
invasive or metastatic bladder cancer are cispla-
tin-based (21), such as the combination of meth-
otrexate, vinblastine, doxorubicin, and cispla-
tin (MVAC). Developed some years ago (21) the 
combination MVAC remains until now the most 
used for the treatment of invasive and metastatic 
bladder cancer.

Cisplatin plus Gemcitabine is another 
cisplatin-based combination in advanced stage 
of development. Using such combination, a ran-
domized phase III study enrolling patients with 

locally advanced or metastatic transitional cell 
carcinoma (TCC) of the urothelium indicates 
that the combination (GC) is an effective al-
ternative to MVAC therapy presenting similar 
clinical efficacy with a better tolerability and 
safety profile (22).

Currently, DOXO can be administered in-
travenously at a 2mg/mL dose or intravesically 
at a 1mg/mL dose. The intravesical route of ad-
ministration is used to treat monocytic carci-
noma, papillary bladder tumors and carcinoma 
in situ to reduce recurrences after transurethral 
resection (5). However, administration of DOXO 
intravesical, though reducing adverse effects 
compared to intravenous administration, has low 
efficiency, and there is recurrence of tumor in 
80% of cases. Taking in account that the mech-
anism of action of P-MAPA involves an inter-
feron signaling pathway (9) in view of a study 
(23) showing a significant decrease of Interfer-
on-gamma and IL-2 levels induced by Con A in 
splenocytes of doxorubicin treated mice, a hy-
pothesis to be investigate, is that the systemic 
DOXO may depressed the IFN-gamma levels on 
treated animals, that may impaired the effects of 
P-MAPA.

In this work, Western Blotting analy-
ses showed a decrease statistically signifi-
cant in Akt, PI3K and NF-kB protein levels in 
MNU+Cisplatin+P-MAPA and MNU+P-MAPA 
groups in relation to other experimental groups. 
In contrast, PTEN protein levels were significant 
higher in MNU+Cisplatin+P-MAPA and MNU+P-
MAPA groups than other experimental groups.

The PI3K/Akt/mTOR is a major intracellu-
lar signaling pathway responsible for promoting 
cell survival and proliferation (24). This pathway 
is initiated by PI3K enzyme, which is activated 
by tyrosine kinases or G-protein coupled recep-
tors (24). PTEN protein acts as a phosphatase to 
dephosphorylate phosphatidylinositol (3-5) - tri-
sphosphate (PtdIns (3-5) P3 or PIP3). PTEN spe-
cifically catalyses the dephosporylation of the 3` 
phosphate of the inositol ring in PIP3, resulting 
in the biphosphate product PIP2 (PtdIns (4, 5) 
P2) (24). This dephosphorylation is important be-
cause it results in inhibition of the PI3K and AKT 
signaling pathways, which can act as oncogenes 
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for promoting cell survival (25). Akt activation 
leads to anti-apoptotic events and induces cell 
proliferation, which promotes carcinogenesis (26).

PTEN expression also induces apoptosis 
and suppresses cell growth through activation 
of caspase-3 and suppression of NF-kβ (27). NF-
kB signaling pathway plays an important role in 
the responses to cancer, inflammation and stress 
(28). NF-kB is a transcription factor found in 
the cytoplasm bound to known NF-kB inhibi-
tors (IκB). The activation of NF-kB by inflamma-
tory and growth factors is mediated through the 
protein IκB kinases (IKKS), which phosphorylate 
IκB, resulting in ubiquitination and subsequent 
proteasomal degradation of IκBα (28). The wide 
distribution of NF-kB binding sites in the ge-
nome allows the regulation of a large number of 
genes and participates on fundamental cellular 
processes, such as apoptosis, proliferation, and 
differentiation (28).

Thus, it could be concluded that the as-
sociation between P-MAPA intravesical immu-
notherapy and chemotherapeutic agents, espe-
cially cisplatin, promoted a reduction of PI3K/
Akt pathway activation and stimulated PTEN 
pathway, which led to reduced NF-kB levels with 
consequent decrease of proliferation of urothelial 
tumor cells.

Angiogenesis is a central process to tumor 
progression (29). VEGF is one of the key regulators 
of angiogenesis and the prime target of antiangio-
genic drug development for the treatment of mul-
tiple cancers (29). Also, VEGF protects tumor cells 
against chemotherapy-induced apoptosis (29, 30). 
Therefore, the relative over expression of VEGF ob-
served within the residual tumors after MVAC may 
reflect the clonal selection resulting from the death 
of tumor cells expressing low levels of VEGF and 
the survival of tumor cells expressing relatively 
high levels of VEGF, which rendered them relatively 
resistant to chemotherapy-induced apoptosis (30). 
In this work, we showed VEGF protein levels were 
significantly lower in the MNU+P-MAPA+Cisplatin 
and in the MNU+P-MAPA+Doxorubicin groups, as 
well as in the MNU+P-MAPA group, indicating 
that P-MAPA immunotherapy was essential in the 
inhibition of angiogenesis process, mainly when 
associated with systemic chemotherapeutic agents.

Although the recommended option in the 
case of BCG failures (e.g BCG refractory and BCG 
relapsing) is to proceed with early cystectomy, a 
conservative therapy must be tried for carefully 
selected patients, without unacceptable risks. In 
a translational perspective, taking into account 
previously published studies (8, 9) and the pres-
ent data, intravesical P-MAPA immunotherapy 
may be considered as a valuable option for treat-
ment of BCG unresponsive patients that unmet 
the criteria for early cystectomy.

For NMIBC patients that are unresponsive 
to BCG and simultaneously are unfit for or refuse 
cystectomy, the use of P-MAPA alone appears 
very promising because the data of this study 
shows that intravesical P-MAPA is clearly supe-
rior (80% responders) to intravesical anthracy-
cline (DOXO) for treatment of high-grade NMIBC.

Finally, it could be concluded that com-
bination of P-MAPA intravesical immunotherapy 
and systemic cisplatin in the NMIBC animal model 
was effective, well tolerated and showed no ap-
parent signs of antagonism between the drugs.

Thus, these findings appears promising 
because permits consider also the investigational 
use of intravesical P-MAPA combined with sys-
temic cisplatin or cisplatin-based combinations 
for treatment of NMIBC patients unresponsive to 
BCG that are unfit for cystectomy due the high 
risk of comorbidities, aiming to fight simultane-
ously intravesical (superficial) and invasive (met-
astatic) lesions, if any, at the time of treatment.

Despite the limitations of the animal mod-
el used, that not provides invasive lesions, the 
data of this work indicate that use of intravesical 
P-MAPA in combination with systemic cisplatin 
or cisplatin-based combinations may be think-
ing for development of combinations aiming the 
conservative treatment of invasive bladder can-
cer to be evaluated in other animal models or 
even as salvage therapy.
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Purpose: The aim of this study was to evaluate the relationship between tumor size and 
grade with visceral adipose index (VAI) levels in patients with renal cell carcinoma.
Materials and methods: We retrospectively reviewed the records of 310 consecutive pa-
tients with RCC who underwent radical nephrectomy at our institution between Janu-
ary 2007 and May 2014. VAI was calculates for males and females seperately as this 
formula like previous study. The relationship between tumor size and nuclear grade 
with VAI levels were evaluated statisticaly. Analyses were completed using Chi-square 
tests and Logistic regression analysis.
Results: Among the 310 total patients analyzed in our study, there were 176 males 
(56.8%) and 134 females (43.2%). VAI levels were statistically higher in men and wom-
en with high tumor size (p<0.001). VAI levels were statistically higher in men and 
women with high fuhrman grade (p<0.001).
Conclusions: The components of VAI may have effect on tumor carcinogenesis in 
similar pathways. In our study patients with high VAI levels were found to have statis-
tically significant higher nuclear grade and tumor size. VAI can be a useful index for 
the evaluation and calculation of renal cell cancer aggressiviness. Further studies with 
more patients are needed to confirm our study.

Keywords:
Carcinoma, Renal Cell; Visceral 
Pain; Hypertension; Body Mass 
Index

Int Braz J urol. 2016; 42: 955-9

_____________________

Submitted for publication:
July 20, 2015

_____________________

Accepted after revision:
March 06, 2016

InTRODucTIOn

Renal cell carcinoma (RCC) accounts for 
approximately 3% of all adult malignancies, re-
presenting the seventh most common cancer in 
men and the ninth most common cancer in wo-
men. Based on current guidelines, surgery remains 
the only curative treatment option in patients with 
localized renal cell carcinoma (RCC) (1-3). It is a 
disease typically presenting in elderly patients 
with the mean age at diagnosis being around 60 
years (4). RCC involving the renal parenchyma ac-
counts for the majority of cases. The predominant 
subtype of RCC is clear cell type that represents 

80% of RCC and is derived from the tubular epi-
thelium. Other types of RCC are papillary (15%), 
chromophobe (5%), and collecting duct (5, 6).

Several well-established life-style risk fac-
tors, such as BMI, hypertension, and smoking, 
have been identified as potentially predisposing 
to renal cell carcinoma development (7). Previous 
studies have reported that diabetes type 2 among 
women and high BMI and blood pressure among 
men are independent risk factors for RCC,however, 
those studies had no data on blood lipids (8, 9). 
Body fat is known to have biological functions, 
such as the ability to alter lipid metabolism, mo-
dulate numerous adipokines and contribute to 

doi: 10.1590/S1677-5538.IBJU.2015.0396

Vol. 42 (5): 955-959, September - October, 2016



ibju | visceral adiposity index and renal cell carcinoma

956

chronic inflammation, among which visceral 
fat is more metabolically active than peripheral 
s.c. fat (10). Body fat misdistribution, e.g. visce-
ral obesity, is strongly associated with increased 
risk of insulin resistance, metabolic syndrome 
and cardiovascular disease than BMI alone (11). 
In a previous study, the authors showed that the 
identification of a routinely applicable indicator 
for the evaluation  of visceral adipose function, 
with higher sensitivity and specificity than classi-
cal parameters [such as waist circumference (WC), 
BMI, and lipids], could be useful for cardiometa-
bolic risk assessment (12). They calculate a model 
of adipose distribution (MOAD). To correct MOAD 
for fat function, TG (mmol/l) and HDL (mmoL/L) 
levels were introduced in the formula. They used 
the visceral adipose  index (VAI) as this formula 
for cardiometabolic risk assessment.

In our previous study, we reported that 
patients with metabolic syndrome were found to 
have statistically significant higher nuclear grade 
and tumor size (13). Studies show that individu-
als with BMI 30kg/m2 or less, visceral obesity has 
been shown to be a better marker of health issues 
related to being overweight, eg cardiovascular di-
sease and metabolic syndrome, than BMI itself. In 
this context, we thought that we could use the VAI 
for the assessment of RCC aggressiviness. So, the 
aim of this study was to evaluate the relationship 
between tumor size and grade with VAI levels in 
patients with renal cell carcinoma.

MATERIAL AnD METhODs

We retrospectively reviewed the records of 
310 consecutive patients with RCC who underwent 
radical nephrectomy at our institution between 
January 2007 and May 2014. We analyzed the 
following clinicopathologic variables: age, gen-
der, the presence of hypertension, diabetes, body 
mass index (BMI), waist circumference, tumor 
size, histologic subtype, Fuhrman nuclear grade, 
HDL and trigliceride levels. Plasma fasting glu-
cose, high-density lipoprotein (HDL) cholesterol 
levels and  triglycerides were measured using en-
zymatic methods with an autoanalyzer. Pathologic 
staging was performed using the 7th edition of the 
American Joint Committee on Cancer (AJCC). His-

tologic subtype was determined according to the 
1997 World Health Organization Heidelberg classi-
fication and tumor nuclear grading was performed 
according to the Fuhrman nuclear grading system.

VAI was calculated for males and females 
separatly according to this formula proposed in a 
previous study (12):

VAI: WC/ [39.68+(1.88 x BMI)] x TG/1.03 x 1.31/
HDL (for male).
VAI: WC/ [36.58+(1.89 x BMI)] x TG/0.81 x 1.52/
HDL (for female).
WC: waist circumference, BMI: body mass index, 
TG: tryglyceride, HDL: high density lipoprotein.

The relationship between tumor size and 
nuclear grade with VAI levels were evaluated sta-
tisticaly. Local ethics committee approval had been 
obtained before the commence of the study. Analy-
ses were completed using Chi-square tests and Lo-
gistic regression analysis. All statistical tests were 
two-tailed, and statistical significance was defined 
as P<0.05. All analysis were conducted using SPSS 
version 15.0 (SPSS Inc., Chicago, Illinois, USA).

REsuLTs

Among the 310 total patients analyzed in 
our study, there were 176 males (56.8%) and 134 
females (43.2%). We divided the patients in two 
groups ( tumor size ≥7cm and <7cm). BMI were sta-
tistically higher in patients with tumor size ≥7cm 
than <7cm (p<0.001). Comparison of the men and 
women with tumor size, the patients with high tu-
mor size had higher TG levels, higher WC and lo-
wer HDL-C levels. The difference was statistically 
significant for all values. Also, we compared the 
VAI levels between two groups. In men, mean VAI 
level was 5.26±2.44 in group-1 and 3.58±1.84 in 
group-2, respectively. In women, mean VAI le-
vel was 5.21±2.61 in group-1 and 3.49±1.78 in 
group-2. VAI levels were statistically higher in men 
and women with high tumor size (p<0.001). Cha-
racteristics of all patients are shown in Table-1.

Also, we compared the VAI levels with 
Fuhrman grade. We divided the patients into two 
groups for Fuhrman grade. Fuhrman grade1 and 2 
was group-1, Fuhrman grade 3 and 4 was group-2. 
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BMI were statistically higher in patients with hi-
gher Fuhrman grade (p<0.001). Comparison of the 
men and women with Fuhrman grade, the patients 
with high Fuhrman grade had higher TG levels, 
higher WC and lower HDL-C levels. The difference 
was statistically significant for all values. Also, we 
compared the VAI levels between two groups. In 
men, mean VAI level was 5.14±2.32 in group-1 
and 3.34±1.56 in group-2, respectively. In women, 
mean VAI level was 5.16±2.08 in group-1 and 
3.09±1.84 in group-2. VAI levels were statistically 
higher in men and women with high Fuhrman 
grade (p<0.001) (Table-2). On the other hand, bi-
nary logistic regression models showed that VAI is 
an independently risk factor for  renal cell cancer 
aggressiveness with higher Fuhrman grade and 
higher tumor size.

DIscussIOn
In our study we investigated the correla-

tion between  tumor size and grade with visceral 
adipose index in renal  cell carcinoma. Visceral 

abdominal obesity may have impact on tumor 
biogenesis since many tumoregenic factors are re-
leased from adipose tissue. Furthermore, obesity 
causes the changes in lipid regulation and results 
in insulin resistance that may foster cancer de-
velopment (14). Epidemiological studies perfor-
med to date have consistently shown an increased 
relative risk of RCC with increases in BMI (15). 
Especially, increased visceral fat was found to be 
associated with clear-cell RCC. This study showed 
that, visceral fat area could constitute a primary 
explanation for the link between obesity and clear 
cell RCC (16). Conversely, Parker et al. found that 
patients with an increased BMI were more likely 
to present with a less aggressive form of RCC (17).

Recent advances have remarkably impro-
ved our understanding of the complex role of 
adipose tissue in carcinogenesis. Adipose tissue 
can secrete numerous molecules into the bloods-
tream, which may contribute to a protumorigenic 
environment. Mortality rates from RCC increase 
with increasing body mass in a prospective study 

Table 1 - characteristics of the patients and comprasion to tumor size.

Men with tumor 
size

≥ 7 cm

Men with tumor 
size

< 7 cm

Women with tumor 
size

≥ 7 cm

Women with 
tumor size

< 7 cm

p value

Age(mean-range) 66.5±12.34 62.8±8.94 68.8±14.21 60.8±9.56 0.52

BMI(mean±sd) 28.36±2.87 26.84±2.21 29.07±3.05 27.39±3.41 <0.001

weight(kg,mean±sd) 78.64±14.64 77.42±16.55 74.41±11.48 72.15±13.26 0.41

height(meter,mean±sd) 1.68±0.42 1.69±0.56 1.61±0.84 1.63±0.74 0.95

wc (cm,mean±sd) 93.77±8.27 91.03±8.51 88.54±7.16 85.16±8.82 0.004

Tg(mg/dL)(mean±sd) 165.64±71.84 129.58±72.21 174.46±63.62 131.44±78.64 <0.001

hDL-c(mg/dL)(mean±sd) 41.83±7.36 47.54±4.28 38.72±7.94 45.41 ±5.36 <0.001

vAI(mean±sd) 5.26±2.44 3.58±1.84 5.21±2.61 3.49±1.78 <0.001

Table 2 - comparison vAI levels and fuhrman grade.

Men with Fuhrman 
Grade 1-2

Men with Fuhrman 
Grade 3-4

Women with 
Fuhrman Grade 1-2

Women with 
Fuhrman Grade 3-4

p value

vAI(mean±sd) 3.34±1.56 5.14±2.32 3.09±1.84 5.16±2.08 <0.001
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conducted by the American Cancer Society (18). 
Reasons for these possibly worsened outcomes 
remain unclear, but may involve the production 
by adipose tissue of adipokines that may promo-
te cancer growth, and dysregulated angiogenesis 
(19-21). Indeed, adipose tissue should be consi-
dered as an endocrine and paracrine organ that 
releases cytokine-like polypeptides responsible 
for widespread biological effects (22). In particu-
lar, adipocytes produce insulin-like growth fac-
tors, which are known to have cancer-promoting 
effects on renal cells and multiple angiogenic 
factors including VEGF and leptin. Leptin exerts 
direct angiogenic effects (21, 22) and upregulates 
VEGF mRNA expression. Increased leptin levels 
have been associated with RCC invasion and pro-
gression (23).

WC is a major clinical parameter used for 
the indirect evaluation of increased visceral fat 
(23). Nevertheless, WC alone does not help in dis-
tinguishing between subcutaneous and visceral 
fat mass. Because of that, in the previous study 
authors identified an index that could be used as a 
surrogate marker of “adipose tissue dysfunction.” 
VAI was  significantly correlated with all metabolic 
syndrome factors and cardio-and cerebrovascular 
events (12). The previous study showed that, inte-
restingly, VAI was independently associated with 
cardiovascular events. These findings might be 
explained by the fact that VAI includes both phy-
sical and metabolic parameters, perhaps indirectly 
reflecting other nonclassical risk factors, such as 
altered production of adipocytokines, increased 
lipolysis and plasma free fatty acids, which are 
not signified by BMI, WC, TG and HDL separately. 
Therefore, VAI might be a valuable index of both 
fat distribution and function. So, in our study we 
evaluated the relationship between visceral obesi-
ty and renal cell cancer aggresiveness, which was 
previously described.

In a previous study visceral obesity as 
defined by VAT% was found to be an indepen-
dent prognostic factor for higher Fuhrman grade 
in patients with cT1a RCC. In this cohort of 186 
patients with cT1a RCC we found that VAT% was 
an independent prognostic factor for high grade 
disease after adjusting for clinical characteristics 
and anatomical features of the tumor (24). Also, 

a recent study with large series showed that re-
lative visceral obesity as assessed by VAT% was 
associated with clinicopathological characteris-
tics of localized RCC. A higher VAT% at diagnosis 
was associated with older age at diagnosis, higher 
prevelance of diabetes and higher prevalance of 
former or current smoking status. So, a U-shaped 
association between VAT% quartiles and the risk 
of disease recurrence was observed for all patients 
(25). Like these studies, as an index for evaluation 
visceral obesity, we found VAI levels were statis-
tically higher in men and women with high Fuhr-
man grade (p<0.001).

On the other hand, a recent study showed 
that radiologic measurement of VAT is an inde-
pendent prognostic factor for Asian patients trea-
ted with targeted therapy for advanced renal cell 
carcinoma. In this study, interestingly the patients 
with low VAT had double the death rate. The ex-
planation revealed that visceral adipose tissue 
may be an indicator of nutritional status in pa-
tients with advanced RCC (26).

In conclusion, the components of VAI may 
have effect on tumor carcinogenesis in similar pa-
thways. In our study patients with high VAI levels 
were found to have statistically significant higher 
nuclear grade and tumor size. So, the simplicity of 
WC and BMI measurement and TG and HDL as-
sessment make VAI an easily applicable index for 
the evaluation of visceral fat dysfunction. VAI can 
be a useful index for the evaluation and calcu-
lation of renal cell cancer aggressiviness. Further 
studies with more patients are needed to confirm 
our study.
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Objective: To report our experience of minimally invasive percutaneous 
nephrolithotomy(MPCNL) in managing upper urinary tract calculi complicated with 
severe spinal deformity.
Materials and Methods: Between August 2001 to December 2012, 16 upper urinary cal-
culi in 13 patients with severe spinal deformity were treated by MPCNL. Preoperative 
investigation of the respiratory function, evaluation of anatomy by intravenous uro-
graphy (IVU) and CT scan, and preoperative kidney ultrasonagraphy with simulation of 
the percutaneous puncture were performed in all patients. The percutaneous puncture 
was guided by ultrasonography.
Results: A total of 19 MPCNL procedures were performed in 16 kidneys, with an ave-
rage 1.2 procedures in each kidney. Three kidneys needed two sessions of MPCNL, and 
2 kidneys needed combined treatment with retrograde flexible ureterscopic lithotripsy. 
All procedures were successfully completed with no major complications during or 
after surgery. The mean (range) operative duration was 67 (20-150) min and the mean 
postoperative haemoglobin drop was 1.0 (0.2-3.1) g/dL. Complete stone-free status was 
achieved in 14 kidneys. At a mean follow-up of 48(3-86) months, recurrence of small 
lower calyx stone was detected in one patient. Recurrent UTI was documented by urine 
culture in two patients and managed with sensitive antibiotics.
Conclusion: PCNL for patients with severe spinal deformities is challenging. Ultra-
sonography-assisted puncture can allow safe and successfully establishment of PCN 
tract through a narrow safety margin of puncture and avoid the injury to the adjacent 
organs. However, the operation should be performed in tertiary centers with significant 
expertise in managing complex urolithiasis.
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InTRODucTIOn

Management of upper urinary tract cal-
culus complicated with severe spinal deformity 
remains a challenge. For anesthesiologists, the 
skeletal deformity may compromise pulmonary 

ventilation, thus complicating anesthesia. Intu-
bation under general anesthesia may also injure 
the teeth and mandible. Concomitant hypermeta-
bolism may precipitate malignant or non-malig-
nant intra/post-operative fever (1). Bone fragility 
and the ensuing risk of fractures must also be 
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considered. Moreover, for the urologist, altered 
urinary anatomy and transposition of visceral or-
gans increase the difficulties of access tract crea-
tion and endoscopic manipulation. Due to the po-
tential complications mentioned above and being 
relatively uncommon in clinics, reports about en-
doscopic management of upper urinary stones in 
such patients are rare in the literature (2, 3). Here, 
we report our experience of using Chinese MPCNL 
in treating patients with upper urinary stones 
complicated with severe spinal deformity.

MATERIALs AnD METhODs

From August 2001 to December 2012, 
13 patients with upper urinary tract stones with 
concomitant spinal deformities were treated by 
MPCNL. 3 patients had bilateral upper urinary 
calculi, thus the total number of kidneys treated 
with MPCNL was 16. The therapy modality was 
approved by the Hospital ethics committee and 

written informed consent from patients was ob-
tained prior to surgery. The data were collected 
retrospectively and evaluated (Table-1).

NSR, no stone recurrence; SRF, stable renal 
function; UTI, urinary tract infection; Hb, haemo-
globin; fURS, flexible ureteroscopy; CaOx, calcium 
oxalate; UA, uric acid; CaPh, calcium phosphate

The study group included 5 males and 8 
females. The average patient age was 53 (ran-
ge 36-76). The types of spinal deformity inclu-
ded 5 lumbar spinal kyphoscoliosis, 2 cases of 
thoracolumbar spinal kyphoscoliosis, 3 cases of 
thoracic spinal kyphoscoliosis, 2 cases of pos-
terior lumbar spinal kyphoscoliosis, and 1 case 
of posterior thoracolumbar spinal kyphoscoliosis 
complicated with chest deformity. Among them, 
3 cases presented also severe hip ankylosis. Cobb 
angle ranged from 95º to 125º. In eight patients, 
the affected kidney corresponded to the concave 
side of the spine, where space for percutaneous 
access was very limited.

Table 1 - The patient’s characteristics and treatment outcomes.

1 2 3 4 5 6

Gender/age F/50 F/42 M/36 F/72 F/75 M/65

Type of scoliosis Left
lumbar

Left 
thoracolumbar

posterior 
thoracic

Left
lumbar

Right
Lumbar

Left
lumbar

Renal units 1 1 1 1 1 1

Stone Location Right pelvis-
lower pole 

partial staghorn

Left proximal 
ureter

Right
pelvis

Left 
proximal 

ureter

Left proximal 
ureter

Left complete
staghorn

Stone size (cm) 3.2*1.4 0.6*1.5 2.1*1.3 1.7*0.5 1.3*0.6 6.5*3.5

Respiratory 
function

mild  impaired Severe   
impaired

Normal mild  
impaired

mild  
impaired

mild  impaired

Op.duration, min 100 20 60 30 45 Two session PCNL, First 
90, Second 150

Hb decline, g/dL 1.2 0.2 3.1 0.6 1.2 First1.1; Second 0.8

Stone analysis No Recorded No Recorded No 
Recorded

No 
Recorded

No Recorded Struvite

Follow-up,
months

86 84 72 66 48 60

Outcome NSR, SRF NSR, SRF NSR, SRF NSR, SRF NSR, SRF, 
Recurrent UTI

NSR, SRF

7 8 9 10 11 12
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Types of calculi included 4 cases of upper 
ureteral calculi and 12 renal calculi, among whom 
4 had pelvic calculi, 5 had partial staghorn calculi 
or multiple calculi and 3 complete staghorn calcu-
li. The stone size (maximum diameter on the plain 
film) ranged from 0.7cm×1.1cm to 5.2cm×7.8cm.

All patients were preoperatively submit-
ted to complete history, clinical examination, 
routine laboratory blood investigation, coagu-
lation profile, urinalysis and culture, hepato-
-renal function, and complete evaluation of the 
respiratory and cardiovascular systems inclu-
ding chest radiography or CT scan, pulmonary 
function tests, arterial blood gas analysis and 
echocardiography. Preoperative diagnostic eva-
luation of the urinary tract consisted of kidneys, 
ureters, and bladder (KUB) x-ray or intravenous 
urography (IVU) combined with spiral CT wi-
thout enhancement and ultrasonography (US). 
The renal US was performed with simulation of 
the percutaneous puncture to confirm the feasi-
bility of establishing a percutaneous access.

Respiratory test showed mild restrictive 
ventilation dysfunction in 8 patients and severe 
restrictive ventilation dysfunction in 2 patients 
which were all preoperatively managed with inha-
lation of compound ipratropium bromide solution. 
Urine culture demonstrated the colonization of 
E.coli in three patients and Pseudomonas aerugi-
nosa in one patient and all were managed with 
sensitive antibiotics.

The surgical technique of the Chinese 
MPCNL has been described in previously publi-
shed articles (4-6). Following general anesthesia 
and intubation, with the patient in a lithotomy 
position, a 5F open tip ureteral catheter was pla-
ced in the ipsilateral ureter under cystoscopy. In 
9 cases, the patient was then positioned in prone 
position with adequate protection to avoid com-
pression of any spinal or bony protrusions. Two 
patient had to be repositioned in the lateral decu-
bitus position (Figures 1-3) and two patients were 
placed in the supine position because decreased 
blood oxygen saturation in the prone position or 

figures 1a and 1b - A plain abdominal film (KuB) and Ivu show a pelvic and lower calycial stone in left kidney with a good 
function in a posterior thoracolumbar spinal kyphoscoliosis complicated with chest deformity patient.

A
B
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their spinal deformity prevented them to be placed 
in the prone position. A US-guided fluoroscopic 
confirmed puncture was performed to the most ap-
propriate calyx based on preoperative imaging and 
patient positioning. After the puncture was confir-
med successful, a 0.035-inch guidewire was inser-
ted into the collecting system. The percutaneous 
tract was then dilated to 18F or 20F with fascial 
dilators (Cook Urological, Spencer, IN), and a same 
sized peel-away sheath was placed as the percuta-
neous access port. Subsequently, a 8/9.8F semirigid 
ureteroscope (Richard Wolf, Knittlingen, Germany) 
or a 8.5/12.5F nephroscope (Lixun Nephroscope, 
Richard Wolf, Knittlingen, Germany) was used for 
nephroscopy. The stone was fragmented by pneu-
matic lithotripsy or holmium:YAG laser. The larger 
fragments (0.3cm-0.5cm) were extracted with a 5F 
forceps (Richard Wolf, Knittlingen, Germany), and 
the fragments<0.3cm were mainly flushed out with 
an endoscopic pulsed perfusion pump. In cases with 
complex calculi, like staghorn calculi or stones lo-
cated in diffused multiple calices, where multiple 
tracts was thought to be necessary, the multiple 
tracts (being two tracts in most of the cases) were 
created in the same session based on the stone con-
figuration and collecting system anatomy.

figures 2a and 2b - The patient was placed in the lateral decubitus position for the spinal deformity prevented to be placed 
in the prone position (figure-2a). A successful us-guided puncture was performed. The dotted line corresponds to the tract 
of needle (figure-2b).

figure 3 - KuB after MpcnL: the stone was removed 
completely and a ureter stent and a nephrostomy tube were 
placed in the left kidney.

A B
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Finally, a 5F or 6F Double-J stent was in-
serted in the ureter, and a same caliber nephros-
tomy tube (18F-20F) was left in the collecting sys-
tem. If the patient presented with febrile urinary 
infection or purulent pelvic urine was aspirated 
during puncture, a nephrostomy tube was placed 
initially, and the MPCNL was performed after an-
tibiotic treatment and drainage for 1 week.

KUB radiography, nephrostography or CT 
scan were performed 24 to 48 hours after surgery 
to assess the stone free status. In cases with sig-
nificant residual stones, a second-staged MPCNL 
for stone size >2cm or flexible ureteroscopic li-
thotripsy for stone size <2cm was performed 5 to 
7 days later. The second stage MPCNL was perfor-
med through a new percutaneous access tract if 
required. If a second-stage surgery was unneces-
sary, the nephrostomy tube would be removed on 
postoperative day 3 to 5 when the drainage was 
clear, and the Double-J stent would be extracted 2 
to 3 weeks postoperatively. The operative time was 
calculated from puncture to placement of the ne-
phrostomy tube. The change in hemoglobin con-
centration was estimated by comparing preopera-
tive and 48 hours postoperative routine blood test.

REsuLTs

A total of 19MPCNLs were performed in 16 
kidneys of 13 patients affected by spinal deformi-
ty, with an average 1.2 procedures in each kidney. 
Three kidneys needed two sessions of MPCNL, and 2 
kidneys needed combined treatment with retrograde 
flexible ureterscopic lithotripsy. Multiple tracts were 
performed in 6 kidneys, with the average 1.38 tracts 
per kidney. In two patients a nephrostomy tube was 
placed for 1 week before the MPCNL as they had 
purulent pelvic urine. The average operative time 
of each MPCNL procedure was 67 (range 20-150) 
minutes. The mean hemoglobin drop was 1.0 (0.2-
3.1) mg/dL and no blood transfusions were required. 
Radiography was performed on the second postope-
rative day. Complete stone-free status was achieved 
in 14 kidneys. No complication was noted during 
or after surgery. Stone analysis was performed in 8 
patients and showed calcium oxalate in 3 patients, 
calcium oxalate with uric acid and calcium phos-
phate in two, and struvite in three.

The mean follow-up was 48 (3-86) months. 
A recurrent stone was detected in lower calyx in 
one patient but since it was asymptomatic no spe-
cific management was done. The serum creatini-
ne level was stable at 0.9-1.2mg/dL in all patients 
(normal 1.3mg/dL at our institutions). Recurrent 
UTI with the colonization of E. Coli was documen-
ted by urine culture in two patients and were ma-
naged with sensitive antibiotics.

DIscussIOn

The spinal column has four physiologi-
cal curves in the sagittal plane, whereas no cur-
ve should be observed on the coronal plane. The 
curve to either side refers to spine scoliosis and 
the severe scoliosis is generally defined as a Cobb 
angle above 90º (6). Severe scoliosis may be as-
sociated with distortion of the chest cavity, pelvis 
and compression of peritoneal organs, thus alte-
ring the anatomical location of internal organs. 
In case of severe deformity the altered conforma-
tion of the rib cage and restricted lung ventila-
tion often cause respiratory dysfunction. In this 
study group, 10 patients (77%) were found to have 
mild or severe restrictive ventilation dysfunction, 
so for these patients the preoperative pulmonary 
function tests and arterial blood gas analysis were 
performed.

The effect of altered anatomy to the urina-
ry system may lie in possibly urinary obstruction, 
further promoting formation of urinary calculi. 
Theoretically the risk of urinary stone disease is 
higher in these patients, with reported incidence 
rates of up to 20%. However, Vetter U et al. repor-
ted an incidence of 4.7-6.9% (6/127 and 4/58, res-
pectively) in children with osteogenesis imperfec-
ta, which did not appear to differ from that seen 
in the general population (7, 8).

As is the case with the general population, 
small renal calculi complicated by spinal deformi-
ty can be treated using the flexible ureteroscope, 
while larger stone-burden still required interven-
tion of PCNL or an open procedure (3). The chal-
lenge of PCNL in such patients, in the presence of 
aberrant anatomy, lies in the establishment of an 
appropriate percutaneous pathway and avoidance 
of adjacent organ injury. The establishment of PCN 



ibju | MPCNL for PatieNs with severe sPiNaL deforMity

965

pathway with fluoroscopic guidance alone in such 
patients is relatively risky or less feasible, requiring 
the assistance of ultrasound or laparoscopy. The ul-
trasound guidance allows the safe establishment of 
a PCN tract in a narrow safety margin of puncture 
due to the anatomic alteration or abnormal anato-
mic structure and avoidance of injuring the neigh-
boring organs. The experience of other authors has 
supported the superiority of US over fluoroscopy in 
guiding PCNL in special patients. Desai et al. succes-
sfully treated nine patients with ectopic renal calculi 
by using US assisted PCNL puncture (9).

In the case of less experience in ultraso-
nography-assisted percutaneous renal puncture or 
evident space-occupying organs present around the 
pre-established PCN pathway, laparoscopy-assisted 
PCNL can be used. The laparoscopic assistance allo-
ws the intentional avoidance or separation of sur-
rounding organs, further preventing the injuries of 
neighboring organs. In 1985, Eshghi et al. first des-
cribed the technique of laparoscopy assisted PCNL 
for ectopic pelvic kidneys (10). Since then, several 
authors have reported successful experiences with 
the technique (11, 12). Recently, using the laparosco-
pic method, Seref B et al. safely removed a 11.9mm 
stone from the pelvis of the right kidney in a pa-
tient with osteogenesis imperfecta (13). For cases in 
which there is absence of obvious space-occupying 
organs around the pre-establishment of PCN access, 
we prefer ultrasonography-assisted puncture. In our 
extensive experience with the Chinese MPCNL ho-
wever, we prefer US assisted puncture. Not only does 
this allow visualization of adjacent organs, thus mi-
nimizing inadvertent injuries, but it also allows ac-
curate puncture through a calyceal fornix, thereby 
reducing the intraoperative bleeding. Although the 
laparoscopy-assisted PCNL can be easily performed, 
it can’t ensure an accurate percutaneous calyceal 
pathway. In this group all 19 MPCNLs were perfor-
med with this procedure and the mean hemoglobin 
drop for each MPCNL procedure was only 1.6mg/dL 
and no surrounding organ injuries happened, sug-
gesting the safety of such procedure.

For the complete staghorn stones or com-
plex calculi which obviously had the possibility of 
requiring multiple tracts, we preferred to establish 
two or three tracts at the beginning of the surgery 
based on the configuration of stone and collecting 

system. In most of the cases the secondary tract 
was established meanwhile, but through the third 
puncture we always only put the guidewire in the 
collecting system without dilating initially. We only 
dilated the third puncture if the surgery was smoo-
th and endoscopic manipulation time was no more 
than 90 minutes. We preferred that establishment of 
multiple tracts at the ontset of the surgery because 
there is no extravasation or bleeding allowing easy 
and accurate ultrasound-guided puncture. Obviou-
sly, the potentially intraoperative leak or hemor-
rhage would increase the difficulty in puncturing 
under the ultrasound and decrease the accuracy in 
establishing a new percutaneous tract. Furthermore, 
the simultaneous use of multiple tracts can acce-
lerate the removal of stone fragment and shorten 
the operating time, in addition to reducing the risk 
of urosepsis by lowering the renal pelvic pressure 
(4, 14). Finally, it must be admitted that this pa-
per is limited to a retrospective study; the collection 
of data prospectively may evaluate this technique 
more objectively.

cOncLusIOns

Complex upper urinary tract calculus com-
plicated with spinal deformity represents a chal-
lenge to anesthesiologists and urologists. These 
patients always need PCNL intervention, the diffi-
culty of PCNL in such patients lies in establishing 
appropriate PCN pathway and preventing injuries 
of the adjacent organs. When there is no presen-
ce of obvious space-occupying organs around the 
pre-establishment of PCN access, ultrasonography-
-assisted puncture can allow safely and successfully 
establishment of PCN pathway in a narrow safety 
margin of puncture due to the anatomic alteration, 
but the operation should be performed in tertiary 
centers with significant expertise in managing com-
plex urolithiasis.
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Background: We analyzed the outcome and complications of rigid (R-URS) and flexible 
(F-URS) ureteroscopic lithotripsy for treatment of proximal ureteric stone (PUS).
Subjects and methods: Retrospective data of 135 patients (93 males and 42 females) 
submitted to R-URS and F-URS for treatment of PUS in the period between July 2013 
and January 2015 were investigated. (R-URS, group 1) was performed in 72 patients 
while 63 patients underwent (F-URS, group 2).We compared the 2 groups for success, 
stone characteristics, operative time, intraoperative and postoperative complications.
Results: The overall stone free rate (SFRs) was 49/72 (68%) in group 1 and 57/63 (91%) 
patients in group 2, (P=0.005). The operative time was shorter in group 1 in compari-
son to group 2 with statistically significant difference (P=0.005). There was not any 
statistically significant difference between 2 groups in complication rate (P=0.2).
Conclusıon: Both R-URS and F-URS could be a feasible option for treatment of PUS. 
R-URS is less successful for treatment of PUS and should be used cautiously and with 
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InTRODucTIOn

Based on the findings of European Associ-
ation of Urology (EAU) Nephrolithiasis Guidelines, 
shock wave lithotripsy (SWL) and ureteroscopy 
(URS; retrograde or antegrade) remain the pri-
mary treatment modalities for the management of 
symptomatic proximal ureteral stone (PUS) with 
comparable stone-free rates (SFRs) (1, 2). Cer-
tainly, SWL does offer potential advantages over 
ureteroscopy in the treatment of PUS <10mm; this 
is likely due to shorter convalescence and the lack 
of requirement for anesthesia during the proce-
dure (3). The advances in flexible ureteroscopy 
and intracorporeal lithotripsy especially holmium 
laser have revolutionized the treatment of PUS 
with higher success and lower complication rates 

(4). All treatment modalities were investigated 
for SFRs and complications after management of 
PUS, however to the best of our knowledge, there 
is only one published article comparing rigid URS 
(R-URS) and flexible URS (F-URS) for the treat-
ment of PUS (5). We analyzed the outcome and 
complications of rigid (R-URS) and flexible (F-
-URS) ureteroscopic lithotripsy for treatment of 
proximal ureteric stone (PUS).

MATERIALs AnD METhODs

The records of 135 patients (93 males and 
42 females) submitted to R-URS and F-URS for 
treatment of PUS in the period between July 2013 
and January 2015 were investigated retrospective-
ly. R-URS (group 1) was performed in 72 patients 

doi: 10.1590/S1677-5538.IBJU.2015.0644
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while 63 patients underwent F-URS (group 2). PUS 
was defined as the stone located between the su-
perior margin of the sacroiliac joint and the urete-
ropelvic junction. Eligible patients were ≥20 years 
of age, who were operated for solitary PUS using 
URS and had postoperative data regarding SFRs. 
The exclusion criteria included patients with mul-
tiple stones, previous ureteral or renal surgery on 
the same side and any associated ureteral patho-
logy. All patients were subjected to preoperative 
evaluation including detailed surgical history, ba-
sic laboratory and radiologic investigations inclu-
ding renal function tests, urine analysis and uri-
ne culture, plain X-ray of the kidneys, ureter and 
bladder (KUB) in addition to another radiographic 
study from among the following: ultrasound, ex-
cretory intravenous urogram (IVU), non-contrast 
computerized tomography (CT). Ureteroscopy was 
indicated or preferred by our patients due to failed 
SWL, obesity, and patient preference. Follow-up 
of the patients was done for a minimum of 3 mon-
ths. A KUB film was obtained in the immediate 
postoperative period and urinary ultrasound or CT 
3 months later. Perioperative complications were 
recorded according to the Clavien-Dindo classifi-
cation system (6).

procedures

URS was done under spinal or gene-
ral anesthesia; patients were given intravenous 
200mg ciprofloxacin one hour before induction. 
Patients were positioned in the dorsal or low li-
thotomy position, and preliminary cystoscopy was 
done using 22 or 17Fr cystoscope then a 0.038 
inch floppy-tipped guidewire was passed through 
the selected ureteric orifice, advanced under di-
rect vision, and monitored fluoroscopically. The 
ureteroscope advanced in the ureter alongside 
the guidewire. In all cases, we used a 6.5/8.5F (R-
-URS) (Richard Wolf, Knittlingen, Germany). Once 
the stone had been visualized, disintegration was 
done using 20W holmium: YAG laser (Lumenis, 
Santa Clara, CA, USA). A 200-μm laser fiber with 
an energy output of 0.8-1.5 joule at 8-12 hertz 
was used. Residual fragments >2mm were extrac-
ted using 1.6F zero-tipped nitinol stone basket 
(Cook Medical, Bloomington, IN, USA). At the 

end of the procedure, we evaluated carefully the 
ureteral lumen for any complications and then 
4.8F 26cm double j stent (DJS) was inserted based 
on surgeon’s decision and removed under local 
anesthesia. When the stone migrated to the kid-
ney, the procedure was completed using F-URS or 
DJS inserted for SWL according to stone size and 
exact site inside the collecting system while rigid 
ureteroscopy was accepted as unsuccessful. These 
patients were not included in group 2. In case of 
inability to advance the ureteroscope even after 
trial of ureteral dilation, a DJS was inserted into 
the ureter and second look was done at least after 
2 weeks, and the procedure was also accepted as 
unsuccessful.

F-URS was done using 7.5F flexible urete-
rorenoscope (Karl Storz, Tuttlingen, Germany). Af-
ter passing a 0.038 inch floppy-tipped guidewire 
through the cystoscope under fluoroscopy, a Flexi-
-Tip Dual Lumen Ureteral Access Catheter (Cook 
Medical, Bloomington, IN, USA) was used for in-
sertion of a second 0.038 inch guidewire. A urete-
ral access sheath (9/11F or 12/14F) was introduced 
over the guidewire. We inserted F-URS into the ure-
ter and disintegration was done using 200-micron 
holmium laser fiber at an energy level of 0.6–0.8J 
and at a rate of 10–25Hz. Residual fragments >2mm 
were extracted using 1.6F zero-tipped nitinol stone 
basket and a 4.8F 26cm DJS was left in place af-
ter careful evaluation of the ureteral lumen for any 
complications. Unsuccessful procedure was consi-
dered when we could not pass the access sheath 
even with trial of ureteral dilation.

statistical analysis

Results are presented as mean±standard 
deviation (SD). Statistical analysis was performed 
using the Statistical Package for Social Sciences 
version 20.0 software (SPSS Inc., Chicago, IL). 
Student’s t-test and chi-square test were used for 
statistical analysis. A value of P <0.05 was consi-
dered as statistically significant.

REsuLTs

On retrospective analysis of study data, 
there were 56 (77.8%) males, 16 (22.2%) females 
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in group 1, and 37 (58.7%) males, 26 (41.3%) fema-
les in group 2 (p=0.02). The mean patient age was 
(38.6±11.2) in group 1 and (39.4±11.8) in group 2 
with no statistical significance (P=0.7). Stone demo-
graphics (side, size and opacity) were not statistically 
significant between the two groups (P=0.4). The mean 
operative time was calculated from the time of cys-
toscope to the end of stent placement. It was shorter 
in group 1 in comparison to group 2 with statistically 
significant difference (P=0.005) (Table-1). The mean 
hospital stay (P=0.8) and use of DJS (P=0.143) were 
not statistically significant between the two groups.

Procedures were successfully completed 
in 49 (68%) patients in group 1 and 57 (91%) 
patients in group 2. This value was statistically 
significant (P=0.005).

Failure in group 1(n=23) was due to inabi-
lity to advance the ureteroscope to the level of sto-
ne due to stone impaction with associated ureteral 
edema (n=7), stone migration (n=9) 3 of them were 
completed using F-URS while DJ inserted in other 6 
patients for further SWL. In 2 patients, the procedu-
re was aborted due to mild ureteral perforation and 
DJ stent was inserted. Five patients were considered 
unsuccessful in early follow-up due to large residual 
stone fragments that needed secondary procedure.

In patients of group 2 (n=6) with unsuc-
cessful access to the stone, we could not pass the 

access sheath due to narrow ureteral lumen even 
after trial of dilation. In all cases 4.8/26 DJ stent 
was left for 15 days.

There were no major intraoperative compli-
cations (grade 4 or 5) according to Clavien-Dindo 
classification system (6) in either group. Ureteral 
perforation (grade 3B) was observed in 2 patients 
in group 1 and managed as mentioned. The ear-
ly postoperative complications were compared and 
there was not any statistically significant difference 
between two groups (P=0.2). Hematuria was obser-
ved in 15 (21%) patients in group 1 and 11 (17%) 
patients in group 2 while, renal colic and fever oc-
curred in 4 (5.5%) and 3(4.7%) patients in group 1 
and 2 respectively with only one patient in group 1 
had documented urinary tract infection.

Of the 49 patients in group 1 cleared of 
stones during follow-up, 39 (79.5%) patients were 
improved with evidence of radiological patency 
and reduction or disappearance of perioperative 
dilatation in comparison to 54 (94%) patients in 
group 2 and this value was statistically signifi-
cant (P=0.006) (Table-2).

DIscussIOn

Although SWL is the standard treatment 
for solitary PUS, still the urologists need to discuss 

Table 1 - Demographic and clinical characteristics of study groups.

Variable Group 1(R-URS)
N=72

Group 2(F-URS)
N=63

p value

Gender (M/F)** 56/16 37/26 0.2

Mean patient age (year)* 38.6±11.2 39.4±11.8 0.7

Mean ureteral stone diameter (mm)* 13.5±3.5 12.9±2.8 0.3

Laterality**

Right 39 (54.2%) 30 (47.6%) 0.4

Left 33 (45.8%) 33 (52.4%)

stone Opacity** 

Radioopaque 41 (56.9%) 31 (49.2%) 0.4

Radiolucent 31 (43.1%) 32 (50.8%)

Mean operative time (min)* 40.9±16.4 48.4±13.8 0.005

* Student t-test (P <0.05)
**Chi-square test (P <0.05)
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with the patients other treatment options. SWL 
has the advantages of less invasiveness with stone 
free rates that range from 80% to 88% (7). Howev-
er, increasing body mass index, contraindications 
in pregnancy and patients with bleeding disorders 
are limitations for SWL (8). Most of our patients 
preferred URS as the therapeutic modality may be 
due to stone free status with lower retreatment 
rate. The development of small-caliber, semirigid 
ureteroscopes and intracorporeal lithotripsy have 
revolutionized the treatment of PUS. In a study 
done by Atis and colleagues, successful outcome 
with R-URS was achieved in 25 out of 47 patients 
with renal pelvic stones using holmium:YAG laser 
(9). Some studies demonstrated wide range of suc-
cess of (R-URS) (10, 11). Tunc et al. (12) reported 
their experience in the management of ureteral 
stones with 60% success rate in the upper ureter 
for a mean stone size of 12.87mm. In our study, 
(R-URS) SFRs, mean stone size, and mean opera-
tive time were 68%, 13.5±3.5 and 40.9±16.4 re-
spectively, which was comparable to the literature. 
In a recent study from Korea, success rate was de-
creased with stone size ≥10mm (13). Other studies 
showed higher success rate. Sofer et al. (14) re-
ported 97% success rate for PUS, with mean stone 
size 11.3mm. This may be attributed to the experi-
ence of this group in treating proximal ureteral 
stones and technical armamentarium of the clin-
ics. In our series, the failure rate with R-URS was 
32% which was much higher than others, due to 
increased number of stone migration (n=9). In our 
opinion, if we had stone-cone® or N-Trap® basket 
in the clinics of our hospital, the success rate of 
R-URS group would be higher. The SFRs for the 

treatment of the patients having PUS was signifi-
cantly increased by using the F-URS. Furthermore, 
the use of an access sheath increases the ease of 
passing the ureteroscope, minimizing intrarenal 
pressures, facilitates clear vision for the surgeon 
and allowing removal of large stone fragments 
(15). With URS lithotripsy using holmium: YAG la-
ser, the SFRs of upper ureteral stones are around 
87%-97% (16, 17). In our study we reported similar 
results as F-URS was performed in 63 patients with 
SFRs achieved in 57 (91%). The overall success rate 
of F-URS group was statistically higher than R-URS 
group and in our opinion, except in 6 patients with 
narrow ureteral lumen, these were because we did 
not face with any difficulties in application of the 
access sheaths over guide wires, so that obviate the 
factors interfering to reach the stone like tortuous 
ureter and edema at the site of the stone.

In our study, intraoperative complications 
occurred in group 1 were statistically higher than 
group 2, (25% versus 9.5% respectively) (P=0.3). 
Most of complications were related to failure of 
access in 7 and 6 patients in group 1 and 2 respec-
tively. Stone migration occurred only in group 1 
(12.5%) and this may be explained by increased 
irrigation to improve visibility during fragmen-
tation using R-URS which usually is not needed 
in group 2 due to use of access sheath. Manohar 
et al. (18) reported 24% stone migration, while El 
Ganainy et al. (19) reported 9%. In two (2.7%) pa-
tients of group 1, we had mild ureteral perforation 
and DJ stent was inserted for 6 weeks. They un-
derwent intravenous pyelography two weeks after 
removal of ureteral stent with no evidence of ure-
teral stricture or extravasation. In one series, ure-

Table 2 - success rate, operative and postoperative data of study groups.

Variable Group 1(R-URS)
N=72

Group 2 (F-URS)
N=63

p value

Success rate** 49 (68%) 57 (91%) 0.02*

Intra-operative complications** 25% 9.5% 0.3

Postoperative complications** 19 (26.38%) 14 (22.2%) 0.2

Follow-up success** 79.5% 94% 0.006

Hospital stays (hours)* 18.3±8.3 18.6±7.8 0.8

*Student t-test (P <0.05)
**Chi-square test (P <0.05)
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teral perforation was reported in 11 (3.2%) cases 
(13). While, in another study of Karadag et al. (5) 
a 2cm ureteral perforation occured with F-URS in 
one (1.6%) patient and managed with DJ stent for 
6 weeks. No statistically significant difference was 
found between the groups regarding postoperati-
ve complications. Hematuria was observed in 15 
(21%) patients in group 1 and 11 (17.4%) patients 
in group 2 while renal colic and fever occurred 
in 4 (5.5%) and 3 (4.7%) patients in group 1 and 
2 respectively. Third month radiologic investiga-
tions revealed 39 (79.5%) patients were improved 
with evidence of radiological patency and reduc-
tion or disappearance of perioperative dilatation 
in comparison to 54 (94%) patients in group 2 and 
this value was statistically significant (P=0.006) 
and this showed us the superiority of F-URS in 
terms of success.

There are some limitations of our series. 
It was retrospective conducted at a single center, 
presence of more than one urologist with different 
experience and surgical skills. Randomized pro-
spective larger series with long period follow-up 
are necessary to confirm the effectiveness of rigid 
versus flexible ureteroscopic lithotripsy for PUS.

cOncLusIOns

Both R-URS and F-URS could be a feasible 
option for treatment of PUS. R-URS is less succes-
sful for treatment of PUS and should be used cau-
tiously and with availability of F-URS. The higher 
success and lower complications rate of F-URS 
make it the first line favorable option for treat-
ment of PUS.

ABBREvIATIOns

PUS = Proximal ureteral stone
MET = Medical expulsive therapy
ESWL = Extracorporeal shock wave lithotripsy
URS = Ureteroscopy
PCNL = Percutaneous nephrolithotomy
LAP = Laparoscopy
AUA = American Urological Association
EUA = European Association of Urology
R-URS = Rigid URS
F-URS = Flexible URS

SFRs = Stone free rates
BMI = Body mass index
DJS = Double J stent
CT = Computed tomography
US = Ultrasonography
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Introduction: The aim of this work is to study the density of the renal papillae in stone-
forming patients and to determine its usefulness.
Materials and Methods: This study included a total of 79 patients diagnosed with renal 
stones and on whom a computed tomography without contrast was performed from 
June 2014 to May 2015. The patients were divided into two groups: Group 1 (single ep-
isode) included 43 patients, and Group 2 (recurrent episodes) included 36 patients. The 
density of six renal papillae (3 per kidney) was measured, and the means obtained were 
compared between Groups 1 and 2. Statistical analysis was performed using SPSS 20.0.
Results: The mean papillary density in Group 1 was 32.26 (SD 4.07) HU compared to 
42.36 (SD 8.03) HU in Group 2 (P=00001). A ROC curve was constructed, obtaining an 
optimal cut-off point of 36.8HU [area under the curve, 0.881 (95% CI; 0.804-0.958); 
P=0001], with a sensitivity of 80% and a specificity of 90%. The relative risk was 
estimated at 40.3 (95% CI; 10.8-151.1), meaning that a patient with a mean papillary 
density greater than 36.8HU would have a 40 times greater risk of having recurrent 
renal stones. The positive predictive value (PPV) was 81% and the negative predictive 
value (NPV) was 90%.
Conclusion: The measurement of renal papillary density could be useful in predicting 
recurrent stone-formers. These results need to be confirmed in future studies with a 
greater number of patients and a longer follow-up.
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InTRODucTIOn

Computed axial tomography (CAT) is the 
reference imaging standard in the diagnosis of 
urinary stones (1-3), since any type of stone, re-
gardless of its size or location can be visualised. 
Furthermore, the improvements in imaging measu-
rements can optimise the diagnosis even more (4). 
For the last few years, attempts have been made 
to correlate the measurement of stone density in 

Hounsfield units [HU] (5) with stone composition. 
Although this has been difficult due to the wide va-
riability in chemical composition and stone size (6), 
the use of HU can distinguish between a uric acid 
and a calcium stone (7, 8), and even between diffe-
rent sub-types of calcium stones (9). Recently, in an 
attempt to find new applications for the measure-
ment of HU in patients with renal stones, Ciudin et 
al. (10) validated the theory of the Randall plaque 
due to the increased density of the renal papillae 
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in renal stone-forming patients. Thus, it seems that 
the increase in density in renal papillae in stone-
-forming patients could be a warning sign of the 
subsequent development of a stone, or at least an 
indicator of lithogenic activity.

The aim of this work is to study the density 
of renal papillae in HU in stone-forming patients 
using conventional computed tomography.

MATERIALs AnD METhODs

A total of 79 patients were included in this 
study from June 2014 to May 2015, and were divi-
ded into two groups:

Group-1: 43 patients with a single stone 
episode

Group-2: 36 patients with recurrent stones
All patients included in the study had at 

least one CAT without contrast performed in the 
previously mentioned period. The CAT without 
contrast was performed using General Electric CAT 
equipment, with a tube voltage of 110kV. Slices of 
5mm were made for the evaluation of the renal 
papillae, as 1mm slices were not available in all 
patients. The measurements of the renal papillae 
were made taking an area of 10mm2 (Figure-1). The 
images were magnified 5 times to improve locating 
them and their measurement point in the renal pa-

pillae. Three papillae were measured in each renal 
unit corresponding to the major renal calyces, as 
such that the densities of 6 renal papillae per pa-
tient were measured, and their means calculated.

The mean density of the renal papillae was 
compared between the patients of Group 1 (single 
stone episode) and Group 2 (recurrent episode). A 
ROC curve was constructed, as well as the estima-
tion of the risk according to the mean papillary 
density measured in HU, in order to distinguish 
between patients with a single stone episode and 
those with recurrent stones. The statistical analysis 
was performed using the SPSS 20.0 program, con-
sidering P≤05 as statistically significant.

REsuLTs

The mean age of the patients of Group 1 was 
50.3 (13.1) years and 52.6 (14.2) years in Group 2 
(P=4). Group 1 consisted of 58.1% males and 41.9% 
females, and Group 2 with 66.7% males and 33.3% 
females, with no statistically significant differences 
between groups (P=4).

The mean density of the renal papillae in 
Group 1 was 32.26 (4.07) HU and 42.36 (8.03) HU 
in Group 2 (P=0001). A ROC curve was construc-
ted in order to establish an optimum cut-off point 
in the papillary density (Figure-2), with a value of 

figure 1 - cT with measurement of renal papilla with an area of 10mm2, obtaining the mean of this area in hounsfield units.
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36.81HU being obtained, with a sensitivity of 80% 
and a specificity of 90%, establishing an odds ratio 
(OR) of 40.3 (95% CI; 10.8-151.1, P=00001). This 
means that a patient with a papillary density grea-
ter than 36.81HU would have a 40 times higher risk 
of having recurrent renal stones. The PPV was 81% 
and the NPV was 90%.

DIscussIOn

HU have not only been used to correlate 
with stone chemical composition (7-9), but have 
also been used to try to predict the success of their 
instrumental treatment (11), mainly with extracor-
poreal shock-wave lithotripsy [ESWL] (12). It may be 
considered that a calculus less than 815HU will have 
a better result with ESWL (13), although it appears 
that stone size is a better predictor of the result (12). 
Another use of the density measurement in HU is 
its application in stone-forming patients, with the 
aim of predicting recurrence or lithogenic activity. 
Ciudin et al. (10) observed that patients with sto-
nes had a higher renal papillae density, which they 
considered the Randall plaque theory proved with 

imaging measurements. Stone-forming patients had 
a mean papillary density of 43.9HU compared to 
33.9HU in a control group. In our study, the patients 
with recurrent stones had a mean papillary densi-
ty of 42.3HU, compared to 32.2HU in patients with 
a single episode. It is worth mentioning that mean 
density of patients with recurrent stones is similar to 
that of the study by Ciudin et al. (10), while the pa-
tients with a single episode have a much lower den-
sity, similar to patients with no stones in the study 
by Ciudin et al. (10). It may be, from a radiological 
point of view, that patients with an initial and single 
episode do not have these renal papillary changes 
in other future studies. In other studies, Ciudin et 
al. (14, 15) considered that the cut-off point from 
which there may be more risk of developing stones 
was 43HU. However, in our study, the cut-off point 
of 36.8HU was lower than that cut-off point, esta-
blishing a higher risk and acceptable PPV and NPV. 
Renal papillae density is being investigate since ye-
ars and recently a new technique has been described 
to study better the Randall’s plaque theory using 
micro-computed tomography imaging that allows 
visualization of lumens of tubule to observe the 

figure 2 - ROc curve to establish the cut-off point of hounsfield units to determine the possibility of stone recurrence.
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exact site of stone adhesion. This procedure will 
allow to study better the different mechanism of 
crystallization and stone formation in patients with 
nephrolithiasis (16, 17).

Despite the limitations of our study, due 
to the limited number of patients and using con-
ventional CAT with an area of measure of 10mm2 
and with slice of 5mm, it presents evidence that 
patients with recurrent renal stones have an in-
creased papillary density, which could be useful 
in the diagnosis and follow-up of these patients, 
although these findings need to be corroborated in 
future studies.

cOncLusIOns

As a conclusion, the measurement of renal 
papillary density could be useful in patients with 
stone, since patients with recurrent calcium stones 
have greater papillae density than patients with a 
single stone episode.

cOnfLIcT Of InTEREsT

None declared.

REfEREncEs

1. Preminger GM, Tiselius HG, Assimos DG, Alken P, Buck 
C, Gallucci M, et al. 2007 guideline for the management of 
ureteral calculi. J Urol. 2007;178:2418-34.

2. Kennish SJ, Wah TM, Irving HC. Unenhanced CT for the 
evaluation of acute ureteric colic: the essential pictorial guide. 
Postgrad Med J. 2010;86:428-36.

3. Türkbey B, Akpinar E, Ozer C, Türkbey EB, Eken V, 
Karçaaltincaba M, et al. Multidetector CT technique and 
imaging findings of urinary stone disease: na expanded 
review. Diagn Interv Radiol. 2010;16:134-44.

4. Kaza RK, Platt JF, Cohan RH, Caoili EM, Al-Hawary MM, 
Wasnik A. Dual-energy CT with single- and dual-source 
scanners: current applications in evaluating the genitourinary 
tract. Radiographics. 2012;32:353-69.

5. Kuwahara M, Kageyama S, Kurosu S, Orikasa S. Computed 
tomography and composition of renal calculi. Urol Res. 
1984;12:111-3.

6. Stewart G, Johnson L, Ganesh H, Davenport D, Smelser W, 
Crispen P, et al. Stone size limits the use of Hounsfield units 
for prediction of calcium oxalate stone composition. Urology. 
2015;85:292-5.

7. Motley G, Dalrymple N, Keesling C, Fischer J, Harmon W. 
Hounsfield unit density in the determination of urinary stone 
composition. Urology. 2001;58:170-3.

8. Nakada SY, Hoff DG, Attai S, Heisey D, Blankenbaker D, Pozniak 
M. Determination of stone composition by noncontrast 
spiral computed tomography in the clinical setting. Urology. 
2000;55:816-9.

9. Patel SR, Haleblian G, Zabbo A, Pareek G. Hounsfield units 
on computed tomography predict calcium stone subtype 
composition. Urol Int. 2009;83:175-80.

10. Ciudin A, Luque Galvez MP, Salvador Izquierdo R, Diaconu MG, 
de Castro AF, Constantin V, et al. Validation of Randall’s plaque 
theory using unenhanced abdominal computed tomography. 
Urology. 2013;81:246-9.

11. Gücük A, Uyetürk U. Usefulness of hounsfield unit and density 
in the assessment and treatment of urinary stones. World J 
Nephrol. 2014;3:282-6.

12. Cakiroglu B, Eyyupoglu SE, Tas T, Balci MC, Hazar I, Aksoy SH, 
et al. Are Hounsfield densities of ureteral stones a predictive 
factor for effectiveness of extracorporeal shock wave 
lithotripsy? Int J Clin Exp Med. 2014;7:1276-83.

13. Nakasato T, Morita J, Ogawa Y. Evaluation of Hounsfield 
Units as a predictive factor for the outcome of extracorporeal 
shock wave lithotripsy and stone composition. Urolithiasis. 
2015;43:69-75.

14. Ciudin A, Luque MP, Salvador R, Diaconu MG, Franco A, 
Constantin V, et al. Abdominal computed tomography--a 
new tool for predicting recurrent stone disease. J Endourol. 
2013;27:965-9.

15. Ciudin A, Luque MP, Salvador R, Diaconu MG, Franco A, 
Collado-Belvis A, et al. The evolution of CT diagnosed papillae 
tip microcalcifications: can we predict the development of 
stones? J Endourol. 2014;28:1016-21.

16. Miller NL, Williams JC Jr, Evan AP, Bledsoe SB, Coe FL, 
Worcester EM, et al. In idiopathic calcium oxalate stone-
formers, unattached stones show evidence of having 
originated as attached stones on Randall’s plaque. BJU Int. 
2010;105:242-5.

17. Williams JC Jr, Lingeman JE, Coe FL, Worcester EM, Evan 
AP. Micro-CT imaging of Randall’s plaques. Urolithiasis. 
2015;43:13-7.

______________________

Correspondence address:
Miguel Angel Arrabal-Polo, MD

Dr. Virgili, 9, bajo C,
Huércal Overa (Almería), 04600, España

E-mail: arrabalp@ono.com



ORIGINAL ARTICLE

977

The challenge of cystine and struvite stone formers: clinical, 
metabolic and surgical assessment
_______________________________________________
Kleiton G. R. Yamaçake 1, Giovanni S. Marchini 1, Sabrina Reis 1, Alexandre Danilovic 1, Fábio C. Vicentini 1, 
Fábio C. M. Torricelli 1, Miguel Srougi 1, Eduardo Mazzucchi 1

1Seção de Endourologia, Divisão de Urologia do Hospital das Clínicas da Universidade de São Paulo 
Faculdade de Medicina de São Paulo, Brasil

ABsTRAcT         ARTIcLE InfO______________________________________________________________     ______________________

Purpose: To compare the clinical, metabolic, and calculi characteristics of cystine and 
struvite stone patients after percutaneous nephrolithotripsy (PCNL).
Material and Methods: Between January/2006-July/2013, 11 cystine stone patients 
were treated in our clinic. Of those, 3 were excluded due to incomplete follow-up. Eight 
cystine stone patients (2 with bilateral disease; 10 renal units-RU) were considered for 
further analysis. A cohort of 8 struvite stone formers (10RU) was matched having the 
same age, gender, body mass index (BMI) and Guys stone score. Analyzed parameters 
comprised demographic data, serum/urinary metabolic evaluation and surgical outcomes.
Results: Both groups had 6 female patients. Groups were similar in regards to age, 
gender, BMI, stone burden, and serum creatinine (p=NS). All patients had PCNL as the 
first surgical treatment modality. Stone free rate (SFR) after the first PCNL tended to be 
lower (0%) in the cystine compared to the struvite group (40%)(p=0.08). Final SFR after 
secondary procedures increased to 70% in cystine and 80% in struvite patients (p=1.0); 
mean number of procedures to achieve stone free status was higher in the first group 
(3.57 vs. 2.0;p=0.028). Hypocitraturia was found in all patients, but struvite cases 
presented with lower mean urinary citrate levels (p=0.016). Other common abnormali-
ties were elevated urinary pH (cystine 75% and struvite 62.5%;p=1.0) and low urinary 
volume (62.5%,37.5%;p=0.63).
Conclusion: Multiple interventions and suboptimal stone free rates are trait of the 
significant stone burden of struvite and cystine patients. Underlying metabolic abnor-
malities characterized by increased urinary pH, hypocitraturia and low urinary volume 
are often encountered in both populations.
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InTRODucTIOn

Cystinuria is the cause of 1–2% of all sto-
nes in adults and 6-8% of stones in the pediatric 
population (1). The prevalence has been estimated 
1 in 1.000 to 1 in 17.000 in Europe and the United 
States, respectively (2). More than half of cysti-
nuric patients eventually develop stone disease, 

regardless of their age, and three quarters of those 
present with bilateral disease (3). Definitive diag-
nosis is made by a 24-hour urine collection posi-
tive for cystine or stone analysis (4). The lifetime 
recurrence rate of cystine stone formers is extre-
mely high. As a result, these individuals generally 
require multiple procedures for achieving a stone 
free status, with increased long-term risk for loss 
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of renal function (4). In addition, some cystine 
stone patients have been shown to be present with 
chronic urinary tract infection, renal impairment 
and ultimately end-stage renal disease.

With a similar recurrent disease, struvite 
stone formers correspond to another challenging 
population with complex calculi and increased 
retreatment rates. To both these cohorts, percuta-
neous nephrolithotripsy (PCNL) is considered the 
treatment of choice if flexible ureteroscopic laser 
lithotripsy (URS) fails or significant stone burden 
imposes the primary procedure. In cystine stone 
patients, calculi hardness and multiplicity on se-
veral kidney sites commonly impose a challenging 
scenario, making any treatment approach difficult 
(5). The significant stone burden and associated 
infection are the main obstacles for accomplishing 
complete success when managing struvite stone 
formers. Besides, metabolic risk factors can occur 
in both cohorts and if not correctly addressed mi-
ght lead to stone reformation and recurrence in a 
short period of time (6).

The personal impression that cystine sto-
ne formers are more difficult to manage surgi-
cally and metabolically than struvite cases is 
subjective. Therefore, we aimed to describe and 
compare the severity of cystine and struvite sto-
ne patients treated in a tertiary center in terms 
of clinical, metabolic, and stone surgical mana-
gement characteristics.

MATERIAL AnD METhODs

Matched Population
A retrospective search on our prospec-

tively collected database was performed searching 
for patients with cystine stones treated at our ter-
tiary center between January/2006 and July/2013. 
Eleven cystine stone patients were treated in our 
stone clinic and three were excluded due to in-
complete follow-up. Eight cystine stone patients 
(two with bilateral disease; 10 renal units - RU) 
were considered for further analysis. For a mat-
ter of comparison, a matched cohort of infection 
stone formers was attained from the same data-
base. We strictly chose patients with similar stone 
burden and clinical factors that might influence 
metabolic parameters in order to contrast the se-

rum/urinary panel and surgical characteristic. A 
cohort of eight struvite stone formers (10RU) was 
matched having the same age, gender, body mass 
index (BMI) and Guys stone score. Stone volume 
was also calculated from measurements of non-
contrast computed tomography (NCCT) by using 
the two largest axial diameters and the largest 
reconstructed coronal diameter. We used a pre-
viously validated formula to calculate the stone 
volume: V=length(cm)xwidth(cm)xdepth(cm)
xπx0.167 (7). Analyzed parameters comprised de-
mographic data, serum/urinary metabolic evalua-
tion and surgical outcomes after PCNL.

Surgical Evaluation
PCNL indications were renal stones >2cm, 

complex renal calculi, or smaller stones after fai-
led shockwave lithotripsy (SWL). All procedures 
were performed under the supervision of an expe-
rienced surgeon. Patients underwent PCNL in the 
prone or supine position under general anesthesia 
according to the surgeon’s preference.

All patients underwent a non-contrast 
computed tomography (NCCT) before surgery 
and in the first or second postoperative (PO) day. 
Preoperatively, all patients received a prophylac-
tic third-generation cephalosporin at anesthesia 
induction or therapeutic antibiotics according to 
urine culture initiated 7 days before surgery. Pa-
tients with struvite stones had antibiotics started 
at least 24 hours before surgery even with negati-
ve urine culture results.

Success was defined as no clinically sig-
nificant residual fragments (≤3mm) on PO NCCT. 
Stones were classified according to the Guy sto-
ne score (8, 9) and complications according to the 
Clavien modified grading system (10, 11).

Stone Risk Assessment
The pre-operative metabolic evaluation in-

cluded blood chemistry studies and two random 
24-hour urine collections. Blood samples were 
taken from fasting patients in the morning and 
included the determination of serum calcium, so-
dium, potassium, uric acid, magnesium and crea-
tinine (SCr) levels. Urinary volume, pH, calcium, 
uric acid, sodium, magnesium and citrate were 
assessed with 24-hour urine collection. Metabolic 
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diagnoses were classified according to the institu-
tion laboratory parameters as follows: low volu-
me (<2l/24h); increased pH (>6.5), hypercalciuria 
(>240mg/24h), hyperuricosuria (>750mg/24h in 
men; >650mg/24h in women), hypomagnesiuria 
(<60mg/24h), hypernatriuria (>200mEq/24h), and 
hypocitraturia (<290mg/24h). The metabolic eva-
luation was performed out of the period of active 
urinary infection in all patients.

statistical analysis

Statistical analysis was performed with 
SPSS version 20.0 (SPSS Inc., Chicago, IL). Re-

sults were expressed in proportion, mean, stan-
dard deviation and range. Groups were compared 
with Student T Test for numerical variables and 
Chi-Square or Fisher Exact Test for categorical va-
riables. Significance was set at two-tailed p<0.05.

REsuLTs

Demographic Data
Both groups were consisted of six female 

and two male patients. Groups were similar in 
regards to age, gender, BMI, Guys stone sco-
re, stone volume, initial and final serum crea-
tinine and stone laterality (p=NS; Table-1). All 

Table 1 - Demographic, clinical and surgical characteristics of cystine and struvite stone groups.

 Cystine Group
(n=8; 10 RU)

Struvite Group
(n=8; 10 RU)

Mean ± SD  (range) / n (%) Mean ± SD (range) / n (%) p

Age (years) 24.75 ± 14.01 (9-52) 24.62 ± 13.08 (10-50) 0.98

Male / Female 2 (25%) / 6 (75%) 2 (25%) / 6 (75%) 1.0

BMI (kg/m2) 24.03 ± 3.81 (17.9 - 29) 24.00 ± 3.78 (16-28) 0.98

Initial Cr (mg/dL) 1.05 ± 0.65 (0.4-2.47) 0.98 ± 0.53 (0.57-1.81) 0.90

Final Cr (mg/dL) 1.32 ± 0.58 (0.77-2.5) 1.02 ± 0.51 (0.51-1.99) 0.32

Stone Volume (mm3)
6141.58 ± 5728.51
(755.49 - 21803.32)

7684.96 ± 6260.20
(572.33 – 16250.43)

0.59

Guys Stone Score 1.0

1 0 (0%) 0 (0%)

2 3 (30%) 3 (30%)

3 6 (60%) 6 (60%)

4 1 (10%) 1 (10%)

Side 0.57

Right 5 (62.5%) 6 (75%)

Left 1 (12.5%) 0 (0%)

Bilateral 2 (25%) 2 (25%)

Stone free after 1st PCNL (RU) 0 (0%) 4 (40%) 0.08

Final stone free rate (RU) 7 (70%) 8 (80%) 1.0

N procedures for stone free (RU) 3.57 ± 1.04 (3-6) 2.0 ± 1.22 (1-4) 0.028

N procedures (RU) 3.0 (1-6) of 10 RU 2.2  (1-4) of 10 RU 0.19

Complications (Clavien) 0 (0%) 2 (Grade II, IIIb) (20%) 0.47

Stone composition: Pure / Mixed 2 (25%) / 6 (75%) 0 (0%) / 8 (100%) 0.46

Follow-up (months) 56.25 ± 24.90 (18-84) 39.0 ± 23.04 (12-84) 0.20
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of cystine and calcium oxalate in four patients, 
and combination of cystine, uric acid and calcium 
oxalate in two patients.

In the struvite cohort, initial and final SFR 
were 40% and 80%, respectively (Figure-1). One 
initial failure was treated with re-PCNL (three ti-
mes), four with SWL and one with ureterorenos-
copy (URS). Four of them became stone free (three 
after SWL and one after re-PCNL). The mean 
number of procedures to achieve a SFR status was 
2.0. No patient underwent bilateral PCNL simulta-
neously. All patients had mixed stone composition 
with ammonium magnesium phosphate and cal-
cium oxalate or phosphate (Table-1).

Stone free rate (SFR) after the first PCNL 
tended to be lower (0/10RU) in the cystine compa-
red to the struvite group (4/10RU) (p=0.08). Althou-
gh the final SFR checked by NCCT after secondary 
procedures was similar between groups (7/10RU vs. 
8/10RU; p=1.0), the mean number of procedures to 
achieve stone free status was significantly higher 
in the cystine cohort (p=0.028). Perioperative com-
plications occurred only in struvite patients: one 
patient required blood transfusion after the PCNL 

figure 1 - surgical Outcomes - struvite and cystine cohorts.

patients underwent PCNL as the first surgical 
treatment modality.

Treatment Outcomes
Multiple procedures were a common fin-

ding in both groups: 7 out of 8 cystine patients 
had previous treatment (PCNL, SWL or open sur-
gery), while 5 out of 8 struvite patients also had 
previous interventions. Overall, the number of 
procedures per RU was similar between groups: 
3.0 (1-6) in the cystine versus 2.2 (1-4) in the stru-
vite cohort (p=0.19).

In the cystine group, no patient was rende-
red stone free with a single procedure (Figure-1). 
Two failures were treated with re-PCNL (two and 
three times), two with SWL (two and three times), 
four with URS (one patient twice), one with SWL 
plus URS and one with URS plus re-PCNL. Six of 
them became stone free (two after re-PCNL, one 
after SWL, one after URS, one after SWL and URS, 
one after URS and re-PCNL). Final stone free rate 
(SFR) was 70% and the mean number of proce-
dures to achieve it was 3.6. Renal calculi consis-
ted of pure cystine in two patients, a combination 
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(Clavien 2) and another patient had hemothorax 
requiring thoracoscopy (Clavien 3b). Both were tre-
ated uneventfully. One cystine patient developed a 
ureteral stricture 10 months after PCNL and requi-
red nephrectomy due to complete loss of ipsilateral 
renal function associated with pain.

Metabolic Evaluation
Metabolic evaluation was carried out befo-

re the first surgical treatment at our Institution in 
all patients. During metabolic work-up, six out of 
eight patients in the cystine group were receiving 
captopril (angiotensin-converting enzyme inhibi-
tor) and two out of eight were being treated with 
Thiola® (Tiopronin). In the struvite group, all pa-
tients were being managed with prophylactic anti-
biotics during metabolic evaluation and none was 
receiving thiazides.

Serum analysis revealed increased creati-
nine levels in one (12.5%) patient in the cystine 
group and two (25%) patients in the struvite group 
(p=1.0). Hyperuricemia was also found in four 

(50%) cystine and one (12.5%) struvite patient 
(p=0.28). Absolute values were similar between 
groups and are presented on Table-2.

On urinary metabolic evaluation, most 
patients of both groups showed significant litho-
genic urinary abnormalities (Figure-2). Hypocitra-
turia occurred in 75% of patients in the struvite 
cohort and 62.5% in the cystine group, with lower 
mean urinary citrate levels in the struvite cohort 
(p=0.016; Table-2). Increased pH and low urinary 
volume were found in 62.5% and 37.5% in the 
struvite cohort and in 75% and 62.5% of patients 
in the cystine group (p non-significant). Low mag-
nesium was found in 25% and 37.5% of struvite 
and cystine patients. In the struvite group, hyper-
calciuria and hyperuricosuria were seen in 25% 
and 12.5% of patients, respectively.

DIscussIOn

More than half of cystinuric patients will 
develop cystine stones during their lifetime, with 

Table 2 - serum and urinary metabolic risk evaluation of cystine and struvite stone patients.

 
Cystine Group
(n=8; 10 RU)

Struvite Group
(n=8; 10 RU)

Serum Metabolic Panel Mean ± SD  (range) Mean ± SD  (range) p

Creatinine (mg/dL) 1.05 ± 0.65 (0.4-2.47) 0.98 ± 0.53 (0.57-1.81) 0.601

Calcium (mg/dL) 9.57 ± 0.46 (8.8-10.2) 9.58 ± 0.50 (8.7-10.4) 0.959

Uric acid (mg/dL) 5.88 ± 1.37 (3.9-7.7) 5.012 ± 1.24 (2.8-7.3) 0.204

Magnesium (mg/dL) 1.85 ± 0.135 (1.79-2.1) 1.89 ± 0.137 (1.7-2.07) 0.556

Sodium (mg/dL) 139.63 ± 3.02 (135-143) 141.88 ± 3.137 (138-147) 0.166

24-hour Urinary Panel Mean ± SD (range) Mean ± SD (range) p

pH 6.56 ± 0.52 (5.5-7) 6.31 ± 0.60 (5-7) 0.425

Volume (mL/24h) 2176.25 ± 869.07 (1500-3690) 2008.75 ± 454.54 (1100-2500) 0.637

Calcium (mg/24h) 60.43 ± 31.06 (30.8-120) 151.48 ± 92.86 (19.8-271.7) 0.130

Uric acid (g/24h) 0.39 ± 0.16 (0.18-0.62) 0.40 ± 0.16 (0.16-0.74) 0.857

Magnesium (mg/24h) 72.76 ± 35.66 (29.12-132.51) 69.74 ± 33.87 (18.54-123.99) 0.870

Sodium (meq/24h) 155 ± 48.74 (54-198) 162.75 ± 18.18 (139-194) 0.680

Citrate (mg/24h) 295.81 ± 106.61 (176-471) 139.89 ± 119 (26.6-314.6) 0.016



ibju | The challenge of cysTine and sTruviTe sTone formers

982

a high incidence of bilateral stone formation (12, 
13). In our series, most cystine and struvite pa-
tients had right-sided stones. However, bilateral 
disease was seen in 25% of cases in both groups. 
Most cystine patients were young and not obese, 
which is in accordance to the literature (12). The 
management of cystine stone disease is an im-
portant clinical issue because of its recurrent na-
ture. Particularly, genetic factors play more im-
portant role in the recurrence and regrowth rates 
for cystine stone disease, although the etiology 
of urolithiasis is influenced by socio-economic, 
geographical and genetic factors (12).

To our knowledge, there is no report 
comparing the metabolic profile and surgical 
outcomes in cystine and struvite stone patients. 
We used the Guys stone score to match the se-
verity of stone burden from the cystine group 
with a struvite cohort. In the present study, the 
stone free rate was found to be 0% for cysti-
ne and 40% for struvite patients after the first 
PCNL. However, this rate increased to 70% and 
80%, respectively, with additional procedures. 

A recent study evaluated ten cystine patients 
with mean stone diameter of 11.2mm (5-30mm) 
submitted to ureterorenoscopy (14). Complete 
stone clearance was achieved in 15 out of 21 
procedures (71%). In five cases (24%), significant 
residual fragments were found and in the one 
case (5%) the procedure was ineffective. After 
secondary procedures, complete stone clearance 
was achieved in five more cases, with final stone 
free rate of 95%. These results are superior to 
ours, probably due to the severity of our patients 
who underwent PCNL. In selected cases, espe-
cially if early diagnosis is possible, minimally 
invasive procedures allow excellent outcomes, 
improving patient quality of life while reducing 
morbidity. In another study evaluating 65RU in 
51 children with large cystine stones (mean bur-
den of 3.3cm2) treated with PCNL, the stone free 
rate was 63.1% (41/65RUs) (15). After additional 
endoscopic procedures the final stone-free rate 
was increased to 73.8%. Importantly, the recur-
rence rate for children who once became stone 
free was as high as 31.2%, while re-growth rate 

figure 2 - urinary stone Risk - struvite and cystine patients
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for children with residual fragments was 29.4%.
In a similar perspective, Shen et al. per-

formed a comparison of renal function and me-
tabolic risk factors in 30 cystine stone and 30 
calcium oxalate stone formers (16). The authors 
revealed a mean number of procedures per cys-
tine stone former of 4.7±5.7/patient, which was 
higher than that of calcium oxalate stone for-
mers (2.0±1.4/patient). Calcium oxalate stones 
are usually not as complex as struvite stones, 
with lower recurrence rates. We showed that 
cystine patients might require even more proce-
dures than the severe cases of infection calculi 
to achieve a stone free status. In the same series, 
metabolic abnormalities could be demonstrated 
in 80% of the cystine and in 100% of the cal-
cium oxalate stone patients (16). The most com-
mon metabolic abnormalities in cystine and cal-
cium oxalate stone patients were hypercalciuria 
(46.7%) and hypocitraturia (80%), respectively. 
In our study, 62.5% of cystine stone patients 
presented with hypocitraturia and none with 
hypercalciuria. Moreover, they found that cysti-
ne stone patients had higher urinary citrate and 
lower urinary oxalate and creatinine than cal-
cium oxalate stone patients. We found lower va-
lues of urinary citrate in the struvite cohort. Un-
fortunately, oxalate could not be measured as a 
routine for our patients. Sakhaee and colleagues 
evaluated 27 cystine stone patients and identi-
fied hypercalciuria in 19%, hyperuricosuria in 
22%, and hypocitraturia in 44% of patients (6). 
Differences in diet, nutritional habits and medi-
cal treatment might explain those discrepancies.

The main goal when treating patients 
with cystinuria is to prevent renal stone forma-
tion, which may be accomplished by reducing 
the urinary concentration of cystine with high 
fluid intake and alkalinization. Total urinary vo-
lume should reach four liters per day and dietary 
recommendations should include a low methio-
nine diet by avoiding animal proteins. Finally, 
sodium intake should be reduced and fiber intake 
increased (17). Medications like D-penicillamine, 
alpha-mercaptopropionylglycine, angiotensin-
-converting enzyme inhibitor, or bucillamine 
may be used. Alpha-mercaptopropionylglycine 
has been reported to prevent stone formation 

in 85% of patients but the incidence of adver-
se effects is not negligible (18, 19). Most of our 
cystine patients were receiving captopril due to 
hypertension and cystine stone formation. The 
captopril-cystine complex formed as a result 
of its thiol group binding to cystine is reported 
to increase cystine solubility by about 200 ti-
mes. Although the efficacy of captopril is still in 
question, it is recommended as the drug of choi-
ce by Cohen et al. in patients with hypertension 
(20, 21). Cystine patients should also be followed 
closely. Renal ultrasound and an aggressive tre-
atment policy are advocated in order to avoid 
rapid silent stone grown. Retrograde endoscopic 
surgery using flexible ureteroscopy is gaining in 
popularity and might potentially diminish the 
necessity of PCNL in such patients.

The finding of urinary abnormalities in 
all cystine stone formers reinforces the impor-
tance of medical treatment for those patients. 
Although most cystine patients had already un-
dergone aggressive surgical treatment, 75% had 
lower urinary volume at initial metabolic evalu-
ation and only two patients achieved the desi-
red 3-4 liters urinary output per day. Inadequate 
previous medical counseling or low compliance 
with recommendations might play a role and 
contribute to the high stone recurrence rate in 
the young cystine cohort. Those patients should 
be managed in excellence centers where surgical 
and medical management go hand in hand in a 
multidisciplinary approach.

In addition, the management of struvi-
te stones is also demanding. According to the 
2005 American Urological Association guideli-
ne on management of staghorn calculi, surgical 
removal of stone material is the standard the-
rapy and the main goal is its complete removal 
(21). Moreover, culture-specific preoperative and 
perioperative antibiotics are critical to prevent 
sepsis during the surgery. Long-term, low dose 
culture-specific antimicrobials are important to 
prevent new stone growth and progression af-
ter surgery. Also by minimizing urease concen-
trations, small fragments after surgery may be 
eradicated (22). Is resemblance of the mentio-
ned for cystine patients, early reevaluation with 
renal ultrasound and NCCT when necessary are 
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essential to avoid asymptomatic stone regrowth. 
Flexible ureteroscopy has become an excellent 
tool to increase the stone free rate in struvite 
patients who underwent PCNL and have small 
residual fragments. The same surgical technique 
might be applied if stone recurrence is detected 
early and stone burden is not large.

Although this is the first study to com-
pare in a matched cohort fashion cystine and 
struvite patients in terms of surgical outcomes 
and metabolic risk factors, it is not without li-
mitations. The data were verified retrospectively, 
susceptible to selection and measurement bias. 
We aimed to decrease those effects by doing a 
matched study with strict criteria for compari-
son and we only selected cases with complete 
data. Another limitation is the small number of 
patients enrolled and this is a result of the ra-
rity of cystinuric patients worldwide as in our 
community. We also should consider the possi-
ble impact of medications on our metabolic as-
sessment. In similarity to other rare and severe 
illnesses, a multi-institutional study combining 
data and experience from diverse centers worl-
dwide would allow gathering of a more subs-
tantial number of cystine patients and provide 
better understanding the disease.

cOncLusIOns

Patients with cystinuria and struvite calculi 
require repeated surgical interventions to reach 
suboptimal success rates. Nevertheless, with recent 
advances in surgical techniques, those outcomes 
might be accomplished with minimally invasive 
procedures. Hypocitraturia, low urinary volume 
and high pH are the most common findings in both 
groups of patients other than elevated urinary cys-
tine levels and urinary infection.
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Objectives: To assess patient satisfaction and quality of life and factors that may be 
related to these outcomes.
Materials and Methods: Between 2000 and 2008 a retrospective chart review and te-
lephone survey of all surgeries for male SUI was performed. Average age at times of 
operation was 69.4 ± 7.4 (median 69). As part of the survey 270 of 365 patients were 
available (response rate: 74%). The average follow up time (from operation to telepho-
ne survey) was 34.8 ± 22.8 months (median 32).
Results: Pad use per day improved significantly after operation from 6.23±5.3 to 
1.61±2.92 pads/day (p=0.001). 74.7% (n=198) declared to be continent with one safety 
pad and 87.7% (n=236) confirmed the postoperative improvement of incontinence. 189 
(70.5%) patients were “very satisfied” and “satisfied”. In 81% (n=218) the expectation 
in operation could be met, therefore 84.3% (n=226) would undergo it again and 90.3% 
(n=243) would recommend it to others. Lower age (rs=0.211), few postoperative pads 
per day (rs=0.58), high reduction of pads (rs=-0.35) and physical activity level (rs=0.2) 
correlate significantly with better satisfaction.
Conclusions: Eighty-seven pint seven percent (87.7%) of our incontinence operations 
(n=236) lead to an improvement, which is independent from the number of prior in-
continence operations and preoperative pad count. The postoperative quality of life 
remains constant over the observed follow up time. Certain subgroups of patients 
(younger age, high physical activity level, large reduction of pads) demonstrated su-
perior satisfaction rates. 
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InTRODucTIOn

Stress urinary incontinence (SUI) is a com-
mon adverse event of prostate surgery associated 
with significant alteration in quality of life for 
the patients and is a frustrating problem for the 
urologist (1). The incidence of post-prostatectomy 
incontinence (PPI) reported in the literature ranges 
between 5.0% to 48% (2). PPI continues to be a 
bothersome complication after surgery although 

the incidence has decreased with the better pre-
serving of neurovascular bundles and improved 
operative techniques (3). SUI can also occur in 1% 
of patients after laparoscopic or open surgery for 
prostate hyperplasia (4). It is reported that approxi-
mately 10% of the affected men will consider their 
SUI bothersome enough to seek medical attention 
(5). The impact of SUI on quality of life should be 
observed on long term (>5 years) as Resnick et 
al. underlined (6). Initial management is usually 
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conservative and includes the use of pads, pelvic 
floor exercise, penile clamps or collecting systems. 
In patients with persistent post-prostatectomy SUI 
surgical treatment is recommended. In general, a 
surgery should be recommended if conservative 
treatments fail after 6-12 months (2). The surgi-
cal armamentarium for SUI in men ranges from 
bulking agents, Pro adjustable continence therapy 
(ACT), various sling insertions to artificial urinary 
sphincters (AUS). To our knowledge there is no 
publication that compared the objective and sub-
jective outcome of different procedures performed 
in one department when evaluated by an outsider 
of the clinic and thus preventing a major bias - 
namely the patient who sometimes tries to please 
the surgeon by giving a more positive feedback 
than the physical situation would allow (7).

MATERIALs AnD METhODs

A retrospective chart review of all patients 
undergoing surgeries for male urinary incontinen-
ce between February 2000 and October 2008 was 
performed. Overall 365 patients that had undergo-
ne surgeries for male urinary incontinence were 
identified and included into our review. Patient’s 
data for preoperative daily pad use, age at time of 
operation, duration of operation, time from onset 
of incontinence to definite treatment and time of 
last follow-up in our department were collected. A 
telephone questionnaire was conducted to assess 
patient’s follow-up data.

Being a referral center for male SUI this 
cohort includes 116 patients (43%) with procee-
ding failed treatment attempts, thus representing a 

difficult patient’s selection. All identified patients 
were included into a telephone survey performed 
by an external contractor, who had access to the 
collected patient’s data.

In those patients in which the number was 
absent or changed we used an online telephone 
book or called for phone assistance. The resident’s 
registration office was used to identify patients 
that where still not reachable and might have been 
deceased in the meanwhile.

Data to all answers were documented on 
Excel 2003 (Microsoft®). The statistic was perfor-
med on SPSS 20. Parametric tests (t test, paired t 
Test, ANOVA) were used for normally distributed 
data. Non-parametric tests (Wilcoxon rank sum 
test, Kruskal-Wallis test) were used for data with 
slate distribution and chi-square test for categori-
cal data. Bivariate correlation analysis was perfor-
med with spearman’s rank correlation.

REsuLTs

The main cause for male urinary inconti-
nence in this study was radical prostatectomy in 
89.3% (n=326), TURP in 7% (n=26) and other ope-
rations in 3.7% (n=13).

The basic data of 365 patients that had un-
dergone surgeries for male urinary incontinence 
are shown in Table-1. Two hundred eighty-five 
(78.3%) patients could be reached by phone. Of 
these 15 (4.4%) declined participation in a tele-
phone survey concerning their state of continen-
ce. Thirty-six (9.9%) patients were deceased at the 
time of the survey and 43 (11.8%) patients could 
not be reached by any means, which in part might 

Table 1 - shows basic data of 365 patients.

Mean St.deviation Median Range

Preoperative daily pad use per day 6.3 5.1 4.5 0-20

Age at time of SUI operation (years) 69.4 7.4 69 31-89

Duration of SUI operation (minutes) 41.6 31.6 30 9-230

Length of hospitalisation (days) 6.7 3.4 6 2-33

Time from onset of incontinence to definite treatment (years) 4.2 3.3 3.3 0.1-22.4

Time from SUI operation to telephone survey (months) 34.8 22.8 32 0.24-88
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be due to the fact that we get referrals from fo-
reign countries as well. In 270 (74%) patients the 
survey was conducted.

The performed incontinence surgeries were 
composed of 149 (55.3%) cases of Pro ACT, 57 
(21.1%) cases of Argus slings, 54 (20.0%) cases of 
AUS, 10 (3.7%) cases of Flow Secure, Invance or 
Reemex. 78.1% of operations were performed by 
the same surgeon.

The results of the telephone survey ques-
tionnaire are shown in Table-2.

We compared the preoperative pad count 
per day 6.23±5.3 with postoperative 1.61±2.92 
and analyzed the change of pad use/day. A sta-
tistically significant difference in pad usage could 
be found (p=0.001). Two hundred thirty-five men 
(88.7%) assessed their postoperative incontinence 
situation with “satisfactory” or better.

Table 2 - Questions and results of the telephone survey.

n (%) Mean (SD) Median 
(IQR)

1a. what is your daily pad use today including a safety pad for activities?
(Pads per day)

267 (100) 1.6 (2.9) 1 (2)

1b. how would you define your continence? 265 (100) 2 (1.2) 2 (2)
1 - Excellent, Dry 123 (46.4)
2 - Good 75 (28.3)
3 - Satisfactory 37 (14.0)
4 - Poor 15 (5.7)
5 - Unsatisfactory, Complete Incontinent 15 (5.7)

1c. how is your state of incontinence compared to before operation? 269 (100)
Better 236 (87.7)
Same 24 (8.9)
Worse 9 (3.3)

2. what is your overall satisfaction with the procedure ? 268 (100) 2.0 (1.3) 2 (2)
1 - Excellent 129 (48.1)
2 - Good 60 (22.4)
3 - Satisfactory 43 (16)
4 - Poor 13 (4.9)
5 - Unsatisfactory 23 (8.6)

3a. Did the incontinence surgery meet your expectations? 269 (100)
Yes 218 (81)
No 51 (19)

3b. would you undergo the same operation again? 268 (100)
Yes 226 (84.3)
No 42 (15.7)

3c. would you recommend the operation to others? 269 (100)
Yes 243 (90.3)
No 26 (9.7)

4. how physically active are you? 267 (100) 2 (1.1) 2 (2)
1 - High Physical Activitiy Level 121 (45.3)
2 - Very Active 72 (27)
3 - Active 39 (14.6)
4 - Little Active 24 (9.0)
5 - Low Physical Activity Level/Immobile 11 (4.1)
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Furthermore, we divided the patients into 
4 grades of incontinence (dry (0 pad), mild (1-2 
pads/day), moderate (3-5 pads/day) and severe (>5 
pads/day)) and tracked the changes in satisfaction 
rate and reduction of pads within these groups.

Before the operation zero patients were dry 
(0 pad), 64 (25.6%) suffered from mild incontinen-
ce (1-2 pads/day), 100 (40%) moderate (3-5 pads/
day) and 86 (34.4%) severe (>5 pads/day). After 
the operation 75 (27.9%) patients were dry (0 pad), 
138 (51.3%) had mild incontinence (1-2 pads/day), 
45 (16.7%) moderate (3-5 pads/day) and 11 (4.1%) 
severe (>5 pads/day).

The best results in satisfaction rate were 
reached in patients who were dry or had mild in-
continence. A significant difference in satisfaction 
depending on the 4 grades of incontinence can be 
observed (p=0.001): Patients with severe preope-
rative incontinence have the highest reduction in 
pad use per day on average 8 pads/day. Two hun-
dred thirty-two patients (86.5%) rated their satis-
faction rate with “satisfactory” or better.

In Table-3 we looked at different metho-
ds of incontinence operations and it can be seen, 
that there is a significant difference in preopera-
tive pads per day (p=0.001), reduction of pads per 
day (p=0.008) as well as satisfaction rate (p=0.04) 
in favor of the AUS subgroup.

A high reduction of pads correlates with 
a good satisfaction rate (rs=-0.35) and therefore 
people with AUS are more satisfied (p=0.04) and 
would recommend it again (p=0.04) compared to 
patients with other treatment operations.

Moreover, it must be stated that 71.1% of 
our patients with Pro ACT need 0-1 pads/day pos-
toperatively and 76% of Pro ACTs were performed 
by the same surgeon.

Forty-three percent of our patients had 
one or more prior incontinence operations. To 
identify any differences in outcome as a function 
of prior operations for SUI we classified the sur-
vey patients into 3 groups: no prior SUI operation, 
one prior and more than one. Results are shown 
in Table-4.

To analyze the differences in the survey 
results for different times of follow-up we divided 
into 3 follow-up groups: a short term follow-up 
group (<12 months), an intermediate follow-up of 
(12-36 months) and a long term follow-up group 
of (>36 months). Table-5 presents the comparison 
for the different parameters of the survey.

As the physical activity level plays a major 
role in PPI, patients were also asked about their 
physical activity. One hundred twenty-one (45.3%) 
considered themselves as “highly physically acti-
ve”; 72 (27%) as “very active”; 39 (14.4%) as “ac-
tive”; 24 (9%) as “little active” and 11 (4.1%) as 
“less physically active/immobile”.

In order to see if activity had an impact 
on surgery outcome we separated all patients into 
two different activity groups and compared satis-
faction rate and pad use at time of the survey as 
well as the change in pad use (Table-6).

We searched for variables which correlate 
with a better satisfaction rate and found out that 
lower age (rs=0.211), few postoperative pads per 

Table 3 - Illustrates an overview over the collected data accordin to different methods of suI operations.

Pro ACT Argus sling AUS Significance

n=270 149 57 54

preoperative pads/day 5.3±4.6 6.0±5.0 8.8±6.8 0.001

postoperative 
pads/day

1.4±2.6 1.9±4.0 1.7±2.9 0.85

reduction of pads/day 3.8±4.7 4.1±6.4 7.1±7.5 0.008

satisfaction rate 2.1±1.3 2.0±1.3 1.7±1.0 0.04

met expectation 119 (79.9%) 43 (76.8%) 49 (90.7%) 0.18

surgery again 125 (84.5%) 42 (75.0%) 52 (94.4%) 0.05

recommend it again 137 (91.1%) 47 (83.9%) 50 (92.6%) 0.34
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Table 4 - summary of collected data according to the number of prior suI operations.

Number of prior SUI operations No prior 1 prior >1 prior Significance

n= 270 154 70 46

Better Continence 136 (88.3%) 61 (87%) 40 (87%) ns

Pads/Day 1.4 ± 2.6 1.8 ± 3.5 2 ± 3.1 ns

Reduction Of Pads/Day 5.1 ± 5 5.7 ± 5.5 6.4 ± 4.8 ns

Satisfaction Rate 2 ± 1.3 2 ± 1.2 2.1 ± 1.4 ns

Met Expectations 128 (83.1%) 53 (76.8%) 37 (80.4%) ns

Surgery Again 133 (86.4%) 54 (78.3%) 39 (86.7%) ns

Recommend It Again 143 (92.9%) 61 (88.4%) 39 (84.8%) ns

Table 5 - collection of data dependent on follow up time.

Short follow-up 
(<12 Months)

Intermediate follow Up (12- 36 
months)

Long Term Follow-up 
(>36 months)

Significance

n= 63 95 112

Better continence 57 (90.5%) 82 (86.3%) 97 (86.6%) ns

Pads/day 1.2 ± 1.3 1.7 ± 3.2 1.8 ± 3.4 ns

Satisfaction rate 2 ± 1.24 2.1 ± 1.3 2 ± 1.2 ns

Met expectations 50 (79.4%) 76 (80.9%) 92 (82.1%) ns

Surgery again 53 (84.1%) 81(86.2%) 92 (82.9%) ns

Recommend it again 55 (87.3%) 86 (91.5%) 102 (91.9%) ns

Table 6 - This chart shows the collected data depending on physical activity level.

High physical activity level Low physical activity level/
immobile

Significance

n= 218 29

age (years) 68 ± 7.1 70.3 ± 7.9 ns

better continence 177 (91.7%) 57 (77%) 0.005

preoperative pads/day 6.1 ± 5.3 6.3 ± 5 ns

postoperative pads/day 1.2 ± 2.3 2.6 ± 4 0.007

reduction of pads/ day 4.9 ± 5.5 3.7 ± 6.6 ns

satisfaction rate 1.9 ± 1.2 2.8 ± 1.4 0.026

met expectation 165 (85.5%) 52 (70.3%) 0.004

surgery again 169 (87.6%) 56 (76.7%) 0.029

recommend it again 180 (93.3%) 62 (83.8%) 0.017

day (rs=0.58), a high reduction of pads per day 
(rs=-0.35) and high physical activity level corre-
late significantly with a better satisfaction rate. 
Factors for low postoperative pads per day are low 
age at time of SUI operation (rs=0.17), few incon-

tinence operations (rs=0.16) and few pads before 
the operation (rs=0.18). The connection between 
these is weak. A large number of incontinence 
operations (rs=0.18) or preoperative pads per day 
(rs=0.16) have a positive correlation with the leng-
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th of hospitalization. The present correlations are 
significant at the 0.01 level (2-tailed).

DIscussIOn

Male incontinence has gained significant in-
terest in the past 10 years and has become an essen-
tial part of most major urology conferences. The opti-
mal postoperative results depend on many individual 
patient, device and surgeon-related factors. Comiter 
et al. claimed that it is not clear which device should 
be offered to which patient, because no single device 
should be exclusively considered the gold-standard 
option for PPI therapy (8).

As Martin et al. described, comparison of di-
fferent methods in different set-ups and for different 
initial situations continues to be difficult, as we lack 
standardized methods and validated questionnaires 
used widely to evaluate the incontinence status in a 
particular patient (9, 10).

In addition, our patients may have diffe-
rent habits and expectations. In a study by Kumar 
et al. when men with PPI are offered the choice of 
a mechanical device (AUS) vs. a male sling, they are 
willing to go against the surgeon’s recommendation 
to avoid a mechanical device (11).

Furthermore, different systems are difficult to 
compare, as indications as well as contraindications 
depend on various factors. Therefore, it is not easy to 
predict the subjective outcome after surgery for male 
incontinence in a particular patient (12).

According to the EAU guidelines the AUS is 
the therapy of choice for moderate to severe incon-
tinence (13). Studies have shown that the success 
rates of AUS are highest compared with all other 
treatment options for male SUI (2). It must be indi-
cated, that AUS implantation carries a well known 
risk of revision surgery secondary to infection, ero-
sion, urethral atrophy and mechanical failure (14, 
15). However, it must be stated that the comparison 
of pads/day between operation procedures is misle-
ading because of the fact that patients with severe 
incontinence would get an AUS. Unsurprisingly, 
there was a significant difference in preoperative 
pad count, reduction of pads as well as satisfaction 
rate in favor of the AUS subgroup.

It was not our intent to compare different 
surgical techniques but rather get an idea which pa-

tients would subjectively profit most from surgery 
for their incontinence. To compare this, a prospec-
tive study design would be needed. Furthermore, 
the study population is non-homogenous, no va-
lidated quality of life questionnaire was used and 
63 (23.3%) patients had a follow-up time less than 
one year. These mentioned points can also be seen 
as a limitation of this study.

In the context of the survey 84.3% claimed 
to undergo the operation again, but nearly 90.3% 
(n=243) would recommend it to others. Most of the 
people questioned argued with the uniqueness of 
mankind. Walsh et al. investigated the satisfaction 
after AUS implantation in irradiated patients, asked 
the same questions above and found the opposite 
result. Eighty-nine percent would undergo the sur-
gery again, but only 87% would recommend it to 
a friend (16).

Men with severe preoperative incontinence 
have the highest reduction of pads postoperative. In-
terestingly enough preoperative pad count does not 
correlate with better postoperative satisfaction rate.

Furthermore, no difference in satisfaction 
rate can be shown according to the number of prior 
incontinence operations even though pads/day is 
slightly higher at time of survey in patients with 
prior operations for SUI. It must be highlighted that 
a low number of prior incontinence operations cor-
relates with low postoperative pad count, but not 
with satisfaction rate. In addition, it is noteworthy 
that patients with more than one prior operation 
would undergo surgery again if necessary.

Seventy-one point one percent (71.1%) of 
our patients with Pro ACT need 0-1 pads/day. These 
good results compared to literature can be explai-
ned by the fact that the success rate increases with 
experience. In our study, 76% of Pro ACTs were 
performed by the same surgeon (17).

Our collected data makes it possible to com-
pare postoperative pad count and satisfaction rate 
over various follow-up times (range: 1-88 months) 
and it revealed that although the pad count slightly 
increased, the satisfaction rate stayed constantly.

It is worth mentioning that there was no 
significant difference in pad use per day prior to 
surgery between the low and high physical activity 
level group. Besides, the highly active group had a 
significant improvement in postoperative pad usage 
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and satisfaction rate. People who regard themselves 
as highly active, are typically younger and have a 
better outcome than people with a low activity self 
awareness. By asking specifically about their desire 
of activity, we think this is not due to a recall bias 
and people with a higher postoperative incontinen-
ce rate are just more prone to dismiss activities that 
could result in incontinence. The qualities young 
and active are probably linked together due to the 
fact that younger men are more active than older 
and may also be more confident with their lives. The 
reason why younger and active patients will profit 
more remains unclear. It might be due to the fact 
that a higher muscular tone will also improve pelvic 
floor function. Furthermore, their grade of injury to 
the continence mechanism may be overrated com-
pared to the inactive group due to higher demands.

A correlation for low postoperative pad 
count was found for young age at time of SUI ope-
ration, few incontinence operations and few pads 
before SUI operation. However, the satisfaction rate 
was only influenced by low age, high reduction in 
pad usage, physical activity level and few posto-
perative pads. Hence, the amount of preoperative 
incontinence operations correlates with low posto-
perative pads but not with the satisfaction rate.

cOncLusIOns

Eighty-seven point seven percent (87.7%) 
of our incontinence operations (n=236) lead to an 
improvement, which is irrespective of the number 
of prior incontinence operations and preoperative 
pad count. The postoperative satisfaction rate re-
mains constant over the observed follow-up time. 
Certain subgroups of patients (younger age, high 
physical activity level, large reduction of pads) de-
monstrated superior satisfaction rates.
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Introduction: The platelet-rich plasma (PRP) is part of a set of biotechnologies, provid-
ing some growth factors that promote repair of different tissues. The polypropylene 
meshes (PPM) are applied in the correction of abdominal defects, pelvic floor and uri-
nary incontinence, however, they induce many significant complications, as a result of 
an inappropriate inflammatory response.
Purpose: To investigate the changes caused by PRP associated with the implantation of 
PPM in the abdomen of female rabbits, in the production of collagen I and III and the 
inflammatory infiltrate (ININ).
Materials and Methods: We performed implant meshes with and without PRP in adult 
rabbits (n=30) and euthanasia at 7, 30 and 90 days. Two plates were prepared from 
each animal and analyzed in five different fields. The ININ was evaluated by quanti-
fication of inflammatory cells using hematoxylin-eosin and the collagen by Sirius red 
method. The results were analyzed applying the Wilcoxon, Kruskal-Wallis, Junckheere 
and Friedmann tests.
Results: There was a significant difference in the number of inflammatory cells be-
tween the groups with and without PRP (p=0.01) at 90 days. There was increased pro-
duction of collagen I, III and total with the use of PRP, at seven days.
Conclusion: The PPM coating with PRP was associated with increased ININ at the im-
plant area, and an increasing trend during the process of tissue repair. The PPM coated 
with PRP was related to increased concentration of collagen I, collagen III and the 
concentration of total collagen increased after seven days of implantation.
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InTRODucTIOn

Synthetic mesh, of varying compositions, 
has been widely used for several years in the 
repair of hernias and in Urogynecology. Howe-
ver, its diverse properties and the inflammatory 
reaction caused by synthetic materials are still 
being studied (1-3).

Using synthetic mesh to repair abdominal 
hernias and urinary incontinence represents the 

largest group of implants in modern medicine, 
with about 1 million surgeries performed worl-
dwide (4). Despite this fact, few randomized, con-
trolled trials have evaluated the effects of the co-
ated mesh during host incorporation.

Adverse results from the implant, inclu-
ding extrusion, erosion, and adhesion, can be re-
lated to abnormalities in the healing process (5). 
Baessler et al. showed erosion rates of 26% to 38% 
of dyspareunia using the polypropylene mesh in 
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genital prolapse repair (6). The host’s reaction to the 
implant is related to the type of material used; for 
example, an autologous fascia promotes lower in-
flammation and produces less collagen (7). Various 
protocols tested bioactive substances that act on 
inflammation and accelerate the repair process (8, 
9). However, the complexity of the implant-host in-
teraction impedes their use and causes controversy.

The platelet-rich plasma (PRP) definition is 
a plasma sample with a higher concentration of 
platelets, on average 2-3 times more, and is asso-
ciated with clotting factors when compared to the 
peripheral blood (10). The potential therapeutic 
effect of PRP is the ability to promote tissue rege-
neration by releasing growth factors (CF) present 
in platelet alpha granules. These granules release 
growth factors soon after clot formation (11), and 
the proteins contained in it have a strong influence 
on reparative phenomena of wounds. The proteins 
include PDGF (“platelet derived growth factor”), 
TGF-Beta (“transforming growth factor”), and 
IGF (“insulin-like growth factor”), which exerts 
chemotactic, mitogenic, and angiogenic activity, 
which influences the inflammatory process. Some 
proteins released by platelets are absent in chronic 
wounds, emphasizing the role of these substances 
in tissue repair (12).

The PRP was chosen to study the accelera-
tion of the repair process because it is a source of 
many growth factors (GF). It is already widely used 
in other medical fields (dermatology, orthopedics, 
dentistry and plastic surgery) and is widely availa-
ble at a low cost (12, 13). The objective of this study 
was to examine the inflammatory infiltrate (ININ) 
response and collagen production induced by the 
implantation of polypropylene mesh in two groups, 
with or without PRP, using an animal model.

MATERIALs AnD METhODs

The Institutional Animal Care Utilization 
Committee approved the study. Thirty white New 
Zealand adult rabbits were submitted to sub apo-
neurotic implant of polypropylene mesh 1.0 x 
1.0cm fragments (with pores of the 1500 microns).

The specimens were anesthetized with in-
tramuscular Ketamine and Xylazine. The PRP gel 
was obtained after removal of 10mL of blood by 

cardiac puncture, and immediately taken to the 
laboratory for preparation using the protocol des-
cribed by Anitua et al. (14).

Platelet counts in plasma of 25% of the 
samples chosen randomly after the process of pre-
paration of PRP gel were performed to confirm 
the increase in the number of platelets. The gel 
count presented on average three times the plate-
let count than the peripheral blood (Figure-1).

A one-centimeter abdominal incision was 
performed, and the implant was accomplished 
without fixation to prevent tissue reactions. The 
mesh was implanted in a standardized manner, 
between the hypodermis and the fascia of the ab-

dominal muscles. The animals were divided into 2 
groups (15 each): mesh or PRP covering the mesh. 
Benzathine Penicillin was the antibiotic of choice.

The animals were euthanized after 7, 30 
and 90 days after the implant 95 animals each 
from each group, with and without PRP.

All animals were anesthetized before the 
lethal injection. It was then removed from the 
block comprising the implant site interesting 
the skin, subcutaneous, mesh and muscle apo-
neurosis. At each time point, the wounds were 
harvested, and their histologic features were as-
sessed in paraffin-embedded sections using he-

figure 1 - Mean platelet concentration in the blood compared 
to the centrifuged platelet-rich plasma (pRp).
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matoxylin & eosin and picro-sirius stains at a 
magnification of 10 X 40.

One pathologist was blinded to the mesh 
type and time from wounding evaluated all speci-
mens. The slides were scanned under an Olympus 
microscope and a 3CCD pro-series digital camera; 
the capture and analysis program used was Image 
Pro-Plus (Media Cybernetics, Silver Spring, MD). 
The collagen type I, III, and total were assessed 
using polarized light (Sirius red), by computer 
morphometry (14) (density per micra²), while in-
flammatory infiltrate (H & E) were counted in di-
fferent fields (400x). Four fragments of the mate-
rial were placed on each slide.

For statistical studies were performed, in-
cluding the Wilcoxon test (differences between 
the PRP groups and collagen types), the Kruskal-
-Wallis test (difference between point times), the 
Jonckheere trend test, and the Friedman test (di-
fferences inside groups). All statistical analysis 
was carried out using the SPSS version 13.0 data 
analysis system. P–values <0.05 were considered 
to be statistically significant for all comparisons.

REsuLTs

Figure-2 shows the average sum of ININ 
per microscopic field to the rabbits euthanized 
at 7, 30, and 90 days comparing the group with 

figure 2 - curves of inflammatory infiltrate by time, accordingly with or without pRp.
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or without PRP. The Jonckheere Test showed an 
increasing trend in the number of inflammatory 
cells into the euthanasia (p=0.027) in both groups.

Figure-3 shows a significant increase of to-
tal collagen to rabbits euthanized after seven days 
for the group with PRP (Wilcoxon test, p=0.008). 
At seven days, both type I collagen and the type III 
specimens in the PRP group are shown enlarged 
(Figure-4 (Wilcoxon test, p=0.001)).

DIscussIOn

Previous studies have demonstrated that 
the use of PRP in gynecological surgeries is safe 
with no apparent side effects (15). Also, using 
PRP in site-specific prolapse corrections, Gorle-
ro et al. obtained good functional results at 24 
months (16). However, in a clinical study with a 
small number of patients, Einarsson et al. reve-
aled that the PRP application during colporrha-
phy does not increase the anatomical results of 
recurrence (17). These studies confirm that the 
use of PRP in urogynecology is safe but also su-
ggest the need for animal studies to understand 
the host’s response to implants covered and not 
covered with PRP (18). Gerullis et al., using mesh 
coated by plasma in an animal model, concluded 
that the local inflammatory reaction is an event 
that occurs immediately after the implantation. It 
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figure 3 - Total collagen boxplots for rabbits sacrificed at 7, 30, and 90 days per group with and without pRp.
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figure 4 - curve of the average of collagens I and III for the rabbits sacrificed at 7, 30, and 90 days per group with and without pRp.

is independent of the implantation site and cannot 
be influenced by cover plasma.

The data evaluation shows no significant 
change in inflammatory cells in an initial phase (7 
days). This result demonstrates that the PRP does 
not alter the initial inflammatory response and, 
therefore, results in no impact at this stage. Howe-

ver, after 30 days, the supply of inflammatory cells 
starts to increase, reaching a significant difference 
at ninety days (p=0.01), precisely in the late stage 
of the process, consolidating the repair. Delavary 
et al. (19) reported that the inflammatory infiltra-
tion and the repair process respond to chemotactic 
stimuli such as PDGF present in macrophages and 
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platelets. So it is assumed that the continued mi-
gration of inflammatory cells favors the end repair 
probably with macrophages and lymphocytes, 
which are mainly responsible for maintaining the 
healing process in the late phase (19).

Our experiment shows an increase main-
ly of type I collagen when comparing the groups 
with and without PRP for rabbits sacrificed at se-
ven days, reaching a difference of about 4.5 times. 
This finding is relevant since this type of collagen 
is the most common late in the tissue repair pro-
cess. Therefore, an increase early in the process 
suggests a possible acceleration in the repair by 
the action of PRP. However, there was no differen-
ce at the late point (90 days), which kept the same 
level of concentration in individuals who did not 
undergo PRP use.

The type III collagen also presents an in-
creased production in rabbits euthanized at seven 
days, but ordinarily, at this early stage, the collagen 
type III is more active and responsible for tissue re-
pair. Then, the addition of PRP response to the ini-
tial increase collagen production can create a better 
relationship between the mesh and the host. These 
reflections are evident when integrating the two 
variable’s results: the inflammatory infiltration and 
collagen production. In an initial process when the 
intense inflammatory reaction can cause a rejection 
of the implanted material (20, 21), the PRP did not 
affect this response. However, when the concen-
tration of inflammatory cells is necessary for the 
maintenance of the chronic process, providing an 
adequate material integration, the PRP provides a 
positive response. Also, the total collagen produc-
tion increases in the early process, showing a pos-
sible acceleration of tissue repair. So it is possible to 
suggest that a PRP action occurs in the initial phase 
and the late stage of the process. The PRP acts in 
different ways but synergistically and probably by 
the action of growth factors provided by plasma 
alpha granules.

This study used rabbits in reproductive 
adulthood with abdominal implants, but the mesh 
for gynecological use is employed in menopausal 
women with vaginal implants. Despite the same pa-
thophysiology of healing, abdominal implants oc-
cur in sterile conditions differing from the vagina, 
a potentially contaminated environment.

Since the majority of pelvic reconstructive 
surgeries are being performed in postmenopausal 
women, it is essential to understand how estrogen 
deficiency affects this process.

Another issue is the study times. In a study 
of animals, Gerullis et al. found that the use of 
plasma coated mesh did not influence the early 
inflammatory reaction but did influence the in-
flammation in the medium and long terms (21). 
Unfortunately, this experiment is not contempla-
ted in later times to euthanasia, so it is impossible 
to compare results.

An immunohistochemical evaluation and 
analysis of the presence of PDGF in the various sta-
ges of the process with their comparison to groups 
with and without PRP at different times can con-
tribute to a better understanding of the subject. 
Also, the PRP’s presence should be evaluated by 
tests of pro-inflammatory and anti-inflammatory 
markers in the various stages of the repair process. 
This strategy can answer questions of the intensity 
of the inflammatory response necessary for proper 
mesh integration and if the changes are caused by 
the PRP’s action.

Thus, further studies should be conducted 
to improve understanding of PRP action in host 
tissue and its actual validity for use in the clinic.

cOncLusIOns

The PPM coating with PRP was associa-
ted with increased ININ at the implant area, and 
an increasing trend during the process of tissue 
repair. The PPM coated with PRP was related to 
increased concentration of collagen I, collagen III 
and the concentration of total collagen increased 
after seven days of implantation.
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Aim: Investigation of the erectile functions in partners of women with urinary incon-
tinence problems.
Materials and Methods: Sexually active female patients over the age of 18 years with 
complaints of urinary incontinence (n=30) (Group-1), and without urinary inconti-
nence (n=30) (Group-2, controls) were included this study. Evaluation of the patients 
were done at Erzincan Mengücek Gazi Training and Research Hospital’s urology out-
patient clinic between June 2012 and January 2013. Partners of group-1 and group-2 
were asked to fill in the 5-item International Index of Erectile Function (IIEF-5) ques-
tionnaire, and then the scores of the two groups were compared for statistically sig-
nificant differences.
Results: Among the partners of the group-1 patients, 15 (50%) had mild erectile dys-
function (ED), 11 (36.6%) had moderate ED, 1 (3.4%) had severe ED, and erectile func-
tion was normal in the remaining 3 (10%). Among the partners of group-2 patients, 
15 (50%) had mild ED, 7 had moderate ED, 1 (3.4%) had severe ED, and 7 (23.3%) had 
normal erectile function. Compared to the spouses of group-2 patients, ED was more 
prevalent among the spouses of group-1 patients.
Conclusion: Erectile function in the partners of women with urinary incontinence may 
be adversely affected by the UI of their partners.

Keywords:
Sexual Partners; Urinary 
Incontinence; Erectile 
Dysfunction

Int Braz J urol. 2016; 42: 999-1004

_____________________

Submitted for publication:
July 05, 2015

_____________________

Accepted after revision:
April 29, 2016

InTRODucTIOn

Urinary incontinence (UI), described by 
the International Urinary Incontinence Society 
as an objectively demonstrable involuntary 
incontinence that gives rise to social and hygienic 
problems, is a prevalent health problem leading 
to  medical and psychosocial issues (1). It affects 
in excess of 200 million people globally, with a 
higher prevalence of 15-52% in females (2). Apart 
from causing a sense of embarrassment, lowering 

of self-confidence and reduced social activity, 
UI adversely affects the female sexual functions 
(3). Erectile dysfunction (ED) in men has been 
described as a persistent inability to achieve and 
maintain adequate erection to allow satisfactory 
sexual intercourse (4). ED has a prevalence of 
5-20% in the male population, and adversely 
affects the life quality of the patient, his partner 
and/or family by giving rise to medical and 
psychosocial health problems (5). Although there 
have been many studies investigating urinary 
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incontinence and female sexual functions (6, 
7), only a few studies have reported the sexual 
functions of the partners of women with urinary 
incontinence problems (8, 9). In this study we 
have aimed to investigate the erectile function of 
the partners of women with complaints of urinary 
incontinence.

MATERIALs AnD METhODs

Patient selection
Sexually active female patients referred to 

the Erzincan Mengücek Gazi Teaching and Resear-
ch Hospital’s Urology Outpatient Clinic for the first 
time between June 2012 and January 2013, with 
urinary incontinence (n=75) as the main symp-
tom, were submitted to a preliminary investigation. 
Patients selected for this study were diagnosed as 
either stress urinary incontinence (SUI) resulting 
from physical activity such as coughing, sneezing, 
straining that causes increased intra-abdominal 
pressure on the bladder, or urge urinary inconti-
nence (UUI), which is the unintentional leaking of 
urine caused by contraction of the bladder muscle, 
usually associated with a sense of urgency. Persons 
afflicted with both types of incontinence are diag-
nosed as mixed type urinary incontinence (MUI). 
Patients with pelvic organ prolapse (POP) were ex-
cluded from the study. The 75 female patients en-
rolled in the study were asked to have their partners 
fill in the validated 5-item International Index of 
Erectile Function (IIEF-5) questionnaire. Only 30 
women could comply with this. Hence the partners 
of 30 sexually active female patients without any 
complaints of urinary incontinence, who completed 
the IIEF-5 questionnaire were included in the study 
as the control-group.

Demographic characteristics of the patients 
in both study groups, including age, partners’ age, 
body mass index (BMI), and number of births was 
recorded. In the Group-1 patients with incontinence 
the type and duration of incontinence, the number 
of incontinence pads used per day, and the types 
and number of deliveries were recorded. The female 
patients in the incontinence group were also asked 
to complete the Urogenital Distress Inventory-Short 
Form UDI-6 and the Incontinence Impact Question-
naire-Short Form IIQ-7.

The criteria for exclusion from the study 
were defined as the reluctance of the patient to 
join the study, previous medical or surgical in-
terventions for erectile dysfunction (ED), diabetes 
or hypertension, and a history of pelvic surgery. 
Written consents were obtained from those who 
accepted to participate and all participants were 
asked to complete the IIEF-5 questionnaire. ED 
assessment was based on IIEF-5 scores, 22-25 in-
dicating normal erectile function, 17-21 mild ED, 
12-16 mild-to-moderate ED, 8-11 moderate ED 
and 5-7 severe ED (10).

statistical analysis

Participating patients were divided into 
two groups: Patients with UI (Group-1) and wi-
thout UI (Group-2) problems. Partners of the wo-
men in the two groups were compared to detect 
any possible statistically significant differences 
regarding erectile function. The categorical va-
riables between the groups were compared using 
the Chi-Square Test, and the continuous variables 
were compared using the Student t-Test. P<0.05 
was considered statistically significant.

REsuLTs

The mean ages of the 30 group-1 and the 
30 group-2 patients were, 45.2±6.3 and 42.5±4.4 
years, respectively; and, the mean ages of the par-
tners of the group-1 and group-2 patients were, 
47.5±4.6 and 45.2±4.6 years, respectively. The di-
fference between the two groups was not statis-
tically significant. BMI values of the participants 
were calculated as the body weight in kilograms 
divided by the square of the height in meters. BMI 
<18.5 was considered thin, 18.5 to 24.0 normal, 
25 to 29.9 overweight, and 30 to 39.9 obese (11). 
Futhermore, 20 patients had urinary leakage du-
ring sexual intercourse in group 1 and the hus-
bands of them were informed about their urinary 
incontinence. Only 6 patients had ED before the 
onset of urinary incontinence of the partners of 
group 1. The group-1 values for the duration of 
the UI, daily pad use, number and type of deli-
veries, and (UDI-6) and (IIQ-7) scores are presen-
ted in Table-1. The demographic characteristics 



ibju | Sexual functionS and urinary incontinence

1001

of group-1 and group-2 patients are summarized 
in Table-2. The mean length of marriage; dura-
tion of ED in group-1 and group-2 were 18.4±4.7; 
16±4.8 and 3.9±1.1; 3.4±0,13 years, respectively. In 
group-1, 9 patients (30%) had UUI, 8 (27%) had SUI 
and 13 (43%) had MUI. Those with UUI and MUI 
did not have a history of medical treatment and the 
SUI patients did not have a history of pelvic sur-
gery. None of the partners of the patients in either 
group had previously consulted a physician for ED. 

The partners of patients in both groups were asked 
to complete the IIEF-5. The results for the group-1 
showed that 15 (50%) of the partners had mild ED, 
11 (36.6%) %) had moderate ED and 1 (3.4%) had 
severe ED, while 3 (10%) had no complaints associa-
ted with ED. Among the partners of the group 2 pa-
tients 15 (50%) had mild ED, 7 (23.3%) had modera-
te ED and 1 (3.4%) had severe ED, and 7 (23.3%) no 
complaints associated with ED. ED severity in par-
tners of group 1 patients was significantly higher 

Table 1 - Demographic characteristics of group-1 patients.

Age (years) 45.2 ± 6.3

Number of pads used per day 1.9 ± 0.8

Number of patients with ED before the onset of urinary incontinence 6 (%20)

Duration of incontinence (years) 3.2 ± 1.7

Urinary leakage during sexual intercourse 20 (%66.6)

Type of incontinence

Stress Incontinence (SUI) 8 (27%)

Urge Incontinence (UUI) 11 (36.5%)

Mixed Incontinence (MUI) 11 (36.5%)

Number of Births 2.4 ± 0.9

Delivery type

NSV 16 (53%)

C/S 14(47%)

UDI-6 11.5 ± 2.8

IIQ-7 13.1 ± 3.3

nsv = Normal Spontaneous Vaginal Route; c/s = Cesarian Section; uDI-6 = Urogenital Distress Inventory Scale; IIQ-7 = Incontinence Impact Questionnaire-7)

Table 2 - Demographic characteristics of  group-1 and group-2 patients. 

Group 1 (n=30) Group 2 (n=30) p value

Age (years) 45.2±6.3 42.5±4.4 0.06

Partner’s Age (years) 47.5±4.6 45.2±4.6 0.06

Partner IIEF-5 18±5.1 21.7±4.5 0.005*

Duration of partners' ED (years) 3.9±1.1 3.4±0.9 0.13

BMI (kg/m2) 25.5±1.5 25.5±1.3 0.85

Number of births 2.4±0.9 2.1±0.7 0.13

Marriage (years) 18.5±5.4 16±4.8 0.15

Postmenopausal 20 (66.6%) 14 (46.6%) 0.12

* p <0.05 is statistically significant; BMI = Body mass index; IIEf-5 = International Erectile Function Index; ED = Erectile dysfunction
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compared to the partners of group 2 patients (p 
<0.05). The distribution of ED among partners of 
group 1 and group 2 patients is shown in Table-3. 
However, a statistically significant difference in 
the distribution of ED severity between group 1 
and group 2 partners or a relationship between the 
type of UI in the group 1 patients and the severity 
of the ED in their partners was not demonstrable 
(p=0.75) (Table-4).

DIscussIOn

Urinary incontinence (IU) is a serious he-
alth problem, with adverse effects on not only 
the physical, social and economic quality of life 

of the women but also their sexual lives (3). Its 
prevalence varies between 15 % and 52%. The 
wide difference in these estimations was due to 
the differences in the groups studied and the 
variation in the definitions of UI used in the 
studies (6, 12). The prevalence of the female UI 
has been found to be over 50% in Turkey (2). ED 
affects approximately 5% to 20% of the male 
population and has adverse effects on the qua-
lity of life of the patient and of his partner and 
family (13). This study has demonstrated that 
the erectile function in the partners of female 
patients with complaints of UI is reduced.

Although there are many studies on the 
adverse effects of UI on the sexual lives of female 

Table 3 - ED distribution among the husbands of group-1 and group-2 patients. 

Group-1 (n=30) Group-2 (n=30) p value

No ED 3 (10%)a 7 (23.3%) 0.48

Mild ED 15 (50%) 15 (50%)

Moderate ED 11 (36.6%) 7 (23.3%)

Severe ED 1 (3.4%) 1 (3.4%)

ED = Erectile dysfunction

Table 4 - Relationship of uI to ED severity.

Type of Incontinence

Urge Stress Mixed P value

IIEF stage Advanced ED
1 0 0

100.0% 0% 0%

Moderate ED
3 2 6

27.3% 18.2% 54.5%

Mild ED
4 5 6 0.75

26.7% 33.3% 40.0%

No ED
1 1 1

33.3% 33.3% 33.3%

Total
9 8 13

30.0% 26.7% 43.3%
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patients (6, 7), there is a paucity of investigations 
on the erectile functions of their husbands (8, 
9).Nilsson et al. have demonstrated that UI lowe-
red the quality of the sexual lives of women that 
a third of whom had involuntary urinary leakage 
during sexual intercourse and more than 50% had 
expressed the anxiety of being repulsive to the 
other party (7). Sen et al., on the other hand, have 
shown that sexual function of patients with SUI 
an UUI was not significantly altered as compared 
to the controls but that sexual function in MUI 
patients was significantly lower than in controls. 
The investigators also have shown that the sexu-
al functions of patients with and without pelvic 
organ prolapse (POP) had been similarly affected 
(14). In our study, however, a significant rela-
tionship between the type of UI and severity of ED 
was not observed.

Narin et al. compared the sexual functions 
of 28 sexually active female patients who had a 
trans obturator tape (TOT) procedure due to SUI 
and of their partners before and after the surgi-
cal treatment. They have observed significant im-
provements in the Female Sexual Function Index 
(FSFI) of the female patients and the IIEF-5 scores 
of their partners, indicating improvement in the 
sexual lives of the patients and their partners after 
TOT due to SUI (15).

Lonnée-Hoffmann et al. evaluated the se-
xual functions of female patients operated due 
to POP or SUI and the sexual functions of their 
partners. The sexual functions of the partners be-
fore and one year after the operation showed no 
change or only a slight improvement (16). A study 
by Margareta et al., involving 109 female Swe-
dish patients with complaints of UI, sudden urge 
to micturate and urinary frequency showed that 
the complaints affected detrimentally the sexual 
lives of both the patients and their partners (8). 
Again, a study by Bekker et al., on 81 sexually ac-
tive patients with UI and 108 patients without UI 
complaints and their sexual partners demonstra-
ted significantly lower sexual functionality in the 
group with UI and their partners. In addition, UI 
was observed to cause a significant reduction in 
intercourse frequency, degree of satisfaction with 
the intercourse and erectile function of the male 
partners (9).

In our study it was shown that the erectile 
function of the partners of patients with UI was rela-
tively lower than that of the partners of the control 
group of female patients. Though this reduction was 
statistically significant as mentioned in Table-3, it 
was nearly in the same erectile status and erectile 
function of the partners were not related to the type 
of UI in the female patients. The retrospective de-
sign of our study and the relatively small number 
of patients involved are the main limitations of this 
study, indicating need for similar studies to be per-
formed with larger number of patients.

cOncLusIOns

Female urinary incontinence (UI) has de-
trimental effects on sexual lives of the patients 
and their partners as well. Therefore, the partners 
of female patients consulting with complaints of 
UI should also be investigated with respect to se-
xual functions and if necessary, treatments should 
also be planned for these individuals.
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A prospective, randomized, single - blind study comparing 
intraplaque injection of thiocolchicine and verapamil in 
peyronie’s Disease: a pilot study
_______________________________________________
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Objectives: To compare the response to tiocolchicine and verapamil injection in the 
plaque of patients with Peyronie’s disease.
Materials and Methods: Prospective, single-blind, randomized study, selecting patients 
who have presented Peyronie’s disease for less than 18 months. Thiocolchicine 4mg 
or verapamil 5mg were given in 7 injections (once a week). Patients who had received 
any treatment for Peyronie’s disease in the past three months were excluded. The pa-
rameters used were the International Index of Erectile Function (IIEF-5) score, analysis 
of the curvature on pharmaco-induced erections and size of the plaque by ultrasonog-
raphy.
Results: Twenty-five patients were randomized, 13 received thiocolchicine and 12 were 
treated with verapamil. Both groups were statistically similar. The mean curvature was 
46.7º and 36.2º before and after thiocolchicine, respectively (p=0.019) and 50.4º and 
42.08º before and after verapamil, respectively (p=0.012). The curvature improved in 
69% of patients treated with thiocolchicine and in 66% of those who received vera-
pamil. Regarding sexual function, there was an increase in the IIEF-5 from 16.69 to 
20.85 (p=0.23) in the thiocolchicine group. In the verapamil group the IIEF-5 score 
dropped from 17.50 to 16.25 (p=0.58). In the thiocolchicine group, the plaque was re-
duced in 61% of patients. In the verapamil group, 8% presented decreased plaque size. 
No adverse event was associated to thiocolchicine.
Conclusion: The use of thiocolchicine in Peyronie’s disease demonstrated improvement 
on penile curvature and reduction in plaque size. Thiocolchicine presented similar 
results to verapamil in curvature assessment. No significant side effects were observed 
with the use of tiocolchicine.
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InTRODucTIOn

Peyronie’s Disease (PD) occurs in about 8 
to 9% of adult male Caucasians (1), and can be 
described as a localized alteration in the penile 
connective tissue involving the tunica albuginea 
of the corpus cavernosum. It is characterized 
by formation of an inelastic plaque that causes 

shortening of the tunica, resulting in penile de-
formity and pain (2, 3) during erection, thus 
jeopardizing penetration and sexual intercourse; 
moreover, it emotionally affects the patients and 
their partners (4).

Its pathogenesis remains poorly under-
stood and several theories were proposed. Most 
specialists support the idea of a combination of 

doi: 10.1590/S1677-5538.IBJU.2015.0598
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microtrauma during sexual activity in a predis-
posed patient, which would lead to deregula-
tion of the scarring process and formation of 
the plaque (5).

PD presents with two phases: the active 
phase, in which the penile deformity may vary 
with time and can last up to 18 months, and the 
stable phase, when the alteration of the penile 
form stabilizes (6).

Treatment for PD is individualized, accord-
ing to the phase of the disease. During the active 
phase, noninvasive treatments are used and surgi-
cal correction is reserved to treat penile deformi-
ties during the stable phase of PD (7).

During the initial phase of PD, several 
treatments have been used, both orally and by in-
traplaque injection, with low success rates (5, 7).

The use of verapamil in the treatment of 
PD has gained prestige in medical literature since 
the publication by Lee and Ping, who described 
its action in increasing the activity of collagenase 
(1, 8). Many publications in the literature, both 
in laboratory animals (9) and human beings, con-
firmed the efficacy of verapamil in pain relief, in 
improved curvature (especially in non-calcified 
plaques with smaller curvatures, less than 30 de-
grees), with no significant adverse effects related 
to the injectable use of the drug.

Colchicine is an anti-inflammatory medi-
cation that has been widely used orally in rheu-
matologic diseases, such as gout (10, 11). More re-
cently, it has been used in Peyronie´s disease due 
to its capacity to inhibit mitoses of collagen-pro-
ducing cells and to inhibit the fibroblast growth 
factor (10, 12, 13). The use of colchicine injected 
directly into the penile plaque during the acute 
phase of the disease could have greater efficacy 
than oral use, due to higher levels of the drug in 
the tissue.

However, parenteral use of colchicine may 
cause bone marrow depression, with severe pan-
cytopenia and death (14, 15). Thus, thiocolchicine 
or thiocochicoside was chosen, which is a sulfur 
derivative of a natural glycoside of colchicine that 
acts as a muscle relaxant and has no side effects 
listed with colchicine. In this paper, intraplaque-
injected thiocolchicine and verapamil were com-
pared in patients with PD.

MATERIALs AnD METhODs

Twenty-five patients with Peyronie´s dis-
ease, with up to 18-month progression, were ran-
domized into two groups: one with 13 patients 
receiving a 2mL injection containing 4mg of thio-
colchicine, and another with 12 patients receiving 
2mL of a solution containing 5mg of verapamil. 
The solutions were injected using a 0.3x8mm nee-
dle in many punctures into the plaque.

The drugs were applied once a week, in a 
single-blind manner (patients did not know which 
drugs they received), since verapamil is transpar-
ent and thiocolchicine is yellow. The investigator 
which saw patients before and after treatment was 
also blinded to drug each patient had received.

Each patient received seven injections. 
Prior penile block with 2% lidocaine without va-
soconstrictor was performed.

Patients with penile trauma, who had suf-
fered from PD for longer than 18 months, had 
been operated on for PD, were on medical treat-
ment or had discontinued medication for PD for 
less than three months, who were on colchicine 
for rheumatologic diseases (gout) or on verapamil 
(for hypertension) were excluded from the study.

Patients were clinically evaluated before the 
treatment and 30 days after the seventh injection. To 
assess erectile function, the simplified International 
Index of Erectile Function (IIEF-5) was used.

Measurement of penile curvature was 
made with photographs taken in three positions 
after a drug-induced erection (by injecting 0.3mg 
of phentolamine and 3μg of prostaglandin), before 
treatment and thirty days after completing sev-
en injections. The greatest angle of the shaft was 
measured in the photographs using a protractor.

Penile ultrasound using a 7MHz transduc-
er was performed after drug-induced erection to 
check the size of the plaque. The method consisted 
of measuring the plaque along its longest axis, be-
fore the first injection and 30 days later.

After seven applications, the investigator 
asked the patient if the treatment had improved 
the curvature and his sexual intercourse (subjec-
tive improvement).

The adverse effects of thiocolchicine were 
also investigated.



ibju | Intraplaque thIocolchIcIne In peyronIe’s DIsease

1007

The studied was reviewed and approved by 
the Research Ethics Committee of our institution.

The statistical analysis was done using the 
Statistical Package for Social Sciences (IBM), ver-
sion 21.0. The statistical tests used included Mann-
Whitney, Likelihood Ratio Analysis and Wilcoxon 
test, to verify the differences between the variables.

It was adopted the significance level of 5%.

REsuLTs

Twenty-five patients were randomized; 
in that, 13 received thiocolchicine and 12, vera-
pamil. Both groups were statistically similar, as 
shown on Table-1.

The mean curvature was 46.7º before the 
first injection and 36.2º after seven injections of 
thiocolchicine (p=0.019) (Table-2). In the vera-
pamil group, the mean curvature was 50.4º be-
fore the seven injections and 42.08º after treat-
ment (p=0.012) (Table-2). The curvature improved 
in 69% of the cases treated with thiocolchicine 
(Table-2) and in 66% of those who received vera-
pamil, and remained stable in 23% and 33%, re-
spectively (Table-2).

As to sexual function, in the thiocolchi-
cine group, there was an increase in the IIEF-5 

from 16.69 to 20.85, in average, albeit without 
statistical significance (p=0.23) (Table-2). In the 
verapamil group, the IIEF-5 score dropped with 
no statistical significance, from 17.50 to 16.25, in 
average (p=0.58) (Table-2).

Concerning the plaque, 61% of those treat-
ed with thiocolchicine had a smaller size, 15% 
remained stable and 23% presented enlargement. 
In the verapamil-treated group, 8% showed a de-
creased plaque size, while 83% remained stable.

No adverse effect was related to thiocol-
chicine.

The subjective improvement was not sta-
tistically significant in the two groups (p=0.513).

DIscussIOn

Peyronie´s Disease is still difficult to man-
age. Although surgical treatment has been well 
established, the treatment of the initial phase is 
still controversial and the results are not always 
encouraging (7).

The drugs used during the initial or active 
phase of the disease are not very efficacious. Since 
its description in 1743, by François de La Peyronie 
(2, 3), who oriented patients to use medicinal 
water from the Baiege SPA, several treatments 

Table 1 - clinical characteristics of pD patients treated with verapamil or thiocolchicine.

Variable Group n Mean
Standard 
deviation

Minimum Maximum
25th

Percentile

50th 
Percentile 
(Median)

75th 
Percentile

P value

AGE years

Thiocolchicine 13 55.39 9.52 39.00 69.00 48.50 56.00 63.00
0.567

Verapamil 12 58.33 9.68 45.00 79.00 49.00 58.50 64.25

Total 25 56.80 9.51 39.00 79.00 49.50 58.00 63.50

Stable phase 
months

Thiocolchicine 13 5.92 4.15 0.00 12.00 2.00 6.00 9.50
0.379

Verapamil 12 5.00 3.81 0.00 15.00 3.25 5.00 6.00

Total 25 5.48 3.94 0.00 15.00 2.50 6.00 7.00

Onset of plaque 
months

Thiocolchicine 13 9.46 4.14 2.00 15.00 6.00 9.00 13.00
0.547

Verapamil 12 10.33 4.94 4.00 16.00 5.50 10.00 15.00

Total 25 9.88 4.47 2.00 16.00 6.00 9.00 14.50
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have been used with varied rates of success (16). 
The following oral agents have been prescribed: 
vitamin E, potaba [paraaminobenzoate], 
procarbazine, tamoxifen, steroids, and colchicine. 
The use of agents injected into the plaque, such 
as parathormone, interferon, verapamil, cortisone, 
and collagenase have been described (16, 17).

Oral colchicine is used during the initial 
phase of the disease, despite not producing high 
rates of success (12). Our objective was to increase 
the tissue level of colchicine in the tunica albu-
ginea plaque, increasing the efficacy of treatment. 
However, there are severe adverse effects related 
to the injectable use of this drug (14, 15).

Thiocolchicine or thiocochicoside, a colchi-
cine-derivative, was the drug proposed to replace it, 
increasing the concentration of this product in the 
plaque. This could improve the effectiveness of oral 
treatment without the problems of injectable use.

This randomized, prospective and single-
blind pilot study showed that thiocolchicine in-
jected directly into the plaque is well tolerated and 
brings benefits, since it reduces the penile curva-
ture and plaque size. It is important to point out 
that thiocolchicine did not prove to be inferior to 
verapamil in any of the criteria analyzed.

The limitation of our study was a reduced 
sample size, but it was a pilot study to verify if 
thiocolchicine could be used for this indication. 

Furthermore, verapamil was taken out of the mar-
ket in our country during the study, which pre-
vented us the inclusion of new patients. The dose 
of verapamil used was 5mg weekly, which could 
be criticized because many authors use 10mg ev-
ery 2 weeks (9). Also the lack of placebo arm is a 
limitation of the paper; but the Ethical Committee 
did not approve this arm in the protocol, claiming 
that it would not be ethical to use it.

Another limitation of the study was the 
use of penile ultrasound to measure the plaque, 
since its use is operator dependent and sometimes 
cannot identify non-calcified plaques (18).

Although there were limitations this study, 
it clearly opens the possibility of considering in-
traplaque-injection of thiocolchicine for treating 
PD in its initial phase. The use of this medication 
in clinical practice will depend on the results of 
other randomized studies with larger samples and 
longer follow-up.

cOncLusIOns

The use of thiocolchicine injected into 
Peyronie´s disease plaque showed improvement 
on penile curvature and reduction of the plaques. 
Thiocolchicine achieved results similar to vera-
pamil concerning penile curvature. There were no 
significant side effects in this study.

Table 2 - curvature and IIEf before and after tiocolchicine or verapamil injections in pD patients.

Pair of variables N Mean (grades) Std. deviation Minimum (grades) Maximum 
(grades)

P value

Initial curvature (T) 13 46.77 16.48 25.00 90.00
0.019

Final curvature (T) 13 36.23 15.78 0.00 70.00

Initial IIEF (T) 13 16.69 11.49 0.00 30.00
0.230

Final IIEF (T) 13 20.85 8.06 0.00 30.00

Initial curvature (V) 12 50.42 10.97 40.00 70.00
0.012

Final curvature (V) 12 42.08 13.08 25.00 60.00

Initial IIEF (V) 12 17.50 9.06 1.00 30.00
0.582

Final IIEF (V) 12 16.25 7.51 6.00 27.00
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Purpose: To determine the prevalence of unilateral absence of vas deferens (UAVD) in 
men with both testes seeking vasectomy.
Materials and Methods: Computerized charts of 23,013 patients encountered between 
January 1994 and December 2013 in one university hospital and two community 
clinics of Quebec City, Canada, were searched. Pre-vasectomy consultation, operative 
reports and semen analysis results were reviewed to identify cases of UAVD. Cases 
were categorized as confirmed (unilateral vasectomy and success confirmed by semen 
analysis) or possible congenital UAVD further sub-categorized according to whether or 
not a scrotal anomaly was present.
Results: Among 159 men identified as potentially having UAVD, chart review revealed 
that 47 had only one testicle, 26 had bilateral vasa, and four were misdiagnosed (post-
vasectomy semen analysis [PVSA] showing motile sperm after unilateral vasectomy) 
leaving 82 men deemed cases of UAVD (0.36%, 95% confidence interval 0.28% to 
0.43%). These were classified as confirmed (n=48, 0.21%) and possible (n=34, 0.15%; 
22 without and 12 with scrotal anomalies) congenital UAVD. The misdiagnosis ratio 
of UAVD was low when scrotal content was otherwise normal (1:48), but higher if 
anomalies were present (3:12).
Conclusions: Most surgeons who perform vasectomy will encounter cases of UAVD. 
In most suspected cases, it is safe and effective to proceed with unilateral vasectomy 
under local anesthesia while stressing the need for PVSA. Further studies or scrotal 
exploration may be considered in patient with prior scrotal surgery.
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InTRODucTIOn

Vasectomy is a common and safe of-
fice-based procedure. Successful sterilization 
by vasectomy requires interruption of both left 
and right vas deferens. In some men, however, 
bilateral procedure is not possible because of 
unilateral absence of the vas deferens (UAVD). 

UAVD may be either congenital or secondary to 
trauma or surgery.

For those performing vasectomies, 
understanding the prevalence and other clinical 
considerations related to unilateral absence of 
vas is important. Knowing how often this finding 
may be encountered in men seeking vasectomy 
can be reassuring for both experienced and less-
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experienced surgeons. It may prevent unnecessary 
surgical exploration in search of an absent vas.

Robust data on the prevalence of unilat-
eral absence of a single vas in men seeking vasec-
tomy, however, are lacking. Prevalence of UAVD 
in published reports varies widely-from 0.08% to 
1.25%-with many case series not reporting the 
results of post-vasectomy semen analyses (PVSA) 
or other tests to confirm the diagnosis (1-7). The 
largest published case series to date includes only 
12 cases of UAVD (2).

Our objective was to determine the preva-
lence of UAVD in a large cohort of men seeking 
vasectomy.

MATERIALs AnD METhODs

This retrospective descriptive study in-
cluded all patients who presented seeking a va-
sectomy between January 1994 and December 
2013 at three vasectomy centers in Quebec City, 
Canada: one family planning clinic located in a 
university hospital (2000 to 2013), and two com-
munity primary care clinics (1994 to 2013). The 
study was considered a medical audit, and the 
hospital and clinic medical directors approved 
data access. Because no patients were contacted 
and individually identifiable health information 
was not included in the database used for analy-
sis, the study protocol was not submitted to an 
institutional review board.

Clinical procedures
Pre-vasectomy consultation, including a 

genital examination, was performed on all men, 
usually about one month prior to vasectomy. 
Starting in 2009, the pre-vasectomy consulta-
tion was done by telephone in about 10% of men, 
most living far from the Quebec City area. Almost 
all vasectomies were performed by one physi-
cian (ML), or under his direct supervision in the 
teaching hospital. Lidocaine 2% without epineph-
rine was administered to provide anesthesia (8). 
No procedure was done under general or regional 
anesthesia. The no-scalpel vasectomy (NSV) ap-
proach was used to expose the vas (9).

Two different vasal occlusion techniques 
were performed, according to when and where the 

vasectomy took place. The first technique, per-
formed until October 1999 at the community clin-
ics, consisted of ligating the vas with two metal 
clips and excising about a 1cm segment of the 
vas between the two clips. The second, more effec-
tive technique (10-14), performed at the university 
hospital for all vasectomies included in the study 
and at the community clinics starting October 
1999, consisted of thermal cautery of 1cm of the 
luminal mucosa of the prostatic end of the cut vas, 
fascial interposition over this end using a metal 
clip, and testicular end left open.

A PVSA was routinely recommended 8 to 
12 weeks after the procedure. Standard practice 
at the three sites was to provide patients with in-
structions and semen sample container, but no re-
minders were sent. Men with one PVSA showing 
100.000 non-motile sperm / mL or less were con-
sidered sterile and counseled to discontinue other 
methods of contraception (12, 15).

Data collection
We reviewed data in the computerized da-

tabase up to December 2013 in September 2014. 
Data had been entered by the attending physicians 
directly in the computerized database in the two 
community clinics from 1997 to 2014, and had 
been transcribed from paper charts by a data clerk 
in the community clinics from 1994 to 1996 and 
in hospital from 2000 to 2014.

Potential cases were identified based on 
whether pre-operative examination or operative 
comment indicated that one vas was absent, could 
not be palpated, or that a unilateral vasectomy 
was done. For these potential cases, review of op-
erative reports was undertaken to confirm that a 
unilateral procedure was done and, if so, the rea-
son for performing unilateral vasectomy. We ex-
cluded men who had a unilateral vasectomy done 
because one testis was absent or totally atrophic. 
Of course, men with only one testis can also have 
unilateral absence of the vas deferens; however, 
these men represent a very small subgroup of pa-
tients, and the presence or absence of the vas def-
erens on the side without a viable testis is clini-
cally irrelevant as vasectomy on this side would 
be needless. We also excluded men in whom a 
technical problem rendered it impossible to per-
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form the procedure on a single side despite both 
vasa being present.

The remaining men were considered as 
suspected cases of UAVD. From these, we exclud-
ed men who were found to have had a bilateral 
procedure reported in the surgical notes despite 
a suspicion of UAVD at pre-vasectomy examina-
tion. Furthermore, PVSA results for men identi-
fied as suspected cases were reviewed to confirm 
whether the unilateral sterilization procedure was 
successful. We excluded men in whom unilateral 
vasectomy was performed for suspected UAVD 
but whose PVSA showed motile sperm, suggesting 
that these men had bilateral vasa. The remaining 
men were included as cases of UAVD.

Demographic data, including number of 
children, age, and ethnic background, were ex-
tracted from computerized medical records. Pa-
per chart medical records, when available, were 
also reviewed.

Classification of cases
Based on research team consensus, men 

identified as cases of UAVD were further classified 
as having confirmed or possible congenital uni-
lateral absence of vas. Our classification criteria 
(described below) were supported by an anony-
mous online survey of 36 vasectomists from the 
Vasectomy-Network Google group, a vasectomy 
discussion group composed of over 200 vasectomy 
providers from multiple institutions and countries.

We classified men as having a confirmed 
congenital UAVD if they met the following three 
criteria: 1) no prior surgery or trauma to genitals, 
2) otherwise normal scrotal anatomy apart from 
the absence of one vas at the time of the pre-oper-
ative exam or procedure, and 3) confirmed steril-
ity by PVSA after unilateral vasectomy.

All other men identified were classified as 
having a possible congenital UAVD. This catego-
ry was further subdivided in two sub-categories 
based on whether scrotal anomalies were present 
or not because this may influence the probabil-
ity of congenital UAVD. The first sub-category 
includes men with no prior surgery or trauma 
to genitals and otherwise normal scrotal anato-
my who had, 1) a pre-vasectomy exam showing 
UAVD but who did not return for vasectomy, 2) a 

pre-vasectomy initial examination showing UAVD 
and a PVSA confirming sterility, but no surgical 
notes confirming vasectomy had been unilateral, 
or 3) surgical notes confirming that vasectomy 
had been unilateral because of UAVD, but who did 
not have a PVSA result in their medical record. 
The second subcategory consists in men with, 1) a 
single vas deferens who had undergone prior op-
erative procedure to the testes or inguinal region, 
or 2) a partially atrophic testis or other scrotal 
anomaly on the ipsilateral side to the absent vas, 
as it could not be determined definitively whether 
the absence of the vas was associated with the 
surgery/scrotal anomaly or not. We did not take 
into account the presence or absence of ipsilateral 
kidney as a correlate increasing suspicion for con-
genital UAVD to classify men as this information 
was not available for most men at the time of the 
pre-operative exam or procedure.

REsuLTs

The computerized medical records of a to-
tal of 23,013 men were analyzed. Table-1 presents 
the number of procedures by location. Almost all 
21.242 vasectomies were performed by one physi-
cian (ML), or under his direct supervision in the 
teaching hospital; 401 (1.9%) were performed by 
another physician between August 2002 and Oc-
tober 2004 and 610 (2.9%) by a co-author (SP) 
between November 2011 and December 2013.

Figure-1 shows the flow chart of identifi-
cation and classification of cases of UAVD in men 
seeking vasectomy. All but four of the 159 poten-
tial cases and one of the 90 suspected cases were 
identified in the records of one physician (ML). 
Most potential and suspected cases were identified 
at the time of the pre-vasectomy exam.

Eighty-two (0.36%, asymptotic [Wald 
method (16)] 95% confidence interval [95% CI] 
0.28%-0.43%) among the 23,013 men seeking va-
sectomy were found to have an UAVD. These were 
a homogenous group of Caucasians, 77 (94%) de-
termined to be French Canadians by name. They 
averaged 37.1±5.4 years of age (range 26 to 52) 
and had a mean of 2.0±1.0 children (range 0 to 
5; 9 [11.0%] men reported having never fathered 
children). The proportion of men with bilateral 
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Table 1 - number of procedures performed in the study cohort of men seeking vasectomy according to clinical settings.

Procedures Settings

Community clinics (n=19.367)
n (%)

Hospital (n=3.646)
n (%)

Total (n=23.013)
n (%)

Vasectomy 17.879 (92.3) 3.363 (92.2) 21.242 (92.3)

PVSA* 11.915 (66.6) 2.238 (66.5) 14.153 (66.6)

pvsA= Post-vasectomy semen analysis
*Proportion based on men who had vasectomy

 

 

 
 
 
 
 
 
 
 
 
 
 
      
 
 
 
 
 
 
 
 
 
 
 
 
 
 
          
 
 
 
 
 
 
 

 
 

Potential cases of UAVD (n=159)  
  Initially identified at:  
  - pre-operative exam (n=145) 
  - surgery (n=14) 
 

UAVD (n=82) 
(0.36%) 

Exclusions (n=69) 
- Single testicle (n=47) 
- Vasectomy not completed on single vas due 

to anomaly/ technical difficulty (n=22) 

Confirmed congenital UAVD (n=48) 
(0.21%) 

Possible congenital UAVD (n=34) 
(0.15 %) 

 

Suspected UAVD (n=90) 
Initially identified at:  
  - pre-operative exam (n=82) 
  - surgery (n=8) 

 Exclusions (n=8) 
- UAVD suspected at pre-op exam but both vasa found when 

vasectomy performed (n=4) 
- UAVD suspected and unilateral vasectomy performed but 

PVSA showing motile sperm 
- No scrotal anomalies; contralateral vas found when 

subsequent vasectomy performed (n=1) 
- Prior surgery on ipsilateral side; no follow-up (n=3) 

Scrotal anomalies present (n=12) 
- Unilateral vasectomy performed because of UAVD 

and PVSA confirmed sterility (except one case 
with no PVSA), but anomalies on ipsilateral side  
- Partially atrophic testicle (n=2) 
- Prior surgery (n=10) 

 

No scrotal anomalies (n=22) 
- UAVD documented at pre-op exam and PVSA 

confirmed sterility, but no surgical note documenting 
unilateral vasectomy (n=5) 

- Unilateral vasectomy performed because of UAVD, 
but no PVSA recorded (n=15) 

- UAVD documented at pre-op exam but no surgery 
performed (n=2)  

 

figure 1 - flow chart of identification and classification of cases of unilateral absence of vas in men seeking vasectomy 
(n=23.013).

uAvD= Unilateral absence of vas deferens; pvsA= Post-vasectomy semen analysis
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vasa reporting having never fathered children was 
7.1% (1620/22926; 5 missing values). The differ-
ence was not statistically significant (Chi-square 
test, p=0.17).

Prevalence of UAVD was similar in the 
private community (0.34% [65/19.367]) and the 
university hospital (0.47% [17/3.646]) settings 
(Chi-square test, p=0.22), and by year of consul-
tation (Figure-2).

Among the 82 UAVD cases, 48 (0.21%, 
95% CI 0.15%-0.27%) were classified as confirmed 
congenital UAVD and the remaining 34 (0.15%, 
95% CI 0.1%-0.2%) as possible cases (Figure-1). 
Only two men did not return for a vasectomy af-
ter pre-vasectomy initial examination showing 
UAVD. One of them reported having no kidney 
on the ipsilateral side of absent vas. Among the 
80 men who had a surgery, 64 (80.0%) provided 
at least one semen sample for PVSA. Results for 
all indicated post-operative sterility. There was no 
spontaneous report of pregnancy after an average 
follow-up of 69±53 months (range 1 to 181) in 

the 16 men who had a unilateral vasectomy per-
formed and who did not comply with PVSA.

DIscussIOn

To our knowledge, this is the largest study 
reporting on UAVD in men seeking vasectomy. 
According to our results, surgeons who perform 
vasectomy should encounter this finding once in 
every 231 to 358 men seeking vasectomy (the 95% 
CIs of our estimate) and be able to confirm con-
genital UAVD once in every 374 to 668 men. Our 
estimate of the prevalence of UAVD in men seek-
ing vasectomy is somewhat higher but compatible 
with the estimate of one case per 371 to 820 va-
sectomized men based on the 95% CI of the pooled 
results of the case series described in Table-2.

Most physicians who perform vasectomy 
should expect to encounter men with UAVD in 
their practice. Although our study showed that the 
surgical intervention itself can be performed using 
the NSV technique in the office setting under 

uAvD= Unilateral absence of vas deferens; pvsA= Post-vasectomy semen analysis

figure 2 - prevalence of unilateral absence of vas deferens by year (1994-2013).
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local anesthesia, albeit unilaterally, pre-vasectomy 
counseling and follow-up should be specially 
tailored for these men.

First, counseling should include reassurance 
about the common nature of their anatomic varia-
tion. Second, the well-documented association be-
tween UAVD and cystic fibrosis mutation carrier sta-
tus or ipsilateral renal agenesis should be considered 
and discussed (17-19, 20-23). Some authors have 
advised that further studies and evaluation be stan-
dard or is mandatory after diagnosis of unilateral vas 
(17-21, 23). We believe that routine renal imaging 
or genetic testing is not indicated in men seeking 
vasectomy, but should be offered in limited cases if 
clinically indicated.

Complete agenesis of a single vas can be 
found with cystic fibrosis mutations, and these con-
ditions together are strongly associated with infertil-
ity (17, 23, 24). The assumption that the same risk for 
cystic fibrosis mutations and need for investigation 
exist in men seeking vasectomy can lead to unnec-
essary interventions. Men with a patent vas on the 
contralateral side are much less likely to have a cys-
tic fibrosis mutation (20, 22-25). In our study about 
90% of men with UAVD who seek vasectomy have 
fathered children, and therefore can be presumed 
fertile. Furthermore, men seeking vasectomy, includ-
ing those who have never fathered children, do not 
wish to be fertile. Thus, no genetic testing needs to 
be offered in men with UAVD who seek vasectomy.

The co-occurrence of unilateral renal 
agenesis with congenital UAVD is well established 
(17-23, 25). Having a single kidney is however 
not clinically significant in the otherwise healthy 
man seeking surgical sterilization and does not 
routinely warrant further interventions other than 
letting the man know of the possibility that he 
has only one kidney. This approach is also recom-
mended in the Faculty of Sexual & Reproductive 
Healthcare Clinical Guidance on Male and Female 
Sterilization (14).

Third, the need for and importance of 
PVSA to confirm sterility after unilateral vasec-
tomy should be stressed. In this large cohort, 
mainly from the practice of one experienced va-
sectomist, suspicion of UAVD at the time of the 
pre-vasectomy exam was false or probably false 
in eight excluded suspected cases of UAVD (Fig-
ure-1). Both vasa were found at the time of the 
surgery in four cases. A negative PVSA after a 
second surgery indicates that both vasa were 
present in one case. In the remaining three who 
had had prior surgery on the ipsilateral side of 
suspected UAVD, the PSVAs showed at least 5 
million motile sperm/mL 11 to 34 weeks after uni-
lateral (contralateral) vasectomy, suggesting that 
both vasa were in fact present. The probability 
that the presence of motile sperm after this post-
vasectomy delay is explained by recanalization 
is very low as vas occlusion was performed with 
the most effective method, mucosal cautery and 
fascial interposition, in all three men (10-13).

Although misdiagnosis occured in only 
4 (0.017%) of the total cohort of 23,013 men, 
among the 82 men with UAVD it represents 4.9%, 
a ratio of about 1 misdiagnosis to 20 cases of 
UAVD.. Patients should thus be informed of this 
increased risk of sterilization failure following 
unilateral vasectomy and providers should em-
phasize that the need for PVSA is crucial. Com-
pliance with PVSA was appropriately higher in 
our vasectomized cases of UAVD than in our 
total population of vasectomized men (80.0% 
versus 66.6%).

The risk of sterilization failure appears 
however to vary whether men had a prior surgery 
or scrotal anomalies on the ipsilateral side of non-
palpable vas or not. The ratio of misdiagnosis in 

Table 2 - prevalence of unilateral absence of vas deferens in 
published case series of men seeking vasectomy.

Studies n/N (%)

Schmidt 1966 (7) 3/432 (0.69%)

Klapproth, Young 1973 (4) 6/1000 (0.60%)

Ho 1975 (1) 1/80 (1.25%)*

Rao 1975 (6) 1/400 (0.25%)*

Bennett 1976 (3) 2/500 (0.4%)

Moss 1976 (5) 2/2500 (0.08%)

Alderman 1988 (2) 12/8879 (0.14%)*

Total 27/13791 (0.20%; 95% cI 
0.12% to 0.27%)

cI= confidence interval
*Cases confirmed by post-vasectomy semen analysis (10/12 in Alderman 1988 (2))
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men with otherwise normal genitals was 1 to 48 
if, conservatively, only the confirmed congenital 
UAVD are considered as the denominator. This 
ratio should be similar in the 22 men with 
otherwise normal genitals but in whom congenital 
UAVD could not be fully confirmed. The risk of 
misdiagnosis of UAVD was much higher in men 
with scrotal anomalies with a ratio of 1 to 4 (3 
misdiagnosis to 12 UAVD with scrotal anomalies). 
Referral for or proceeding to a vasectomy 
under general anesthesia to better evaluate the 
anomalous side may then be considered.

Our study has limitations. The retrospec-
tive design limited the ability to confirm or ex-
clude congenital UAVD in all cases. However, our 
study design and large sample size provides a ro-
bust and precise estimate of how often the clinical 
suspicion of an absent vas is encountered in men 
seeking vasectomy. In addition, classifying our 
results into confirmed (59% of 82), and possible 
(41%) cases take into account the level of certainty 
of our estimates of the prevalence of congenital 
UAVD. The “possible” category includes cases with 
different probability of congenital UAVD. For ex-
ample, the probability of congenital UAVD is low-
er in men with prior surgery on the ipsilateral side 
of UAVD who had negative PVSA after unilateral 
vasectomy than in those with no history of genital 
surgery in whom one vas was not found at both 
pre-op consultation and at the time of the surgery, 
even if they did not comply with the PVSA.

External validity of the study may be 
limited. The cohort studied represents a homog-
enous population of French Canadians, mostly 
from the practice of a single experienced physi-
cian. However, the observed prevalence is some-
what similar to previous, but much smaller, case 
series (1, 3, 4, 6, 7).

cOncLusIOns

Most surgeons who perform vasectomy 
will encounter a few cases of UAVD in their ca-
reer and should be aware of this occurrence. When 
UAVD is suspected, it is safe and effective to pro-
ceed with unilateral vasectomy procedure under 
local anesthesia while stressing the need for PVSA 
to confirm sterility and informing patients about 

associated genetic and congenital anomalies. Fur-
ther studies or scrotal exploration may be consid-
ered in patient with prior scrotal surgery.
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micturition reflex
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Objective: To evaluate the effect of neuronal nitric oxide synthase on the striated ure-
thral sphincter and the urinary bladder. 
Materials and Methods: A coaxial catheter was implanted in the proximal urethra and 
another one in the bladder of female rats, which were anesthetized with subcutane-
ous injection of urethane. The urethral pressure with saline continuous infusion and 
bladder isovolumetric pressure were simultaneously recorded. Two groups of rats were 
formed. In group I, an intrathecal catheter was implanted on the day of the experiment 
at the L6-S1 level of the spinal cord; in group II, an intracerebroventricular cannula 
was placed 5-6 days before the experiment. 
Results: It was verified that the group treated with S-methyl-L-thio-citrulline, via in-
trathecal pathway, showed complete or partial inhibition of the urethral sphincter re-
laxation and total inhibition of the micturition reflexes. The urethral sphincter and the 
detrusor functions were recovered after L-Arginine administration. When S-methyl-L-
thio-citrulline was administered via intracerebroventricular injection, there was a sig-
nificant increase of urethral sphincter tonus while preserving the sphincter relaxation 
and the detrusor contractions, at similar levels as before the use of the drugs. Never-
theless there was normalization of the urethral tonus when L-Arginine was applied. 
Conclusions: The results indicate that, in female rats anaesthetized with urethane, the 
nNOS inhibitor administrated through the intrathecal route inhibits urethral sphincter 
relaxation, while intracerebroventricular injection increases the sphincter tonus, with-
out changing bladder function. These changes were reverted by L-Arginine administra-
tion. These findings suggest that the urethral sphincter and detrusor muscle function 
is modulated by nitric oxide.
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InTRODucTIOn

The lower urinary tract function, includ-
ing bladder, and striated urethral sphincter, fills/
stores and empties/voids urine in two distinct 
phases. The gradual filling/storage of urine by the 
bladder (under low pressure) involves a progres-
sive increase of the urethral sphincter muscle to-
nus, while simultaneously maintaining the urethra 
closed. The integrity and coordination between 

the autonomic and somatic nervous systems is 
important in order to preserve continence and al-
low micturition. Emptying/voiding requires rapid 
pressure elevation and concomitant relaxation of 
the urethral sphincter (cross-talk mechanism), fa-
cilitating urine drainage (1, 2).

Bladder function has been studied using 
electric stimulation as well as by drug adminis-
tration. Electric or chemical stimulation of the 
dorsolateral pontine tegmentum, also described 
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as the pontine micturition center (PMC), provokes 
micturition due to simultaneous bladder contrac-
tion and urethral sphincter motoneuron inhibition, 
while microinjections with inhibitory drugs in the 
PMC block the micturition reflex (3). Electric stimu-
lation of the nucleus paracoelureus causes contrac-
tion of the pelvic floor muscle and, as consequence, 
increases urethral pressure, whereas injury to the 
nuclei of this area evokes detrusor hypertonia and 
urethral relaxation (4). For this relaxation and con-
traction mechanism of the detrusor and urethral 
sphincter to happen, it has been proposed that de-
scendent fibers from the PMC project directly onto 
the preganglionic parasympathetic nuclei, on the 
dorsal commissure nuclei and on the intermedium-
lateralis column nuclei (4). The activation of these 
preganglionic nuclei stimulates pelvic ganglia and 
inhibits interneurons that have projections in Onuf’s 
nuclei. These interneurons release two important 
neurotransmitters: γ-aminoglutamic acid (GABA) 
and glycine (5-8) that facilitate the urethral sphinc-
ter relaxation. Nevertheless, this relaxation is not 
observed when strychnine, a glycine inhibitor, is 
administrated before any external stimulation. This 
strongly suggests the possibility of the involvement 
of these neurotransmitters in the urethral activity 
(7, 9, 10). Furthermore, Buss & Shefchyk verified 
that electric stimulation applied directly on the pre-
ganglionic parasympathetic nuclei leads to relax-
ation of the striated urethral sphincter with conse-
quent reduction of intraurethral pressure (6).

The micturition and storage complex mech-
anism has the participation of several neurotrans-
mitters, including nitric oxide (NO) at the peripheral 
and central nervous system (11). There are reports 
of high densities of nitric oxide synthase (NOS), an 
enzyme that catalyzes the amino acid L-Arginine 
[L-ARG] to convert to L-citrulline and NO in the 
presence of oxygen and nicotinamide adenine di-
nucleotide phosphate (NADPH), in the spinal cord 
dorsal horn, especially in the superficial area, in the 
dorsal commissure and in the site of the pregangli-
onic sympathetic and parasympathetic nuclei (12-
14). Therefore, NO induces striated urethral sphinc-
ter (SUS) in vitro relaxation (13) and when reflexly 
induced (15-17).

It has been proposed that NO acts as an 
important mediator in non-adrenergic non-cho-

linergic neurotransmitters (NANC) in the smooth 
and striated muscles of the lower urinary tract, 
since NO synthase (NOS) is present in micturition 
reflex neuronal fibers. These include primary sen-
sitive neurons, spinal interneurons, preganglionic 
sympathetic and parasympathetic neurons in the 
spinal cord, postganglionic parasympathetic neu-
rons in the peripheral ganglia, in lower urinary 
tract motoneurons and in afferent fiber dorsal root 
ganglia (15, 18, 19).

As it is not well established what type 
of NOS isoform is involved in the bladder out-
let function, the aim of this work was to study 
the effect of the neuronal NOS (nNOS) isoform on 
the detrusor and SUS during reflexogenic contrac-
tions in normal female rats.

MATERIAL AnD METhODs

Ethical approval
The protocol applied in this experiment 

was approved by the Committee of Ethics of the 
Ribeirão Preto Medical School, University of S. 
Paulo. All efforts were undertaken to minimize the 
suffering and reduce the number of animals used 
in this experimental protocol.

Surgical Procedure
Female Wistar rats, weighting 230-270g 

(45-50 day old), were anesthetized with urethane 
(1.0g/kg, subcutaneously). After a lower abdomi-
nal incision (~1cm), the bladder was exposed 
and a polyethylene catheter (PE-50; id=0.58mm; 
od: 0.96mm; Clay Adams, Parsipanny, NJ, USA), 
with the end flared by heat to create a small col-
lar, was implanted through the bladder’s anterior 
wall. A coaxial (double-lumen made in our labo-
ratory) catheter consisting of an outer tube (PE-
160; od=1.57mm; id=1.14mm; Clay-Adams) and 
an inner tube (PE-50) was inserted into the prox-
imal urethra through the bladder dome, separat-
ing the bladder and urethra, with no risk of neu-
ral damage to the bladder neck. Both catheters 
were separately tied with 4-0 silk, and attached 
to the pressure transducers (World Precision In-
struments) to record urethra and urinary blad-
der pressures. For isovolumetric recording of the 
bladder pressure, the ureters were transected at 
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the level of the aortic bifurcation so that diuresis 
did not change bladder volume during the ex-
periment. The distal ends of the ureters were tied, 
and a PE-10 catheter (id=0.28mm; od=0.61mm; 
Clay-Adams) was placed in the proximal sec-
tion of each ureter for spontaneously draining 
urine out of the abdominal cavity. All data were 
collected and stored in the computer by Windaq 
software (DATAQ Instruments Inc., Akron, OH, 
USA). At the end of the experiments, the ani-
mals were euthanatized by exsanguination. Fol-
lowing this procedure, a dye was injected in the 
subarachnoid space and in the lateral ventricle, 
and a lumbar laminectomy or craniotomy was 
performed in every rat to confirm the catheter or 
cannula position, respectively.

Cystourethrometry
Using a micro-pump (Kd Scientific Infu-

sion Pump, Model 780.200, Ser. #201755, USA), 
a warm saline (37ºC, 0.9%) infusion was inject-
ed through the PE-50 catheter, at a flow rate of 
0.02mL/min until the bladder contraction at-
tained a pressure higher than 15cmH20, at which 
point the infusion was interrupted. The urethra 
was continually infused (with the micro-pump) 
with saline solution through the coaxial catheter 
at a rate of 0.075mL/min to record the urethral 
perfusion pressure (UPP), and the vesical pres-
sure under isovolumetric conditions (Figure-1). 
The saline infused into the urethra was allowed 
to drain freely through the urethral meatus.

Implantation of the Intrathecal (i.t.) Catheter
The i.t. implantation of a catheter (PE-10) 

in the rats (n=7) was performed on the same day 
of the experimental procedure. A special needle 
was placed in the vertebral canal through the L5-
L6 intervertebral space. The correct positioning of 
this needle in the subarachnoid space was con-
firmed by the tail-flick reflex of the rat. Follow-
ing this procedure, a PE-10 catheter containing 
10% heparin was passed through the needle, pro-
gressing 2.0cm into the intravertebral canal, and 
the distal tip of this catheter was placed exactly 
between segments L6-S1 of the spinal cord. The 
needle was then removed, and the catheter was 
tied to the subcutaneous tissue with 4-0 silk.

Implantation of the Intracerebroventricular 
(i.c.v) Cannula

Rats (n=6) were anesthetized with ket-
amine (75mg/kg) and xilazine (7.5mg/kg), both 
administered intramuscularly. The animals were 
placed in a stereotaxic frame (David Kopf Instru-
ment, USA) in a dorsal recumbent position. A 
small burr hole, 1mm in diameter, was made in 
the parietal cortex using a dental drill, care being 
taken to avoid damage to the dura during drill-
ing. A 23G cannula, 10.5mm in length (made in 
our laboratory) was implanted in the right lateral 
ventricle (1.0mm posterior to the bregma, 1.6mm 
lateral to the midline, and 3.4mm below the sur-
face of the skull), according to Paxino’s and Wat-
son’s coordinates (20). The cannula was fixed to 
the skull with autopolimerizant acrylic cement. A 
metallic mandrill was placed in this cannula to 
close the system, and fixated with the same acrylic 
cement. G-Procaine Penicillin (8.000UI, intramus-
cular) was administered immediately after surgery.

The rats were housed in cages with wood 
shavings, at a controlled temperature (22±0.2ºC), 
with a light/dark cycle of 12/12h, and had 

figure 1 – Representative diagram of experimental model applied 
in this study, and simultaneous evaluation of the urinary bladder 
isovolumetric pressure and isotonic urethral pressure of normal female 
rats, anesthetized with urethane.
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free access to food and water. Experimental 
recordings were performed 5-6 days after cannula 
implantation.

To evaluate the involvement of NO in 
the function of the rat’s detrusor and striated 
urethral sphincter (under normal conditions) we 
administrated, through either i.t. or i.c.v. spaces 
the following drugs: (a) S-methyl-L-thio-citrul-
line dihydrochloride (L-SMTC), a selective po-
tent inhibitor of the NOS isoform enzyme, at 
a single dose of 1.0μmol (mixed with saline 
7μL), followed by flushing with 10μL of artifi-
cial cerebrospinal fluid (aCSF) (composition in 
g/L: NaCl=8.1; KCl=0.25; Na2HPO4=0.08; Mg-
Cl26H20=0.1; NaHC03=1.72; CaCl22H2O=0.14; 
(NH2)2CO=1.3; Glucose=0.6, pH=7.4, gassed 
previously with 95% O2/5% CO2) and (b) L-Argi-
nine, a physiological substrate for NOS and the 
precursor of NO, at single dose of 10μmoL (10μL), 
with an additional 10μL aCSF for flushing. The 
drug administration was performed slowly (5µL/
min), using a Hamilton micro-syringe (10µL). 
Catheter volume was approximately 7μL.

Drugs
The drugs used in this experiment were: S-

methyl-L-thio-citrulline dihydrochloride (Calbio-
chem Inc, USA); L-Arginine and Urethane (Sigma 
Chemical Co. USA); Xilazine Chloride (Carbier SA, 
Spain); Ketamine Chloride (Cristália SA, Brazil) 
and G Procaine Penicillin (Euro-farma Laboratóri-
os, Brazil).

statistical analysis

The results were expressed by mean±the 
standard error of the mean. The ANOVA test was 
used for statistical analysis, followed by post hoc 
Bonferroni’s multiple-comparisons test (multiple-
group comparison). The values were considered 
statistically significant when P<0.05. Graphs were 
generated using GraphPad 5.0 Prism Program 
(GraphPad Software, Inc., San Diego, CA, USA).

REsuLTs

Cystourethrometry
During the maximal isovolumetric con-

traction of the detrusor a nadir urethral pressure 
occurred, simultaneously exhibiting a coordi-
nated reciprocity between the bladder contrac-
tion and sphincter relaxation at regular intervals 
(Figure-2). It was also verified that in all ani-
mals the decrease of urethral pressure preceded, 
by a short period, the increase of intravesical 
pressure. The maximal amplitude of the detrusor 
contraction coincided with maximal relaxation 
of the urethral pressure. Bursting was observed 
in all records, and these reflexes only occurred 
during the maximal amplitude of the bladder 
contractions (Figures 2, 3A-C, and 4A-C). These 
oscillations were suppressed immediately after 
restoration of urethral pressure to the baseline, 
and simultaneous reduction of the detrusor con-
traction (Figure-2).

Intrathecal (i.t.) Drug
Five to ten minutes after L-SMTC admin-

istration (1μmol, i.t.) total reduction of the detru-
sor contraction was observed as well as significant 
suppression of the urethral sphincter relaxation 
(Figures 3A and B, Table-1). After L-ARG admin-
istration (10μmol, i.t.) the vesicourethral function 
was restored. Results showed maximum ampli-
tude of the bladder contractions, and relaxation 
of the urethral sphincter, which were similar to 
the recordings before administration of the L-
SMTC drug. After restoration of the vesicourethral 
function, we noted that the tonus of the urethral 
sphincter was slightly increased. Following the 
administration of the L-ARG, there were no sig-
nificant changes in the magnitude of the values 
of bladder pressure, but there was an increase in 
the duration and interval of the detrusor isovolu-
metric contractions. At the same time, there were 
no changes to the magnitude of the intravesical 
pressure (Figures 3C, 5A and B, Table-1).
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figure 2 – simultaneous and independent recording of both the vesical isovolumetric and urethral pressure in a normal 
female rat anesthetized with urethane. During the maximal relaxation of the urethral pressure high frequency oscillations 
occur (amplified square), and they disappear when the bladder pressure decreases and the urethral pressure returns to its 
baseline. 
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Intracerebroventricular (i.c.v.) Drug
After L-SMTC administration (1μmoL 

i.c.v.), there were no significant changes to bladder 
pressure, but there was a slight increase in the du-
ration of the detrusor contraction. All but one ani-
mal, showed an increase of the urethral tonus. At 
the same time changes in the urethral relaxation 
were not observed, maintaining a similar record 
to that noted before the L-SMTC administration 
(Figures 4B and C, 5C and D, Table-1). After L-
ARG administration, mean values of the urethral 
relaxation amplitude were similar to those before 
the L-SMTC injection. There was a slight decrease 
in bladder pressure amplitude, but without statis-
tical significance (Figure-5C).

cOMMEnTs

In this study it was verified that changes 
to both bladder and striated urethral sphincter 
of normal rats occurred after using the L-SMTC 
and L-ARG drugs. The main observation after the 

administration of L-SMTC (1μmol, i.t.) was an 
inhibition of the detrusor contraction and total 
reduction of the urethral sphincter relaxation am-
plitude. We noticed that i.t. delivery maintained 
the pressure baseline, whereas i.c.v. injection led 
to a slight increase of the striated urethral sphinc-
ter pressure. After L-ARG administration (1μmol 
i.t. and i.c.v.), whole recovery of the bladder and 
urethral function was observed. It is quite probable 
that the effect that provoked the relaxation inhibi-
tion of the urethral sphincter was due to the inhi-
bition of NO production, since the nitrergic neu-
rotransmitter is directly involved in smooth muscle 
relaxation of the urethra of several animal species 
(15). This interpretation is also consistent with the 
observation of in vivo i.t. administration of NG-
Nitro-L-Arginine (L-NA), an NOS inhibitor, which 
completely suppresses urethral relaxation (19).

In the present study, this effect was ob-
served by using the nNOS inhibitor as it hindered 
the urethral sphincter relaxation (maintaining the 
pressure on the baseline) as well as on the detrusor 

0
60
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Table 1 – cistouretromanometry in female wistar rats after administration of L-sMTc and L-ARg.

Control L-SMTC L-ARG

i.t.
Vesical pressure (cmH2O) 46.4±4.8 1.4±0.2 44.5±3.7

Urethral pressure (cmH2O) 32.5±1.7 41.3±1.7 28.2±2.7

i.c.v.
Vesical pressure (cmH2O) 40.2±3.2 31.5±9.2 36.5±4.8

Urethral pressure (cmH2O) -17.2±-1.3 -4.7±-1.3 -14.9±-1.7

L-sMTc = S-methyl-L-Tiocitrullina; L-ARg = L-Arginine
i.t. = intrathecal; i.c.v. = intracerebroventricular

figure 3 – (gI) – simultaneous and independent recordings of the bladder isovolumetric and urethral sphincter pressure 
of a female rat. Rat anesthetized with urethane in the control phase (A), after administration of L-sMTc (B) and L-Arginine 
(c). The administration of nnOs (1 μmol, i.t.), a selective inhibitor, and isovolumetric contractions of the detrusor and the 
relaxation of the urethral sphincter were abolished completely. These functions were restored after the L-ARg (10 μmol, 
i.t.), a nO precursor, albeit the detrusor contractions were prolonged. This record also shows bursting (high frequency 
oscillations) during the maximal urethral relaxation and the contraction of the detrusor (A,c). This bursting was significant 
during the detrusor contraction maximal spike and ended at the return to the baseline of bladder pressure.
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figure 4 – (gII) - simultaneous and independent records of the bladder isovolumetric and urethral sphincter pressure of a 
female rat. Data was collected in the rat anesthetized with urethane in the control phase (A), after L-sMTc (B) and L-ARg (c) 
administration. The administration of the nnOs (1 μmol, i.c.v.) did not abolish isovolumetric contractions of the detrusor and the 
relaxation of the urethral sphincter, but increased the interval and discreet duration of the detrusor contractions. These changes 
were not restored after the administration of L-ARg, however, the sphincter tonus was reduced and the miccional interval was 
elongated . This recording also shows that there were no changes in bursting (high frequency oscillations) during the maximal 
urethral relaxation and in maximal detrusor contractions (A,B,c). 
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depression, caused by drug administration directly 
in the spinal cord segment (L6-S1). Interestingly, 
the same injection, administrated in the supraspi-
nal region, produced an increase of the sphincter 
tonus without modifying its function. This fact 
suggests that this enzyme has diverse physiologic 
actions in different intracerebroventricular sites.

The apparent discrepancy between the re-
sponses of the L-SMTC administrated via i.t. and 
i.c.v. has not been well elucidated. It is important 
to consider that NO is expressed in many nuclei 
of the PMC such as in the locus coeruleus alpha, 
periacquecdutal gray, and nucleus paragiganto-

cellularis (21). Indeed, NO may have a modulatory 
function in the release of the different neurotrans-
mitters involved in the micturition reflex. On the 
other hand, it has been ascribed to the nNOS en-
zyme the inhibition in preganglionic parasym-
pathetic nuclei found in the spinal cord segment 
L6-S1 (22). In this case, it has been also suggested 
that NO released from efferent parasympathetic 
fibers in the lower urinary tract has an inhibitor 
effect on the afferent fibers (13); and NO has been 
identified as a neurotransmitter in the urethral 
sphincter relaxation induced during the micturi-
tion reflex (23).
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It has been accepted that responses ob-
served in this study, after the administration of 
L-SMTC and L-ARG, via i.c.v., are the result of 
the action of these drugs on the PMC or on para-
ventricular nuclei found adjacent to the ventricle 
wall. As the nNOS isoform concentration in the 
paraventricular region is significant (24), it is con-
sistent to attribute that the increased tonus of the 
urethral sphincter, after the i.c.v. administration 
of L-SMTC, is due to the high concentration of 
NOS in the supraspinal central nervous system. 
Furthermore, the activation and restoration of the 
urethral sphincter function verified in the present 
experiment after the L-SMTC and L-ARG injec-

tions in the lateral ventricle is indicative that the 
PMC or paraventricular nuclei found adjacent to 
the ventricle wall are influenced by these drugs 
(24). This possibility has as basis after specific 
radioligand injections [14C]-L-NA-(NG-Nitro-Ar-
ginine), [14C]L-Citrulline and 7-Nitro-Indazole (L-
NIO).These drugs were readily detected in the ad-
jacent tissue of the ventricle wall, and their action 
spread quickly from the infusion site (25, 26).

In this case, it is reasonable to accept that 
responses observed in this study, after the adminis-
tration of L-SMTC and L-ARG, via i.c.v., are a result 
of the action of these drugs on the PMC or on para-
ventricular nuclei found adjacent to the ventricle 

figure 5 – Effect of the administration of  i.t. (A,B) and i.c.v. (c,D) L-sMTc on intravesical pressure and on urethral sphincter 
relaxation during the detrusor isovolumetric contraction of female rats anesthetized with urethane. with drug administration 
(L-sMTc, 1 μmoL, i.t.) an expressive inhibition of the detrusor contraction (A), and urethral sphincter nadir relaxation 
inhibition (B) occurred. After L-ARg (10 μmol, i.t.) administration bladder and urethral function were restored (A,B). 
nevertheless, when the injection was performed via i.c.v. there were no significant changes in the intravesical pressure (c), 
but a statistically significant inhibition of the urethral tonus that was reversed after the L-ARg administration (D). 
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wall. Moreover, it is possible that the cerebrospi-
nal fluid of the lateral ventricles drains the drugs 
to the third and fourth ventricles, and through the 
interventricular aqueduct, they flow to the periaq-
ueductal nuclei, and to area close to the tegmentum 
pontinum dorsomedialis and to the PMC. In this 
context, one should consider that neurons in the 
ventrolateral region of the periaqueduct have pro-
jections in the Barrington’s nuclei (25-27).

The full or partial suppression of the ure-
thral relaxation amplitude, using nNOS enzyme 
selective inhibitor via i.t. administration is con-
sistent with the results found by Pullen and Hum-
phreys (27). They identified, through histochemical 
studies, a high density of nNOS, but not eNOS and 
iNOS isoforms, in the motor somatic nuclei of the 
lumbosacral segment (L6-S1), in the ventrolateral 
region, in the ventromedial region and in Onuf’s 
nuclei. Furthermore, it has been proposed that 
cholinergic somatic innervations of the sphincter, 
via pudendal nerve, contain the non-adrenergic 
non-cholinergic (NANC) neurotransmitter NO that 
induces urethral sphincter relaxation (28). A study 
that supports this observation was performed in 
our laboratory using female rats. It was verified an 
increase of the urethral resistance when NG-Nitro-
L-Arginine Methyl Ester (L-NAME) was i.t. or i.c.v. 
administered, and this resistance was significantly 
reduced after the injection of L-ARG (unpublished 
observations).

Another relevant comment was a study 
performed with knockout mice (targeted dele-
tion of the nNOS gene). The authors noted that 
these animals showed dysfunctional urinary out-
lets and hypertrophied and dilated bladders (29, 
30). Moreover, they observed that these bladder 
and sphincter muscles did not relax under electri-
cal stimulation. Similar data were observed when 
rats were treated with aminoguanidine, a selective 
inhibitor of the iNOS isoform (31). These obser-
vations are indicative that the drug used in this 
study (L-SMTC) can be effective in a similar way, 
inhibiting the relaxation or increasing the urethral 
sphincter tonus mediated by NO and, in conse-
quence, causing an increase of bladder capacity 
and compliance.

In summary, results of this research indi-
cate that in female rats the effect of nNOS (L-SMTC) 

causes inhibition of the detrusor contraction and 
inhibition of the urethral sphincter relaxation fol-
lowing drug injection via i.t.; the urethral sphincter 
tonus was unaltered, without significant changes in 
its function or in reflexes of the detrusor when the 
NOS inhibitor was administered via i.c.v. The SUS 
tonus was reverted to its normal condition when 
the L-ARG drug was applied via i.c.v. In this spe-
cific situation, the NO can be considered an im-
portant neurotransmitter and/or neuromodulator of 
the functional activity of the lower urinary tract. It 
is reasonable to speculate that acetylcholine inhibi-
tion by L-SMTC via i.t. increases the inhibition of 
preganglionic parasympathetic nuclei (L6-S1 nuclei) 
and, indirectly, the inhibition of the intraneuronal 
segment, deactivating the pudendal nerve. More-
over, the results observed in this research suggest 
that the supraspinal neurons that express NOS can 
activate the midbrain periaqueductal gray and peri-
ventricular neurons that integrate the PMC (Bar-
rington’s nucleus).
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Report case (s) relevant aspects: Man, 27 years old, complaining of acute testicular pain 
by 2 hours in the remaining left testicle. Denies fever, lower urinary tract symptoms 
such as dysuria, urinary frequency, concommitant or prior urethral discharge to the 
painful condition. He underwent right orchiectomy 13 years ago by testicular torsion. 
He is a chronic user of cocaine for 15 years and during the last three days the drug use 
was continuous and intense.
Proposed premise substantiating case (s) description: 
Initial diagnostic hypothesis:
Syndromic:
Acute Scrotum Syndrome (SEA)
• Main Etiologic (testicular torsion)
• Secondary Etiologic (acute orchiepididymitis)

Briefly delineates what might it add? Lines of research That Could be Addressed: In this 
challenging clinical case we presented an alternative and new etiologic diangosis for 
the acute scrotum which the main etiologic factor remains testicular torsion. This new 
diangosis is acute testicular ischemia as a complication of cocaine abuse.

Keywords:
Spermatic Cord Torsion; 
Scrotum; Cocaine
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InTRODucTIOn

Male patient, 27 years-old, got into the 
emergency room of the local hospital complai-
ning of severe testicular pain that started 2 hours 
ago and has worsened since then. Moreover, he 
reported having made use of large amounts of 
cocaine in the last three days, with the last dose 
consumed by nasal aspiration within the last 3 

hours. He states, as personal history, that un-
derwent orchiectomy 13 years ago due to testi-
cular torsion.

On admission the patient was conscious, 
alert, oriented and hectic. Pulse=HR=125 beats/
minute; Respiratory Rate=22 breaths/minute and 
blood pressure=150 x 100mm Hg.

Urological physical examination: penis 
with normal characters. Scrotal pouch showing 

doi: 10.1590/S1677-5538.IBJU.2015.0663
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remaining left hard testicle, slightly increased 
in volume and moderate pain on palpation. There 
were no signs of testicular tumors on palpation, or 
swelling in the scrotal wall (Figure-1).

After initial approach, the patient was re-
ferred immediately to Ultrasonography Unit, who-
se examination showed reduced blood flow in the 
left testicle, as well as heterogeneous echo-texture.

With these sonographic findings the most 
likely diagnosis was “asynchronous testicular tor-
sion”, and the patient immediately was referred 
for surgical exploration.

After the left testicle surgical exposure it was 
noted that there was no testicular torsion or twisting 
of the spermatic cord, as well as spermatic cord ede-
ma. However, the testis was increased in volume and 

hardened on palpation. The surface was white-pe-
arlescent interspersed with several areas of cyanosis 
and ischemia, suggesting severe vasoconstriction of 
the testicular vasculature (Figure-2).

Ventilatory support and hydration was 
started and urological treatment consisted of im-
mersing the testis in warm saline, followed by sur-
gical fixation, avoiding future testicular torsion.

After 20 minutes of soaking it in warm sa-
line, its surface seemed less cyanotic and having a 
softer consistency.

Next, scrotal wall was closed in layers 
with absorbable sutures. Pain improved only after 
cocaine poisoning has been controlled, about 12 
hours later.

Drug testing to identify the poisoning of 
cocaine was not performed. The diagnosis was 
eminently clinical, since the clinical history and 
physical examination confirmed the hypothesis of 
acute drug intoxication.

Case (s) hypothesis and rational
Precepts, clinical and basic reasoning 

supporting the case (s) and the hypothesis rai-
sed scenario. Why is it important and is being 
Reported?

After an extensive review of literature and 
as far as we know, this is the first published case 
report in the literature related to Acute Scrotum 
Syndrome caused by ischemia. Furthermore, its 
main etiology is cocaine abuse, which presents 
with clinical features that mimic the twist testis or 
spermatic cord. In fact, it is related to vasocons-
triction by chronic cocaine use, worsened with the 
intensive and acute drug use in the last three days.

figure-2 - scrotal exploration showing spermatic cord not 
twisted and hardened, with areas of ischemia and cyanosis 
on its surface.

figure-1 - scrotum with increased volume without wall 
edema in the preoperative period.
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It is important to be reported because 
it can become a differential diagnosis of acute 
scrotum syndrome. Physicians should consider 
in the differential diagnosis, since the use of 
illicit drugs, such as cocaine, is quite prevalent 
among adolescents and young adults around 
the world.

Discussion and future perspectives: what it 
might add and how does it relate to the cur-
rent literature

‘Take - home message’ - lessons learned
The sudden onset of clinical symptoms, 

within a short period of time, scrotal pain or the 
elements of its contents, with or without incre-
ase in scrotal volume is an urologic emergency. 
The typical presentation is known as Acute Scro-
tum Syndrome and usually presents in adoles-
cents and young adults. However, some cases are 
described in newborns (1).

The spectrum of conditions affecting the 
scrotum and its content ranges from incidental 
findings to acute pathologic events that require 
diagnosis and emergency treatment.

The most common differential diagnoses 
are twisting of the spermatic cord, testicular or 
appendix torsion, epididymitis, orchitis, ingui-
nal hernia, local trauma, sexual abuse, testicular 
tumor, scrotal idiopathic edema, cellulitis, vas-
culitis among others and the ultrasound-Doppler 
examination is important tool for elucidate the 
etiologic diagnosis (2).

A careful history and physical examina-
tion are of vital importance for the correct diag-
nosis. In addition, depending on the underlying 
disease that causes Acute Scrotum Syndrome, 
time is a critical factor for treatment success.

Testicular Torsion is a condition whi-
ch must always be considered in cases of acute 
scrotum syndrome and orchiectomy may be the 
final result of diagnosis and treatment delay.

This is a 27 year-old man diagnosed with 
Acute Scrotum syndrome with typical characte-
ristics presented by the acute onset of the history 
of scrotal pain. The patient had a similar episode 
of acute scrotum 13 years ago due to a sperma-
tic cord torsion, which resulted in right orchiec-
tomy when he was only 13 years old.

Knowing that the current acute symptom 
might have the same etiology, we were asked for 
scrotal ultrasound-doppler, which was made in 
less than 20 minutes. The sonographic/doppler 
diagnosis was reduced blood flow to the remai-
ning testicle, strongly suggesting the diagnosis 
of torsion of the spermatic cord or testis. Thus, 
the patient was immediately taken to the surgical 
scrotal exploration (Figure 1 and 2).

From the intraoperative clinical findings it 
was necessary to return to clinical history to dis-
cover the true etiology of the present Acute Scro-
tum Syndrome.

During the examination of the patient in 
the emergency room the patient had altered vital 
signs such as tachycardia, tachypnea and psycho-
motor agitation, which improved after the use of 
sedatives in pre-and intraoperative periods.

Testicular pain became more intense when 
he began to abuse cocaine three hours before se-
eking medical help. Coincidentally, he said that 
the pain worsened than ever after cocaine abuse.

The action of cocaine in testicular circu-
lation is very little reported in the literature. In 
1999, Li and colleagues reported the effects of co-
caine on testicular circulation in rats (3, 4). The is-
chemic effect is made by indirect action of cocai-
ne by blocking the reuptake of neurotransmitters, 
which leads to the local vasoconstriction.

Yang and colleagues in 2006 reported 
that the use of cocaine in rats resulted in pro-
longed vasoconstriction in testicular vessels and 
the effects of cocaine in the testis, as infertility, 
may be due to ischemia or ischemia-reperfusion 
injury of the testis (5).

In humans, the relationship between testi-
cular pain and ischemia induced by chronic use of 
cocaine was initially suggested by Neynaber and 
colleagues in a case report of Wegener’s granulo-
matosis. However, testicular pain in this case was 
part of the clinical syndrome, where other organs 
were affected simultaneously. It was described a 
case of a young man (22 years old-cocaine addict) 
who developed vasculitis with involvement of 
multiple organs such as the upper and lower res-
piratory tract, kidney, testicles and skin as well as 
laboratory abnormalities. All these characteristics 
lead to a diagnosis of Wegener’s granulomatosis. 
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The involvement of multiple organs is typical of 
this syndrome; however, testicular involvement is 
very rare; it was believed that cocaine abuse had 
stimulated the development of systemic granulo-
matous vasculitis (6).

Doherty and colleagues reported the 
patient’s history with acute testicular pain that 
mimicked the clinical condition of torsion of the 
spermatic cord.

Ultrasound examination revealed impaired 
testicular blood flow compatible with the main 
hypothesis and the patient underwent emergency 
scrotal exploration. However, it was not found 
torsion of th  e spermatic cord. Reviewing the clini-
cal history, the authors observed that the patient 
was daily user of metanphetamin and had used 
the drug one hour before starting pain in the acu-
te scrotum syndrome (7). The description of this 
event has the same context of the present case 
report, however with different drug use (8).

In a study that evaluated the anatomical 
aspects of the epididymis and tunica vaginalis in 
patients with testicular torsion, Favorite and col-
leagues (9) found that the normal anatomy of the 
contralateral epididymis and tunica vaginalis was 
rare (4% in their series). According to these au-
thors, these findings highlight the need for explo-
ration and bilateral orchipexy in cases of testicu-
lar torsion.

In this case, although we found no eviden-
ce of testicular torsion in the surgical approach, 
we proceeded the fixation as a protective procedu-
re justified by his past history of testicular torsion.

As differential diagnosis we remember that 
Polyarteritis nodosa (PAN) is a vasculitis of immu-
ne origin that can cause clinical involvement of 
testicular pain in 2-18% of cases. Testicular pain 
is one of 10 criteria to make the diagnosis of PAN 
according to the American College of Rheumato-
logy (10).

This is the first case described in the litera-
ture that presents with clinical features that mimic 
testicular torsion of the spermatic cord or without 
other systemic symptoms. Unlike other cases in 
the literature, this patient had testicular pain as 
the only symptom of acute scrotum syndrome.

The effects of the use and abuse of cocaine 
are well described in the literature. Patients may 

present tachycardia, hypertension, and psycho-
motor agitation. Concerning Central Nervous 
System symptoms, patients may have seizures, is-
chemic or hemorrhagic stroke and its clinical con-
sequences. In the cardiovascular system, they may 
present hypertension and tachycardia, cardiac ar-
rhythmias, myocardial infarction even in young 
patients without atherosclerosis. The respiratory 
system may have chronic rhinitis, nasal septum 
perforation, oropharyngeal ulcers and pulmonary 
infarction. In the digestive system one can find 
ulcerations and bowel infarction and ischemic 
colitis as well. The changes in liver, kidney and 
skin are also predominantly related to vasocons-
triction.

The final message this case report teaches 
us is that we must consider testicular isquemia as 
a differential diagnosis of acute scrotum syndro-
me in patients under cocaine intoxication.
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ABsTRAcT         ARTIcLE InfO______________________________________________________________     ______________________

A 47-year old, Caucasian man underwent extracorporeal shock wave lithotripsy 
(ESWL) of a 14mm calcium stone in the right renal pelvis, without urinary tract 
obstruction or sepsis. 24 hours after ESWL septic shock occurred and the patient 
was admitted to the Intensive Care Unit (ICU). Escherichia coli emerged from the 
blood and urine culture. The patient developed acute renal failure and it was 
necessary to start a continuous renal replacement therapy (CRRT). Infection was 
successfully treated, patient recovered renal function and an improvement of ge-
neral condition occurred. The patient was then discharged but three day later the 
patient returned to the hospital to seek treatment for left facial hemiparesis and 
hypotonia of his left arm. The brain computed tomography showed a wide abs-
cess (55x75mm) in the frontal right parietal region. A neurosurgical intervention 
was then performed and the culture of the drained material resulted positive for 
Escherichia coli. The guidelines of European and American Associations of Uro-
logy do not suggest a prophylactic antibiotic therapy for pre-ESWL (except in the 
presence of risk factors). The serious complication that occurred in the described 
low risk patient raises the question of whether routine culture and/or antibiotic 
prophylaxis, is appropriate.

Key words:
Lithotripsy; Urolithiasis;
Shock, Sepsis; ESWL
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BAcKgROunD

ESWL is a modality of treatment that is wi-
dely adopted for renal and ureteral stones. ESWL 
is generally considered a safe treatment: minor 
complications are reported in a significant number 
of patients whereas serious complications, causing 
ongoing morbidity or mortality, are rare, affecting 
less than 1% of patients. We describe a serious 
complication following an uncomplicated kidney 
stone ESWL in a patient without any symptoms of 
urinary tract or systemic infections, which resul-
ted in septic shock and metastatic brain abscess.

cAsE pREsEnTATIOn

A 47-year old Caucasian man underwent 
extracorporeal shock wave lithotripsy (ESWL) for 
a 14mm calcium-containing stone in the right re-
nal pelvis, without any sign of sepsis or urinary 
tract obstruction. In the history he reported a renal 
colic episode and one ESWL treatment about 10 
years before. Tonsillectomy, appendicectomy, and 
history of bronchial asthma with removal of nasal 
polyps were reported as well.

24 hours after the ESWL procedure, the 
patient experienced malaise, fever, vomiting, and 

doi: 10.1590/S1677-5538.IBJU.2015.0727
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DIscussIOn

It’s known that urinary tract infections, 
pyelonephritis and urosepsis may complicate the 
ESWL procedure. Urinary tract infections occur 
in about 0.3%, asymptomatic bacteriuria 2.8-5% 
(1) of cases. Post -ESWL bacteremia occurs in 5% 
of blood cultures, the development of sepsis after 
bacteremia is estimated at 1% (2). Pyelonephritis 
and sepsis occur in 0.3% of patients (3). Among 

dyspnea, and required hospitalization. The blood 
gas analysis showed metabolic acidosis with hypo-
xemia and hypocapnia (pH 7.33, PCO2 31.7mmHg, 
PO2 49.9mmHg, 84.2% SO2, HCO3 18.1mmol/L, 
BE-8.1), unstable hemodynamics, arterial blood 
pressure 90/50mmHg, tachycardia. Laboratory 
fi ndings showed neutrophilic leukocytosis (WBC 
22830/mmc, neutrophils 92.1%), thrombocyto-
penia (PLT 91.000/mmc), coagulation disorders 
(41.6% PT, aPTT 55.1’’), renal impairment (serum 
creatinine 4.59mg/dL, BUN 96mg/dL), liver disor-
ders (total bilirubin 2.4mg/dL with direct 1.12mg/
dL, ALT 53U/L, AST 45U/L). CRP was 14.87mg/dL 
and procalcitonin 48.55ng/mL. The patient showed 
a gradual onset of respiratory distress that required 
an oro-tracheal intubation. Chest and abdominal 
computed tomography showed stone fragments of 
the right kidney and ureter (Figure-1). The patient 
was admitted to the ICU with a diagnosis of septic 
shock after ESWL. The cultures of blood and urine 
resulted positive for Escherichia coli. The patient 
started a wide-spectrum antibiotics therapy and 
continuous renal replacement treatment (CRRT). 
CRRT was stopped after 72 hours because of the re-
covery of renal function. Laboratory fi ndings sho-
wed an increase of leukocytes (up to 36,230mmc) 
on the fourth day and then a gradually decrease, 
while platelets decreased to 8.000mmc on the third 
day. Liver and kidney biochemical tests gradually 
returned to the normal range. Patient’s general 
conditions improved, hemo-and urine culture were 
negative, but, given the persistence of leukocytosis 
(12,840/mmc), PCR at 7.78mg/dL and fever, it was 
decided to continue beta-lactam antibiotics (amo-
xicillin-clavulanate) therapy. The patient was fi -
nally discharged but after 3 days he was readmitted 
because of left facial hemiparesis, hypotonia and 
loss of strength in the left arm. The brain compu-
ted tomography (Figure-2) performed in emergency 
condition showed a large abscess (55x75mm) in 
the frontal right parietal region. Neurosurgical in-
tervention was then performed to drain the abscess 
and the culture of drained fl uid resulted positive 
for Escherichia coli. The patient continued the anti-
biotic therapy with carbapenems and tigeciclina for 
15 days then continued only with carbapenems for 
a total length of fi ve weeks. Complete neurological 
recovery occurred.

figure 1 - cT at the admission. Residual stone fragments 
in the lower calcyx (a), and in the lower tract of the ureter 
(b and c).

A

B

c
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cOncLusIOns

Notwithstanding AUA and EUA guidelines 
and recent data from the literature which do not 
suggest a prophylactic antibiotic therapy prece-
ding-ESWL procedure (except in the presence of 
known risk factors), in this case urosepsis with me-
tastatic brain abscess occurred following a ESWL 
treatment of an uncomplicated kidney stone. The 
meta-analysis (10) on the basis of which the Ame-
rican Urology Association defined its guidelines, 
recognizes that there is a lack of recent randomized 
controlled trials that primarily evaluate individual 
pre-procedure risk factors.

The question arises as to whether a urine 
culture and/or antibiotic prophylaxis should be 
routinely considered prior to ESWL treatment of 
uncomplicated kidney stone.
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the risk factors identified for the development of 
post-ESWL infection are larger stone size (>2cm), 
prior history of urinary tract infections, the pre-
sence of calyceal diverticula (4) struvite stones or 
stent-catheter (3). The existing literature confirms 
that the occurrence of post-ESWL sepsis is an infre-
quent condition (5-8). To our knowledge, this is the 
first report of a central nervous system infection 
following ESWL of uncomplicated kidney stone, 
apart from a case of a metastatic endophthalmitis 
(6). Predisposing conditions cannot always be iden-
tified or recognized: for example, an infected stone 
is not always easily identifiable because not all in-
fected calculi are associated with positivity of urine 
culture (9). These factors are emphasized even by 
the American Urology Association (AUA) and the 
European Urology Association (EUA). Their guide-
lines agree that, after an extensive literature review 
and in light of a recent new meta-analysis (10), an-
tibiotic prophylaxis is not necessary for shock wave 
lithotripsy, especially when no or low risk factors 
are present. Accordingly, the patient had no indica-
tion for prophylactic antibiotic therapy: the stone 
was 14mm of diameter, located in the renal pelvis, 
no stents or catheters were present at the moment 
of the procedure, it was a calcium-containing no-
-staghorn stone.

figure 2 - Brain cT showing cerebral abscess of the front-
parietal region.
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Testicular abscess: a very rare complication of 
brucellosis

Our fi rst case was a 26-year-old man 
presenting with right scrotal swelling, pain and 
redness. Sonographic evaluation revealed a cystic 
lesion of approximately four centimeters with a 

doi: 10.1590/S1677-5538.IBJU.2015.0641

thick wall, septa, and solid components. On MR 
imaging, the lesion appeared hypointense on T1 
weighted images with a hypointense peripheral 
halo surrounding its wall (Figure-1a). On T2 
weighted images, the lesion was hyperintense 
and had a lobulated smooth contour (Figure-1b). 
On gadolinium-enhanced T1 weighted images, 
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D
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E

figure 1 - A 26-year-old male patient. On T1 weighted image (a) a hypointense cystic lesion with a thick wall is seen 
within the right testicle. The lesion appears hyperintense (arrow) on T2-weighted image (b). Lesion’s wall shows marked 
enhancement after intravenous gadolinium injection (arrow) (c). coronal T2 weighted image (d) shows the same lesion and 
contralateral varicocele. On diffusion weighted image obtained with a b value of 1000s/mm2 (e), the lesion shows restricted 
diffusion and appears hyperintense (arrow).
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peripheral enhancement was evident (Figure-
1c). Testicular abscess was associated with 
contralateral varicocele (Figure-1d). On diffusion 
weighted MR imaging, the lesion showed mild 
restricted diffusion on images with a b value of 
500s/mm2 and markedly restricted diffusion on 
images with b values of 1000s/mm2, 1500s/mm2 
and 2000s/mm2. The ADC value of the lesion was 
1.44mm2/s (Figure-1e). Serologic Brucella Rose 
Bengal test was positive and Wright test was 
positive at 1/1280 titer. The patient was treated 
with antibiotic therapy and abscess drainage.

Our second case was a 23-year-old man 
with left scrotal swelling, pain and redness who 
was referred for scrotal MRI following a scrotal so-
nography that revealed a hypo echoic mass lesion 
with cystic areas and calcifi cations. On T1-wei-
ghted images, there was a septated hypointense 
mass lesion of approximately 3 centimeters within 
the left testis (Figure-2a). The lesion was hype-
rintense on T2-weighted images (Figure-2b) and 
showed peripheral enhancement on T1-weighted 

gadolinium enhanced images (Figure-2c). On di-
ffusion weighted MR imaging, the lesion showed 
mild restricted diffusion on images with a b value 
of 500s/mm2 and markedly restricted diffusion on 
images with b values of 1000s/mm2, 1500s/mm2 
and 2000s/mm2. The ADC value of the lesion was 
1.165mm2/s (Figure-2d). Wright test was positive 
at 1/160 titer. The patient was treated with anti-
biotic therapy and abscess drainage.

Our third case was a 24-year-old man 
with painless right scrotal swelling. Sonography 
revealed an enlarged right testis with a diffusely 
hypoechoic nodular appearance. On T2-weighted 
MR images (Figure-3a) right testis was hypoin-
tense relative to the left testis. Right testis appea-
red slightly hyperintense on T1-weighted images 
(Figure-3b) when compared with the left side and 
showed strong enhancement after intravenous 
injection of gadolinium (Figure-3c). The lesion 
showed mild restricted diffusion on images with 
a b value of 500s/mm2, 1000s/mm2, 1500s/mm2 

1500s/mm2 and 2000s/mm2. The ADC value of the 

figure 2 - A 23-year-old male patient. On T1 weighted image a cystic lesion with heterogeneous signal intensity and thick 
wall is seen within the left testicle; (a). The lesion appears heterogeneous hyperintense on T2 weighted image; (b) and its 
wall shows enhancement; (c) after intravenous gadolinium injection. On diffusion weighted image obtained with a b value of 
1000s/mm2; (d), the lesion shows restricted diffusion and appears hyperintense.
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lesion was 1.221mm2/s (Figure-3d). Wright test 
was positive at 1/320 titer. The patient was trea-
ted with antibiotic therapy and abscess drainage.

Regarding the scrotal and testicular mas-
ses, it is of crucial importance to correctly cha-
racterize the lesion to avoid unnecessary or-
chiectomies (1, 2). Specifi cally for patients with 
abscesses due to testicular brucellosis, the main 
differential diagnosis is necrotic tumors that may 
necessitate orchiectomy. On the other hand, fai-
lure to correctly diagnose a testicular brucellosis 
abscess may lead to delayed treatment and partial 
or total destruction of the testis.

Testicular brucellosis abscesses occur in 
patients with epididymo-orchitis when necrosis 
develops in the region of granulomatous infec-
tion induced by the persistence of the bacteria in 
macrophages (3). A testicular brucellosis abscess 
is an extremely rare entity with nine published 

cases in the literature so far. Of these nine cases, 
three patients underwent conservative treatment 
with antibiotics and drainage (3). The remaining 
six patients underwent orchiectomy with com-
bined antibiotic treatment (3). Three cases we 
present in this study were treated with antibiotic 
therapy and drainage, as well.

In conclusion, brucellosis testicular abs-
cesses are lesions that need to be diagnosed pre-
cisely to plan the most appropriate therapy. So-
nography is very useful to detect these lesions. 
To correctly characterize these rare lesions, con-
trast enhanced scrotal MRI combined with di-
ffusion weighted sequences is needed.

cOnfLIcT Of InTEREsT

None declared.

figure 3 - A 24-year-old male patient. On T1 weighted image the right testis was slightly hyperintense relative to left testis 
and enlarged; (a). The right testis appears hypointense compared to left testis on T2 weighted image (arrow); (b). After 
intravenous gadolinium injection and it shows strong enhancement; (c). The lesion has an ADc value of 1.221mm2/s (d).
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InTRODucTIOn

Ureteral stricture in the proximal ureter is 
a rare condition with few effective treatment op-
tions. The purpose of this video is to demonstrate a 
simplified robotic ureteroureterostomy technique.

cAsE

A 27-year old female was diagnosed 
with a left 5mm ureteral stricture, 3 cm from 
the UPJ. Patient had the history of ureteroscopy 
for a 1.6 x 1.0 cm stone 13 months prior. After 
unsuccessful attempts of endoscopic treatments 
including laser endoureterotomy and indwelling 
ureteral stent placement, she underwent robotic 
ureteroureterostomy. 

 The patient was placed in 60º flank position 
with the ipsilateral arm positioned on the side of the 
patient. Five ports were placed in a straightline con-
figuration lateral to the rectus muscle and the robot 
was docked perpendicular to the patient torso. The 
ureter was dissected and the stricture area identified 
intraoperatively using the surrounding scar tissue 
and proximal dilatation as clues. The ureter was 

vIDEO sEcTIOn
doi: 10.1590/S1677-5538.IBJU.2015.0249

transected and spatulated. In order to minimize ten-
sion, two peri-ureteral sutures were performed prior 
the ureteroureterostomy anastomosis. 

REsuLTs

The operative time was 300 minutes and 
the estimated blood loss was 50 mL. There were no 
intra or postoperative complications. The double 
J stent was removed after 4 weeks and no recur-
rence was noted after 27 months. The 1-year pos-
toperative renal scintigraphy showed a split renal 
function of 43.3% in the treated side, with a T1/2 
of 7.0 minutes.

cOncLusIOn

Robotic ureteroureterostomy is a suitable 
and feasible alternative for the treatment of short 
proximal ureteral strictures where endoscopic mo-
dalities have been unsuccessful. 
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Ureteral reconstruction can be challenging when done open or in a minimally-invasive manner.  
Ureteral reconstruction is a perfect use of the surgical robot. Here Andrade et al. (1) present a well-made 
and illustrative video that demonstrates the steps needed to complete a technically sound, minimally-
-invasive proximal ureteral repair. This will add to the body of literature and video instruction that im-
proves and propels the field of robotic/minimally-invasive urologic reconstruction.

doi: 10.1590/S1677-5538.IBJU.2015.0249.1
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InTRODucTIOn

Robotic-assisted partial nephrectomy 
(RAPN) is an effective option for the manage-
ment of small renal masses. Off-clamp RAPN has 
emerged as a method to minimize renal ischemic 
injury and improve renal functional outcomes. 
In this video we demonstrate our technique for 
off-clamp RAPN in a patient with a complex 
3.6cm hilar tumor.

MATERIALs AnD METhODs

We performed a retrospective review of 
187 patients who received off-clamp RAPN be-
tween August 2007 and March 2015. Patient de-
mographic information, operative information, 
perioperative outcomes, and renal functional ou-
tcomes were evaluated. The Chronic Kidney Dise-
ase Epidemiology Collaboration formula was used 
to calculate eGFR.

REsuLTs

The 187 patient cohort had a mean (±stan-
dard deviation) age of 58.8±11.8 years and a mean 

vIDEO sEcTIOn
doi: 10.1590/S1677-5538.IBJU.2015.0386

BMI of 32.2±8.3kg/m2. The mean clinical tumor 
size was 2.9±1.6cm with a mean nephrometry sco-
re of 6.9±2.1. There was a mean operative time 
of 169±61 minutes and a mean estimated blood 
loss of 242±299mL. Positive surgical margins oc-
curred in 2 cases (1.1%). Average hospital length 
of stay was 2±1.3 days, and there were 14 (7.5%) 
postoperative complications. Mean percent decli-
ne of eGFR was 6.8±21.4%. The average follow-up 
was 454 days (15-2195 days) with 1 recurrence 
(0.53%) occurring at day 596.

cOncLusIOn

Off-clamp RAPN, which eliminates warm 
ischemic time, is both safe and effective in the tre-
atment of small renal masses when performed by 
an experienced surgeon. We have found this tech-
nique is appropriate for most tumors amenable to 
minimally invasive partial nephrectomy.

cOnfLIcT Of InTEREsT
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In this video the Wright et al. (1) demonstrate their off-clamp technique of robotic-assisted partial ne-
phrectomy (RAPN) and subsequently report the outcomes of a cohort of patients previously treated utilizing 
this technique. The method of choice for haemostasis in this video is electrocautery with the compression of 
larger vessels with robotic fourth arms if troublesome bleeding is encountered. One assumes if further bleeding 
is encountered, haemostasis can also be obtained using suture ligation. Off-clamp RAPN has gained popularity 
in recent years with the view to eliminate warm ischemia in order to maximize preservation of renal function. 
Various techniques for achieving this goal have been described ranging from tertiary and quaternary branch 
dissection to utilization of preplaced sutures in selected cases at the time of RAPN (2, 3). Zero ischemia comes 
at the potential price of increase in blood loss, higher complication rates and inferior visualization of tumor bed 
compromising resection with negative surgical margin. However with technical refinements and an increase in 
cumulative experience such drawbacks can be eliminated as demonstrated in this series (4).

 On the flipside evidence from studying changes in the operated kidney using MAG3 renal scan also 
supports the notion that not every minute of ischemia counts and renal parenchyma preservation plays a more 
important role in renal function preservation if the warm ischemia time can be limited to less than 25-30 mi-
nutes (5, 6). Furthermore where prolonged ischemia time anticipated intracorporeal cooling could mitigate the 
deleterious effects of warm ischemia without compromising renal functional outcomes (7). Future studies need to 
explore the role of renal ischemia preconditioning, use of novel renoprotective agents, as well as quantifying the 
influence of unmeasured factors on renal function such as the impact of local ischemia caused by renorrhaphy. 
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ABsTRAcT         _______________________________________________________________________________________

Purpose: Currently, several modalities are used to manage bladder stones. We report laparoscopic single port cystoli-
thotomy using stone basket via pneumovesicum method.

vIDEO sEcTIOn

InTRODucTIOn

Case description: Patient 63 years old, male with multiple 
bladder stones. Our cystolithotomy procedure was car-
ried out under general anesthesia with dorsal lithotomy 
position. With rigid cystoscopic view, the bladder was 
maximally distended with saline solution, then a 10-mm 
laparoscopic trocar was placed transvesically at four cen-
timeters in the midline above the pubic symphysis. Then, 
the optical transmission medium was changed from wa-
ter to CO2 gas and we gained better operative vision af-
ter suction with irrigation. By use of CO2 gas within the 
bladder instead of saline irrigation, we can prevent the 
overflow of saline out onto the skin or extravesical tis-
sues. Furthermore, air enables more clear view than water 
under the limited light source.
We performed the operation under a intravesical pressure 
of 10 to 12mm Hg. At first we tried to remove stones by 
forceps, but it could not be passed through the trocar. We 
used stone basket to grasp the stone one by one and even-
tually we could remove all the stones through trocar with-
out additional use of laparoscopic specimen bag or other 
instruments. We closed the port site with a subcutaneous 
suture and bond application. 

REsuLTs

 The whole procedure was completed 
without any complication and there was no injury 
to bladder mucosa. The operative time was 42 

minutes and blood loss was negligible. Total number 
of extracted stones was 16 and maximal diameter 
of biggest stone was 1.3cm. Foley removal was 
done in 3 days and the patient was discharged after 
spontaneous voiding in the 4th day the operation. 
Patient had no history of bladder outlet obstruction 
and did not complained of voiding symptoms. So 
no additional management was proposed.

DIscussIOn AnD cOncLusIOns

Usually, these patients are treated with 
transurethral cystolithotomy using holmium laser 
or other energy. But any kind of fragmentation 
technique need the stone to be fragmented into 
small pieces to be irrigated out even with the use 
of holmium laser, or ultrasonic probe lithotripsy. 
Large prostates with serious intra-vesical 
protrusion or an elevated bladder neck can make 
the removal of fragments difficult with the risk of 
postoperative urethral strictures if manipulation is 
done via urethra. Also, the risk of bladder mucosal 
injury or perforation must be taken into account. 
So, the proposed technique has several advantages 
in relation to transurethral procedures. Also, it is 
possible to remove the Foley catheter earlier than 
when transurethral cystolithotomy is performed (3 
versus 7 days).

doi: 10.1590/S1677-5538.IBJU.2015.0337
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Our procedure has some limitations. If 
stones are bigger than 15mm, our procedure 
may not be applied. Elbahnasy et al. were able to 
minimize this problem by using a self-retaining 
laparoscopic trocar (1). Others used an endo catch 
bag to capture the stones before lithotripsy. This 
made the procedure more efficient as fragments 
would be trapped into the bag during lithotripsy, 
so allowing for easy removal of bladder fragments 
from the bladder (2). And the bag provides a 

barrier between the lithotripter and the bladder 
wall providing a protective layer, which minimizes 
trauma during the procedure. Extracorporeal 
pneumatic lithotripsy or Kelly forceps using bag 
could be applied too, in case of large stone if our 
technique is not available (3).
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Bladder stones account for ~5% of all urinary tract stones and are associated with bladder outlet 
obstruction, neurogenic or augmented bladders, infection or foreign bodies. Small bladder stones can 
be managed efficiently by transurethral methods and larger stones by open or laparoscopic approaches. 
However, the optimal management of multiple intermediate sized stones is controversial. Options include 
cystolithotomy (open or laparoscopic) and endoscopic cystolithotripsy either via a transurethral, percu-
taneous or combined approach using holmium:yttrium-aluminum-garnet (Ho:YAG) laser, ultrasonic or 
pneumatic cystolithotripsy (1,2). When bladder stone fragmentation is necessary, I prefer the Ho:YAG 
laser using either a cystoscope or nephroscope as it is safe, highly effective and enables stone fixation 
against the bladder wall. A recent randomized, prospective study found that Ho:YAG was more effective 
than pneumatic cystolithotripsy for treating bladder stones smaller than 1.5 cm (3). Another randomized 
study comparing the three endoscopic modalities (transurethral use of cystoscope or nephroscope and 
percutaneous cystolithotripsy) found the transurethral route using a nephroscope to be the most efficient 
modality (i.e. shorter operative time) with long-term urethral stricture rate similar to transurethral cys-
toscope technique, but all three techniques were equally efficacious in treating bladder stones 1-4 cm (4).

Choi and Bae (5) present here a modified percutaneous cystolithotomy by the use of pneumo-
vesicum which has been previously used for bladder cuff excision during nephroureterectomy, ureteral 
reimplantation for vesicoureteral reflux, and simple prostatectomy. It appears to be a safe and efficient 
procedure with acceptable morbidity and may be a viable alternative to the aforementioned procedures. 
This approach should be reserved for selected cases with stones too large for transurethral removal but 
small enough to be readily extracted via a laparoscopic port.

doi: 10.1590/S1677-5538.IBJU.2016.0337.1
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In an era with robotic partial nephrectomy dominating as the predominate modality to tackle 
small renal masses, Choiand Bae (1) demonstrate that advanced laparoscopic skill in urology is still alive 
and well. The difficulty in management with multiple renal tumors is not only nephron preservation, but 
how to limit the amount of warm ischemia when having to preform multiple resections and renorrha-
phies. The utilization of off clamp partial technique in managing smaller and less complex masses allows 
to maintain manageable ischemia time, obviating the risk of permanent renal damage. While technically 
challenging, laparoscopic partial nephrectomy can afford all the benefits of minimally invasive surgery 
similar to robotics but yet without the costs. The challenge will become how do we continue to keep this 
skill set alive, as more and more training programs preform less laparoscopy and more robotics.

Trushar Patel, MD
Department of Urology,

University of South Florida,
2 Tampa General Circle, STC6

Tampa, FL 33606, USA
E-mail: tpatel7@health.usf.edu

doi: 10.1590/S1677-5538.IBJU.2016.0337.2

Vol. 42 (5): 1050-1050, September - October, 2016
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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 con-
sideration by another Journal, b)- that all authors 
have contributed to the information or material sub-
mitted for publication, and that all authors have read 
and approved the manuscript, c)- that the authors 
have no direct or indirect commercial fi nancial in-
centive associated with publishing the manuscript, 
d)- that the source of extra-institutional funding, 
specially that provided by commercial companies, is 
indicated, e)- that the study had been reviewed and 
approved by a certifi ed Ethical Board or Committee, 
f)- a non-plagiarism statement ( I (We) declare that 
all material in this assignment is my (our) own work 
and does not involve plagiarism). 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 
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 
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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 provided, 
the name of the institution should be mentioned.

Original Article: Original articles should 
contain a Cover Page, Abstract, Introduction, 
Materials and Methods, Results, Discussion, 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 critical 
and systematic analysis of the most recent publi-
shed manuscripts dealing with a urological topic. 
A State of the Art article is the view and experien-
ce 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 as-
pects

▪ 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-
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 
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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.
▪ 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.
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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.


