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Prostate cancer screening with PSA: “Aequanimitas”

Sir William Osler, during his speech at Pennsylvania University in May, 
1st, 1989, said: Gentlemen, farewell. Take with you for combat the motto of 
the wise old roman legislator (Antonio Pio, from Lorium in Etruria): Aequa-
nimitas (1).

In Brazil, prostate cancer is the most frequent malignant tumor in men. 
In 2012, 60,180 new cases were observed, with a total mortality of 12,778 
patients (2).

In the last 20 years, since the clinical introduction of prostate specific 
antigen screening (PSA), the incidence and mortality of metastatic prostate 
cancer lowered significantly. Although it not has been proved that the use 
of PSA was responsible for this lowering, in 1985 localized tumors in USA 
represented at most 58% of cases in USA; in the last few years, only 4% of 
patients had an initial presentation of the tumor with metastasis. Moreover, 
relative survival in five years increased exponentially, from 69% in the 70’s 
to 96-99% in the present, concurrent with the general use of the exam (3-5).

But in May 2012 the United States Preventive Services Task Force 
(USPSTF) published a report contrary to the use of PSA for screening of pros-
tate cancer. This recommendation received a grade “D”, which meant, that, 
according to the panel committee opinion that was presided by a pediatrician, 
a family doctor and a geriatrician, existing scientific data demonstrated that 
there are more damages than benefits with the use of this test (6).

Recently, the American Urological Association (AUA) also published its 
recommendations about the use of PSA for the early detection of prostate cancer. 
The panel of urologists recommends the use of PSA every 2 or more years only for 
men from 55 to 69 years old, after a shared decision between the physician and 
the patient about the risks and benefits of the test. The paper states that, except for 
men with risk factors of prostate cancer, the routine use of PSA is not recommend-
ed for the remaining age ranges or if life expectancy is lower that 10-15 years (7).

Volume 39 | number 4 | July . August , 2013   |    INT BRAZ J UROL
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An ideal screening program must present several criteria:

1. Focus on diseases with impact in public health;
2. Screening of population with long life expectancy;
3. Be able to identify asymptomatic disease in a phase of its natu-

ral history liable to curative treatment;
4. Use of diagnostic tests with high specificity and sensitivity;
5. Use of non-invasive diagnostic tests, easy to apply and with low 

costs;
6. Use of diagnostic tests that do not detect cases with indolent 

clinical behavior, that lead to unnecessary treatments;
7. The treatment must be capable to modify the natural history of 

the disease lowering mortality;
8. The treatment must not compromise quality of life.

Since screening of prostate cancer with PSA does not meet all these cri-
teria, it became a polemical topic. Part of controversy is due to the confusion 
between population screening and early diagnosis. Another part is caused by 
the problems related with the quality of existing studies and the analysis of 
the obtained results.

When health care professionals apply PSA exams in a population of as-
ymptomatic patients, they are performing an organized population screening 
(or mass). This situation is quite different than of a man spontaneously con-
sulting an urologist in his private office in order to realize an exam to verify if 
he has prostate cancer. In this last situation, the very own candidates are self-
selected due to several reasons (familiar history of prostate cancer, partner 
insistence, friends influence, any urinary symptom) and this characterizes an 
opportunistic screening. The studied populations are not necessarily identical, 
since population screening is applied following an active plan, to guest people 
with an age range pre-defined and with pre-established frequency. In the op-
portunistic screening the early detection of the disease results from individual 
interaction and personal initiative of the patient.
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The controversy arises when the obtained information with the pop-
ulation screening studies with methodological problems are generalized as 
guidelines of medical societies in order to guide the opportunistic screening.

There are five studies about population screening of prostate cancer. 
Two of them are old and were realized in Quebec, Canada, and Norrköping, 
Sweden, with discordant results (8,9). A review of the Cochrane Library con-
cluded that these two studies presented huge methodological limitations, pre-
venting any proper conclusion (10).

Three other studies presented better evidence level (11-16).
The European study ERSPC [The European Prostate Cancer Screening 

Trial] randomized a population of 162,243 men between 55 and 69 years old, 
for screening with PSA (n = 81,816) or control without PSA (n = 99,184). 
Several medical centers participated, but the protocol was not uniform in all. 
Most used the value of PSA ≥ 3.0 ng/mL in order to indicate prostatic biopsy. 
After a median follow-up of 11 years, the screening lowered in 41% the risk 
of metastasis and in 20% the chance of death due to cancer (confidence levels 
(CI) of 95%:0.65-0.98 P = 0,004)). Among all patients submitted to biopsy, 
76% presented a benign pathology, demonstrating a high level of false posi-
tive results. But 1,055 patients had to be screened and 37 were diagnosed with 
prostate cancer in order to prevent death by the tumor (11,12).

The North American study PLCO (Prostate Cancer Screening Trial) ran-
domized 76,693 men aged 55 to 74 years old for screening using annual PSA 
and rectal digital exam (n = 38,343) or a group control for “usual urological 
care”, that meant using their urologist criteria (n = 38,350). After 13 years of 
follow-up, the mortality was similar in both groups (p = not significant) (13,14). 
The used value of PSA that indicated biopsy was 4.0 ng/mL. The problem of this 
study was the control group. In the USA the “usual care” includes PSA exam, 
and half of the control patients were submitted to PSA compared to 85% of the 
randomized group. So it would not be unexpected that there was no difference 
between the groups. In fact, this study represents a better comparative analysis 
of two types of PSA screening, one more intense than the other.
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The better study, from Goteborg, Sweden, 20,000 men were randomized 
1:1 for PSA screening every two years or control without PSA. Age ranged 
from 50 to 64 years (median = 56 years). The used PSA level for biopsy was 
between 3.0 to 4.0 ng/mL. After a period of follow-up of 14 years, 12.7% of 
patients of the screened group had a diagnosis of prostate cancer, and 8.2% 
of the patients of control group. There was a lowering of mortality due to 
prostate cancer of 40% (CI 95%: 0.17-0.64; absolute lowering of 0.9% in 
control group versus 0.5% in screened group). In that study, 293 patients had 
to be screened and 12 had a diagnosis of prostate cancer in order to lower 
the death by the tumor (15,16). These numbers are similar to those of breast 
cancer screening.

The current guidelines are based on meta-analysis (MA) of the studies 
that determined that there are no benefits of the screening (17-19). However, 
there are several factors involved in a good MA, mainly the quality of the in-
cluded studies. Those of the current have important methodological problems 
and analyzed very heterogeneous populations. Also, a higher statistical power 
was given to the PCLO study than to the Sweden study, and the explanation 
was that 60% of the European study ERSPC included men from Goteborg.

One of the main problems with prostate cancer screening is the hyper-
detection of tumor or over-diagnosis, an excess of diagnosis of clinical tu-
mors with low significance. In the ERSPEC study, the occurrence of low risk 
tumors (PSA < 10 ng/mL and Gleason score ≤ 6) was almost three times higher 
in the screened group than in control group (11,12).

Those who criticize the use of PSA state that the only randomized study 
that compared radical prostatectomy versus observation in the era of PSA 
(PIVOT study) showed that there was no benefit of the radical surgery for the 
patients with low risk tumor, the majority of selected patients of screening 
programs [HR:1.15; CI 95%: 0.80-1.66; absolute difference after 12 years in 
favor of observation: 5.4% (37.2% vs. 31.8%; p=not significant)]. (20).

Moreover, the indication of prostatic biopsy according to the level of 
PSA has been modified over the years and contributed to the diagnosis of 
more low risk tumor patients (21). The analysis and interpretation of the cur-
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rent data is more complex since, besides the hyper-detection, we include the 
bias of time of anticipation and stage migration on the analysis of the results, 
artificially modifying the survival statistics.

On the other hand, there was a real lowering of the percentage of 
metastatic prostate cancer and the cancer-specific mortality in the last de-
cades, coinciding with the introduction of the clinical use of PSA without 
any other convincing explanations (22). And the definitions that we use to 
classify prostate cancer came from old pathological parameters described us-
ing optical microscopy. Since until now we do not have molecular criteria to 
predict individual response, the interpretation of the biological behavior or 
“low risk or insignificant” tumors is unsafe. Opposing to the current restric-
tive recommendations of the use of PSA, Vickers et al. demonstrated that the 
level of PSA around 45 years old in patients without risk factors can provide 
data regarding the chance of developing more aggressive prostate cancer and 
death due to the tumor. Among 21,277 men from Malmo, Sweden, the au-
thors concluded that 44% of death due to prostate cancer occurred when the 
PSA level was above the 10th percentile. The limit values of PSA according 
to age were: 45-49 years: ≥ 1.6 ng/mL; 51-55 years: ≥ 2.4 ng/mL. Men with 
PSA levels above these established limits present a three-time fold increase 
of metastatic prostate cancer in 15 years than other men and needed a more 
intense follow-up. To the others, more than half of the men, they suggested 
that three measures of PSA around 45 years old, in the beginning of the fifties 
and around 60 years old may be sufficient (23).

It is obvious that we need to judiciously evaluate these new propos-
als. Instead of accept as absolute the societies decisions, I think that we must 
develop our own guidelines, based on modern concepts and on the experience 
with our population, in order to adapt them to our reality.

For the early diagnosis of prostate cancer, as it was known by our Por-
tuguese ancestors a long time ago, and long before Osler - not so much to the 
sea, not so much to the ground.
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Background: Electrical stimulation is commonly recommended to treat urinary inconti-
nence in women. It includes several techniques that can be used to improve stress, urge, 
and mixed symptoms. However, the magnitude of the alleged benefits is not completely 
established.
Objectives: To determine the effects of electrical stimulation in women with symptoms or 
urodynamic diagnoses of stress, urge, and mixed incontinence.
Search Strategy: Our review included articles published between January 1980 and Janu-
ary 2012. We used the search terms “urinary incontinence”, “electrical stimulation”, “in-
travaginal”, “tibial nerve” and “neuromodulation” for studies including female patients.
Selection Criteria: We evaluated randomized trials that included electrical stimulation in 
at least one arm of the trial, to treat women with urinary incontinence.
Data Collection and Analysis: Two reviewers independently assessed the data from the 
trials, for inclusion or exclusion, and methodological analysis.
Main Results: A total of 30 randomized clinical trials were included. Most of the trials 
involved intravaginal electrical stimulation. Intravaginal electrical stimulation showed 
effectiveness in treating urge urinary incontinence, but reported contradictory data re-
garding stress and mixed incontinence. Tibial-nerve stimulation showed promising re-
sults in randomized trials with a short follow-up period. Sacral-nerve stimulation yielded 
interesting results in refractory patients.
Conclusions: Tibial-nerve and intravaginal stimulation have shown effectiveness in trea-
ting urge urinary incontinence. Sacral-nerve stimulation provided benefits in refractory 
cases. Presently available data provide no support for the use of intravaginal electrical 
stimulation to treat stress urinary incontinence in women. Further randomized trials are 
necessary to determine the magnitude of benefits, with long-term follow-up, and the 
effectiveness of other electrical-stimulation therapies.

INTRODuCTION

Urinary incontinence is a common health 
problem in the female population. It results in li-
mitations to daily activity and quality of life (1,2). 
About 25% of women between 15 and 64 years 
old and more than 50% of those attended in ge-
riatric clinics are incontinent (3).

 The International Continence Society (ICS) 
defines urinary incontinence (UI) as any involun-
tary urine leakage. Stress urinary incontinence 
(SUI) is defined as involuntary leakage upon effort 
or exertion, or upon sneezing or coughing. Urgency 
urinary incontinence (UUI) is the complaint of in-
voluntary loss of urine associated with urgency; 
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and mixed (urinary) incontinence (MUI) is the com-
plaint of involuntary loss of urine associated with 
urgency and also with effort or physical exertion, 
or upon sneezing or coughing (4).

 Current guidelines recommend conservati-
ve management, defined as interventions that do 
not involve treatment with drugs or surgery targe-
ted to the type of incontinence, as a first-line the-
rapy in urinary incontinence (5,6).

 Electrical stimulation (ES) is a therapeutic 
option for patients with UI. It includes the suprapu-
bical, transvaginal, sacral and tibial nerves (5,7).

 Functional ES of the muscles of the pelvic 
floor was originally proposed by Caldwell in 1963 
to address faecal and urinary incontinence. Since 
then, clinical trials have reported some efficacy in 
treating SUI, UUI and MUI (7,8). The electrodes can 
be implantable or not, and the electrical stimulation 
can be of long or short duration (9).

The exact mechanism involved in improve-
ment of urinary symptoms through electrical stimu-
lation is not completely understood. Reorganization 
of spinal reflex and regulation of cortical activity are 
suggested as important outcomes of electrical stimu-
lation, which would be related to the mechanism of 
action of this therapy (10). The mechanism of action 
of ES was initially investigated in animal models, 
where it caused bladder relaxation by inhibiting the 
parasympathetic motor neurons. Other studies sho-
wed that transvaginal ES causes contractions of the 
pelvic floor, increasing the number of muscle fibers 
with rapid contraction, which are responsible for 
continence in situations of stress (9).

 Sacral-nerve stimulation consists of im-
plantation of a wire electrode in one of the sacral 
foramina, usually S3, which is then connected to 
a stimulator device. Usually it is used for refrac-
tory urinary incontinence and idiopathic urinary 
retention (9,11).

 Tibial nerve electrical stimulation is a peri-
pheral non-implantable method that can be applied 
percutaneously with a needle or transcutaneously 
with a stick-on electrocardiograph-type electrode (9). 
It was described by Mc-Guire in 1983 (12). Tibial-ner-
ve stimulation delivers neuromodulation to the pelvic 
floor through the S2-S4 junction of the sacral nerve 
plexus via the less invasive route of the posterior 
tibial nerve. This anatomical area has projections to 
the sacral nerve plexus, creating a feed-back loop 
that modulates bladder innervations (13-15).

 Suprapubical electrical stimulation aims 
for a direct stimulation of S3 nerve roots, in order 
to inhibit the detrusor activity, similarly to the sa-
cral electrical stimulation, but less invasive (16).

 This systematic review assessed published 
randomized trials on electrical stimulation, used to 
treat urinary incontinence in women.

MATERIALS AND METhODS

We performed an extensive electronic sys-
tematic review, searching through the Pubmed, 
Embase and Lilacs databases. We used a combina-
tion of the following terms: “urinary incontinen-
ce”, “electrical stimulation”, “intravaginal”, “tibial 
nerve”, and “neuromodulation” in trials including 
female patients. This search was performed accor-
ding to the PRISMA Statement (17).

 Two reviewers independently assessed data 
from trials, for inclusion or exclusion and metho-
dological analysis. The inclusion criteria were: ran-
domized trials, published between January 1980 
and January 2012, and patients with symptoms or 
urodynamic diagnosis of SUI, UUI, and MUI. Elec-
trical stimulation was used in at least one arm of 
the trial, and with clearly described methodology.

 We excluded trials with patients with neu-
rological disease, a language other than English, 
Spanish or Portuguese, or no outcomes related to 
urinary incontinence (scale validation, for exam-
ple). We subdivided the articles into groups accor-
ding to each specific electrical stimulation therapy: 
intravaginal, tibial, sacral, or suprapubic. When 
applicable, we presented the results according in-
continence types (stress, urge or mixed).

 We analyzed results of each group (median 
and range of mean values), comparing available ba-
seline and outcome clinical data (women´s obser-
vation, quantification, clinician´s observation, and 
quality of life). In addition we compared the control 
or the other study group with each electrical stimu-
lation subgroup.

RESuLTS

We initially identified 763 articles through 
the electronic search. We evaluated the full text 
of 63 publications, and selected 30 randomized 
trials for inclusion (Figure-1).

 The studies were divided into subgroups, 
according to the therapy studied: 21 investigated 
intravaginal electrical stimulation, 6 tibial nerve, 
2 sacral stimulation, and 1 suprapubic.

Intravaginal Electrical Stimulation
Twenty-one randomized trials included 

intravaginal electrical stimulation treatment for 
incontinent women. Ten of them analyzed women 
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with stress urinary incontinence, nine included urge 
urinary incontinence, and four focused on women 
with mixed incontinence. Two of 21 articles analyzed 
included stress and urge incontinence in the same 
paper, but we analyzed separately each complain on 
the same paper.

We described the results of intravaginal the-
rapy according to the type of incontinence.

 Stress Urinary Incontinence
Ten trials to treat stress urinary incontinence 

were included with a total of 765 patients (18-27). 
Most patients in all trials were close to 50 years of 
age. The most important outcomes of each paper are 
described in Table-1.

The articles described different frequencies 
and durations of therapies, from twice daily to once 
per week in frequency, and from 6 weeks to 6 months 
in duration, with a wide variability in the designs. 

Most articles (8/10) used 50 hz as stimulation fre-
quency, and intensities up to 100 mA (7/10).

The most frequent outcome measure used 
was subjective satisfaction, used in all papers; blad-
der diary was used in eight; pad test in 6; and quali-
ty-of-life questionnaires in 6, in a total of 10 papers.

Goode et al. published the trial with the lar-
gest sample analyzing 200 patients comparing IVES, 
behavioral training and self help booklet. Significant 
improvement related to baseline was established in 
all groups, with no difference between groups. (18).

IVES, PFMT, Vaginal Cones and no treatment 
were compared in 2 trials ( 21,23). While Castro et al. 
observed a statistically significant reduction in the 
pad test, in subjects who used pelvic floor exercises, 
electrical stimulation, and vaginal cones compared to 
the control group; Bo et al. found that reduction in 
leakage on pad test was greater in the exercise group 
than in the others.

Figure 1 - Flow of articles through different phases of the systematic review.
Figure 1 - Flow of articles through different phases of the systematic review. 

762 articles identified through 
database searching 

511 articles included for title-abstract 
evaluation after duplicates removed

63 full-text articles assessed for 
eligibility 

30 randomized trials included 

33 full-text articles excluded
2 Full text in a language other 
than English, Spanish, Portuguese 
(1 Icelandic,1 Chinese) 
5 Neurological diseases 
6 Electromagnetic stimulation 
13 No evaluated outcomes related 
to urinary incontinence 
4 Not randomized 
3 No urinary incontinence 

448 articles excluded based on 
inclusion criteria 

763 articles identified through
database searching

511 articles included for title-abstract
evaluation after duplicates removed

448 articles excluded based on
inclusion criteria

33 full-text articles excluded
2 Full text in a language other
than English, Spanish, Portuguese
(1 Icelandic,1 Chinese)
5 Neurological diseases
6 Electromagnetic stimulation
13 No evaluated outcomes related
to urinary incontinence
4 Not randomized
3 No urinary incontinence

63 full-text articles assessed for eligibility

30 randomized trials included
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IVES versus sham therapy was evaluated 
in 3 trials (24,25,27). Although Sand et al. found 
significant improvement in the active pelvic flo-
or stimulator comparing to sham device in pad 
test, bladder diary and subjective self report of 
leakage, no difference was demonstrated in QoL.

 Urge Urinary Incontinence
Nine trials to treat urge urinary inconti-

nence were included with total of 534 patients 
(25,26,28-34). Most patients in the trials were 
close to 55 years of age. The most important ou-
tcomes of each paper are described in Table-2.

Five articles (total of nine) described a 
frequency of twice-weekly therapy and sessions 
of 20 minutes. Twelve weeks was the most com-
mon duration of therapy (3/9), ranging from 4 
to 16 weeks. All the studies applied an intensity 
of stimulation below 100 mA, and four of them 
(4/9) used 10 hz as the frequency.

The most frequent outcome measure was 
bladder diary, used in all papers; subjective satis-
faction was used in 8; and quality-of-life ques-
tionnaires in 6, from a total of 9 papers.

Wang et al. described the largest sample 
with 103 patients, comparing IVES, PFMT and 
BAPFMT (28). IVES had the greatest subjective 
improvement and was the most effective of the 
three treatments. BAPFMT was more effective 
than PFMT.

Five trials compared IVES and anticholi-
nergic drugs (26,29-32). All reported significant 
improvement related to baseline in both groups; 
however, Wang et al. found significant improve-
ment in IVES related to Oxybutinin and placebo.

 Mixed Urinary Incontinence
Four trials to treat mixed urinary inconti-

nence were included with a total of 143 patients 
(35-38). Most patients in the trials were close to 
50 years of age. The most important outcomes of 
each paper are described in Table-3.

The frequency of sessions was between 
twice daily and 3 times a week; the duration 
of therapies ranged between 7 and 12 weeks. 
All papers applied an intensity of stimulation 
below 100 mA, and a range of 4 to 50 hz as the 
frequency.

The most frequent outcome measures 
were subjective satisfaction (2/4), bladder diary 
(2/4), and pad test (2/4). Quality-of-life question-
naire was applied in 1 paper.

Amaro et al. had the largest sample, that 
included 40 patients, comparing IVES and sham 

therapy (35). In the 60-min pad test and in the 
subjective satisfaction level, there was a signifi-
cant reduction in both groups, with no signifi-
cant difference between them.

Tibial Nerve Electrical Stimulation
Six randomized trials provided data on 

the use of tibial nerve stimulation for treatment 
of urge urinary incontinence (39-44). These trials 
included a total of 426 women, Peters et al. had 
the largest sample analyzing 174 women (39). 
Mean ages in the trials ranged from 40.3 to 68.9 
years of age. The most important outcomes of 
each paper are described in Table-4.

The frequency of sessions was weekly in 
all papers, with a duration of 30 minutes for 12 
weeks in most of them (4/6). Five papers applied 
an intensity of stimulation below 10 mA, 20 hz 
as the frequency and use percutaneous technique 
(Urgent PC device).

The most frequent outcome measures 
were bladder diary (6/6), quality of life (5/6), and 
subjective satisfaction(4/6).

Peters et al. had the largest sample 
analyzing 174 women, comparing PTNS and 
sham therapy (39). They reported significant im-
provement related to baseline in both groups al-
though significant improvement was seen in the 
PTNS group related to sham therapy.

Three trials compared IVES and anticho-
linergic drugs (41-43). All reported significant 
improvement related to baseline in both groups, 
nevertheless, two of them found significant im-
provement PTNS group related to medication.

Sacral Stimulation
 Base on our criteria, we identified only 

two randomized trials evaluating sacral-nerve 
stimulation in urge urinary incontinence. One 
hundred twenty-seven women were evaluated in 
these papers. Both trials were done using the In-
terstim Device, and included patients who were 
refractory to previous treatments. The mean age 
in the papers was close to 40 years of age.

 Schmidt et al. demonstrated significant 
improvement in urge urinary incontinence in a 
one-day bladder diary in the sacral-nerve group, 
compared to the control group (p < 0.001) and 
this benefit was sustained after 18 months (45).

Hassouni et al. demonstrated significant 
(p < 0.05) sacral stimulation benefits in quality 
of life (SF-36), voiding parameters, and refrac-
tory urgency frequency symptoms, compared to 
a standard medical treatment group (46).
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Table 2 - Outcome parameters of intravaginal stimulation in urge urinary incontinence.

First Author/ Year N Comparison (s) group (s) Outcome measures Clincal outcomes Significance 
between groups

Franzén 2010 (29) 61 IVES x Tolterodine 4mg 
once daily

Bladder Diary
QoL- KHQ
Subjective

Significant improvement 
related to baseline in 

both groups. No diffe-
rence between groups.

p > 0.05

Ozdedeli 2008 (30) 31 IVES x Trospium 45mg/
day

Bladder Diary
QoL-IIQ

Subjective

Significant improvement 
related to baseline in 

both groups. No diffe-
rence between groups.

p > 0.05

Arruda 2007 (31) 64 IVES x Oxybutinin 10mg/
day x PFMT

Bladder Diary
Subjective

Significant improvement 
related to baseline in 

both groups. No diffe-
rence between groups.

p > 0.05

Wang 2006 (32) 68 IVES x Oxybutinin 7.5 mg/
day x Placebo

Pad Count
QoL- KHQ

Significant improve-
ment in IVES related to 
Oxybutinin and placebo. 
Significant improvement 

related to baseline in 
IVES and Oxybutinin.

Pad count/24h
p = 0.018 (x Oxy)
p = 0.012 (x plac)

Qol - KHQ total
p < 0.001 (x Oxy)
p = 0.006 (x plac)

Wang 2004 (28) 103 IVES x PFMT x BAPFMT QoL
Subjective

Significant improvement 
in  IVES and BAPFMT 
related  to PFMT. No 

subjective differences 
between groups.

Qol - KHQ total
p = 0.952 (x 

BAPFMT)
p = 0.004 (x PFMT)

Subjective
p = 0.567.

Berghans 2002 (33) 68 IVES x PFMT x IVES+PFMT 
x No treatment

DAI Significant improve-
ment IVES related to no 

treatment.

Treatment x no 
treatment)

DAI p = 0.032

Yamanishi 2000 (34) 68 IVES x Sham therapy Bladder Diary
QoL

Subjective

Significant improvement 
IVES related to sham 

therapy.

Bladder diary
p = 0.006

Quality of life
p = 0.045

Brubaker 1997 (25) 33 IVES x Sham therapy Subjective
Urodynamic

Significant improvement 
IVES related to sham 

therapy

Subjective
P = 0.027

Urodynamic
p = 0.004

Smith 1996 (26) 38 IVES x Propantheline 
bromide

Bladder Diary
Subjective

Significant improvement 
related to baseline in 

both groups. No diffe-
rence between groups

p > 0.05

IVES = Intravaginal Electrical Stimulation / qoL = Quality of Life Questionnaire / Khq = Kings Health Questionnaire / IIq = Incontinence Impact 
Questionnaire / PFMT = Pelvic Floor Muscle Training / Oxy = Oxybutinin / Plac = Placebo /  BAPFMT = Biofeedback-Assisted Pelvic Floor 
Muscle Training / DAI = Detrusor Activity Index
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Table 3 - Outcome parameters of intravaginal stimulation in mixed urinary incontinence.

First Author/ Year N Comparison (s) group (s) Outcome Measures Clincal outcomes Significance between 
groups

Schmidt 2009 (36) 32 IVES x Biofeedback x PFMT Bladder Diary
QoL-KHQ

Significant improvement 
related to baseline in both 

groups .No difference 
between groups.

p > 0.05

Amaro 2006 (35) 40 IVES x Sham therapy Pad test
Subjective

Significant improvement 
related to baseline in both 

groups. No difference 
between groups.

p > 0.05

Barroso 2004 (37) 36 IVES x Placebo Bladder Diary Significant improvement 
in IVES related to baseli-

ne and placebo.

p < 0.001

Spruijt 2003 (38) 35 IVES x PFMT Pad test
Subjective

No significant
improvement related to 
baseline in both groups. 
No difference between 

groups.

p > 0.05

IVES = Intravaginal Electrical Stimulation / PFMT = Pelvic Floor Muscle Training / qol = Quality of Life Questionnaire
Khq = Kings Health Questionnaire

Suprapubic Stimulation
We found only one randomized trial that 

used suprapubic stimulation in urinary incontinence. 
This trial compared three groups: suprapubic stimu-
lation associated with pelvic floor muscle training 
and bladder training, suprapubic stimulation asso-
ciated with pelvic-floor muscle training, and bladder 
training combined with trospium and trospium alo-
ne. Forty six patients were included. The stimulation 
group, combined or not with trospium was superior 
to trospium alone in quality of life (p = 0.017) and 
amount of urine leakage (p = 0.079) (47).

DISCuSSION

We included 30 randomized trials in this 
systematic review. Most of these studies used a va-
riety of techniques for stimulation, several com-
parison groups, and measurements of outcomes. 
Therefore, it was not possible to conduct a meta-
-analysis.

 There was no consistency between the 
trials in terms of types and parameters of intra-

vaginal electrical-stimulation (IVES). It seems that 
no standard protocol or “best” methodology of 
IVES for the treatment of women with urinary in-
continence exists. IVES offers a seemingly infinite 
combination of current-type waveforms, frequen-
cies, and intensities. Some clinical trials suggest 
using 50 Hz for stress urinary incontinence, and 
10 - 20 Hz for urge urinary incontinence; and that 
mixed symptoms should be treated according to 
the predominant symptom (35,37).

 Intravaginal electrical stimulation is a 
conservative treatment option described over 40 
years ago. Its adverse events reported during the 
studies (vaginal irritation, occasional pain, vagi-
nal infection, urinary tract infection) were not se-
vere, and were reversible (18-20).

 An argument in favour of IVES is that 
more than 30% of the women with stress urinary 
incontinence cannot manage to voluntarily con-
tract the pelvic muscles adequately (37). Given the 
systemic side effects of current pharmacotherapy, 
IVES should be a good option for treatment in 
urge urinary incontinence (28).
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Table 4 - Outcome parameters of tibial nerve stimulation in urinary incontinence.

First Author/ Year N Comparison (s) group (s) Outcome measures Clinical outcomes Significance 
between groups

Schreiner 2010 (40) 51 TTNS +PFMT + BR x PFMT 
+ BR

QoL- KHQ
Bladder Diary

Subjective

Significant impro-
vement related to 
baseline in both 

groups  Significant 
improvement TTNS  

group related to  
PFMT + BR

Bladder diary
p < 0.001
Subjective
p = 0.0017

QoL
p < 0.05

Sancaktar 2010 (41) 38 PTNS + Tolterodine x Tolte-
rodine

QoL- IIQ
Bladder Diary

Significant impro-
vement related to 
baseline in both 

groups  Significant 
improvement PTNS  

group related to 
Tolterodine.

Bladder diary
p < 0.001

QoL
p < 0.05

Peters 2010 (39) 174 PTNS x Sham therapy QoL- OAB-q, SF-36
Bladder Diary

Subjective

Significant improve-
ment related to ba-

seline in both groups  
Significant improve-
ment PTNS  group 
related to Sham.

Bladder diary
p < 0.001
Subjective
p < 0.001

QoL
p < 0.05

Peters 2009 (42) 97 PTNS x Tolterodine QoL- OAB-q, SF-36
Subjective

Significant improve-
ment related to ba-

seline in both groups 
Significant improve-
ment PTNS  group 

related to Tolterodine. 
No differences in QoL 

between groups.

Bladder diary
p = 0.006
Subjective
p = 0.01

QoL
p > 0.05

Karademir 2005 (43) 38 PTNS x PTNS + Oxibutynin Bladder Diary
Subjective

Significant improve-
ment related to base-
line in both groups. 

No difference between 
groups

p > 0.05

Finazzi Agró 2005 (44) 28 PTNS once weekly x PTNS 3 
times per week

Bladder Diary
QoL- I-QoL, SF-36

Urodynamics
Subjective

Significant improve-
ment related to base-
line in both groups. 

No difference between 
groups

p > 0.05

TTNS = Transcutaneous Tibial Nerve Stimulation /  PFMT = Pelvic Floor Muscle Training / BR = Bladder Retraining / qoL = Quality of Life Ques-
tionnaire / Khq = Kings Health Questionnaire / PTNS = Percutaneous Tibial Nerve Stimulation / IIq = Incontinence Impact Questionnaire
OAB-q  = Overactive Bladder Questionnaire / IqOL  = Incontinence Quality of Life Questionnaire / SF-36 = Short Form 36 Health Survey
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 Randomized trials evaluating intravaginal 
stimulation for stress urinary incontinence sho-
wed beneficial results with respect to the baseline 
symptoms. Only three papers compared sham vs. 
active therapy; two of them described no signifi-
cant superiority of stimulation, which is explaina-
ble by a pelvic-floor-muscle-training effect of the 
sham vaginal probe in those patients, or a placebo 
effect in both groups.

Two studies on stress urinary incontinence 
showed a significant improvement when compa-
ring stimulation with no treatment. However, in 
other trials, any of the treatment groups (vaginal 
cones, pelvic floor muscle training, behavioural 
training and self-help booklet) had the same or bet-
ter effectiveness than intravaginal electrical stimu-
lation in stress urinary incontinence.

 Although intravaginal electrical stimula-
tion is used worldwide, with few adverse effects, 
low cost, and easily available, there are not suffi-
cient data in comparative randomized trials to cha-
racterize intravaginal electrical stimulation as an 
effective therapy for stress urinary incontinence. 
When compared with other therapies, even those 
that are less invasive such as pelvic-floor muscle 
training, it appears to provide inferior results. The-
refore, the available data do not support the use of 
this technique in this group of patients.

 In respect to intravaginal electrical sti-
mulation to treat urge urinary incontinence, two 
trials compared active to sham therapy, and both 
showed superiority of the active therapy as eva-
luated by bladder diary, quality of life, urody-
namics and subjective parameters. IVES showed 
no significant difference in effectiveness when 
compared with pharmacotherapy in 4 of 5 trials 
and it was superior in one of them (pad count an 
quality of life and pad count).

 If we consider the relatively few adverse 
effects, low cost, and similar effectiveness when 
compared to pharmacotherapy, intravaginal electri-
cal stimulation, according to available data, appears 
to be a good alternative treatment for urge urinary 
incontinence. Most of papers used a twice-weekly 
therapy, sessions of 20 minutes during twelve we-
eks with a 10 Hz frequency.

 All trials (four) about intravaginal stimula-
tion in mixed incontinence had small samples, whi-
ch is a limitation for an adequate analysis of this 
type of incontinence. One of the trials used a sham 
group for comparison, and reported no significant 
benefit related to the baseline, or between groups. 
We found contradictory results about mixed incon-
tinence. Little information was available about the 

predominant symptoms (urge or stress) in this sub-
group of patients, and this factor may determine 
the results of therapy.

 Among the tibial nerve stimulation trials, 
a large randomized study compared the technique 
with sham therapy, showing significant improve-
ment in quality of life, bladder diary, and subjective 
outcomes. Other trials compared stimulation with 
pharmacotherapy (three trials), pelvic-floor muscle 
training plus bladder retraining (one trial) and con-
firmed the superiority of tibial-nerve therapy.

 Tibial-nerve stimulation has shown promi-
sing initial results in large trials of urinary inconti-
nence. However, a long follow-up period is needed 
to establish whether this benefit is sustained over 
time. We found no trials that compared the diffe-
rence between percutaneous and transcutaneous 
techniques.

 Sacral-nerve stimulation was evaluated in 
two randomized trials in patients with refractory 
urinary incontinence. This group was characterized 
by severe incontinence, and even so they showed 
significant improvement. Because this is an invasi-
ve and expensive therapy, some restrictions must be 
placed on its evaluation in a non-refractory group 
of patients. A comparison with other therapies that 
have been used in refractory patients (botulin to-
xin, for example) is necessary to determine the best 
option for use with refractory patients.

 Very few data from randomized trials were 
available about suprapubic stimulation. The only 
paper included pelvic floor muscle training and 
biofeedback in both groups of suprapubic stimula-
tion, therefore we can’t attribute the improvement 
to electrical stimulation itself. Further studies need 
to be done, in order to evaluate the true value of 
this therapy.

Reports about electrical stimulation gene-
rally lack information on its cost-effectiveness. This 
is an important point, especially because in thera-
pies with similar benefits, cost may be one of the 
factors to indicate the most appropriate treatment.

 Any of papers reported significant compli-
cations related to the therapies, which is a point 
to be considered when choose the therapy to each 
patient.

CONCLuSIONS

Electrical stimulation is increasingly indi-
cated in urinary incontinent patients worldwide, 
especially with tibial-nerve and sacral stimulation. 
However, few randomized trials have focused on 
the true benefits of this group of therapies.
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 Intravaginal stimulation has proved to pro-
vide some benefit in urge urinary incontinence, 
but shows contradictory results in the treatment of 
stress and mixed incontinence. Evaluation of effi-
cacy remains inconclusive because of the variations 
in stimulation parameters, and presently available 
data provide no support for the use of IVES to treat 
SUI patients.

 Tibial nerve stimulation showed promising 
results in recent papers with few adverse effects 
and contraindications. However, a long follow-up 
period is necessary to determine whether these re-
sults persist over time. Sacral-nerve stimulation has 
shown interesting results in refractory patients, al-
though comparative trials with other therapies used 
to treat refractory cases are needed.

ABBREVIATIONS

ICS = International Continence Society
UI = Urinary Incontinence
SUI = Stress Urinary Incontinence
UUI = Urge Urinary Incontinence
MUI = Mixed Urinary Incontinence
ES = Electrical Stimulation
IVES = Intravaginal Electrical Stimulation.
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Introductıon: The correlation between erectile dysfunction (ED) and coronary artery disea-
se has been emphasized and ED has been recognized as a potential independent risk factor 
and/or predictor of coronary artery disease (CAD). We evaluated the association between 
the number of occluded coronary arteries in myocardial infarction (MI) patients with the 
severity of ED, and investigated the influence of related risk factors in our study group.
Materials and Methods: 183 male patients who underwent coronary angiography because 
of acute MI from November 2009 to May 2011 were included. Following the stabilization 
of patients after the treatment, each patient was evaluated for erectile functionality. Risk 
factors such as age, diabetes, smoking, waist circumference, hypertension, and hematolo-
gic parameters were recorded.
Results: Among 183 patients with a mean age of 55.2 years who underwent coronary 
angiography due to acute MI, 100 (54.64%) had ED, while the ED rate was 45.36% (44/97) 
in cases of single-vessel disease, 64.5% (31/48) in cases of two-vessel disease, and 65.7% 
(25/38) in cases of three-vessel disease. The mean IIEF score was 24.2 ± 4.3, 20.4 ± 4.9 and 
20.5 ± 4.2 for  single or two or three-vessel disease, respectively. The presence of hyperten-
sion aggravated ED only in patients with three-vessel disease and increased total and LDL 
cholesterol levels in patients with single-vessel or two-vessel disease were accompanied 
by significantly decreasing IIEF scores.
Conclusıon: The severity of ED correlated with the number of occluded vessels documen-
ted by coronary angiography, in male patients with acute myocardial infarction. In addi-
tion, the presence of hypertension had a significant influence over erectile function only 
in patients with three-vessel occlusion.

INTRODuCTION

Erectile dysfunction (ED) is the condition 
of failure to achieve or maintain erection required 
for sexual intercourse. A recent systemic review 
found that the age-adjusted incidence of ED was 
48.1% (1). ED is associated with various patho-
physiological mechanisms. The 2009 update of the 
European Association of Urology (EAU) guideline 
categorizes the causes of ED in 6 main categories: 

vascular, neurogenic, anatomic/structural, hormo-
nal, psychogenic, and drug-related.

 Coronary artery disease (CAD) is the lea-
ding cause of death in the Western world, causing 
serious morbidity rates (2). Diffuse atherosclerotic 
process affects the arterial blood flow and leads to 
major pathophysiologic changes involved in both 
cardiovascular and peripheral arterial diseases in-
cluding vascular ED (3). Atherosclerosis occurs 
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as a result of interaction between environmental 
and genetic factors. The environmental factors in-
fluence the disease progression rate significantly 
and appear to be the main determinants for the 
development of both CAD and arterial ED. ED and 
cardiovascular diseases share some common risk 
factors such as obesity, cigarette smoking, hyper-
cholesterolemia, metabolic syndrome, and seden-
tary way of life. Furthermore, among patients de-
manding a solution for sexual dysfunction, there 
is a high prevalence of cardiovascular disease, 
while the potential cardiac risks associated with 
sexual activity are clearly known. The aim of our 
study was to investigate the relationship between 
severity of ED and number of occluded corona-
ry arteries, while evaluating ED in patients with 
myocardial infarction (MI) who were submitted to 
angiography.

MATERIALS AND METhODS

Our study included 183 patients who were 
submitted to coronary angiography due to acute MI 
from November 2009 to May 2011. During the an-
giography, coronary artery disease was defined as 
an occlusion greater than 50% in the main coronary 
artery and/or an occlusion greater than 70% in any 
of the other coronary arteries, while the number of 
occluded arteries was noted. None of the patients in-
cluded in the study had a history of coronary artery 
disease or a previous MI attack.

 Our study was compliant with the ethical 
principles laid out by the Helsinki Declaration and 
written informed consent was obtained from each 
patient. All patients who stabilized after MI were 
evaluated by the erectile function domain of the In-
ternational Index of Erectile Function (IIEF), a vali-
dated 15-item self-administered questionnaire, that 
was translated and validated in Turkish (4,5). The 
patients were categorized based on their scores as 
follows: 26-30, no ED; 17-25 mild ED, 11-16 mode-
rate ED, 0-10 severe ED. All included patients in the 
study were married or had a regular partner.

 In order to determine both cardiovascular 
and ED risk factors, all male patients who underwent 
angiography were evaluated with regard to parame-
ters such as age, diabetes (defined as a fasting gluco-
se level of ≥ 126 in two tests), cigarette smoking, 

waist circumference, hypertension (blood pressure 
of ≥ 140/90 mmHg in 3 consecutive recordings), 
as well as levels of total cholesterol, LDL, HDL, 
and triglycerides. The drugs used by the patients 
(beta blockers, ACE inhibitors, calcium channel 
blockers, diuretics, nitrates, insulin, oral antidia-
betic agents, statins, and acetyl salicyclic acid) 
were recorded. Patients with other chronic drug 
use were not included in the study. The patients 
with a known endocrinologic, neurologic, or 
psychiatric disease, as well as those who had a 
history of pelvic-urethral-prostatic surgery, were 
excluded from the study. Furthermore, those who 
were under treatment for ED were not included in 
our study. According to these criteria, a total of 87 
patientes were excluded  from our study.

 The statistical analyses of the study were 
performed by Kolmogorov-Smirnov test, ANOVA 
and t test, Kruskal-Wallis test, Mann-Whitney U test, 
chi-square test, and Fischer’s test (Fischer’s test was 
used in cases where chi-square test was not appro-
priate). Categorical data were studied by Pearson’s 
correlation analysis, whereas discrete data were eva-
luated by Spearman’s correlation analysis.

RESuLTS

Our study included 183 patients who un-
derwent coronary angiography due to acute MI 
that were categorized in three groups as follo-
ws: single-vessel occlusion (Group 1), two-vessel 
occlusion (Group 2), and three-vessel occlusion 
(Group 3). Group 1 had 97 patients, whereas Group 
2 had 48 patients and Group 3 had 38 patients. 
The demographic characteristics of the patients 
are shown in Table-1.

 The mean age of the studied population was 
55.2 ± 11 years (range 25-78 years) and there was no 
difference between the three groups in terms of age 
(p = 0.143).

Regarding the parameters that might be 
associated with ED, we found no statistically sig-
nificant difference between the three groups with 
regards to DM. The levels of triglycerides, total 
cholesterol, HDL, and particularly LDL, which is 
known to be closely related to atherosclerosis, 
were not significantly different between the stu-
died groups (123.4 mg/dL, 127.9 mg/dL, 126.0 mg/
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dL, respectively; p = 0.781). Cigarette smoking, 
an important risk factor for both cardiovascular 
disease and ED, was present in most of the pa-
tients and had a homogenous distribution betwen 
the groups (72.2%, 68.8%, 78.9%, respectively; p 
= 0.566). Waist circumference was above normal 
values (≥ 94 cm) in all groups and there was no 
significant difference between the groups (Group 
1, 95.06 cm; Group 2, 94.88 cm; and Group 3, 
95.47 cm). Hypertension (HT), another important 
risk factor, was significantly higher in two-vessel 
and three-vessel occlusion groups than in single-
-vessel occlusion group (Group 1, 27.8%; Group 2, 
47.9%; Group 3, 47.4%; p = 0.021).

Use of drugs that could affect the erectile 
function significantly are shown in detail in Table-2.

 Of 183 patients diagnosed with acute MI, 
100 (54.64%) had varying degrees of ED (IIEF 
score < 26), while ED relative rates of the groups 
was 45.36% (44/97) for Group 1, 64.5% (31/48) 
for Group 2, and 65.7% (25/38) for Group 3. ED 
rate in single-vessel occlusion group was signifi-

cantly lower than in two-vessel and three-vessel 
occlusion groups (p < 0.001). The mean IIEF score 
was 24.2 ± 4.3 in Group 1, 20.4 ± 4.9 in Group 
2, and 20.5 ± 4.2 in Group 3. Although the mean 
IIEF score was significantly lower in two-vessel 
and three-vessel occlusion groups than in single-
-vessel occlusion group (p = 0.001), there was no 
significant difference between the two-vessel and 
three-vessel occlusion groups in relation to IIEF 
scores (Table-3).

The relation of aging with severity of CAD 
and erectile functions was studied by multivariate 
analysis. Intragroup analyses revealed a signifi-
cant decrease in IIEF scores with increasing age in 
all three groups, while increasing age was found 
to affect erectile functions similarly in all groups 
(Table-4).

 Evaluation of the relationship between 
ED, severity of CAD, and DM demonstrated that 
there was no significant difference between the 
IIEF scores of patients with and without DM and 
the number of occluded vessels (Table-5).

Table 1 - Demographic characteristics of the patients.

Group 1 Group 2 Group 3 p

Age 53.14 ± 11.98 55.04 ± 11.38 57.42 ± 10.13 0.143

Waist circumference (cm) 95.06 ± 7.00 94.88 ± 7.27 95.47 ± 9.42 0.574

Total cholesterol 194.2 ± 46.9 194.5 ± 42.8 198.7 ± 45.9 0.870

LDL 123.4 ± 33.7 127.9 ± 43.1 126.0 ± 38.3 0.781

HDL 39.9 ± 8.3 38.2 ± 8.2 40.9 ± 12.8 0.389

Triglyceride 166.2 ± 191.9 152.4 ± 69.9 161.8 ± 87.2 0.558

DM (n) 14.00 (14.4%) 5.00 (10.4%) 9.00 (23.7%) 0.223

HT (n) 27.00 (27.8%) 23.00 (47.9%) 18.00 (47.4%) 0.021

Cigarette smoking (n) 70.00 (72.2%) 33.00 (68.8%) 30.00 (78.9%) 0.566
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Table 2 - Situations of chronic drug use before MI.

Group 1 Group 2 Group 3 p

Beta blocker 13.00 (13.4%) 8.00 (16.7%) 10.00 (26.3%) 0.198

Diuretic 1.00 (1.0%) 1.00 (2.1%) 10.00 (26.3%) 0.651

ACE inhibitor 16.00 (16.5%) 10.00 (20.8%) 14.00 (36.8%) 0.036

OAD 8.00 (8.2%) 2.00 (4.2%) 8.00 (21.1%) 0.025

Insulin 1.00 (1.0%) 2.00 (4.2%) 3.00 (7.9%) 0.121

Nitrate 1.00 (1.0%) 3.00 (6.3%) 4.00 (10.5%) 0.040

Statin 4.00 (4.1%) 5.00 (10.4%) 5.00 (13.2%) 0.145

ASA 16.00 (16.5%) 7.00 (14.6%) 7.00 (18.4%) 0.867

Calcium channel blocker 5.00 (5.2%) 2.00 (4.2%) 4.00 (10.5%) 0.409

ACE: Angiotensin converting enzyme; OAD: Oral antidiabetics; ASA: Acetylsalicylic Acid

Table 3 - IIEF scores relative to the groups.

Group 1 Group 2 Group 3 p

IIEF score 24.2 ± 4.3 20.4 ± 4.9 20.5 ± 4.2 0.001

Table 4 - IIEF scores relative to age groups and number of occluded vessels.

Group 1 Group 2 Group 3

< 40 years 27.73 ± 0.65 24.00 ± 2.24 24.50 ± 0.71

40-50 years 25.50 ± 3.53 23.82 ± 0.87 21.00 ± 5.66

50-60 years 24.34 ± 2.87 19.35 ± 5.02 20.92 ± 3.96

60-70 years 20.50 ± 3.42 19.89 ± 3.76 18.85 ± 3.72

> 70 years 18.89 ± 6.49 15.17 ± 6.24 18.80 ± 2.70
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 Evaluation of the relationship between se-
verity of CAD, erectile function, and HT revealed 
that erectile function was affected negatively in 
patients with three-vessel occlusion and HT (p = 
0.034), whereas there was no significant correlation 
between HT and IIEF scores in single-vessel and 
two-vessel groups (Table-6).

 Evaluation of the influence of cigarette 
smoking over erectile function among our stu-
died groups revealed that cigarette smoking 
had a similar impact on erectile function in all 
groups (Table-7).

There was no significant relationship betwe-
en waist circumference and erectile function in our 
studied groups. Multivariate analyses based on the 
entire laboratory data demonstrated a significant 
correlation only between total cholesterol and LDL 
cholesterol levels in Group 1 and Group 2, whe-
reas increasing total and LDL cholesterol levels in 
patients with single-vessel or two-vessel occlusion 
were accompanied by significantly decreasing IIEF 
scores, however, no such significant correlation 
was observed in Group 3. The multivariate analysis 
investigating the relationship of erectile function 

Table 5 - The relationship between IIEF scores and number of occluded vessels in terms of diabetic status.

DM (-) DM (+) P

Group 1 24.45 ± 4.14 22.57 ± 4.88 0.059

Group 2 20.56 ± 4.88 19.40 ± 5.32 0.620

Group 3 20.90 ± 3.99 19.22 ± 4.79 0.301

Table 6 - The relationship between IIEF scores and number of occluded vessels in terms of hypertension.

HT (-) HT (+) p

Group 1 24.49 ± 4.21 23.37 ± 4.41 0.091

Group 2 21.08 ± 4.82 19.74 ± 4.95 0.347

Group 3 21.85 ± 3.39 19.00 ± 4.56 0.034

Table 7 - The impact of cigarette smoking and number of occluded vessels on IIEF scores.

Cigarette smoking (-) Cigarette smoking (+) p

Group 1 21.96 ± 5.41 24.41 ± 3.43 0.101

Group 2 19.67 ± 5.26 20.79 ± 4.74 0.324

Group 3 19.38 ± 4.53 20.80 ± 4.12 0.400
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with current medication and number of occluded 
vessels revealed no significant correlation.

DISCuSSION

The most frequently mentioned risk fac-
tors of ED are also defined as risk factors of athe-
rosclerosis and eventually CAD. In addition to 
sharing common risk factors, these two conditions 
demonstrate similar characteristics such as impai-
red endothelial function and higher prevalence of 
ED in men with vascular disease. While endothe-
lial dysfunction has been shown to be present in 
many ED patients, various events associated with 
atherosclerosis or artery-related pathology have 
been shown to be related to ED as well. For ins-
tance, many organic EDs have been demonstrated 
to arise from arteriogenic factors; among organic 
factors, 40.5% have been shown to be of arterial 
origin, 10% of cavernosal origin, whereas 12.5% 
and 1.8% have been shown to be associated with 
neurogenic ED and endocrinologic ED, respecti-
vely (6). Recently, the most commonly investiga-
ted subject has been the possibility of ED being a 
predictor or risk factor of cardiovascular diseases. 
COBRA trial demonstrated that ED arises before 
CAD in the majority by an average of 2 up to 3 
years (7). Moreover, one of the recommendations 
of the The Princeton III consensus was all men 
with ED who are older than 30 years with incre-
ased CVD risk should be submitted to a thorough 
noninvasive and, when indicated, invasive evalu-
ation of CVD status (8).

 Epidemiologically, adjusted to world stan-
dard population, prevalence rate of ED in the Uni-
ted States of America was 33.7% in the year 2011, 
in contrast to the adjusted prevalence in the Mi-
ddle East (47%) (9). In another prevalence study, 
overall prevalence of ED was found to be 69.2% 
(33.2%, mild; 27.5% moderate; 8.5%, severe ED) 
and it was observed to rise with increasing age 
(10). In our study, IIEF scores demonstrated a de-
cline with increasing age in acute MI patients with 
single-, two-, or three-vessel disease.

 Wabrek and Burchell studied 131 men (age: 
31-86 years) admitted for acute MI and found that 
64% of them were impotent (11). Sjogren et al. 
compared pre- and post-MI ED prevalences in 49 

men and determined that ED prevalence increased 
to 45% from 18%, while the new onset or progres-
sing ED prevalence in this group of men was 43% 
(12). These two studies constitute the basis of the 
following studies on CAD-ED relationship.

 In this study, 54.64% of 183 patients diag-
nosed with acute MI had varying degrees of ED, 
whereas this rate was 45.36% in the single-vessel 
group, 64.5% in the two-vessel group, and 65.7% 
in the three-vessel group. Salem et al. conducted a 
case-control study on prevalence rates comparing 
newly diagnosed 183 coronary artery patients and 
134 controls wherein ED prevalence was 88.5% in 
cases with CAD and 64.2% in cases without CAD 
(p < 0.05). They concluded that presence of ED 
might be an alternative marker for CAD and that 
severe ED was an independent risk factor of CAD 
(13). However, in their study, the relationship be-
tween CAD and severity of coronary artery disease 
was not mentioned. In consistance with our stu-
dy, El-Sakka et al. reported a significant correla-
tion between ischemic heart disease and erectile 
dysfunction. In their study, among 417 patients 
with ED, 27.6% had mild, 30% had moderate, and 
42.4% had severe ED, 26.9% of the patients were 
found to have varying degrees of ischemic heart 
disease and severity of ED was observed to be sig-
nificantly elevated in patients with ischemic heart 
disease of high degree (14). However, Montorsi et 
al. detected ED in 49% of 300 coronary artery pa-
tients with acute chest pain submitted to angio-
graphy, while no significant difference was found 
between patients with and without ED with regard 
to angiographic characteristics (15).

 Chew et al. conducted a retrospective study 
based on the hospital data wherein they investi-
gated the relationship between ED and subsequent 
cardiovascular events in 1660 cases. They found 
that the incidence of atherosclerotic cardiovascu-
lar disease was statistically significantly higher in 
ED patients. There was a correlation between ED 
and atherosclerotic cardiovascular disease in all 
the groups of patients under 70 years of age. They 
concluded that ED was a strong predictor of athe-
rosclerotic cardiovascular disease and that early 
age in ED patients was an even stronger predictor 
of cardiovascular event (16). Another prospective 
study, which also clearly revealed the relationship 
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between ED and cardiovascular disease, investiga-
ted the correlation between ED and impaired myo-
cardial perfusion based on myocardial perfusion 
scintigraphy images of 287 patients. As 47.8% of 
the patients had varying degrees of ED, the inci-
dence of impaired myocardial perfusion and redu-
ced left ventricular wall motion was observed to 
be significantly higher in patients with ED (17).

 In our study, unlike many other studies, 
the relationship between number of involved 
coronary arteries and severity of ED was inves-
tigated with regard to some demographic cha-
racteristics and atherosclerotic risk factors. First, 
we studied the relationship between number of 
involved coronary arteries and erectile function 
at various ages. Our study revealed a significant 
decrease in IIEF scores with increasing age, inde-
pendent of the severity of coronary artery disease, 
whereas increasing age was observed to have an 
equal impact on erectile function in single-, two-, 
and three-vessel occlusion groups.

 ED is a common complication of type 2 
DM, and certain risk factors are associated with 
the presence of ED and severity (18). Age-adjusted 
incidence of complete ED has been found to be 
3-fold higher in men with DM than in men wi-
thout DM (19). We performed a literature review 
on studies investigating ED-CAD-DM relationship 
in consideration of the fact that DM is also a 
serious risk factor of CAD. Gaccaruso et al. stu-
died 293 diabetic patients and revealed that after 
adding erectile dysfunction to the list of risk fac-
tors for CAD mentioned in recent guidelines, the 
sensitivity of these risk factors for asymptomatic 
CAD in diabetic patients rised to 89% from 62%. 
This study has shown that ED is a strong predictor 
of CAD in diabetic patients (20). Another study 
comprised of a small group of type 2 diabetes pa-
tients showed that total cardiovascular risk was 
significantly higher in patients with ED than in 
those without ED (p = 0.002). Similarly, 10-year 
coronary and cardiac risk as well as vascular and 
atherosclerotic risk were found to be significan-
tly higher in patients with ED as well. The study 
concluded that increasing severity of erectile dys-
function caused a significant increase in total car-
diovascular risk in diabetic patients (21). In ano-
ther comprehensive study focusing on the same 

subject, the relationship between erectile problem 
and cardiovascular disease-related mortality in 
type 2 diabetes patients was investigated in 6304 
male individuals. Initially, ED patients were found 
to be under higher risk of cardiovascular disease 
(hazard ratio 1.19, 95% CI 1.08 to 1.32). Similarly, 
patients with ED demonstrated an increased risk of 
coronary heart disease as well (hazard ratio 1.35, 
95% CI 1.16 to 1.56). Furthermore, increasing risk 
was observed to reach the peak point 2 years af-
ter the onset of ED (22). Unlike other trials, our 
study focused on the relationship between erectile 
function and severity of coronary artery disease in 
diabetic patients. In conclusion, we observed no 
significant difference between number of involved 
vessels and erectile function of diabetic or non-
-diabetic individuals.

 Another factor involved in the etiology of 
ED is hypertension. The relationship between HT 
and CAD have been investigated by many resear-
chers and coronary artery disease diagnosed with 
angiography has been shown to have a strong 
correlation with systolic blood pressure and pul-
se pressure (23). A study in Egypt found hyper-
tension, unrelated to their ongoing treatment, 
in 17.3% of 658 patients with ED. Multivariate 
analysis demonstrated that HT increased ED risk 
by 5.4-fold (24). In our study, as the number of 
occluded coronary arteries increased, incidence 
of HT was observed to rise, as well. According to 
the multivariate analysis of ED relative to these 
two variables, HT presence was observed to have 
a more negative effect on erectile function in pa-
tients with three-vessel occlusion. In patients with 
single- and two-vessel occlusion, no significant 
correlation was found between HT and erectile 
function. In conclusion, CAD may be more severe 
in ED patients with HT.

 Tobacco use has been definitely shown 
to cause damage particularly in the arterial en-
dothelium with microvascular structure. Therefo-
re, cigarette smoking can be regarded as a risk 
factor that can lead to sexual dysfunction. Today, 
although the inadequacy of researches revealing 
the direct relationship between cigarette smoking 
and ED is mentioned, many recent studies show 
that cigarette smoking significantly increases the 
risk of ED. Wu et al. conducted a prevalence study 
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on a large case series comprising 2686 patients 
and the prevalence of ED was found to be 49.5% 
between 20-79 years of age. Furthermore, ED pre-
valence was observed to be significantly higher in 
patients that smoke more than 20 cigarettes a day 
than in non-smokers (OR 1.23, 95% CI 1.03-1.49, 
P = 0.02). However, the highest risk of ED in ciga-
rette smokers, as compared with the non-smokers, 
was observed after 23 years (25). In another study, 
40.1% of 658 ED patients and 28.7% of 821 con-
trols were found to be smokers, whereas smoking 
was determined to elevate the risk of ED by 3.1-
fold (24). However, none of those studies mentio-
ned a relationship of ED with smoking cigarette 
and CAD severity. In our study, we determined no 
significant relationship between cigarette smokers 
and non-smokers with regard to erectile function 
in the single-, two-, and three-vessel occlusion 
groups. However, we believe that this result should 
be verified by studies including larger series.

 Obesity, another common risk factor of 
both ED and CAD, and particularly abdominal 
visceral fat deposition, has been shown by many 
studies to increase cardiovascular disease and 
early mortality risk. Furthermore, its relationship 
with ED has been clearly demonstrated, as well. 
It is a well known fact that waist circumference 
is directly related to ED and that central obesity 
increases the risk of cardiovascular disease, there-
fore, measuring waist circumference is regarded as 
an important potential predictor of ED (26). Ano-
ther effect of central obesity over erectile function 
is the reduction of testosterone levels caused by 
some endocrinologic changes (increasing insulin, 
glucose, and C peptide concentrations). Corona et 
al. conducted a study to reveal the relationship 
between obesity, testosterone, and major cardio-
vascular disease in a series of 1687 cases and sho-
wed that obesity and obesity-related hypogona-
dism were associated with increased incidence of 
major cardiovascular events (27). In our study, ab-
sence of post-MI testosterone measurements can 
be regarded as a limitation of our study. However, 
we were able to show that erectile function was 
not correlated with the number of occluded ves-
sels and waist circumference.

 According to the lipid profiles of the pa-
tients, increased total and LDL cholesterol levels 

were observed to be correlated to significant de-
crease of IIEF scores in single- and two-vessel oc-
clusion groups. In other words, ED risk was found 
to rise with increasing cholesterol levels in pa-
tients with coronary artery disease. However, this 
correlation was not present in patients with three-
-vessel occlusion. Although Chang et al. found a 
strong correlation between ED and low HDL cho-
lesterol level in ED cases (28), we did not find such 
a relationship in our study.

 Sample size of our study was relatively 
small. Since our study did not include many pa-
tients in the multivariate subgroups, we believe 
that similar studies based on larger series, inclu-
ding long-term follow-up results of erectile func-
tion, should be performed.

CONCLuSIONS

In the present study, erectile function after 
acute MI was significantly poorer in patients with 
two- and three-vessel occlusion than in patients 
with single-vessel occlusion. In addition, the presen-
ce of hypertension was observed to have a further 
negative effect on erectile function in patients with 
three-vessel occlusion. Moreover, increasing total 
and LDL cholesterol levels were found to be associa-
ted with significant deterioration in erectile function 
in patients with single- and two-vessel occlusion.
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Objective: To compare the erectile function (EF) and sexual desire (SD) in men after 
radical cystoprostatectomy (RCP) who had either an ileal conduit urinary diversion or 
orthotropic ileal neobladder substitution.
Materials and Methods: Eighty one sexually active men with bladder cancer were enrol-
led in this prospective study. After RCP according to patients’ preferences they underwent 
either ileal conduit urinary diversion (n = 41) or orthotropic ileal neobladder substitution 
(n = 40). EF and SD were assessed using International Index of Erectile Function (IIEF) 
questionnaire. Patients were assessed at 4-week before surgery and were followed up at 
1, 6, and 12-month postoperatively using the same questionnaire.
Results: Postoperatively the EF and SD domains deteriorated significantly in both groups, 
but in a small proportion of the patients submitted to ileal neobladder they gradually 
improved with time (P = 0.006). At 12-month postoperative period, 4 (9.8%) and 14 
(35.0%) patients in ileal conduit and ileal neobladder groups were able to achieve erec-
tions hard enough for vaginal penetration and maintained their erection to completion of 
intercourse, respectively (P = 0.006). Among patients in the ileal conduit and ileal neo-
bladder groups, additional 4 (9.8%) and 7 (17.1%) patients were able to get some erection, 
but were unable to maintain their erection to completion of intercourse (P = 0.02). At 
12-month follow up period 24.4% of the ileal conduit and 45.0% of the ileal neobladder 
patients rated their sexual desire very high or high (P = 0.01).
Conclusion: When performed properly, orthotopic ileal neobladder substitution after RCP 
offers better long-term results in terms of EF and SD.

INTRODuCTION

Currently, radical cystoprostatectomy 
(RCP) is the standard procedure for aggressive 
superficial bladder cancer and locally confined 

bladder carcinoma (1). Radical cystoprostatec-
tomy with urinary diversion significantly affects 
patient’s quality of life and sexual functioning. 
Reported recovery rate of erectile function (EF) 
after RCP was between 14%-80% (2-4). During 
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RCP neurovascular bundles are usually removed 
or severely damaged resulting in erectile dysfunc-
tion (ED). In patients with bladder cancer, the ileal 
conduit is still considered a standard form of uri-
nary diversion following radical cystectomy (5). 
The main disadvantages are the presence of a sto-
ma and external appliance, urinary leakage due 
to appliance problems and negative body image 
(6). In an attempt to overcome shortcomings with 
ileal conduit, continent cutaneous diversion and 
orthotopic bladder substitution were developed 
(7). It was assumed that these procedures would 
significantly improve the patient’s quality of life. 
However, continent urinary diversions are criti-
cized due to their technical difficulties and high 
early and late complication rates (8,9). But, Pa-
rekh et al. reported that, morbidity and mortali-
ty outcomes did not differ significantly between 
patients undergoing ileal conduit and orthotopic 
neobladder are comparable (10). In addition, many 
studies demonstrated that ileal conduit urinary 
diversion has equal health-related quality of life 
when compared with continent neobladder subs-
titution (6,7,11). What remained unknown is the 
impact of these two methods of lower urinary 
tract reconstruction on sexual function. In the last 
decade, the issue of sexual function after RCP has 
been addressed in few studies. Hekal et al. (12) and 
Zippe et al. (3) reported that in a group of patients 
who underwent nerve sparing RCP the recovery 
of erectile function after surgery was better. In a 
review article, Park and Ahn concluded that or-
thotopic continent diversion provides good qua-
lity of life with few long-term complications (13). 
For the first time, in the present study we aimed to 
test whether there are differences between patients 
with an ileal conduit urinary diversion and those 
with orthotopic bladder substitution, in terms of 
EF and SD after RCP.

MATERIALS AND METhODS

Study population
 During a five year period, between April 

2006 and May 2010, a total of 206 patients with 
muscle invasive bladder transitional cell carcinoma 
(TCC) underwent radical cystoprostatectomy in stu-
dy sites. Of these patients 102 met study criteria and 

were recruited into the study. These men were sexu-
ally active and potent which were treated with RCP 
and urinary diversion. All participants underwent 
RCP with bilateral pelvic lymphadenectomy without 
attempting to nerve sparing surgery. Before surgery, 
all patients received detailed information regarding 
advantages and disadvantages of the two types of 
bladder substitution and urinary diversion. Accor-
ding to patient’s preferences, of 102 subjects, 50 
(49.0%) underwent ileal conduit urinary diversion, 
and 52 (51.0%) underwent ileal orthotopic neobla-
dder substitution. All of the participants were naive 
for ED treatment. Surgery has been carried out in 
both groups by the same team. The local Medical 
Ethic Committee approved this study, and all patients 
gave their informed consent before recruitment into 
the study.

Inclusion/Exclusion criteria
 Patients were eligible to enter into the stu-

dy if they had the following inclusion criteria: se-
xually active and potent preoperatively; married; 
having bladder confined tumor (clinically ≤ T3), 
and had at least one sexual intercourse episode per 
week. Patients with neurologic or psychiatric disea-
se; previous genitourinary surgery; penile deformi-
ty; relationship problems; any endocrinopathy such 
as diabetes mellitus; previous or concurrent history 
of chemotherapy or radiotherapy; alcohol or drug 
abuse; history of myocardial infarction or coronary 
artery disease; were receiving treatment with kno-
wn effects on sexual function; and impaired hepatic 
(serum total bilirubin > 2mg/100) and renal function 
(serum creatinine > 2mg/100) were excluded from 
the study.

Evaluations
 All of the participants underwent complete 

physical examination, medical and sexual history, 
and laboratory examination including complete 
blood count, serum electrolytes, serum lipid profile, 
blood urea nitrogen, creatinine, liver function tests, 
and sex hormones measurements. The demographic 
and clinical data, including weight, height, smoking 
history, occupational status, tumor grade and stage, 
and types of treatment received were recorded. All 
patients underwent chest X-ray, computed tomo-
graphy of the abdomen and pelvis, and whole body 
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bone scans for tumor staging before treatment. Data 
regarding comorbid conditions at the time of recruit-
ment were obtained by direct interview and the cli-
nical records.

 Sexual function was assessed subjectively 
by International Index of Erectile Function (IIEF) 
questionnaire. This questionnaire consists of 15 
questions and assesses five sexual domains, inclu-
ding EF (questions 1-5 and 15), orgasmic function 
(questions 9 and 10), sexual desire (questions 11 and 
12), intercourse satisfaction (questions 6 through 8), 
and overall satisfaction (questions 13 and 14). Of 
above mentioned domains, only two domains (EF 
and sexual desire) were evaluated. Patients were 
followed-up at 1-month interval after surgery, up 
to twelve months. Follow-up included complete 
physical examination, medical and sexual history, 
complete blood count, serum creatinine, blood urea 
nitrogen, and electrolytes measurements, and blood 
gas analysis if needed. The questionnaire was admi-
nistered by a physician 4-weeks before surgery and 
at 1-month, 6-month, and 12-month postoperative 
period. Tumors were staged pathologically according 
to the TNM staging system of the Union Internatio-
nale Contre le Cancer (UICC) (14). Tumors grade were 
determined using the World Health Organization 
(WHO) classification. Definitions for smoking sta-
tus were as follow: ‘‘ever smoker’’, who had smoked 
more than 100 cigarettes in his lifetime, and “former 
smoker” who had quit smoking for more than 1 year 
before entry to the study.

 Twenty one patients were lost or violated 
study criteria and finally 81 remained patients were 
analyzed.

Statistical analysis

The data were presented as mean ± SD. Sta-
tistical analysis of continuous variables were car-
ried-out using paired and unpaired, Student t-tests 
when necessary. Wilcoxon rank sum tests were ap-
plied to compare the preoperative and postoperative 
changes between two study groups. Multivariate li-
near regression analyses were performed to test the 
impact of independent variables such as current age, 
time since diagnosis, smoking history, and stage of 
tumor at diagnosis on sexual functioning. Differen-
ces in individual domain were also examined using 

the Mann-Whitney U-test. Statistical significance 
was set at a P value of < 0.05. All analyses were 
performed using SPSS version 17.0 (SPSS, Chicago, 
IL) for Windows software.

RESuLTS

There were no differences between the 
groups in the demographic and clinical characte-
ristics (Table-1). Both groups were also comparable 
according to histopathologic features of bladder 
cancer. The 41 patients in the ileal loop group had a 
mean age of 61.4 ± 9.4 years, while the 40 patients 
in the ileal neobladder group had a mean age of 
61.8 ± 9.6 years (Table-1). Postoperatively patients 
in the both groups demonstrated a significant dete-
rioration in EF domain compared with preoperative 
values. Erectile function and sexual desire started to 
improve statistically significantly in ileal neoblad-
der by the 6-month follow up period in comparison 
to preoperative values. The mean total EF score of 
the patients at baseline were 26.74 ± 1.12, and 26.70 
± 1.17, in ileal conduit and ileal neobladder groups, 
respectively (P = 0.14) (Tables 2, and 3). At 12-mon-
th after surgery, these went to 5.52 ± 1.24, and 
15.60 ± 1.61, in ileal conduit and ileal neobladder 
groups, respectively (P = 0.001), all of the reported P 
values were adjusted for study confounding factors, 
including: age, smoking history, tumor stage and 
grade, time since diagnosis, comorbidity, and body 
mass index). At follow-up of 12-month, 14 (35.0%) 
of the ileal neobladder patients were able to achie-
ve vaginal penetration and maintain their erection 
to completion of intercourse, whereas this was 4 
(9.8%) in patients who had underwent ileal conduit 
(P = 0.006). Those 14 and 4 patients had a mean 
total baseline EF score of 26.64 ± 1.43 and 26.68 ± 
1.51, respectively (P = 0.18). These subgroups’ mean 
age of 60.81 ± 9.62, and 61.07 ± 9.37 in ileal conduit 
and ileal neobladder groups, did not differ signifi-
cantly from whole corresponding groups (P = 0.42). 
Among patients in the ileal conduit and ileal neo-
bladder groups, additional 4 (9.8%) and 7 (17.1%) 
patients were able to get some erection, but were 
unable to maintain their erection to completion of 
intercourse (P = 0.02).

 At the end of 12-momth follow-up period, 
a comparison of two groups showed that 51.2% of 



IBJu | urinary diversion and sexual function

477

Table 1 - Distribution of selected demographic and clinical variables among the study groups.

Variables Ileal conduit
(n = 41)

Ileal neobladder
(n = 40)

P value

Age (year) 61.4 ± 9.4 61.8 ± 9.6 0.72

BMI (kg/m2) 24.6 ± 4.4 24.4  ±  4.3 0.68

Occupational status No. (%)

Employed 10 (24.4) 9 (22.5) 0.35

Unemployed 8 (19.5) 9 (22.5) 0.14

Retired 23 (56.1) 22 (55.0) 0.74

Mean ± SD biochemistry

Blood glucose (mg/dL) 99 ± 12 101 ± 10 0.81

Alanine aminotransferase (IU/L) 29 ± 12 28 ± 14 0.82

Aspartate aminotransferase (IU/L) 28 ± 14 27 ± 12 0.44

Alkaline phosphatase (IU/L) 249 ± 51 247 ± 50 0.62

Total bilirubin (mg/dL) 0.9 ± 0.2 0.8 ± 0.2 0.82

Blood urea nitrogen (mg/dL) 14.2 ± 4.6 14.4 ± 4.4 0.77

Creatinine (mg/dL) 0.9 ± 0.2 0.9 ± 0.1 0.82

Sex hormones

Testosterone (ng/mL) 6.7 ± 1.5 6.9 ± 1.7 0.65

LH (IU/l) 9.7 ± 2.4 9.9 ± 2.3 0.74

FSH (IU/l) 8.4 ± 2.4 8.8 ± 2.1 0.65

PRL (pmol/L) 372 ± 121 364 ± 123 0.54

Associated comorbidities n (%)

Arterial hypertension 5 (12.2) 6 (15.0) 0.22

Dyslipidemia 6 (14.6) 5 (12.5) 0.34

Smoking status

Never 11 (26.8) 12 (30.0) 0.21

Former 10 (24.4) 11 (27.5) 0.27

Current 20 (48.8) 17 (42.5) 0.08

Primary tumor stage

pT2 17 (41.5) 15 (37.5) 0.23

pT3 24 (58.5) 25 (62.5) 0.18

Histopathological grading

G1 6 (14.6) 6 (15.0) 0.83

G2 21 (51.2) 21 (52.5) 0.63

G3 14 (34.2) 13 (32.5) 0.24

BMI = body mass index, Lh = luteinizing hormone, FSh = follicle stimulation hormone, PRL = prolactin.
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the ileal conduit, and 40% of the ileal neobladder 
patients rated their sexual desire very low or low 
(P = 0.02). Twenty-four percent of the ileal conduit, 
and 45.0% of the ileal neobladder patients felt sexu-
al desire high or very high, whether they had sexual 
attempt or not (P = 0.01) (Table-4).

Percent changes:
 At 12-month postoperative period, among 

the patients in ileal conduit and ileal neobladder 
groups, the erectile function total score dimini-
shed by 79.4% and 41.2%, respectively (P = 0.007) 
(Figure-1). At 12-month follow-up period, percen-

Table 2 - Erectile function and sexual desire domains at baseline and after radical cystoprostatectomy in ileal conduit group.

Questions* Baseline 1-month P value 6-month P value 12-month P value**

Question 1: How often were you able to 
get an erection during sexual activity?

4.44 ± 0.81 0.67 ± 1.20 0.001 0.87  ± 1.31 0.001 1.12 ± 0.92 0.001

Question 2: When you had erection with 
sexual stimulation, how often were your 
erections hard enough for penetration?

4.69 ± 0.88 0.71 ± 1.24 0.001 0.77 ± 1.34 0.001 0.56 ± 1.22 0.001

Question 3: When you attempted sexual 
intercourse, how often you were able to 
penetrate your partner?

4.45 ± 0.92 0.62 ± 1.25 0.001 0.67 ± 1.27 0.001 0.92 ± 1.12 0.001

Question 4: During sexual intercourse, 
how often you were able to maintain your 
erection to completion of intercourse?

4.43 ± 0.84 0.61 ± 1.20 0.001 0.66 ± 1.28 0.001 0.81 ± 1.32 0.001

Question 5: During sexual intercourse, 
how difficult was it to maintain your
erection to completion of intercourse?

4.35 ± 0.83 0.69 ± 1.22 0.001 0.71 ± 1.26 0.001 1.14 ± 0.91 0.001

Question 15: How do you rate your confi-
dence that you could get and keep
an erection?

4.38 ± 0.88 0.58  ± 1.05 0.001 0.62 ± 1.21 0.001 0.97 ± 1.29 0.001

Total erectile function domain score 26.74 ± 1.12 3.88 ± 1.08 0.0001 4.30 ± 1.16 0.0001 5.52 ± 1.24 0.0001

Question 11: How often have you felt 
sexual desire?

4.21 ± 0.56 1.74 ± 0.65 0.001 2.64 ± 1.24 0.001 2.93 ± 1.21 0.001

Question 12: How would you rate your 
level of sexual desire?

4.32 ± 0.82 0.89 ± 0.75 0.001 1.74 ± 1.23 0.001 2.21 ± 1.21 0.001

Total sexual desire domain score 8.61 ± 1.17 2.67 ± 1.11 0.0001 4.33 ± 1.19 0.001 5.18 ± 1.31 0.01

* Questions 1-5 and 15 assess erectile function, score range 1-30, no ED (score of 26-30), mild ED (score of 17-25), moderate
ED (score of 11-16) and severe ED (score of 1-10). Questions 11 and 12 assess sexual desire, score range 2-10.
** All P values are vs. baseline



IBJu | urinary diversion and sexual function

479

tage changes from baseline in question 2 (erection 
firmness), were -66.0%, and -43.5%, in ileal con-
duit and ileal neobladder groups, respectively (P = 
0.005). These were -74.4% and 52.3% for question 5 
(maintenance ability), respectively (P = 0.01) (Figu-
re-1). At the end of follow-up period, again patients 
with ileal conduit had 41.9%, and patients with ileal 

neobladder had highest 33.7% decrease in sexual 
desire domain of IIEF (P = 0.02) (Figure-2).

Complications:
 There were no operative mortalities. The-

re was no death in 12-month follow-up in both 
groups. Early complications were seen in 5 patients 

Table 3 - Erectile function and sexual desire domains at baseline and after radical cystoprostatectomy in orthotopic ileal 
neobladder group.

Questions* Baseline 1-month P value 6-month P value 12-month P value**

Question 1: How often were you able to 
get an erection during sexual activity?

4.45 ± 0.82 0.87 ± 1.21 0.001 2.32 ± 1.25 0.01 3.24 ± 1.12 0.02

Question 2: When you had erection with 
sexual stimulation, how often were your 
erections hard enough for penetration?

4.62 ± 0.86 0.78 ± 1.22 0.001 1.78 ± 1.32 0.006 2.67 ± 1.21 0.02

Question 3: When you attempted sexual 
intercourse, how often you were able to 
penetrate your partner?

4.47 ± 0.87 0.72 ± 1.21 0.001 2.25 ± 1.21 0.01 2.94 ± 1.14 0.03

Question 4: During sexual intercourse, 
how often you were able to maintain your 
erection to completion of intercourse?

4.42 ± 0.82 0.66 ± 1.20 0.001 2.61 ± 1.27 0.01 2.57 ± 1.27 0.03

Question 5: During sexual intercourse, 
how difficult was it to maintain your 
erection to completion of intercourse?

4.39 ± 0.81 0.66 ± 1.20 0.001 1.78 ± 1.21 0.006 2.14 ± 1.32 0.02

Question 15: How do you rate your 
confidence that you could get and keep 
an erection?

4.34 ± 0.86 0.62 ± 1.04 0.001 2.22 ± 1.15 0.01 1.98 ± 1.21 0.01

Total erectile function domain score 26.70 ± 1.17 4.31 ± 1.04 0.0001 12.94 ± 1.42 0.001 15.60 ± 
1.61

0.001

Question 11: How often have you felt 
sexual desire?

4.24 ± 0.55 1.81 ± 0.61 0.001 2.89 ± 1.24 0.01 3.12 ± 1.14 0.04

Question 12: How would you rate your 
level of sexual desire?

4.36 ± 0.77 0.88 ± 0.78 0.001 2.14 ± 1.23 0.01 2.68 ± 1.27 0.02

Total sexual desire domain score 8.64 ± 1.12 2.70 ± 1.14 0.0001 5.10 ± 1.15 0.01 5.77 ± 1.32 0.01

* Questions 1-5 and 15 assess erectile function, score range 1-30, no ED (score of 26-30), mild ED (score of 17-25), moderate
ED (score of 11-16) and severe ED (score of 1-10). Questions 11 and 12 assess sexual desire, score range 2-10.
** All P values are vs. baseline.
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(12.2%) in the Ileal conduit group (two prolonged 
ileus, one wound infection, one anastomotic stric-
ture and one diarrhea) and 6 patients (15.0%) in the 
ileal neobladder group (two prolonged ileus, two 
wound infection, one anastomotic stricture, and one 
urolithiasis) (P = 0.87). Ureteral anastomotic strictu-
re was corrected by re-operation.

DISCuSSION

This study demonstrated that patients with 
orthotopic ileal neobladder substitutes had more 
favorable erectile function and better sexual de-
sire than patients with ileal conduit. Ileal urinary 
diversion after RCP is the safest for cancer control, 

Table 4 - Responses to erectile function and sexual desire domains questions from IIEF questionnaire after radical cystopros-
tatectomy at 12-month postoperatively.

Question 1 Question 2 Question 3 Question 4

Response IC INB IC INB IC INB IC INB

Did not attempt intercourse 0 0 0 0 0 0 0 0

Never/occasionally 27 20 30 18 29 18 31 17

Less than half the time 4 3 3 3 3 3 4 4

Sometimes/half the time 4 4 3 3 3 3 3 3

More than half the time 2 2 1 2 2 2 3 2

Almost always 4 12 4 14 4 14 3 14

P value 0.008 0.006 0.006 0.005

Question 5 Question 15 Question 11 Question 12

IC INB IC INB IC INB IC INB

Did not attempt intercourse 0 0 Very low 9 9 11 7 9 6

Extremely difficult 22 14 Low 14 8 15 10 12 10

Very difficult 6 6 Moderate 5 2 7 8 9 6

Difficult 6 4 High 4 10 6 6 7 9

Slightly difficult 2 4 Very high 9 11 2 9 3 9

Not difficult 5 12 P value 0.003 0.006 0.005

P value 0.005

IIEF = International Index of Erectile Function, IC = Ileal conduit, INB = ileal neobladder.
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have the lowest complication rates, and afford 
the easiest adjustment for patients’ lifestyle (13). 
Complete and severe erectile dysfunction after ra-
dical cystectomy is a well known complication. 
One measure to reduce this devastating compli-
cation is performing nerve sparing surgery. Nerve 
sparing surgery is criticized because of the com-

promising cancer control (15) and concerns about 
the rate of recoverability of erectile function after 
nerve sparing surgery. Schoenberg et al. reported 
that recovery of erectile function following ner-
ve sparing surgery is 20% in patients older than 
60 years (16). Before recruitment in present stu-
dy, the advantages and disadvantages of nerve 

Figure 1 - Percent changes from baseline in erectile function domain total score and questions during follow-up period. Bars 
represent error bars with standard error.

Figure 2 - Percent changes from baseline in sexual desire domain total score and questions during follow-up period. Bars 
represent error bars with standard error.



IBJu | urinary diversion and sexual function

482

sparing surgery were discussed thoroughly with 
the patients, and all of them choose to proceed 
with non-nerve sparing surgery. The results of 
this study have important implication. During the 
past decade, RCP has focused primarily on cure, 
recurrence, and continence, and an important 
complication after this procedure (erectile dys-
function) has not been addressed adequately. Our 
results demonstrate that, psychological factor is 
an important aspect of sexual function after RCP. 
Hobisch et al. compared patients with an ileal 
conduit and those with orthotopic neobladders 
using European Organization for Research and 
Treatment of Cancer Quality of Life Questionnaire 
Version 3.0 (EORTC QLQ C-30) (17). In their stu-
dy the orthotopic neobladders scored significan-
tly better than the ileal conduit in all domains. 
However, there are other studies in which the au-
thors couldn’t detect any statistically significant 
difference in quality of life between incontinent 
and continent lower urinary tract reconstruction 
(18-20). The potential influence of sociocultural 
settings on the sexual functioning after RCP and 
lower urinary tract reconstruction must be ap-
preciated. Over the last decade, some efforts have 
been made to assess quality of life after RCP and 
lower urinary tract reconstruction; however, no 
study has compared the erectile function in pa-
tients with an ileal conduit, and orthotopic ileal 
neobladder. Patients with an ileal conduit have 
urinary leakage from the stoma and as a result 
may smell urine odor and disturb at office, slee-
ping, bathing and traveling. Having a stoma may 
make the ileal conduit patients reluctant to en-
gage in sexual activity. We also speculate that 
lower sexual desire was based on having a sto-
ma. The reported rate of erectile function after 
conventional RCP ranged between 14% and 80% 
(2-4). This vast difference could be explained by 
surgeon’s skill, population studied, outcome me-
asure instruments, as well as patients expectation 
and sociocultural norms and issues. One should 
make every effort to increase the recoverability 
of erectile function after RCP, without compro-
mising the cancer surgery results. In the present 
study, after controlling for confounding factors, 
such as age and comorbidity, type of urinary di-
version (ileal conduit vs. orthotopic ileal neobla-

dder) independently affects EF and sexual desire 
domains scores. The impact on EF and sexual 
desire domains was small yet statistically signifi-
cant and might be more obvious with larger sam-
ple sizes. Our results demonstrate that, postope-
ratively, after significant deterioration of erectile 
function in both groups, there was a progressive 
improvement in EF and sexual desire scores in a 
small proportion of patients with orthotopic ileal 
neobladder, started to differ significantly betwe-
en two groups by the end of 6-month follow-up 
periods. An explanation could be that with time 
patients undergo psychological adaptation and 
thus any negative feelings about their body ima-
ge may affect their sexual function. We specula-
ted that, in addition to stoma related problems, 
patients with ileal conduit have negative feelings 
regarding the altered body image generated by 
the treatment. Apparently, patients with ortho-
topic ileal neobladders have increased cosmetic 
results and the potential for voiding via natural 
conduit with no abdominal stoma and no need 
for external appliance. A small proportion of pa-
tients in both groups (9.8% in ileal conduit and 
17.1% in ileal neobladder group) were able to get 
some erection, but were unable to maintain their 
erection to completion of intercourse. This subset 
of patients might be responders to 5-phospho-
diestrase inhibitor administration.

 The current study was limited by its small 
number of patients. In addition, patients were 
evaluated subjectively. Because all of the patients 
underwent non-nerve sparing RCP, therefore we 
did not attempt to evaluate penile neurovascular 
integrity objectively.

CONCLuSIONS

There were significant differences in EF 
and sexual desire domains between ileal conduit 
and orthotopic ileal neobladder diversion groups. 
Therefore, orthotopic ileal neobladder it is the 
best option especially in younger patients requi-
ring RCP.
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Introduction: The knowledge about the molecular biology of clear cell renal cell carci-
noma (ccRCC) is evolving, and Carbonic Anhydrase type IX (CA-IX) has emerged as a 
potential prognostic marker in this challenging disease. However, most of the literature 
about CA-IX on ccRCC comes from series on metastatic cancer, with a lack of series on 
non-metastatic cancer. The objective is to evaluate the expression of CA-IX in a cohort 
of non-metastatic ccRCC, correlating with 1) overall survival, and 2) with established 
prognostic parameters (T stage, tumor size, Fuhrman nuclear grade, microvascular in-
vasion and peri-renal fat invasion).
Materials and Methods: This is a retrospective cohort study. We evaluated 95 patients 
with non-metastatic clear cell renal cell carcinoma, as to the expression of CA-IX. The 
analyzed parameters where: overall survival (OS), TNM stage, tumor size (TS), Fuhr-
man nuclear grade (FNG), microvascular invasion (MVI), peri-renal fat invasion (PFI). 
We utilized a custom built tissue microarray, and the immunoexpression was digitally 
quantified using the Photoshop® software.
Results: The mean follow-up time was 7.9 years (range 1.9 to 19.5 years).
 The analysis of CA-IX expression against the selected prognostic parameters 
showed no correlation. The results are as follows: Overall survival (p = 0.790); T stage 
(p = 0.179); tumor size (p = 0.143); grouped Fuhrman nuclear grade (p = 0.598); micro-
vascular invasion (p = 0.685), and peri-renal fat invasion (p = 0.104).
Conclusion: Carbonic anhydrase type IX expression does not correlate with overall 
survival and conventional prognostic parameters in non-metastatic clear cell renal cell 
carcinoma.

INTRODuCTION

Renal cell carcinoma corresponds to 3% of 
all cancers (1), and its incidence is rising (2). The 
clear cell type (ccRCC) is the most common and one 
of the most aggressive forms of renal cancer (3,4).

The knowledge about the molecular biolo-
gy of ccRCC is evolving, and Carbonic Anhydrase 
type IX (CA-IX) has emerged as a potential prog-
nostic marker in this challenging disease (5,6).

In response to either hypoxia or VHL mu-
tation, the HIF-1α accumulates and stimulates a 
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range of downstream effectors, including CA-IX 
expression (7).

CA-IX is an enzyme responsible for the 
cellular pH control, and in tumors with high CA-IX 
expression there is a better prognosis, and also a 
better response to therapy, probably because such 
tumors express a less aggressive phenotype (7-9). 
Low CA-IX expressing tumors demonstrate a more 
aggressive phenotype, probably because such tu-
mors thrive in an acidic and hypoxic milieu, whi-
ch is traditionally known to render tumors more 
aggressive and less responsive to therapy (7-9).

However, most of the literature about the 
utility of CA-IX as a prognostic marker on ccRCC 
comes from series of patients with metastatic can-
cer (10-12), with a lack of series on non-metastatic 
cancer.

Patients with localized ccRCC are curable 
with surgery, but approximately one third of the 
patients operated with curative intent will even-
tually develop metastatic disease in the course of 
follow-up (13). Therefore it would be very inte-
resting if CA-IX could help predict which patients 
would require closer follow-up or even more ag-
gressive adjuvant therapy (14).

 The aim of this paper is to evaluate the 
expression of CA-IX in a cohort of non-metasta-
tic ccRCC, correlating it with overall survival and 
conventional prognostic factors.

MATERIALS AND METhODS

Patient selection
We identified 227 patients with renal can-

cer operated between 1988 and 2006 at the Sírio-
-Libanês Hospital and Beneficência Portuguesa 
Hospital in São Paulo, Brazil. Eighty-three patients 
were excluded for having non-clear cell cancers. 
Among the 144 ccRCC patients, 49 were excluded 
for various reasons: specimen blocks irretrievable, 
incomplete charts, metastatic disease. The remai-
ning 95 patients were included in the cohort. Table 
1 shows the baseline characteristics of the cohort.

Follow-up time ranged from 1.9 to 19.5 ye-
ars, median follow-up was 7.9 years.

Demographic and clinical data were retrie-
ved from hospital medical charts, anatomopatho-
logical data was provided by the final pathological 

report. The final clinical condition of the patients 
was obtained by either office chart review or tele-
phone contact with patients or relatives.

The study was submitted to and approved by 
the Institutional Ethics Committee, and an informed 
consent was obtained from patients or relatives.

Tissue microarray
A custom built tissue microarray was 

constructed with the technique adapted from Ko-
nonen et al. (15). Using a Beecher system (Beecher 
Instruments, Sun Prairie, WI, USA), which collects 
0.6 mm cylinders, two samples from each patient 
were arrayed. Representative 4µm sections of the 
tissue microarray were transferred to glass slides.

Immunohistochemistry
Samples underwent antigenic recovery by 

heat using a citrate buffer (1µM, pH 6.0) and he-
ated for 30 minutes in an electrical heater. The 
slides were incubated overnight with CA-IX mo-
noclonal antibody (Abcam, Cambridge, USA; 
1:1,000). For immunostaining, the LSAB system 
(Dako, USA) was used.

Digital Image Capture
Each histospot was photographed with 

a Olympus BX60 microscope (Olympus Corpo-
ration, Tokyo, Japan), coupled with a Olympus 
DP71 camera, controlled by the DP Controller 
software (version 3.2.1.276). Images were mana-
ged with Olympus DP Manager software (version 
3.1.1.208).

The microarray was initially inspected 
under the optical microscope to assure optimal 
quality of image and illumination. The histospots 
were analyzed with the camera photometer, and 
once a good image quality was achieved, all the 
camera controls were shifted to manual, in order 
to obtain standardized images throughout the ar-
ray. The settings were ISO 200, shutter speed of 
1/2,500 seconds. All the microscope settings (light 
intensity, condenser distance and aperture) were 
kept unchanged for the entire digital acquisition 
session. Focus of each histospot was adjusted as 
necessary.

Images were saved in TIFF format (Adobe 
Systems, CA, EUA) for posterior analysis.
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Digital quantification of immunoexpression
The immunoexpression was analyzed using 

the Photoshop CS4 software, Portuguese version 11 
(Adobe Systems, CA, EUA).

The technique consists in counting the pi-
xels of the brown color of interest, in an area mea-
surement, adapted from Lehr et al. (16,17).

The picture of each histospot was inspected 
looking for an area with the following characteris-
tics: 1) contains only neoplasic tissue, and 2) has 
compact and homogeneous histology. A circular 
marker was used to delimitate a region of interest 
(ROI) with a fixed area of 150,000 pixels, and was 
applied over the picture. The remaining tissue was 
digitally excluded. The next step was to zoom in 
the area of interest until some slight pixelization 
of the image was obtained. The color selection tool 
was used to pinpoint the brown color in a region 
of citoplasmic membrane representing the immu-
noexpression of interest, and all the corresponding 
pixels were selected, as shown on Figure-1. All the 
remaining pixels of any other color were digitally 
excluded, with the remaining pixels corresponding 
only to the brown color of interest. The histogram 
tool was then used to count the pixels of the brown 
color of interest, as shown on Figure-2. The result 
was transferred to a spreadsheet, and the mean va-
lue of the pixel counting of both the samples of 
each patient was calculated.

Statistical analysis

The statistical analyses were performed with 
the SPSS 16 Software for Windows. Survival cur-
ves were calculated by the Kaplan-Meier method 
and the difference between the curves was demons-
trated with the log-rank test.

 The expression of CA-IX for each prog-
nostic parameter was analyzed with Kruskal-Wallis 
and Mann-Whitney tests.

RESuLTS

CA-IX expression was evaluated in 95 va-
lid cases.

The area of CA-IX expression ranged from 
zero pixels to 68,780 pixels, with a median ex-
pression of 20,924 pixels and standard deviation 

Table 1 - Patient and tumor characteristics

n = 95 %

Sex

Male 70 73.7

Female 25 26.3

Age (years)

Range 9 / 81

Median (CI, 95%) 59.2 (56.5 / 61.8)

Follow-up (years)

Range 1.9 / 19.5

Median (CI, 95%) 7.9 (6.9 / 8.8)

Tumor size (cm)

Range 1.2 / 19.5

Median (CI, 95%) 5.0 (4.38 / 5.60)

Size

Right 39 41.0

Left 53 55.8

Bilateral 3 3.2

T Stage

T1 69 72.6

T2 8 8.4

T3 18 19.0

N+ Stage 0 0

M+ Stage 0 0

Tumor size (categorized)

Up to 4.0 cm 50 52.6

Between 4.1 and 7.0 cm 27 28.4

Larger than 7.1 cm 18 19.0

Fuhrman nuclear grade

G1 25 26.3

G2 37 38.9

G3 26 27.3

G4 7 7.5

Microvascular invasion

Absent 70 73.7

Present 25 26.3

Peri-renal fat invasion

Absent 76 80.0

Present 19 20.0
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Figure 1 - Region of Interest (ROI), and selection of brown color of interest using the color selection tool.

Figure 2 - Digital exclusion of all colors of no-interest and the remaining brown color of interest is digitally quantified in pixels 
using the software histogram.
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15,902 pixels. The mean expression area was 
23,700 pixels, with 95% confidence interval be-
tween 20,461 and 26,939 pixels.

When comparing the survival curves of the 
patients with the 50% higher expression versus the 
50% lower expression, there was no statistical sig-
nificance between the curves (p= 0.790), (Figure-3).

When we analyzed the expression of CA-
-IX against the selected prognostic parameters, 
we found no correlation of its expression with T 

stage (p = 0.179); tumor size (p = 0.143); grouped 
Fuhrman nuclear grade (p = 0.598); microvascular 
invasion (p = 0.685), and peri-renal fat invasion (p 
= 0.104) (Table-2).

DISCuSSION

This is a cohort of non metastatic ccRCC 
evaluated for CA-IX expression using a tissue micro-
array and digital immunoexpression quantification.

Figure 3: Overall survival curve by the expression of CA-IX.

Tissue microarray technology has many 
advantages over conventional samples processing. 
With all the samples being immunostained simul-
taneously in the same batch, there is a very high 
level of standardization, virtually eliminating te-
chnical bias seen with the individual processing of 
samples. Furthermore, TMA technology provides 
great economy of research resources, personnel, 
and tissue specimens. It is currently the technique 
of choice for high throughput research (15,18-20).

Digital quantification of immunoexpres-
sion eliminates the bias of one of the most subjec-
tive steps of the research:specimen interpretation. 
Even specialized pathologists differ in the inter-
pretation of the specimens (21). Immunohistoche-
mistry is a qualitative method, however, it has re-
cently being quantitatively evaluated with the use 
of digital analysis software (22-25).

The color of interest can be objectively 
measured in its red/green/blue components (RGB) 
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Table 2 - Expression of CA-IX against the study parameters

Parameter n(%) Min. Max. Median SD Mean CI (95%) p

T Stage 0.179

T1 69 (72.6) 0 68,780 21,593 16,082 25,527 21,664 – 29,390

T2 8 (8.4) 0 49,775 15,867 18,053 21,197 6,104 – 36,290

T3 18 (19.0) 0 47,459 17,866 13,278 17,812 11,209 – 24,415

Tumor size 0.143

< 4 cm 50 (52.6) 0 68,780 19,745 15,928 22,157 17,631 – 26,684

>4.1 to 7 cm 27 (28.4) 6,619 61,790 27,743 15,867 28,987 22,710 – 35,264

>7.1 cm 18 (19.0) 0 49,775 20,383 14,713 20,057 12,741 – 27,374

Fuhrman grade 0.598

G1 + G2 62 (65.3) 0 53,536 20,130 14,517 22,738 19,051 – 26,425

G3 + G4 33 (34.7) 0 68,780 23,281 18,327 25,509 19,010 – 32,007

Microvascular invasion 0.685

Absent 70 (73.7) 0 68,780 20,130 15,632 23,405 19,678 – 27,133

Present 25 (26.3) 0 61,790 23,281 16,938 24,527 17,536 – 31,519

Peri-renal fat invasion 0.104

Absent 76 (80.0) 0 68,780 21,250 16,329 25,101 21,369 – 28,832

Present 19 (20.0) 0 47,459 20,137 12,965 18,100 11,851 – 24,349

using the histogram (16,17). Adobe Photoshop® is 
a widely available, low cost software, and its use 
makes this technology available and reproducible to 
other centers (16,17,25-27).

The gene that codifies CA-IX is regulated by 
HIF-1α expression, and HIF-1α is controlled by the 
VHL protein. CA-IX expression is common in ccRCC 
and its role is to regulate pH in the hypoxic neoplasic 
environment. Either hypoxia or the VHL mutation 
causes HIF-1α accumulation, therefore activating a 

range of proangiogenic factors, including CA-IX ex-
pression (28-34).

Strong CA-IX expression in more than 85% 
of the tumor cells is considered an important prog-
nostic factor, and can predict therapeutic response to 
interleukin-2 (35,36). Similar findings have been des-
cribed to other tumors, like colorectal carcinoma (37).

In the setting of metastatic RCC, the role of 
CA-IX is established, and there are many papers pu-
blished in the literature reporting its usefulness as 
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a predictor of survival, prognosis, and therapeutic 
response (11,38-41).

In the setting of non-metastatic ccRCC, ho-
wever, CA-IX has not shown the same performance 
as in metastatic ccRCC.

Leibovich et al. (42) reported a cohort of 933 
RCC patients, in which 730 where ccRCC, with a 
median follow-up of 10 years. The results did not 
demonstrate CA-IX to be a prognostic marker when 
compared to conventional prognostic factors. The 
paper from Leibovich et al. show some differences 
when compared to ours. Although most patients had 
ccRCC, they analyzed mixed histological types. And 
also, patients with metastatic disease where included. 
In this regard, it’s worth mention that expression of 
CA-IX was not statistically significant among the 
Nx/N0 versus N1/N2 groups, and also among M0 
versus M1 groups. One could expect to see some 
differences in CA-IX expression in metastatic ver-
sus non-metastatic patients, but the authors failed 
to confirm this rationale, therefore, further suppor-
ting the limited role of CA-IX in the non-metastatic 
scenario. They also reported high levels of CA-IX 
in many other organs (gastric mucosa, pancreatic 
and biliary epithelia, and base of epithelial crypts of 
small intestine) and therefore question that CA-IX 
would have limited utility as both independent prog-
nostic factor and therapeutic target in RCC.

 We found one published paper that is very 
similar to ours. Klatte et al. (43), in the search for a 
molecular signature of ccRCC, evaluated exclusively 
non-metastatic ccRCC as to the expression of twen-
ty molecular markers, including CA-IX. Although 
they used a qualitative immunohistochemical analy-
sis, the result showed CA-IX did not correlate with 
the studied parameters on univariate analysis (p = 
0.651), and therefore was not considered for multi-
variate analysis.

In our cohort of non-metastatic ccRCC pa-
tients, with long term follow-up, evaluated with 
tissue microarray and digital quantification of im-
munoexpression, we found no correlation of CA-IX 
expression with either overall survival, or with con-
ventional prognostic parameters: T stage, tumor size, 
Fuhrman nuclear grade, microvascular invasion and 
peri-renal fat invasion.

Our results further support an emerging con-
cept in the literature about the limited usefulness of 

CA-IX as a prognostic marker in non-metastatic cle-
ar cell renal cell carcinoma.

Carbonic Anhydrase IX expression did not 
correlate with overall survival, T stage, tumor size, 
Fuhrman nuclear grade, microvascular invasion and 
peri-renal fat invasion in non-metastatic clear cell 
renal cell carcinoma.

ABREVIATIONS

CA-IX: Carbonic anhydrase type 9
ccRCC: Clear cell renal cell carcinoma
HE: Hematoxilin-eosin
HIF-1α: Hypoxia inducible factor one-alpha
KPS: Karnofsky performance status
RCC: Renal cell carcinoma
RGB: Red, Green, Blue
ROI: Region of interest
TIFF: Tagged Image File Format
TMA: Tissue microarray
TNM: Tumor, Nodule, Metastasis
VHL: von Hippel-Lindau
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Introduction: The transvaginal bone anchored polypropylene sling (BAS) has proven to 
be a successful treatment for patients with SUI. However, there is limited data on long-
-term outcomes following BAS with polypropylene mesh. We report our series of patients 
who had at least 3 years of follow-up after placement of BAS.
Materials and Methods: A retrospective review of prospectively collected data of patients 
undergoing BAS for stress urinary incontinence (SUI) with minimum 3 year follow-up 
was performed. Outcomes and complications were determined from annual mailed post-
-operative questionnaires.
Results: 142 patients who had undergone BAS and had answered post-operative ques-
tionnaires at a minimum of 3 years were identified. Average follow-up was 58 months 
(range 36-97 months). The overall success rate was 71% with a dry rate of 27%. Com-
plications occurred in 9% of patients, more commonly in patients without a history of 
anti-incontinence procedure.
Conclusions: Although less commonly used, BAS with polypropylene mesh is associated 
with an acceptable success rate at long term follow-up but a low completely dry rate.

INTRODuCTION

As the data on retropubic slings has ma-
tured, transvaginal bone anchored slings (BAS) 
have fallen out of favor in the treatment of fe-
male stress urinary incontinence (SUI). BAS were 
mainly used for indications of intrinsic sphincter 
deficiency and in patients who had failed previous 
anti-incontinence procedures as a salvage proce-
dure (1). While they are effective (2) and associa-
ted with a minimal risk of complication (2), the 
high cost of bone anchoring devices and reports 
of poor success (3) have likely contributed to the 
decreased usage of the BAS.

 Success rates of BAS in the literature are 
extremely variable and range from 60.4 to 94% 
(2,3). Unfortunately, many previous studies report 
conglomerate results of different sling materials 

with bone anchors despite evidence that the bio-
mechanical material properties, such as strength 
and host durability, differ substantially (4). Fur-
thermore, many of the reports on BAS are on sling 
materials that are not commonly used for pelvic 
surgery in the modern era, such as Dacron and 
Gore-Tex (5,6). Finally, in many of these reports 
long-term follow-up is lacking.

 In our practice, we have shifted away from 
bone anchor slings and gone toward different mo-
dalities in the treatment of SUI. This is because 
of the long-term data on midurethral slings (7) as 
well as reports of high success rates with autolo-
gous fascial slings (8). We do believe that bone 
anchored slings still have a role in the treatment 
of SUI, particularly in patients with a history of 
previous synthetic midurethral sling or in patients 
with poor quality autologous fascia. Despite the 
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shift away from bone anchored slings, we continue 
to follow our patients treated for SUI with BAS. In 
this paper we present our long-term follow-up of 
patients with BAS using polypropylene mesh.

MATERIALS AND METhODS

We performed a cross-sectional analysis of 
an institutional, review board-approved, prospec-
tive database of patients with pelvic floor disorders 
seen at our institution. All women who underwent 
a BAS for SUI between 1998 and 2010 were inclu-
ded. These patients were evaluated pre-operatively 
with history, physical exam, urinalysis, cystosco-
pic evaluation, and video urodynamics. Women 
were excluded if they had less than three years 
of follow-up. Of note, patients undergoing con-
comitant surgeries for prolapse or hysterectomy 
and those with previous anti-incontinence proce-
dures were not excluded. All patients underwent 
placement of a BAS with soft polypropylene mesh 
(Ethicon, Somerville, NJ). The procedure was done 
in the operating room under general or regional 
anesthesia and the technique has been previously 
described by our group (9).

Questionnaires were used to assess patients 
at baseline and post-operatively. At the time of 
their initial visit patients were given a packet of 
preoperative questionnaires. This included the va-
lidated Urogenital Distress Inventory - Short Form 
(UDI-6) and the Incontinence Impact Questionnai-
re - Short Form (IIQ-7). Additionally, the Virginia 
Mason Incontinence Questionnaire (VMIQ) was 
included. The VMIQ is a non-validated questio-
nnaire reviewing the following domains: type of 
incontinence, severity of incontinence, presence 
of pelvic pain, and fecal symptoms. Postoperati-
vely, the patients were given the same packet of 
questionnaires, UDI-6, IIQ-7, VMIQ, as well as 
an additional questionnaire to evaluate change 
in symptoms, their satisfaction with the surgery, 
complications from surgery, and need for further 
surgeries.

Success was defined as less than one in-
continent episode per week or a greater than 70% 
patient perceived improvement from baseline. Dry 
was defined as patient response on questionnaire. 
Descriptive statistics, Student’s t-tests, and chi-

-squared analysis were performed as appropriate. 
P values less than 0.05 were considered signifi-
cant. Odds ratios were also calculated.

RESuLTS

A total of 325 patients underwent a BAS 
during the study period. Of these patients 105 did 
not provide consent to be followed with ques-
tionnaires for study purposes. Of the remaining 
220 patient, 142 (65%) met our study inclusion 
criteria (Table-1). The average follow-up was 58 
months with a range of 36 to 97 months. Overall, 
the mean age of this group of patients was 64 ye-
ars. The mean Valsalva leak point pressure (VLPP) 
was 47.7 cm of water, with a standard deviation 

Table 1 - Overall Patient Demographics and Surgical Outcomes.

Total Patients (N) 142

Average Age 64.2 ± 10.1

Mean Gravidity 2.4 ± 0.8

Mean Parity 2.4 ± 0.8

Previous Anti-Incontinence Surgery 104 (73%)

Mean BMI 28.3 ± 4.4

Preoperative Urgency 9 (6%)

VLPP 47.7 ± 25.5

Concomitant Surgery 75 (53%)

Follow-Up Range (months) 36 - 97

Mean Follow-Up (months) 57.7 ± 16.0

Success 101 (71%)

Greater than 70% improvement 85 (60%)

Less than one episode of SUI a week 84 (59%)

Dry 39 (27%)
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of 25.5 cm of water. The mean body mass index 
(BMI) was 28.3 with a standard deviation of 4.4 
and 104 (73%) patients had undergone at least one 
previous procedure for SUI. The success rate, de-
fined as less than one incontinent episode during 
cough, sneeze, or physical activity per week or 
greater than 70% improvement from the baseline, 
was determined to be 71% from the most recent 
follow-up questionnaire. The overall dry rate was 
27%. There were no statistically significant diffe-
rences in age, gravidity, parity, BMI, VLPP, or his-
tory of previous surgeries between patients with 
successful procedures and patients with failed or 
non-successful procedures.

BAS-related complications occurred in 13 
out of 142 (9.15%) patients (Table-2) and included 
3 cases of transient retention (less than 4 weeks), 5 
vaginal mesh extrusions, 2 prolene suture vaginal 
extrusions, 1 case of bladder erosion of the prole-
ne suture, and 2 cases of persistent SUI requiring 
a subsequent procedure (within 6 months). Of the 
5 vaginal mesh extrusions, 4 required transvagi-
nal operative excision. One mesh extrusion was 
successfully treated with vaginal estrogen therapy. 
The case of prolene suture bladder erosion requi-
red a mini-laparotomy for repair. There were no 
cases of osteomyelitis or bone pain after the BAS.

When comparing those patients who had 
undergone a previous anti-incontinence surgery 
to those who had not, we found no difference in 
age, BMI, VLPP, gravidity, parity, success, dry rate, 
or follow-up. Patients without history of anti-
-incontinence surgery were more likely to have a 

sling-related complication than those with a his-
tory of a previous anti-incontinence surgery (p = 
0.044, Table-3).

DISCuSSION

Many different surgical procedures have 
been used in the treatment of SUI over the last few 
decades, including BAS. Current practice has mo-
ved away from the BAS procedure due to the risk 
of osteomyelitis, the high cost of the bone ancho-
ring device, and the higher rates of mesh exposure 
as compared to mid-urethral slings. Despite this 
trend, many patients have previously undergone 
this surgery and their long-term outcome in re-
gards to efficacy and complications is still poorly 
defined. Here we demonstrate an overall success 
rate of 71% at a mean follow-up of 58 months 
in 142 patients who underwent a BAS procedure 
with off-the-shelf prolene mesh. The overall dry 
rate was much lower at 27%. Using the same de-
finition, we previously reported a success rate of 
73% and a dry rate of 30% at one year of follow-
-up (9). The similar success and dry rates at 1 year 
and 5 years of follow-up indicates a very dura-
ble effect of BAS on symptoms. Furthermore, the 
long-term success rates after BAS are comparable 
to those reported for midurethral slings (10).

  In reviewing our long-term data, 
we were unable to identify any patient factors, in-
cluding age, body mass index, presence of urina-
ry urge or urgency incontinence, or Valsalva leak 
point pressure, that were associated with outcome. 

Table 2 - All complications reported in patients that underwent BAS surgery.

Complication N

Transient Retention 3 < 3.5 wks CIC

Bladder Erosion of Prolene Suture 1 ex-lap

Vaginal Mesh Extrusion 5 4 had operative excision

Vaginal Suture Extrusion 2 both managed with local excision

Persistent SUI Requiring Surgery (< 6 months) 2 1 collagen and 1 repeat BAS
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However, patients with poor surgical outcomes 
were on average 5 years older than patients with 
successful outcomes. Although not statistically 
significant (p = 0.2), this trend is supported in the 
sling literature, with reports of lower success rates 
in older patients (11).

 The overall complication rate in this co-
hort of patients was 9.1%, with a rate of vaginal 
exposure / extrusion of 3.5% or 5 of 142 patients. 
The total number of complications and vaginal 
exposures reported here is likely lower than the 
true number because we excluded all patients 
with less than 3 years of follow-up and follow-
-up questionnaires are unlikely to capture patients 
with asymptomatic mesh exposure. Of note, there 
were no cases of osteomyelitis, which is an infre-
quent, but debilitating, potential complication of 
this surgery (12). Furthermore, patients were sig-
nificantly more likely to have complications if this 
was their first anti-incontinence surgery.

 While it is not entirely clear why we found 
that patients with no history of previous anti-in-
continence surgery had a higher rate of complica-
tions, it is likely due to several factors. As a refer-
ral center it is uncommon for our practice to treat 
uncomplicated patients. Most of our patients have 
undergone previous anti-incontinence procedu-
res and those patients that have not often display 
co-morbidities or disease states that make under-
going operative procedures potentially more risky, 

such as morbid obesity and a history of pelvic 
radiation. Therefore, patients seen at our practice 
that have no history of previous anti-incontinence 
surgery may be more likely to have confounding 
risk factors, possibly contributing to the increased 
prevalence of complications. We also speculate 
that the lower rate of complications, such as mesh 
extrusion, in patients with previous surgeries may 
be attributed to protection produced by scar tissue 
or thicker vaginal flaps due to previous surgeries.

 One weakness of this paper and the li-
terature on SUI is that it is difficult to compare 
definitions of success among different reports on 
urinary incontinence. There is no consensus in the 
field on how to define success after an anti-incon-
tinence procedure. While we have been consistent 
with our definition of success across all publica-
tions from out institution, there are a myriad of 
definitions for success in the treatment of SUI and 
the success rate is complicated by the fact that it is 
completely determined by the patient. For exam-
ple, a patient may be too embarrassed to admit 
that their surgery was unsuccessful, or a patient 
may not report small amounts of leakage. These 
factors prohibit effective comparisons among di-
fferent groups analyzing the same treatment for 
the same disease. Another limitation of our paper 
is our follow-up rate. Of all patients who consen-
ted to follow-up, we had 65% of patients complete 
a minimum of 3 year follow-up. The outcome of 

Table 3 - Complications following BAS surgery in patients with and without a history of previous anti-incontinence surgery.

Complication Previous Anti-Incontinence 
Procedure
(N = 104)

No Previous Anti-Incontinence 
Procedure
(N = 39)

Temporary Retention (< 4 weeks) 1 (1%) 2 (5%)

Bladder Erosion of Suture 1 (1%) 0 (0%)

Vaginal Mesh Exposure 2 (2%) 3 (8%)

Vaginal Suture Exposure 1 (1%) 1 (3%)

Persistent SUI (subsequent procedure within 6 months) 1 (1%) 1 (3%)

Total complications 6 (6%) 7 (18%)
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patients lost to long-term follow-up is unknown. 
Another reason for patient loss is the inherent di-
fficulty with mailed questionnaires, the fact that 
patients may not return them. An option would be 
to schedule all patients for follow-up in clinic, but 
this is not always medically necessary and is an 
unfair burden on the patient’s time and resources. 
All this being said, a 65% response rate is in line 
with the other questionnaire based studies (13-15).

 An important strength of our study, when 
compared to others on BAS that often include 
multiple types of sling materials, is that we have 
assessed the durability, success, and outcomes of 
only polypropylene mesh slings. The data presen-
ted here is not an aggregate of different materials 
with different properties. Another strength is that 
we report long-term outcomes for this specific an-
ti-incontinence procedure, data that is lacking in 
the literature.

CONCLuSIONS

Our study, which followed 142 patients 
for an average of 58 months, reveals a reasona-
ble success rate for BAS. However, the cost of the 
bone anchoring device, better results with autolo-
gous fascial sling, and available long-term results 
from retropubic sling have limited the role of BAS 
in the treatment of SUI.
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Objective: To analyze the benefit of voiding chain cystourethrography (VCC) [placing a 
radiographic opaque chain into the urethra and bladder and asking the patient to void un-
der fluoroscopy] in the urodynamic evaluation of female bladder outlet obstruction (BOO).
Materials and Methods: Females with post anti-incontinence operation voiding dys-
function who underwent urodynamic evaluation augmented with VCC and later had 
urethrolysis were identified. Six diagnostic criteria for obstruction were applied to each 
patient: (1) VCC ( obstructed: chain was angulated and could not be voiding out) (2) 
Video urodynamic study (VUDS) (detrusor contraction combined with radiographic 
obstruction) (3) maximum flow (Qmax) ≤ 15 cc/sec, detrusor pressure (pDet)@ Qmax ≥ 20 
cm H20 (4) Qmax ≤ 11 cc/sec, pDet@ Qmax ≥ 25 cm H20 (5) Qmax ≤ 12 cc/sec, pDet@ Qmax 
≥ 25 cm H20 (6) Blaivas-Groutz (B-G) nomogram. Urethrolysis results were reviewed. 
Agreement in assessment of BOO criteria was assessed by estimating the proportion of 
pair-wise agreements along with an exact binomial 95% confidence interval (CI) and 
by estimating kappa along with a 95% CI.
Results: Twenty-one patients were identified.  Twenty of the 22 urethrolyses (91%) 
were clinically successful. Diagnosis of BOO was most common for VCC (86%) and 
then B-G Nomogram (67%). Agreement with the VCC was relatively poor for each of 
the five other methods (14%-62%) with the video urodynamic study (VUDS) being the 
best. Three patients with successful urethrolysis were diagnosed only by the VCC. All 
of kappa values regarding agreement with the VCC were low; the highest value of 0.15 
was observed for VUDS.
Conclusion: VCC may augment selection criteria for urethrolysis.

INTRODuCTION

Selection for urethrolysis in symptomatic 
females with a history of an anti-incontinence 
procedure may be challenging, especially in the 
absence of immediate temporal association and/
or with a history of previous failed urethrolysis. 
While recognizing the value of the various pressu-
re flow criteria developed for female bladder ou-

tlet obstruction (BOO), our clinic relies principally 
on the video urodynamic appearance of the blad-
der and urethra with voiding as described by Nitti 
et al. (1) and the Blaivas Groutz (B-G) nomogram 
(2). In some patients with a high index of clinical 
suspicion, the pressure flow criteria for obstruc-
tion were not strictly met and/or it was difficult 
to identify the urethra during testing. One exam-
ple would be patients that voided with minimal or 
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no detrusor contraction. To augment the evalua-
tion and radiographic appearance of the urethral 
and bladder anatomy we incorporated the use of 
a historical test, the voiding chain cystourethro-
gram (VCC). We report on our experience using 
this classic historical test (3) in selection for ure-
throlysis.

MATERIALS AND METhODS

IRB approval was obtained for this re-
trospective review of 21 patients who underwent 
urethrolysis performed by a single surgeon and 
had VCC as part of their video urodynamic study 
(VUDS) for voiding dysfunction following an anti-
-incontinence procedure. All patients underwent a 
complete preoperative clinical and videourodyna-
mic evaluation including a catheter free uroflow 
and catheterized post-void residual videourody-
namics with pressure flow analysis, and fluoros-
copically visualized VCC.

Urodynamic Evaluation
 Video urodynamic study (VUDS) was 

completed using a multi-channel 7F transurethral 
catheter and a rectal air charged catheter. The 
filling portion of the cystogram was performed at 
50 mL per minute using contrast medium. Whe-
re clinically needed (e.g. severe sensory urgency/
detrusor overactivity/small capacity bladder), the 
fill rate was reduced to 12.5 - 25 mL per minu-
te. Intermittent fluoroscopic imaging was utilized 
to quantify trabeculation, vesicoureteral reflux, 
and voiding anatomy. During the voiding portion 
of the study, the patient was asked to void to 
the best of her ability. If the patient was unable 
to generate an uroflow, the maximum detrusor 
pressure generated was quantified. Notation was 
made of the patient’s voiding characteristics such 
as voiding with a detrusor contraction, Valsalva 
maneuvers, or a combination of both.  The pa-
tient then underwent VCC using the below tech-
nique.

Voiding chain cystography technique
 The urodynamics (UDS) catheter was 

removed, and the bladder was filled with ap-
proximately 250ml of diluted Omnipaque (G.E. 

Healthcare, Inc., 25 ml contrast with 100 ml ste-
rile water) using a sterile 14Fr catheter. Dilution 
optimized visualization of the chain through the 
contrast. After the instillation catheter was remo-
ved, the cystourethrography chain was dipped in 
2% lidocaine and inserted into the urethra using 
a rounded forceps. The chain used was a 14kt 
gold (rhodium-plated) link chain measuring 60 
mm in length and 2.15 mm in width; it weighs 
approximately 7.40 grams and has one round 
link on each end; the end links have an outsi-
de diameter of 5.00 mm and an inside diameter 
of approximately 3.20 mm (Figure-1). The chain 
was secured with tape loosely to the inner leg.

 The UDS table was elevated to 90 degrees 
and the patient was turned to the side, using flu-
oroscopy to check chain placement. The patient 
was radiographically examined while coughing, 
with Valsalva maneuvers, and with voiding. The 
VCC was used to identify the bladder, bladder 
neck, and urethral position (including the pre-
sence or absence of urethral angulation) during 
voiding, and notation was made whether the pa-
tient was able to void the chain out of the bla-
dder with micturition (Figures 2-4). The VUDS 
data was retrospectively analyzed separately by 
multiple criteria for female BOO.

Figure 1 - Demonstrates the 14kt gold (rhodium-plated) link 
chain measuring 60mm in length and 2.15mm in width; it 
weighs approximately 7.40 grams and has one round link on 
each end; the end links have an outside diameter of 5.00 mm 
and an inside diameter of approximately 3.20 mm. 
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Criteria for obstruction:
1. UDS obstruction: radiographic evidence for 

obstruction between the bladder and distal  
urethra with a sustained detrusor contrac-
tion (1,4);

2. Maximum flow (Qmax) ≤ 15 cc/sec, detrusor 
pressure (pDet) @ Qmax ≥ 20 cm H20 (Pressu-
re Flow Criterion 1) (5);

3. Qmax ≤ 11 cc/sec, pDet @ Qmax ≥ 25 cm H20 
(Pressure Flow Criterion 2) (6);

4. Qmax ≤ 12 cc/sec, pDet @ Qmax ≥ 25 cm H20 
(Pressure Flow Criterion 3) (7);

5. Blaivas-Groutz nomogram obstructed (2);
6. VCC obstructed: a combination of radio-

graphic chain angulation and inability to 
void the chain out on command (Figures 
2a, 2b and 3).

 Successful urethrolysis was determined 
by resolution of presenting urinary complaints 
and normalization of physical examination in-
cluding the absence of urethral tethering.

Statistical analysis

Post-void residual values were compared 
before and after surgery using a Wilcoxon signed 
rank test.

Agreement in assessment of BOO between 
the VCC and each of the five other methods was 
assessed by estimating the proportion of pair-wi-
se agreements along with an exact binomial 95% 
confidence interval (CI), and also by estimating 
kappa along with a 95% CI. All statistical analy-
ses were performed using SAS (version 9.2; SAS 
Institute, Inc., Cary, North Carolina).

Figure 2a and 2b - shows the chain in position for the VCC and then the chain angulation with the attempted voiding during 
the VCC.  Figure 2a – white arrow shows chain in urethra with the patient relaxed. Figure 2b - white arrow shows angulation 
of chain, consistent with obstruction during voiding attempt with VCC. 

Figure 3 - Demonstrates chain angulation from a VCC test 
that is consistent with obstruction. White arrow shows chain 
angulation consistent with obstruction from patient with 
previous suburethral sling.

A B



IBJu | chain cystogram selection for urethrolysis 6-3

501

RESuLTS

A total of 21 female patients who un-
derwent a video urodynamic study for voiding 
dysfunction and went on to have urethrolysis were 
considered for inclusion in this study. Median age 
was 65 years (Range: 43 - 83 years). One patient 
in the series had an unsuccessful urethrolysis and 
underwent a second successful urethrolysis; only 
the set of measurements corresponding to the first 
urethrolysis were considered in these analyses in 
order to satisfy the statistical assumption of inde-
pendent measurements. Twenty of the 22 opera-

Figure 4a, 4b, and 4c - Reveals a VCC test that is consistent with no obstruction: the chain in place, voiding without angulation 
and then being voided from the bladder. Figure 4a reveals chain in urethra with the patient relaxed, with no angulation. Figure 
4b shows patient beginning to void, white arrow shows no angulation. Figure 4c – white arrow shows chain being expelled 
from urethra with voiding, consistent with no obstruction.

tions (91%) were classified as having a clinically 
successful urethrolysis based on postoperative cli-
nical evaluation and return of normal voiding ha-
bits.  Preoperative post-void residual assessment 
revealed a median of 115 cc’s (Range: 10 - 720), 
with a mean of 178 cc’s. For the postoperative 
post-void residual measurements, the median was 
50 cc’s (Range: 3 - 170), and the mean of 57 cc’s. 
When evaluating the difference between the post 
vs. presurgical values, the median difference was 
-76 (Range: -640 to 43), and the mean was -120.  
There was strong evidence of a difference between 
the pre and post measures (P < 0.001).

A B

C
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 A summary of assessments of BOO for 
each of the six different methods is provided in 
Table-1. An assessment of BOO was most common 
for the VCC (86%), followed by the B-G Nomogram 
(67%). One patient was rated as obstructed by all 
six methods; she later had a successful urethroly-
sis. Four patients had no detrusor contraction no-
ted on urodynamic evaluation but were obstructed 
by VCC, three had successful urethrolysis and one 
patient did not.

 An evaluation of agreement regarding 
BOO between the VCC and each of the five other 
methods is displayed in Table-2. Agreement with 
the VCC was relatively poor for each of the five 
individual methods but was best for the VUDS, 
where assessment of obstruction was the same as 

the VCC for 13 of the 21 patients (62%). The B-G 
nomogram had the next highest agreement with 
the VCC; assessment of obstruction was the same 
as the VCC for 11 patients (52%). Agreement with 
the VCC was particularly poor for Qmax ≤ 15 cc/
sec, pDet@ Qmax ≥ 20 cm H20, Qmax ≤ 11 cc/sec, 
pDet@ Qmax ≥ 25 cm H20, and Qmax ≤ 12 cc/sec, 
pDet@ Qmax ≥ 25 cm H20, where assessment of 
obstruction was the same as the VCC for between 
14% and 33% of patients. All values of kappa re-
garding agreement with the VCC were quite low; 
the highest value of 0.15 was observed for VUDS.

 Although it is of interest to evaluate whe-
ther any of the six measures of BOO are associated 
with the unsuccessful urethrolysis patients (2/22), 
such analysis was impossible due to the very small 

Table 1 - Assessment of bladder outlet obstruction by six different methods.

Method No. (%) of assessments of bladder outlet obstruction (N = 21)

VCC 18 (86%)

VUDS 12 (57%)

Qmax ≤ 15 cc/sec, pDet@ Qmax ≥ 20 H20 8 (38%)

Qmax ≤ 11 cc/sec, pDet@ Qmax ≥ 25 H20 7 (33%)

Qmax ≤ 12 cc/sec, pDet@ Qmax ≥ 25 H20 4 (19%)

B-G nomogram 14 (67%)

Table 2 - Agreement in assessment of bladder outlet obstruction between the VCC and five other methods.

Agreement with VCC assessment of obstruction

Measure of obstruction Kappa (95% CI) Fraction (%)
of agreement

95% CI

VUDS 0.15 (-0.19, 0.49) 13/21 (62%) 38% - 82%

Qmax ≤ 15 cc/sec,pDet@ Qmax ≥ 20 H20 -0.14 (-0.42, 0.14) 7/21 (33%) 15% - 57%

Qmax ≤ 11 cc/sec, pDet@ Qmax ≥ 25 H20 -0.15 (-0.43, 0.13) 6/21 (29%) 11% - 52%

Qmax ≤ 12 cc/sec, pDet@ Qmax ≥ 25 H20 -0.19 (-0.47, 0.10) 3/21 (14%) 31% - 36%

B-G nomogram -0.25 (-0.47, -0.03) 11/21 (52%) 30% - 74%
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number of patients who experienced this outcome. 
For the first patient with unsuccessful urethrolysis, 
the only test with an assessment of obstruction was 
the VCC, while the only test with an assessment of 
obstruction for the second patient was the VUDS.

DISCuSSION

The challenge in diagnosing BOO in fema-
les is well documented in the literature with the 
symptoms being quite variable (i.e. obstructive, 
irritative, or a combination of both) (8-11). Fur-
ther complicating matters is the variable personal 
nature of female voiding habits.  Consequently, 
physicians often rely on the temporal association 
of voiding dysfunction to an anti-incontinence 
operation to initiate evaluation and/or offer the-
rapy (8,12,13). When patient history or time fra-
me does not offer this diagnostic advantage, more 
thorough evaluation is warranted than just proce-
eding to urethrolysis, especially if she has already 
had a history of that operation (14). The complex 
nature of female voiding dysfunction may require 
additional parameters besides pressure-flow crite-
ria (1-7,15). We desired to see if the VCC, as a 
non-pressure-flow based test, would assist in po-
sitively predicting those patients that would have 
a successful urethrolysis. Radiographic imaging 
will potentially not clearly illuminate a urethral 
obstruction, secondary to the air, soft tissue in-
terface or the absence of a well-defined detrusor 
contraction (16). Consequently, we tried to over-
come this problem by resurrecting the use of the 
urethral chain to look for an angulation or point 
of obstruction. Past physicians have described the 
use of the urethral chain when evaluating fema-
le voiding dysfunction. Stevens and Smith noted 
that in certain settings, placing a chain into the 
urethra may provide distinct advantages over the 
use of contrast medium while others noted that a 
chain may be less distorting than a rubber catheter 
in assessing urethrovesical anatomy (17,18). Chain 
cystogram was described by Hodgkinson in 1953 
to study urethrovesical relationships in order to 
classify types of female stress incontinence (19). 
However, it was later discovered that chain cysto-
gram alone had a 50 percent margin of error and 
65 percent of continent controls had positive fin-

dings (16). Nevertheless, we found the chain was 
an excellent adjunct for assisting with urethral 
radiographic visualization. We came to learn that 
not only was the configuration of the chain im-
portant, but that the ability to void the chain out 
was an added finding when dealing with obstruc-
tion: the ability to push the chain out served as a 
proxy to gauge voiding efficacy in patients that 
voided with abdominal straining and not a true 
detrusor contraction. That four of the 21 patients 
evaluated failed to generate a detrusor contrac-
tion during urodynamic testing but were obstruc-
ted by VCC criteria with three having a successful 
urethrolysis reveals the potential value of the test 
capturing treatable patients by, at the minimum, 
reinforcing clinical intuition.

 VCC definition of obstruction itself had 
the highest agreement with the video urodynamics 
definition of obstruction (1,4). This may be due to 
the similarity between the tests as a urethral ima-
ging based study. Table-1 confirms that 18 of the 
21 patients that underwent urethrolysis were rated 
as non-obstructed by at least one of the methods, 
but VCC rated the fewest number of patients as 
non-obstructed (3/21). In one of those three cases, 
the chain was radiographically angulated, but the 
patient was able to void the chain out with di-
fficulty and concentrated effort thus technically 
making the VCC test negative (which required 
failure to expel the chain with voiding). Despite 
that observation, secondary to temporal associa-
tion, physical exam and other criteria positivity, 
the patient was offered and underwent a success-
ful urethrolysis. In another patient with negative 
criteria including the VCC but with a positive B-G 
nomogram, surgery again was offered secondary 
to clinical suspicion of temporal association. She 
underwent a later unsuccessful urethrolysis.

 A potential criticism of this study may be 
that if patients seemed to do well with urethrolysis 
regardless of the parameter used to define obs-
truction, is this test really one of additive value? 
We counter that in cases with a challenging diag-
nosis, additional objective data has inherent value 
and will help reinforce clinical suspicion. Another 
criticism is that perhaps the VCC had the highest 
diagnostic capture rate secondary to its use on 
patients that we were confident were obstructed 
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and were thus looking for a test to confirm our 
intuition. Postoperative pressure-flow urodyna-
mic studies would have been of value to further 
evaluate the sensitivity of the test for obstruction; 
nevertheless, this was not able to be completed 
secondary to this study being a retrospective re-
view and the lack of desire of patients to undergo 
testing in the event of a good clinical result at the 
time of their treatment course.

 The variable nature of female voiding pat-
terns solidifies the drive for diagnostic accuracy 
and confirmation of clinical suspicion. Patients re-
adily grasp both the concept of radiographic chain 
angulation when gazing upon the X-ray monitor 
and the ability/inability to successfully void the 
chain. Perhaps the VCC should not return from its 
historical past as a standalone test but to be resur-
rected when needed and combined with the other 
methods of evaluation. We will continue to utilize 
VCC secondary to the above reasoning when fa-
ced with clinical suspicion and variable findings of 
obstruction on urodynamic evaluation (15).

CONCLuSIONS

The voiding chain cystourethrogram may 
help confirm clinical suspicion and serve as an 
adjunct to urodynamic testing in female patients 
with post-surgical voiding dysfunction when se-
lecting for urethrolysis.

ABBREVIATIONS

BOO = Bladder outlet obstruction
B-G = Blaivas-Groutz;
CI = confidence interval
pDet = detrusor pressure
Qmax = maximum flow
UDS = Uurodynamics
VUDS = Video urodynamic study
VCC = voiding chain cystourethrography
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Introduction and Hypothesis: We evaluated the anatomical success and complications of 
Perigee® with porcine dermis Graft in the repair of anterior vaginal wall prolapse (AVWP)
Materials and Methods: After Institutional Review Board (IRB) approval, the charts of all 
patients who underwent AVWP repair using the Perigee/InteXen® kit from July 2005 to 
July 2009 were reviewed. Patients who had less than 6-month follow-up were excluded. 
Preoperative data including patient age, previous AVWP repairs, hysterectomy status, 
preoperative dyspareunia and pertinent physical findings were collected and recorded. 
Postoperative success was defined as anatomical stage 0 or I using the Pelvic Organ 
Prolapse Quantification (POP-Q) scoring system. Graft related complications were also 
recorded.
Results: Out of 89 patients, 69 completed at least 6-month follow-up. Median follow-up 
was 13 (6-48) months. Seventeen patients (25%) had previous AVWP repair and 32 (46%) 
had previous hysterectomy. Preoperatively, AVWP stage II was found in 9 (13%), stage 
III in 27 (39%) and stage IV in 33 (48%) patients. Anatomic success was found in 48 
(69%) patients, with 23 (33%) having stage 0 and 25 (36%) stage I AVWP. Intraoperative 
complications included incidental cystotomy in one patient and bladder perforation in 
one. Postoperative complications included vaginal exposure and dyspareunia in one case, 
wound dehiscence in one and tenderness over the graft arm with dyspareunia in one.
Conclusions: The use of porcine dermis in AVWP repair is safe with minimal graft related 
complications; however, anatomical success is lower than that reported with the use of 
synthetic grafts.

INTRODuCTION

Pelvic organ prolapse (POP) (1) occurs in 
30 to 50 % of women (1). The most common type 
of POP is anterior vaginal wall prolapse (AVWP) 

with a reported incidence of 34.3% (2). Although 
still commonly used by many pelvic reconstructi-
ve surgeons, traditional colporrhaphy for AVWP 
repair has a recurrence rate of up to 20% (3) with 
a more recently reported failure rate up to 70% 

The outcome of transobturator anterior vaginal wall 
prolapse repair using porcine dermis graft: intermediate 
term follow-up
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(4). During traditional colporrhaphy, the laterally 
placed pubocervical fascia is medially plicated; 
however, this technique is thought to potentially 
lead to vaginal shortening and narrowing (5). 
Additionally, 70 to 80% of AVWP cases may have 
a concomitant lateral defect (6) in which case the 
sole plication of the pubocervical fascia is not a 
viable option.

 Consequently, given these limitations for 
anterior colporrhaphy, graft augmented repair has 
gained interest within the field of female pelvic re-
constructive surgery. The purpose behind the use of 
these grafts is to obtain more durable and efficient 
prolapse repair while preserving sexual function 
without negative impacts on vaginal length and/or 
caliber. Many subtypes of grafts have been develo-
ped including autologous grafts, allografts, xeno-
grafts, and synthetic grafts. Polypropylene synthe-
tic grafts are associated with significant host tissue 
reaction with a reported incidence of extrusion 
of up to 45%. Newer light-weight polypropylene 
grafts have lower rates of graft erosion ranging 
from 5-15% (7).

 In order to obtain a satisfactory outcome 
with the use of xenografts, the graft should be bio-
compatible, strong, durable, resistant to infection 
and facilitate host tissue in-growth (8). In 2004, 
Zheng et al. compared porcine dermis with poly-
propelene grafts in the repair of full thickness ab-
dominal wall defects in rats. They found decreased 
adhesion formation and milder inflammatory res-
ponse with porcine dermis compared with polypro-
pylene grafts (9). The relative safety of biological 
versus synthetic grafts was further supported by a 
recent randomized controlled trial (10).

 Limited data is available regarding anato-
mical success associated with the use of biological 
grafts. Porcine dermis for AVWP repair has been 
recently used with variable outcomes. In most of 
the reported studies, the graft was secured late-
rally with delayed absorbable sutures (5-6,11). Af-
ter gaining popularity as a mode of sling fixation, 
the transobturator approach was also employed in 
graft augmented AVWP repairs. The first publica-
tion of the use of transobturator four-arm biologic 
graft in AVWP repair was by Eglin in 2003 (12).
We recently reported high short term success with 
a porcine dermis graft placed via a transobturator 

approach using the Perigee® kit with InteXene® 
(American Medical Systems, Minnetonka, MN, 
USA) (13). The long term anatomic success rate 
using this type of graft in prolapse repair is still 
not well known. In this study, we present our in-
termediate term follow-up of AVWP repair using 
porcine dermis graft through the transobturator 
approach in an expanded patient population.

MATERIALS AND METhODS

After obtaining Institutional Review Board 
approval, the charts of patients who underwent 
AVWP repair using the Perigee® with the biocom-
patible porcine dermis graft (InteXen®) within the 
Sections of Urogynecology and Pelvic Recons-
tructive Surgery and Female Urology at the study 
institution were reviewed. Only patients who com-
pleted at least 6-month follow-up were included.

 All patents had routine preoperative as-
sessment with history, physical exam, and multi-
channel urodynamics (UDS). UDS were performed 
with and without prolapse reduction in order to 
assess for possible occult stress urinary inconti-
nence (2). POP was staged using the POP-Q sys-
tem in all cases. Cases involving hematuria, lower 
urinary tract storage symptoms (i.e. urgency, fre-
quency and/or urge incontinence), history of lo-
wer urinary tract pathology or intrinsic sphincter 
deficiency underwent cystoscopy pre-operatively. 
Topical vaginal estrogen cream was used preope-
ratively in all patients with urogenital atrophy.

 AVWP repairs were performed using the 
Perigee® kit with InteXen®. The technique was 
previously described (13). In brief, a 16 Fr Foley’s 
catheter is inserted into the bladder. After infiltra-
tion of local anesthesia, an anterior vaginal wall 
incision is performed from the bladder neck to 
approximately 2-3 cm to the vaginal apex. Dis-
section is extended laterally to the lateral vagi-
nal sulcus until the ischial spine and arcus tendi-
neous fascia pelvis are easily palpable bilaterally. 
The skin puncture sites for the graft introducers 
are marked. The upper skin punctures are made 
at the medial border of the obturator foramen at 
the level of the clitoris and approximately 1.5 cm 
below the insertion of the adductor longus tendon. 
The two lower punctures are 3 cm inferior and 2 
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cm lateral to the upper ones. The trocar is gui-
ded through the obturator membrane and through 
the paravesical space and is externalized through 
the vaginal incision on both sides along the arcus 
tendineus as close as possible to the ischial spine. 
At this point, cystoscopy is performed to exclude 
bladder or urethral injury and to assure ureteral 
patency. The Perigee® arms are then connected to 
the trocars and brought out through the skin in-
cisions. The InteXen® mesh is then trimmed, its 
arms’ tensioned loosely, and the graft is secured to 
the underlying connective tissue using absorba-
ble sutures. The vaginal mucosa is closed, a final 
mesh adjustment performed, the plastic sleeves of 
the mesh arms are removed, and the arms are cut 
flush with the skin. The skin incisions are closed 
using Dermabond® surgical glue (Ethicon, Somer-
ville, NJ). Vaginal packing and a Foley catheter 
are left in place for 24 hours postoperatively. If 
a concomitant suburethral sling is indicated, the 
sling procedure is performed secondarily through 
a separate incision.

 Pre and postoperative management were 
standardized for all patients. All patients received 

Figure 1 - Flow chart delineates the number of patients recruited.

appropriate preoperative antibiotic prophylaxis 
and were observed in the hospital for at least 24 
hours postoperatively. Patients were followed at 2 
and 6 weeks, and then 6, 12 and 18 months and 
yearly thereafter. The 2 week post-operative visit 
included only brief history, and vaginal exami-
nation with POP-Q was performed at the 6-week 
visit and all subsequent visits.

RESuLTS

Sixty nine patients fulfilled the inclusion 
criteria with at least six month postoperative follow-
-up. The mean follow up was 13 (6-48) months. The 
flow chart (Figure-1) details the patients’ availabili-
ty for follow-up. Of those who were excluded due to 
short-term or lack of follow-up, none had anatomic 
recurrence at the last documented visit. Fifty two 
patients (75%) had primary and 17 patients (25%) 
had recurrent AVWP.

 Table-1 lists the preoperative data. Preope-
rative median age was 63 (41-87) years, total vaginal 
length 10 (8-12) cm, and  mean POP-Q point Ba 1.8 
± 2.4 cm. Fifty five patients (80%) had at least one 

Total No. of patients
had Perigee/Intexen

89

Lost follow up

7

Less than 6 months
follow up

13

Included

69

Success

48 (69,6)%

Failure

21 (30,4)%
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concomitant vaginal surgery with sling procedure 
in 25 (36%), posterior colporrhaphy with graft in 28 
(41%), and posterior colporrhaphy without graft in 
17 (25%). Preoperatively, eight patients had dyspa-
reunia. All patients with dyspareunia had their dys-
pareunia improved postoperatively; however, two 
patients (2.8%) developed de novo dyspareunia.

 Anatomical success as defined by anterior 
wall POP-Q stage ≤ 1 was achieved in 48 (70%) pa-
tients (Table-2). Mean postoperative POP-Q point Ba 
was -1.0 ± 2.3 cm. In cases that developed recur-
rence, the median time to recurrence was 5.6 (3-
24) months. One third of patients with anatomical 
recurrence had no symptoms (Table-3). Reoperation 
was performed in two patients (3%) while the re-

mainder elected no intervention. There was no spe-
cific correlation found between recurrence and pa-
tients’ age and local tissue quality.

 Intraoperative complications included one 
case of incidental cystotomy which occurred during 
dissection and one bladder perforation with the ri-
ght anterior Perigee introducer. Both complications 
were managed successfully without long-term se-
quel with primary cystotomy repair and one-week 
bladder drainage for the first case and reposition of 
the trocar for the second one. Postoperative compli-
cations included graft exposure and dypareunia in 
one case, wound dehiscence in one, and dyspareu-
nia and tenderness to palpation at the left inferior 
graft edge in one case. No major medical complica-
tions were encountered in our cohort.

DISCuSSION

The common incidence of AVWP makes 
it a favorite target for clinical and basic scien-
ce research. The incomplete understanding of its 
pathogenesis and mechanism of recurrence makes 
management of AVWP controversial. A major 
source of debate is the role of grafts in POP re-
pair and the type of graft to be used. Several pu-
blished reports encouraged more research in graft 

Table-1 - Shows patients pre-operative data.

No. Patients (%)

Previous AVWP repair 17 (25)

Previous Hysterectomy 32 (46)

AVWP Stage II 9 (13)

Stage III 27 (39)

Stage IV 33 (48)

Table 2 - Shows postoperative stages AVWP.

Postoperative stage N of patients (%)

0 23 (33)

I 25 (36)

II 11 (16)

III 6 (9)

IV 4 (6)

Total 69 (100)

Table 3 - Symptoms in patients with recurrent AVWP.

Symptom N. Patients

Urgency/frequency 3

Urinary incontinence SUI 1

UUI 2

MUI 1

Vaginal bulge/pressure/lump 6

Mix of symptoms 1

No symptoms 7

Total 21
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materials; their outcome and complications with 
particular interest in longer term follow-up. Graft 
related complications gained a wide interest be-
tween both healthcare providers and patients in 
the recent few years. In October 2008, the United 
States Food and Drug Administration (FDA) issued 
a public health notification on complications as-
sociated with surgical mesh for treatment of POP. 
This was followed by an update of those compli-
cations in July 2012 (14).

 The use of biological graft materials in POP 
was suggested to be associated with lower compli-
cation but higher recurrence rates compared with 
synthetic counterparts (discussion below).

 In this study, we report our intermediate 
term outcome of AVWP repair using the Perigee/
Intexen® kit with biologic porcine dermis graft.

The overall anatomical success in our se-
ries is 70%. This is comparable to that reported by 
Handel et al. (5) who reported a 64% success using 
porcine dermis at 17-month follow-up. This ana-
tomical outcome however is less than the greater 
than 90% anatomic success rates reported with 
polypropylene mesh using the same transobtu-
rator approach for graft support (15-18). Interes-
tingly, we noted that our intermediate follow-up 
success rate was significantly lower than the 95% 
success rate we reported on a smaller cohort of pa-
tients with shorter follow-up (13). These findings 
together provide support to the notion that bio-
logical grafts may have less long-term durability 
than synthetic mesh.

 Compared with 21 anatomic failures, only 
two patients had reoperation for POP in our cohort. 
The discrepancy between recurrence and reopera-
tion rates has been previously reported. In a study 
of 207 cases that had anterior colporrhaphy, Kapoor 
et al. reported a 12% recurrence rate with only a 
3.4% reoperation rate (19). This discrepancy could 
be explained in different aspects. Patients who have 
recurrent prolapse might not be bothered with it 
or might not have the same degree of bother they 
experienced before surgery. In addition, patient ex-
perience with surgery and recovery as well as social 
and economic factors might also dissuade the pa-
tient from seeking additional surgery. We published 
this same observation in a study that compared 
surgical outcome between patients with POP who 

had graft alone with those who had graft combined 
with fascial plication (20).

 One of the major concerns associated with 
graft use is graft-related complications. Of these, 
vaginal graft exposure and graft erosion into the 
lower urinary tract are among the most worrisome. 
In this series we experienced only one case of va-
ginal graft exposure (1.4%). This patient presented 
with vaginal irritation and dyspareunia, and the 
site of the exposure was at the junction between 
the biological graft and the synthetic arm (Riv Fix). 
Exposure at the biological/synthetic graft interface 
was also reported by Araco et al. (21). The exposed 
part was successfully trimmed in the office with 
resolution of the patient’s symptoms. The rate of 
graft exposure in our series is less than the 10.5% 
exposure rate reported with the Perigee® system 
with polypropylene mesh (Perigee/Intepro®) (16). 
Other authors have reported high mesh exposure 
rate using the porcine dermis in AVWP repair. It has 
to be noted however that we used a ready to use kit 
which shortens operative time and thus may decre-
ase risk of contamination. To prevent graft bacterial 
contamination, all patients underwent placement 
of a peri-anal cerclage suture, placed before ini-
tiating the procedure (22). In addition, the pores in 
the Perigee/Intexen® graft may minimize the risk 
for hematoma formation, a possible cause for the 
high graft-related complication rate reported in 
these studies (5,23). The relative safety of biological 
compared with synthetic grafts has been reported 
by others (10,24,25).

 The second graft related complication was 
tenderness over the left proximal polypropylene 
arm. This same patient also had a concomitant 
posterior colporrhaphy with fascia lata graft. She 
was offered graft excision but declined. An addi-
tional third case with wound dehiscence occurred 
likely due to hematoma formation as opposed to 
intraoperative graft contamination. She was suc-
cessfully treated with antibiotics, and primary 
wound closure in the operating room.

 It is notable that nine of our patients (13%) 
had stage II AVWP prior to surgery. Even though 
we reserve graft use for high stage POP (III and 
IV), there are other factors we considered in this 
cohort of patients. These factors included failed 
previous repair, advanced age of the patients, and 
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poor tissue quality encountered at the time of an-
terior wall dissection.

 Why is the success rate of biologic graft 
augmentation lower than with the use of synthe-
tic graft in AVWP repair? Implantation technique 
and graft behavior after implantation are likely 
two key variables. Intexen® is a non-crosslinked 
biologic graft and thus undergoes biologic de-
gradation and enzymatic breakdown while tissue 
ingrowth and neo-vascularization occurs. In or-
der to reduce the degree of strain placed upon an 
implanted biologic graft, we have begun placing 
the graft as an overlay to a midline plication with 
significantly improved results (20). In this series, 
the Intexen® graft was implanted without prior 
midline fascial plication.

 Our study has strengths and limitations. The 
strengths include the relatively long term follow-
-up and large number of patients. In addition, we 
report a single-center experience with only two at-
tending surgeons (WD and GG) ensuring technique 
standardization. One of the limitations of this study 
is its retrospective nature with inherent bias. We 
also acknowledge the lack of use of validated ques-
tionnaires in order to objectively assess functional 
outcomes. It has to be noted however that more 
than half of our patients had concomitant vaginal 
procedures and more than a third had another graft 
for posterior wall prolapse repair. This makes it di-
fficult to accurately assess the functional outcome 
of the porcine dermis graft for AVWP repair alone.

 This kit is not intended to provide apical 
vaginal support and recently is being replaced by 
newly designed kits that concomitantly address 
apical support. However this report provides va-
luable data to the literature; first because patients 
who underwent this type of graft repair will still be 
followed and they will be encountered in clinical 
practice within the next few years. And seconda-
rily, we present the outcome of the porcine dermis 
graft which is currently in use with other vaginal 
POP suspensory kits.

CONCLuSIONS

In conclusion we found the intermediate 
term success of AVWP repair using the porcine der-
mis graft through the transobturator approach to 

be less favorable than that reported for a synthe-
tic graft, from an anatomic perspective. The graft 
is relatively safe and is associated with minimal 
graft-related complications. Longer term follow-
-up and Randomized Controlled Trials are highly 
encouraged to precisely compare synthetic versus 
biological grafts in POP repair.

ABBREVIATIONS

ATFP = Arcus Tendinious Fascia Pelvis
AVWP = Anterior Vaginal Wall Prolapse 
FDA = Food and Drug Administration 
IRB = Institutional Review Board
MUI = Mixed Urinary Incontinence
POP = Pelvic organ prolapse
PO-Q = Pelvic Organ Prolapse Quantification
SUI = Stress Urinary Incontinence
UDS = multichannel urodynamics
UUI = Urgency Urinary Incontinence
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Purpose: To evaluate the long term efficacy and safety of the use of propiverine and tera-
zosine combination in patients with LUTS and DO by a placebo controlled study.
Materials and Methods: One hundred patients were enrolled in the study. They were ran-
domized into two groups (each group consisted of 50 patients). Terazosine and placebo 
were administered to the patients in Group 1 and terazosine plus propiverine HCL was 
administered to Group 2. The patients were evaluated by international prostate symptom 
score (IPSS), the first four questions of IPSS (IPSS4), the 8th question of IPSS (quality of 
life-QoL), overactive bladder symptom score questionnaire (OAB-q V8), PSA test, urody-
namic studies, post voiding residue (PVR). All patients were followed for one year and 
were reassessed for comparison.
Results: IPSS, IPSS4, OAB symptoms, QoL score, PVR, and Qmax scores of the groups did 
not differ. After one year treatment, there was significant improvement in IPSS, IPSS4, 
OAB symptoms, QoL and Qmax values in Group 2. No significant improvement was noted 
for the same parameters in Group 1.
Conclusion: This is the first study to show long term safety and efficacy of anticholinergic 
therapy for patients with LUTS. In patients with OAB or DO, long term anticholinergic 
treatment may be regarded as a treatment option.

INTRODuCTION

For many years lower urinary tract symp-
toms (LUTS) in elderly men were considered to be 
caused by benign prostatic obstruction (BPO). Ho-
wever, after the studies conducted in the 1990’s, it 
was described that LUTS of men were not always 
caused by benign prostatic hyperplasia (BPH) or 

BPO (1-3). Nowadays, it is known that some pa-
thologies concerning men bladder can cause the-
se symptoms. One of these issues is detrusor over 
activity (DO), which incidence increases with age, 
causing symptoms such as frequency and urgency. 
It is thought that DO is present in 47-66% of cases 
with BPO and LUTS (4,5). These patients, however, 
are usually treated with agents for BPO. Nowa-
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days, in cases with BPH and DO, anticholinergic 
agents are successfully used in addition to stan-
dard therapies (6,7). However, the long term data 
for this treatment is lacking in literature.

 We aimed to show the long term efficacy 
and safety of the use of anticholinergic agents in 
patients with LUTS and DO (proven by urodyna-
mic studies) by a placebo controlled study.

MATERIALS AND METhODS

The study was designed as a double blind, 
placebo controlled, randomized trial conducted 
at our hospital, between May 2009 and Novem-
ber 2012. The study was conducted in accordance 
with the Declaration of Helsinki. The local ethics 
committee approved our protocol. All subjects 
provided written informed consent.

Patient selection
 Patients suffering from LUTS who ap-

plied to our clinic had been enrolled in the study. 
Patients were evaluated by international prosta-
te symptom score (IPSS), the first four questions 
of IPSS (IPSS4), the 8th question of IPSS (quali-
ty of life-QoL), overactive bladder symptom sco-
re questionnaire (OABSS; OAB-q V8), PSA test, 
urodynamic studies, post voiding residue (PVR) 
assessment via ultrasound and uroflowmetry. Se-
lection criteria for patients were as follows: over 
40 years old, having IPSS over 12, having PSA 
scores below 2.5, having OAB symptoms (> 8 
cycles of urination/24h, > 3 with urgency (or urge 
incontinence)/24h) and having documented detru-
sor pressure > 10 cm H2O in urodynamic studies.

 Patients having PVR > 200 cc with USG 
or Qmax < 5 mL/s were excluded due to severe bla-
dder outlet obstruction symptoms. Patients sus-
pected to have prostate cancer were excluded. 
Other exclusion criteria were: previous treatment 
with an anticholinergic agent; surgical treatment 
of BPH or a history of surgical intervention in 
the bladder or urethra; history of acute urinary 
retention (AUR); chronic urinary retention; acute 
urinary tract infection (UTI); chronic UTI; pros-
tatitis caused by bacteria or history of recurrent 
UTIs; history of interstitial cystitis; concomitant 
medication that may cause urinary retention 

(e.g., tricyclic antidepressants, neuroleptic agents, 
antihistamine drugs, anti-Parkinson drugs); in-
dwelling catheter or intermittent use of self-ca-
theterization.

 From the patients applied to our clinic su-
ffering from LUTS, 100 patients were enrolled in 
the study. They were randomized into two groups 
(both groups consisted of 50 patients). Terazosin 2 
mg/day and placebo was administered to patients 
in Group 1 and terazosin 2 mg/day plus propiveri-
ne HCL 15 mg/day was administered to Group 2.

 Assessed endpoints were: change in IPSS, 
IPSS4, QoL, OAB symptoms, PVR and Qmax. Patient 
demographics are summarized in Table-1. All pa-
tients were followed for 1 year, and were reasses-
sed for comparison.

Statistical analysis

Statistical comparisons of the mean va-
lues before and after treatment were done using 
parametric paired t-test. For comparison between 
placebo and propiverine, unpaired t test was used. 
P < 0.05 was considered statistically significant.

RESuLTS

IPSS, IPSS4, OAB symptoms, QoL score, 
PVR and Qmax scores did not differ between groups 
(Table-1). After 1 year of therapy, there were sig-
nificant improvement in group 2 in IPSS, IPSS4, 
OAB symptoms, QoL and Qmax (Table-1). The same 
significant improvement was not present in group 
1. The results are summarized in Table-1. Patients 
in Group 2 mildly suffered from dry mouth (18%) 
and constipation (6%). No patient left the study 
because of side effects. No patient suffered from 
acute urinary retention (AUR) after one year of 
treatment.

DISCuSSION

The term “lower urinary tract symptoms”, 
was first used by Abrams to imply that LUTS can be 
caused not only by prostatic symptoms (3). Recent 
studies show that pathologies concerning bladder 
issues can cause LUTS and storage symptoms are 
the main problem in this subset of patients (2,8). 
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Treatments with such agents as alpha-blockers, 
5-alpha reductase inhibitors (5-ARI) or prostate 
surgery are applied to this group and a significant 
amount of patients does not improve.

 Incidence of detrusor over activity increa-
ses with age and accompany a significant amount 
of patients having LUTS. Knutson et al. showed DO 
accompany 55% of patients with LUTS by urodyna-
mic studies (9). Hyman et al. stated 46% of patients 
having LUTS also suffer from DO in 109 patients 
with LUTS or bladder outlet obstruction (BOO) (10). 
Similar studies showed this combination can be 
seen up to 75% of cases (2,11-13).

 Studies conducted on animal models des-
cribed major alterations of bladder wall morpho-
logy and detrusor biochemistry induced by partial 
outlet obstruction that can interfere with bladder 
contractility and emptying. These include: 1) incre-
ased mass; 2) reduced cholinergic nerve density; 3) 
reduced mitochondrial substrate (e.g., glucose) utili-

zation and associated reduction in oxidative energy 
generation; 4) concomitant deregulation of intra-
cellular Ca2+ homeostasis; and 5) increased and 
redistributed connective tissue (14). An abnormal 
increase in the amount of collagen and elastic fi-
bers leads to loss of strength and elasticity of the 
bladder wall (15).

 Anti-muscarinic drugs bind to muscarinic 
receptors on detrusor muscle cells, thereby blocking 
the action of acetylcholine, which is released from 
activated cholinergic (parasympathetic) nerves and 
diminish bladder contractions (16).

 In current literature, patients suffering from 
storage symptoms, which can be caused by a pa-
thology such as OAB or DO, there are reports using 
different treatment modalities using agents such as 
Oxybutynin, Tolterodine, Propiverine, Solifenacin 
and Fosfoterodine (17).

 Initially, Saito suggested the use of alpha 
blocker-antimuscarinic combination instead of 

Table 1 - Age  and clinical characteristics of the patients.

Group 1
(n = 50)

Group 2
(n = 50)

P*

Day 0 After 1 Year Day 0 After 1 Year

Age ± SD 54.1 ± 5.1
(43-64)

54.7 ± 6.0
(41-64) 0.45

IPSS ± SD 29.2 ± 1.6
(25-33)

24.2 ± 1.1
(22-30)

28.8±2.4
(23-33)

16.0±1.2
(14-21) P < 0.05

IPSS4 ± SD 17.6 ± 1.0
(15-19)

16.1 ± 1.0
(13-18)

17.1 ± 1.1
(15-19)

9.7 ± 1.9
(8-12) P < 0.05

Q8(QoL) ± SD 5.0 ± 0.7
(4-6)

5.2 ± 0.9
(3-6)

5.0 ± 0.7
(4-6)

2.1 ± 0.8
(1-4) P < 0.05

Qmax ± SD 8.0 ± 0.9
(9-12)

9.5 ± 1.1
(8-11)

8.9 ± 1.1
(7-11)

10.7 ± 1.3
(9-12) P = 0.32

OABSS ± SD 28.7 ± 1.5
(26-32)

26.4 ± 1.2
(23-31)

28.2 ± 2.4
(24-32)

12.9 ± 1.9
(11-19) P < 0.05

PVR ± SD 70.5 ± 5.5
(65-76)

51.5 ± 2.4
(49-60)

68 ± 4
(64-72)

50 ± 2
(45-54) P = 0.41

P*: Between groups 1 and 2 at one year.
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alpha-blocker alone to a better control of daytime 
frequency, urge incontinence and urgency rates 
(18). Athanasopoulos et al. compared tamsulosine-
-tolterodine combination with tamsulosine alo-
ne in mild or moderate BOO and urodynamically 
proven concomitant DO and reported improvement 
in quality of life index scores, significant decrease 
in maximum detrusor pressure and the magnitude 
of maximum bladder contraction after therapy in 
the combination arm (19). Lee et al. enrolled 211 
men with urodynamic evidence of BPH and OAB 
symptoms and randomized them into two groups to 
receive doxazosin 4 mg either alone or in combina-
tion with propiverine 20 mg daily. The combination 
arm showed statistically significant improvement in 
urinary frequency (25% vs. 14.3%), average mictu-
rition volume (32.3% vs. 19.2%) and IPSS storage 
symptoms (41.3% vs. 32.6%). No patients suffered 
AUR (20). In another study, patients suffering from 
BOO (proven by pressure-flow urodynamic study) 
and BOO+OAB received doxazosin for 3 months. 
After 3 months, Tolterodine was added to the thera-
py in both groups to patients that did not respond 
to treatment. The authors concluded that combining 
Tolterodine with doxazosin was effective in three-
-quarters of men with BOO+OAB (21).

 In our study, there was no significant di-
fference between groups in initial IPSS; after one 
year, significant improvement was present in com-
bination group. When comparing the rates in both 
groups, improvement could be detected. Only com-
bination group, however, had statistically signifi-
cant improvement. The problem to cause this result 
is the underlying 50-75% OAB in patients referring 
to urology clinics. When placebo group is compa-
red, there is no difference present in IPSS between 
day 0 and final outcome.

 First four questions of IPSS were named 
as IPSS4 and can be used to interpret the stora-
ge symptoms. In conducted studies, patients ha-
ving high IPSS4 tend to suffer from OAB. We, like 
previous authors, evaluated the IPSS4 with OAB 
symptom score. Initially, the groups did not differ 
in scores, but after 12 weeks, there was statistically 
significant difference between groups and the same 
difference was present at one year. As anticipated, 
the antimuscarinic arm had significantly improved 
OAB scores and IPSS4. As observed in current lite-

rature, quality of life decreases in patients having 
OAB accompanying LUTS (22). In antimuscarinic 
arm, quality of life improves with decrease of OAB 
symptoms; but in placebo group, none of these sco-
res differed.

 After 12 weeks of treatment, Qmax in both 
groups improved but there was no significant diffe-
rence between groups. Results similar to our study 
can be found in literature. After one year of tre-
atment, the same effect could still be demonstra-
ted. In one study, tamsulosine and combination of 
tamsulosine and tolterodine were compared; Qmax 
improved in both groups but no significant diffe-
rence was reported (19). In another study with 211 
men, combination of doxazosin and propiverine 
was compared with doxazosin alone; after treat-
ment, both groups were reported to have improved 
Qmax but there was no statistical difference between 
groups (20). One of the remarkable outcomes of our 
study was the statistically significant improvement 
of quality of life symptom scores. In placebo group, 
there was an improvement of Qmax values but not for 
other symptoms, therefore patient satisfaction and 
quality of life symptoms were not improved.

 Formerly, for men with LUTS, the use of an-
timuscarinics was believed to aggravate the mixing 
symptoms, increase PVR and might precipitate AUR 
and therefore there was a consensus to avoid these 
agents (23-25). Risk factors for AUR are age, prosta-
tic enlargement, increased LUTS severity, low peak 
flow rate and high PVR (26). With recent studies 
however, there is a tendency to alter this belief. In a 
recent retrospective study, the incidence rate of AUR 
among men treated with antimuscarinics increased 
with age, ranging from 0.1 per 1000 person-years 
in men aged 20-49 years to 6.9 per 1000 persons-
-years in men aged 80-84 (27). After 12 weeks of 
treatment, AUR was not observed in both groups. 
Layton’s analysis in 2001 (28) concluded that the 
incidence of AUR in patients on Tolterodine was 
0.5% in 6 months. In a placebo-controlled study, 
that rate was 0.4% (29). In current literature, that 
incidence is 1-2% (29,30). Our study shows that the 
use of antimuscarinics is safe in selected patient 
groups. None of our patients suffered from AUR in 
a one-year follow-up. We came to similar outcomes 
to current literature as efficacy and safety in anti-
muscarinic therapy in patients suffering from LUTS 
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and DO. To our knowledge, however, no study in 
current literature compared antimuscarinic treat-
ment to placebo for one year.

 Nishizawa et al. (31) conducted a similar 
study using tamsulosine and propiverine, however 
their groups received either 10 or 20 mg of propi-
verine. They found out that adding 10 mg of pro-
piverine to tamsulosine, patients suffer less from 
DO and LUTS. They also found out adding 10 mg 
of propiverine does not show a positive effect on 
tamsulosine neither on efficacy nor on safety. Our 
results suggest adding 15 mg of propiverine is an 
efficient and safe method to treat LUTS and DO.

 There are many studies on antimuscarinic 
treatment for patients with LUTS and OAB. Howe-
ver, there are only very little and uncontrolled data 
of long term studies (32). Our study, however, shows 
excellent safety and efficacy of anticholinergic tre-
atment in combination with alpha receptor blocka-
ge. However, because most of the studies designed 
for antimuscarinic treatment on BPO patients con-
cern only limited duration, the safety of the treat-
ment is not well known. Even though our study re-
veals the safety of antimuscarinic treatment on PVR 
increase, on long term, patients should be carefully 
monitored to avoid further complications.

 As a conclusion with this study, the ou-
tcomes presented in urology literature clearly sta-
tes BOO is not the only cause of LUTS; there are 
other causes such as OAB in a significant amount 
of patients. It is believed that this arm causes symp-
toms decreasing QoL more. Patients not responding 
to medical treatment are set as benign prostate en-
largement and undergo surgical treatment. Various 
studies demonstrate that antimuscarinics can be 
used for this group of patients safely. In this study, 
we tried to show that in a long term placebo con-
trolled study these agents may be used with same 
safety and efficacy. Patients having OAB or DO, a 
long term anticholinergic treatment option should 
be kept in mind.

CONFLICT OF INTEREST

Placebo was supplied (by Dr. Frik, Istanbul, 
Turkey) for academic purposes only. The hospital 
or investigators were not charged for materials.

REFERENCES

1. Barry MJ, Cockett AT, Holtgrewe HL, McConnell JD, Sihelnik SA, 
Winfield HN: Relationship of symptoms of prostatism to com-
monly used physiological and anatomical measures of the se-
verity of benignprostatic hyperplasia. J Urol. 1993; 150: 351-8.

2. Kaplan SA, Roehrborn CG, Abrams P, Chapple CR, Bavendam 
T, Guan Z: Antimuscarinics for treatment of storage lower uri-
nary tract symptoms in men: a systematic review. Int J Clin 
Pract. 2011; 65: 487-507.

3. Abrams P: New words for old: lower urinary tract symptoms 
for “prostatism”. BMJ. 1994; 308: 929-30.

4. Chapple C: Antimuscarinics in men with lower urinary tract 
symptoms suggestive of bladder outlet obstruction due to 
benign prostatic hyperplasia. Curr Opin Urol. 2010; 20: 43-8.

5. Andersson KE: Storage and voiding symptoms: pathophysi-
ologic aspects. Urology. 2003; 62: 3-10.

6. Gallegos PJ, Frazee LA: Anticholinergic therapy for lower uri-
nary tract symptoms associated with benign prostatic hyper-
plasia. Pharmacotherapy. 2008; 28: 356-65.

7. Greco KA, McVary KT: The role of combination medical ther-
apy in benign prostatic hyperplasia. Int J Impot Res. 2008; 
20(Suppl 3): S33-43.

8. Djavan B, Margreiter M, Dianat SS: An algorithm for medical 
management in male lower urinary tract symptoms. Curr Opin 
Urol. 2011; 21: 5-12.

9. Knutson T, Schäfer W, Fall M, Pettersson S, Dahlstrand C: 
Can urodynamic assessment of outflow obstruction predict 
outcome from watchful waiting?--A four-year follow-up study. 
Scand J Urol Nephrol. 2001; 35: 463-9.

10. Hyman MJ, Groutz A, Blaivas JG: Detrusor instability in men: 
correlation of lower urinary tract symptoms with urodynamic 
findings. J Urol. 2001; 166: 550-2; discussion 553.

11. Abrams PH, Farrar DJ, Turner-Warwick RT, Whiteside CG, 
Feneley RC: The results of prostatectomy: symptomatic and 
urodynamic analysis of 152 patients. J Urol. 1979; 121: 640-2.

12. Chapple CR, Rechberger T, Al-Shukri S, Meffan P, Everaert K, 
Huang M, et al.: Randomized, double-blind placebo- and tolt-
erodine-controlled trial of the once-daily antimuscarinic agent 
solifenacin inpatients with symptomatic overactive bladder. 
BJU Int. 2004; 93: 303-10.

13. Stewart WF, Van Rooyen JB, Cundiff GW, Abrams P, Herzog 
AR, Corey R, et al.: Prevalence and burden of overactive blad-
der in the United States. World J Urol. 2003; 20: 327-36.

14. Miller SW, Miller MS: Urological disorders in men: urinary in-
continence and benign prostatic hyperplasia. J Pharm Pract. 
2011; 24: 374-85.

15. Polido Júnior A, Costa JM, Munhoz T, Sampaio FJ, Cardoso 
LE, Amaro JL: Intravesical oxybutynin protects the vesical wall 
against functional and smooth muscle changes in rabbits with 
detrusoroveractivity. Int Urogynecol J. 2010; 21: 1539-44.



IBJu | efficacy and safety of propiverine and terazosine combination

518

16. Gollar KM, Young DG, Bailen J, He W, Forero-Schwanhaeuser 
S: Efficacy of solifenacin for overactive bladder symptoms, 
symptom bother, and health-related quality of life in patients 
byduration of self-reported symptoms: a secondary analysis 
of the VIBRANT study. Urol Nurs. 2012; 32: 38-46, 50.

17. Kaplan SA, Roehrborn CG, Abrams P, Chapple CR, Baven-
dam T, Guan Z: Antimuscarinics for treatment of storage 
lower urinary tract symptoms in men: a systematic review. 
Int J Clin Pract. 2011; 65: 487-507.

18. H Saito, Takumi Y, Hiroyuki O, Takashi M, Toshiyuki M, 
Shin’ichi T, et al.: A comparative study of the efficacy and 
safety of tamsulosin hydrochloride alone and combination 
of propiverine hydrochloride and tamsulosin hydrochloride 
in the benign prostatic hypertrophy with pollakisuria and/or 
urinary incontinence. Jpn J Urol Surg. 1999; 12: 525-36.

19. Athanasopoulos A, Gyftopoulos K, Giannitsas K, Fisfis J, 
Perimenis P, Barbalias G: Combination treatment with an 
alpha-blocker plus an anticholinergic for bladder outlet 
obstruction: a prospective,randomized, controlled study. J 
Urol. 2003; 169: 2253-6

20. Lee KS, Choo MS, Kim DY, Kim JC, Kim HJ, Min KS, et al.: 
Combination treatment with propiverine hydrochloride plus 
doxazosin controlled release gastrointestinal therapeuticsys-
tem formulation for overactive bladder and coexisting benign 
prostatic obstruction: a prospective, randomized,controlled 
multicenter study. J Urol. 2005; 174: 1334-8.

21. Lee JY, Kim HW, Lee SJ, Koh JS, Suh HJ, Chancellor MB: 
Comparison of doxazosin with or without tolterodine in men 
with symptomatic bladder outlet obstruction and an overac-
tive bladder. BJU Int. 2004; 94: 817-20.

22. Irwin DE, Milsom I, Kopp Z, Abrams P, Cardozo L: Impact of 
overactive bladder symptoms on employment, social inter-
actions and emotional well-being in six Europeancountries. 
BJU Int. 2006; 97: 96-100.

23. Abdel-Aziz KF, Lemack GE: Overactive bladder in the male pa-
tient: bladder, outlet, or both? Curr Urol Rep. 2002; 3: 445-51.

24. Chapple CR, Roehrborn CG: A shifted paradigm for the fur-
ther understanding, evaluation, and treatment of lower uri-
nary tract symptoms in men: focus on the bladder. Eur Urol. 
2006; 49: 651-8.

25. Armitage J, Emberton M: The role of anticholinergic drugs 
in men with lower urinary tract symptoms. Curr Opin Urol. 
2008; 18: 11-5.

26. Roehrborn CG: Definition of at-risk patients: baseline vari-
ables. BJU Int. 2006; 97: 7-11; discussion 21-2.

27. Martín-Merino E, García-Rodríguez LA, Massó-González 
EL, Roehrborn CG: Do oral antimuscarinic drugs carry an 
increased risk of acute urinary retention? J Urol. 2009; 182: 
1442-8.

28. Layton D, Pearce GL, Shakir SA: Safety profile of tolterodine 
as used in general practice in England: results of prescrip-
tion-event monitoring. Drug Saf. 2001; 24: 703-13.

29. Wagg A, Compion G, Fahey A, Siddiqui E: Persistence with 
prescribed antimuscarinic therapy for overactive bladder: a 
UK experience. BJU Int. 2012; 110: 1767-74.

30. Meigs JB, Barry MJ, Giovannucci E, Rimm EB, Stampfer MJ, 
Kawachi I: Incidence rates and risk factors for acute urinary 
retention: the health professionals followup study. J Urol. 
1999; 162: 376-82.

31. Nishizawa O, Yamaguchi O, Takeda M, Yokoyama O and for 
the TAABO Study Group: Randomized Controlled Trial to 
Treat Benign Prostatic Hyperplasia with Overactive Bladder 
Using an Alpha-blocker Combined with Anticholinergics. 
LUTS: Lower Urinary Tract Symptoms, 2011; 3: 29-35.

32. Bae WJ, Bae JH, Choi YS, Kim SJ, Cho HJ, Hong SH, et al.: 
Long-term alpha-blockers and anticholinergic combination 
treatment for men with lower urinary tract symptoms in real-
lifepractice. Int Urol Nephrol. 2012; 44: 1077-84.

_____________________
Correspondence address:

Dr. Nevzat Can Sener
Ministry of Health

Department of Urology Adana Numune Education
and Research Hospital

Adana, Turkey
Telephone: + 90 31 2596-2244

E-mail: cansener14@gmail.com



ORIGINAL ARTICLE

519

Key words:
Prolapse; Therapeutics; 
Quality of Life; Pelvic Floor 
Disorders

Int Braz J urol. 2013; 39: 519-30

__________________
    

Submitted for publication:
December 21, 2012

__________________
    

Accepted after revision:
June 07, 2013

Objective: To compare the use of polypropylene mesh (PM) and the traditional anterior vagi-
nal wall colporraphy in women with anterior vaginal wall prolapse (AVWP) using objective 
and subjective tests and evaluation of quality of life (QoL).
Materials and Methods: One hundred women were randomly distributed in two preopera-
tory groups. The first group (mesh) (n = 45) received a PM implant and the control group 
(n = 55) was submitted to traditional colporraphy. Postoperatory follow-up was done after 
12 months. The primary objective was the correction of the Ba point ≤ -2 POP-Q (Pelvic 
Organ Prolapse Quantification System) and the secondary objective was the improvement 
of vaginal symptoms and QoL through ICIQ-VS (International Consultation on Incontinence 
Questionnaire - Vaginal Symptoms). Complications related to the use of PM or not were also 
described.
Results: There was a significant difference between all POP-Q measures of pre- and postope-
ratory periods of each group in particular. There was a significant difference of the Ba point 
of the postoperatory period between the Mesh and Control group. The mean of Ba point in 
the Mesh group was statistically lower than of the Control group, depicting the better ana-
tomical result of the first group. Both techniques improved vaginal symptoms and QoL. The 
most frequent complication of the Mesh group was prepubic hematoma in the perioperative 
period. In 9.3% of the cases treated with mesh it was observed PM exposition at the anterior 
vaginal wall after 12 months, being most of them treated clinically.
Conclusion: The treatment of AVWP significantly improved the Ba point in the Mesh group 
in comparison to the Control group. There were no differences of the vaginal symptoms and 
QoL between the two groups after 12 months. There were few and low grade complications 
on both groups.

INTRODuCTION

There are many published studies in the li-
terature on association of the aging process and 

prevalence of female pelvic floor diseases, such as 
genital prolapses and urinary incontinence. Pel-
vic organ prolapses (POP) are prevalent conditions 
and affect 30% of childbearing women (1-4). The 
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causes of POP are not clear, but normal delivery 
seems to be the primary etiologic factor. In the 
Brazilian population, the independent risk factors 
for POP are vaginal delivery, a large fetus and fa-
mily history of POP (5).

 Many surgical techniques have been pro-
posed to correct POP. However, the published 
results are not completely satisfactory or homo-
geneous. For example, the success rates of tra-
ditional anterior colporraphy to correct anterior 
vaginal wall prolapse vary from 37 to 100% (6).

 The present study was proposed to evalua-
te women with AVWP treated with anterior tradi-
tional colporraphy using PM or not, with objective 
and subjective tests and QoL impact.

MATERIALS AND METhODS

Study Design and Objectives
 This is a prospective, randomized, single-

-blinded and controlled study to evaluate the ou-
tcomes of two surgical procedures to correct AVWP. 
Urinary symptoms such as urgency and stress uri-
nary incontinence (SUI) will be addressed in another 
study (Part II).

Patients, study location and eligibility criteria
 From February 2008 to December 2010, 122 

women attending the Ambulatory of Urogynecolo-
gy, Health Secretary of Jau, SP, Brazil, were selected. 
Women 45 years old or older, with AVWP ≥ II (POP-
-Q Stage) (7) without previous surgical correction or 
with previous surgical treatment of AVWP without 
the use of PM were selected. The criteria of exclusion 
or included: women who were previously treated 
(due to AVWP or SUI) using PM, who were receiving 
oncological treatment, with altered Papanicolau 
Smear exam or with uterine bleeding, with genital or 
acute urinary infection, patients who didn’t commit 
to ambulatory follow-up or that refused the written 
informed consent.

Diagnosis and data collection
 Methods, definitions and units were used 

according to the standards of the International Con-
tinence Society (ICS) and International Urogynecolo-
gy Association (IUGA) (8). Data included age (years), 

parity, number of deliveries, body mass index (BMI 
- Kg/m2), hormonal status (pre-, peri and postmeno-
pausal), history of previous histerectomy (yes or no) 
and POP stage (POP-Q). Clinical categories were used 
to evaluate the hormonal status. Women with more 
than 12 months of amenorrhea were considered in 
the postmenopausal period. The study was approved 
by the Ethical Committee of the Federal University of 
Sao Paulo under the number 1335/08.

 The same group of authors idealized, deve-
loped and conducted all steps of the study, including 
follow-up. PM supplies did not donate funds or sur-
gical devices samples for the study.

Evaluations

 Objective:
  POP-Q was used to measure (centi-

meters) the supporter of several anatomical aspects 
of the vaginal canal (7);

 Subjective:
  ICIQ-VS: This is a translated and 

validated questionnaire for Portuguese  (9) used to 
evaluate several pelvic floor dysfunctions inclu-
ding questions regarding intestinal, vaginal, sexual 
symptoms and QoL impact. It includes 14 questions 
divided into three independent domains. Vaginal 
symptoms score (VSS) varies from 0 to 53. Sexual 
symptoms score (SSS) varies from 0 to 58 and QoL 
impact score varies from 0 to 10. Usually each ques-
tion has 3 to 5 possible answers; the higher the score, 
the most severe is the symptom or the negative QoL 
impact.

 Safety evaluation related to the use (or 
not) of PM implant

 The specific complications related to the PM 
implant were described and standardized by ICS/
IUGA in order to define adequately the status of the 
disease caused by the complication of its use (10).

Objectives
 Primary – POP evaluation using Ba Point ≤ 

-2 (POP-Q) and POP-Q stages (0 and 1) after 12-mon-
th follow-up.

 Secondary – vaginal symptoms and QoL im-
pact evaluation using the ICIQ-VS scores (VSS and 
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QoL) and surgical complication by means the ICS/
IUGA international code after 12-month follow-up.

Polypropylene mesh kit description
NAZCA TC KIT (Promedon, Cordoba, Argentina)

NAZCA TC kit includes type 1 PM, monofi-
lament, with macropores varying from 0.5 to 1 mm 
diameter and density of 60.5 g/m2. PM body contains 
6 mm diameter holes in order to facilitate integration 
with host tissue, lowering the amount of synthetic 
implanted material and local inflammatory reaction. 
Four self-adjustable tapes of the same material arise 
from the body, ending in needle connectors. Two of 
these tapes are passed through prepubic insertion of 
the needles (vaginal suprapubic route) and the other 
two (posterior) are passed by the needles through 
transobturator route. The needles reach the tendi-
neous arcs, close to the ischial spines bilaterally (11).

Surgical procedure
 All surgeries were performed under spinal 

anesthesia and all patients received 2g of IV cepha-
zolin for prophylaxis. Bladder catheter was inserted 
in the beginning of the surgery and removed in the 
first postoperatory day. As needed, concurrent pro-
cedures were performed, such as posterior colporra-
phy and vaginal hysterectomy. Patients of the con-
trol group with urodynamic diagnosis of SUI were 
concurrently treated with retropubic synthetic sling. 
All patients were operated by the same surgical team 
(JTNT, MMMT). Before the beginning of the study, 
the surgeons performed two surgeries using polypro-
pylene mesh kit in order to reduce the learning curve 
impact on the final results.

NAZCA TC surgical procedure
 With the patient in the lithotomy position, a 

midline incision in the anterior vaginal wall is per-
formed, from the midurethra to the uterine cervix. 
The dissection is continued until the ischial-pubic 
branch and inferior edge of the pubic symphysis. The 
needles are passed from the vaginal incision to the 
suprapubic region in order to allocate the prepubic 
tapes. After removing the handle of the needle on 
the vaginal side, it is reconnected on the suprapubic 
side of the needle. After the anterior tape of the NA-
ZCA TC is connected, the needle is gently pulled and 
the maneuver is finished with the exteriorization of 

the anterior tape in the suprapubic region. The same 
maneuver is made in the other side, creating a bra-
cket of the median urethra. The transobturator ne-
edle is passed through the genitofemoral fold 2 cm 
laterally and 3 cm inferiorly to the urethral meatus. 
This needle must reach the region close to the ischial 
spine, exteriorized through the vaginal incision. The 
posterior tapes are connected to the needle and re-
moved, exteriorizing through the genitofemoral fold 
incision. This maneuver is repeated in the contrala-
teral side. The body of the mesh is fixed with absor-
bable sutures in the region of the cardinal ligaments 
and in the region of the cervical ring. The four tapes 
are adjusted in order to correct AVWP without folds 
or material redundancy. The excess is discharged be-
fore the closure of the anterior vaginal wall incision, 
performed with separated sutures of Vycril 2-0 (11).

Traditional anterior colporraphy
 With the patient in the lithotomy position, 

a midline incision on the anterior vaginal wall is 
performed, from the midurethra to the uterine cer-
vix. The anterior vaginal wall is separated from the 
vesicovaginal fascia and from the bladder using 
pointless detachment. This maneuver identifies oc-
casional lesion (relaxation or rupture) of the vesico-
vaginal fascia. In case of central defect it is corrected 
using plication of the fascia along the midline using 
separated sutures of Vycril 2-0. Lateral defects are 
treated using localized sutures with Vycril 2-0 (12).

Statistical analysis

In order to evaluate preoperatory differen-
ces between both groups, chi-square test was used 
for cathegoric variables and t-Student test for conti-
nuous variables with normal distribution. All nume-
rical data were expressed as mean ± standard devia-
tion (SD). Paired t-test was used to detect differences 
between pre- and postoperatory periods. The signifi-
cance level adopted was 5%.

 
Sample size calculation

The sample size was estimated upon litera-
ture data (6,12). It was expected anatomical failure 
after 12-month follow-up of 38% for control group 
and 12% for mesh group. In order to detect this di-
fference (bilateral test), with 0.05 level of significan-
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ce and power of the test 80%, 42 women should be 
allocated at least in each group. With an estimate 
of 10% loss after 12-month follow-up, a total of 92 
women were randomized. The sample was increased 
to 100 women in order to consider a 20% loss of 
follow-up after 24 months.

Randomization and blinding
This trial adopted single-blind masking to re-

duce bias derived from the knowledge of the patients 
about which procedure she was submitted. 

Randomization based in a single sequence 
of random tasks is called simple randomization. This 
technique maintains complete randomization of a 

single subject in a determined group, with adequate 
balance, mainly in groups with more than 100 indivi-
duals (13). Randomization was made by simple raffle 
few minutes before surgery when the result was in-
formed to the surgical team, in order to proceed with 
the designed surgery.

 Women were randomly distributed in two 
groups: Mesh group (M) (n = 45) that used PM im-
plant and Control group (C) (n = 55), treated with 
traditional anterior colporraphy.

Figure-1 shows details of patient selection, 
including randomization and the final number of 
evaluated patients after 12-month follow-up in 
both groups.

INITIAL SELECTION (n = 122)

MESH Group (n = 45) Control Group (n = 55) 

EXCLUDED (n = 22) 

 Non eligible(n = 15) 
 Refused participation (n = 7) 

RANDOMIZATION (n = 100) 

Not evaluated (n = 2) Not analyzed (n = 1) 
 Death unrelated to the study (n = 1)  Lost follow-up (n = 1) 
 Cerebral hemorrhage (n = 1) 

MESH GROUP 
(n = 43) 

EVALUATION AFTER 1 YEAR OF FOLLOW-UP 

CONTROL GROUP 
(n = 54) 

Figure 1 - Patient flow chart, randomization and group allocation.

 INITIAL SELECTION (n = 122) 

 RANDOMIZATION (n = 100) 

 MESh Group (n = 45) 

 MESh GROuP
(n = 43) 

CONTROL GROuP
(n = 54)

 Control Group (n = 55) 

 EXCLuDED (n = 22) 

Not analyzed (n = 1)Not evaluated (n = 2)

•	 Non eligible (n = 15) 
•	 Refused participation (n = 7) 

•	 Lost follow-up (n = 1)•	 Death unrelated to the study (n = 1)
•	 Cerebral hemorrhage (n = 1)

EVALuATION AFTER 1 YEAR OF FOLLOW-uP
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 Concurrent surgeries were performed accor-
ding patient’s individual needs. Postoperatory eva-
luation was performed after 12 months of surgery. 
The informed consent was read and signed by all 
patients before the beginning of the study.

RESuLTS

During the preoperatory period, both groups 
were homogeneous regarding age, parity, number 
of deliveries, BMI, hormonal status, previous hys-
terectomy and POP stage, indicating an adequa-
te randomization effect (Table-1). Table-2 shows 
the pre- and postoperatory POP-Q measures. Both 
groups were also homogeneous according to these 
variables, since there was no significant statistical 
difference of all POP-Q measures between groups 
in the preoperatory period. There was a statistical 
significant difference in all POP-Q values between 
the pre- and postoperatory period in each particu-
lar group, demonstrating that both techniques were 
able to improve anatomical parameters. However, 
according to the established cure criteria (Ba Point 
≤ -2) there was a statistical significant difference 
of Aa and Bb measures (POP-Q) in the postopera-
tory period between groups Control and Mesh. Bb 
means in the preoperatory period were + 3.38 in 
Mesh group and + 2.55 in Control group (p = 0.10). 
Measures for the same point at the postoperatory 
period were -2.46 for Mesh group and -1.57 for 
Control group (p < 0.0001) (Table-2). According to 
the POP-Q stage classification, 36/43 (83.7%) pa-
tients of Mesh group and 30/53 (55.5%) patients of 
Control group were considered cured (Stages 0 and 
I) after 12-month follow-up and this difference was 
considered statistically significant (p = 0.006) (Ta-
ble-3). Absolute risk reduction (ARR) was 28% and 
the number needed to treat (NNT) was 4. In regard 
to the subjective data, there was no difference be-
tween groups during preoperatory period for VSS 
and QoL impact. Due to the low sexual activity in 
both groups Sexual Symptoms Score (SSS) was not 
calculated. However, we observed that both surgical 
procedures improved VSS and QoL impact (Table-4). 
Table-5 shows the concurrent surgical procedures in 
both groups. They were homogeneous in relation to 
this variable, and there was no significant statistical 
difference between groups. Table-6 shows the safety 

profile of the procedures through analysis of com-
plications during the intra, peri- and postoperatory 
periods after 12 months.

DISCuSSION

According to recent published data, the use of 
PM for correction of POP is controversial. It has been 
described outcomes of different available meshes in 
the market, presented as kits (6,11) or in a standard 
size and molded according to surgeon’s preference 
during surgery (12,14).

 Polypropylene mesh to correct POP was first 
described in 1998 (15) and, since then, its use became 
popular (16). Recently the Food and Drug Adminis-
tration (FDA) evaluated the efficacy and safety of the 
use of PM in POP corrective surgeries in a systematic 
review study from 1996 to 2011. It was observed that 
the use of PM to correct AVWP reduces the risk of 
POP recurrence. However, this anatomical improve-
ment could not be related to better functional results 
or improvement on QoL (17).

 In general, results from our study are in 
accordance to this systematic review. The Mesh 
group showed better anatomical improvement of 
AVWP in relation to the Control group. Differen-
tly to the referred review, we have observed that 
both groups showed a significant improvement of 
the vaginal symptoms and QoL impact, what is 
in accordance to the results presented by Palma 
et al. These authors evaluated 104 women treated 
with NAZCA TC in an international multicentric 
study (11). Another trial with similar outcomes 
was published by Nguyen and Burchette (18). 
They studied 76 patients with AVWP treated by 
anterior colporraphy with or without use of PM 
in a randomized controlled study. It was obser-
ved success rate of 55% of the anterior colpor-
raphy group versus 87% of the mesh group, but 
both groups showed improvement of urinary and 
POP symptoms. Delroy et al. (19) in a prospective, 
controlled and randomized trial treated women 
with AVWP using the same kit of the present stu-
dy and showed an anatomical success (Point Ba < 
-1) in 82.5% in group Mesh and 56.4% in Control 
group at 12-month follow-up. The NNT was 4. In 
both groups it was observed improvement of POP 
symptoms and QoL impact. Most data presented in 
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Table 1 - Demographic characteristics of the Mesh and Control groups during preoperatory period (n=100)

Demographic characteristics
Mesh

(n = 45)
Control
(n = 55)

p-value

Age (years)

Mean (SP) 66.8 (9.2) 63.4 (9.5) 0.08*

Interval (min/max) 53-84 48-84

Parity

Nulliparous n (%) 0 (0) 3 (5.5) 0.94*

Multiparous n (%) 45 (100) 52 (94.5)

Number of deliveries

Mean (SD) 4.2 (2.6) 4.2 (2.7) 0.94*

Interval (min/max) 1-14 0-12

BMI (kg/m2)

Mean (SD) 27.5 (5.4) 27.8 (4.9) 0.76*

Interval (min/max) 17-42 16-39

hormonal status

Pre-menopausal (%) 2 (4.4) 0 (0) 0.86**

Per-menopausal (%) 0 (0) 1 (0.2)

Post-menopausal (%) 43 (95.6) 54 (99.8)

Previous hysterectomy

Yes (%) 3 (6.7) 6 (10.9) 0.41**

No (%) 42 (93.3) 49 (89.1)

POP stage (POP-q)

II (%) 10 (22.2) 19 (34.5) 0.32**

III (%) 28 (62.2) 31 (56.4)

IV (%) 7 (15.6) 5 (9.1)

Values showed as mean ± standard deviation (SD), interval (Minimum/Maximum), number of patients (n) or percentage (%)
* Student t test for independent samples
** Qui-square test

this study is similar to ours, including cure rates 
for both groups and NNT.

 Due to a rise of complication rates in the 
literature, FDA instructed surgeons to cautiously 
use PM for AVWP (20). Complications were cate-
gorized and classified according to ICS/IUGA (10). 

In the present study there were only minor com-
plications with no life risk of any patients. During 
the peroperatory period it was observed 8 patients 
(18%) of the Mesh group with prepubic hemato-
ma secondary to the needle passage that did not 
required surgical intervention and that resolved 
spontaneously. It was observed urinary retention 
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Table 2 - POP-q measurements in centimeters ± standard deviation (SD) at pre- and postoperatory periods from Mesh and Control groups

Mesh Control pa

Aa

Pre-op 1.47 (1.61) 1.38 (1.78) 0.81

Post-op -2.39 (0.82) -1.59 (1.01) < 0.0001

pb < 0.0001 < 0.0001

Ba

Pre-op 3.38 (2.50) 2.55 (2.50) 0.10

Post-op -2.46 (0.70) -1.57 (1.04) < 0.0001

pb < 0.0001 < 0.0001

C

Pre-op -1.44 (5.10) -1.56 (4.90) 0.90

Post-op -6.44 (1.14) -6.70 (1.34) 0.32

pb < 0.0001 < 0.0001

D

Pre-op -2.78 (5.54) -3.80 (4.89) 0.36

Post-op -7.6 (0.66) -7.8 (1.30) 0.84

pb 0.0006c < 0.0001

Ap

Pre-op -0.58 (1.87) -0.67 (1.97) 0.81

Post-op -2.74 (0.66) -2.67 (1.34) 0.74

pb < 0.0001 < 0.0001

Bp

Pre-op 0.42 (3.33) 0.18 (2.90) 0.70

Post-op -2.74 (0.66) -2.79 (0.53) 0.69

pb < 0.0001 < 0.0001
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Table 3 - Cure rates according POP stage (POP-q). Results presented in frequency and percentage.

POP stage Mesh (n = 43) Control (n = 53) p*

0-I** 36 (83.7%) 30 (55.5%) 0.006

II 7 (16.3%) 24 (44.5%)

III - -

IV - -

TOTAL 43 (100%) 53 (100%)

* Student t-test for independent samples
** Objective cure of POP was defined as Stage POP-Q < II after 12-month follow-up.

Gh (genital hiatus)

Pre-op 4.70 (1.10) 4.80 (1.30) 0.65

Post-op 2.63 (0.69) 2.76 (0.64) 0.34

pb < 0.0001 < 0.0001

PB (perineal body)

Pre-op 2.70 (0.84) 2.70 (0.77) 0.71

Post-op 4.00 (0.62) 4.04 (0.77) 0.80

pb < 0.0001 < 0.0001

TVL (total vaginal length)

Pre-op 9.35 (1.04) 9.40 (1.03) 0.81

Post-op 8.23 (0.87) 8.69 (1.47) 0.08

pb < 0.0001 < 0.0001

POP-q = Pelvic Organ Prolapse Quantification
a Student t test for independent samples 
b Student t test for paired samples
c Student t test for paired samples (analysis of patients with point D after the surgery) 

c o n t i n u a t i o n
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Table 4 - VSS and qoL scores (ICIq-VS) at the pre- and postoperatory periods from Mesh and  Control groups. Values presented as 
mean ± standard deviation (SD).

Mesh Control pa

VSS (interval 0-53)
Preop 25.05 (9.5) 23.6 (10.4) 0.47
Postop 3.24 (4.7) 4.02 (4.4) 0.40
pb < 0.0001 <0.0001

QoL (interval 0-10)
Preop 8.51 (2.32) 8.45 (2.56) 0.91
Postop 0.14 (0.67) 1.13 (2.9) 0.03

pb < 0.0001 < 0.0001

VSS = Vaginal Score Symptoms
qoL = Quality of Life score
a t Student test for independent samples
b t Student test for paired samples

Table 5 - Concurrent surgical procedures in Mesh (n = 45) and Control (n = 55) groups. Values represent the number of patients 
according to the type of surgery in each group and respective percentage.

Concurrent surgical procedures
MESH
n (%)

CONTROL
n (%)

p*

Posterior colporraphy 17 (37.8) 22 (40) 0.98

Vaginal hysterectomy 17 (37.8) 24 (43.6) 0.69

Retropubic synthetic sling - 14 (25.5) -

* Student t test for independent samples

during the first postoperatory period secondary to 
an infravesical obstruction due to the synthetic 
sling (control group) or due to the prepubic arms 
of the NAZCA TC. In three cases of the Mesh group 
(6.3%) and two cases of the Control group (3.7%) 
it was necessary to readjust the suburethral mesh, 
promoting its relaxation in the first day of posto-
peratory with complete resolution of the obstruc-
tive symptoms. After 12-month follow-up it was 
observed mesh exposition < 1 cm diameter on the 
anterior vaginal wall in four patients (9.3%). Three 
patients were treated with a topic estrogen cream 
and sexual abstinence with good results. Only one 
patient (2.3%) was submitted to partial resection of 

the exposed mesh and primary suture of the vaginal 
margins. These data are in accordance to the litera-
ture, that range from 5 to 15% (17,19,21,22).

 The main limit of the present study was that 
it was performed in a single center and did not have 
an independent examiner during objective evalua-
tions at the postoperatory period. Another point to be 
discussed is the randomization technique. Although 
a different number of women were assigned to each 
group, it did not alter the homogeneity of groups 
regarding sociodemographic, clinical and gynecolo-
gical variables (POP-Q), allowing correct comparison 
of both groups (13). 97% of patients were evaluated 
at 12-month follow-up signaling low rate of patient 
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loss. This was one of the most significant aspects of 
the present study along with its design.

 Finally, some authors advocate that the 
use of PM through the vaginal route is associated 
with low complication and POP recurrence rates. 
Nevertheless, after clarification, surgeons should 
help patients to decide on whether she takes the 
risk of some complications – such as mesh exposi-
tion – or face the risk of probable POP recurrence 
in the future (23).

CONCLuSIONS

The treatment of AVWP significantly impro-
ved the Ba point in the Mesh group in comparison 
to the Control group. There were no differences of 
the vaginal symptoms and QoL impact between the 

two groups after 12 months. There were few and low 
grade complications on both groups.

ABBREVIATIONS

POP = Pelvic organ prolapse 
AVWP = Anterior vaginal wall prolapse
PM = Polypropylene mesh
SUI = Stress urinary incontinence
POP-Q = Pelvic Organ Prolapse Quantification
ICS = International Continence Society
IUGA = International Urogynecology Association
BMI = Body mass index
ICIQ-VS = International Consultation on Inconti-
nence Questionnaire - Vaginal Symptoms
VSS = Vaginal symptoms score
SSS = Sexual symptoms score

Table 6 - Safety according to the reported complication rates and to the standardized codes of the International Continence Society 
and International urogynecology Association at intra, peri and postoperatory periods after 12-month follow-up of Mesh (M) (n = 43) 
and Control (C) (n = 54) groups.

COMPLICATIONS

Intra and periopera-
tory follow-up

Two-month follow-
-up

12-month follow-up
ICS / IUGA Code 

(M)M
n (%)

C
n (%)

M
n (%)

C
n (%)

M
n (%)

C
n (%)

Bleeding
( < 500 mL)

1
(2.3)

1
(1.8)

- - - - 7AT1S1

Prepubic hematoma
8

(18.6)
- - - - - 7AT1S1

Slight inguinal pain - -
5

(11.6)
- - - 6BT2S1

Urinary retention with relaxation of 
the suburethral PM

3
(7)

2
(3.7)

- - - - 4BT1S1

Mesh exposition in the anterior 
vaginal wall

- - - -
4

(9.3)
- 2BT3S1

Dispareunia - - - -
1

(2.3)
- 1BT3S1

ICS = International Continence Society
IuGA = International Urogynecology Association
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QoL = Quality of life
M = Mesh group
C = Control group
SD = Standard deviation
FDA = Food and Drug Administration
ARR = Absolute risk reduction
NNT = Number needed to treat
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Objective: To compare the effects of two surgical procedures for the correction of anterior 
vaginal wall prolapse (AVWP) on the lower urinary tract symptoms (LUTS) using symptom 
questionnaires and quality of life (QoL).
Materials and Methods: One hundred women with Pelvic Organ Prolapse Quantification 
stage (POP-Q) ≥ 2 were randomly distributed in two preoperatory groups. The first group 
(mesh) (n = 45) received a polypropylene mesh (PM) implant and the control group (n = 
55) was submitted to anterior colporraphy with or without synthetic sling. Postoperatory 
follow-up was done after 12 months. The primary objective was to compare the effect of 
the surgeries on LUTS using the final scores of the International Consultation on Inconti-
nence Questionnaire Urinary Incontinence Short Form (ICIQ-UI SF) and Overactive Bladder 
Questionnaire (OAB-V8), as well as the analysis of the incapacitating urinary symptoms 
and “de novo” urinary symptoms after 12 months of surgery in both groups.
Results: Although there was a different number of women in each group, randomization 
was adequate, resulted in homogeneous groups that could be compared regarding socio 
demographic, clinical and gynecological (POP-Q) variables. Patients of both groups showed 
improvements regarding LUTS and QoL, whether using polypropylene mesh or not, based 
on the final scores of the ICIQ-UI SF and OAB-V8 questionnaires after 12-month follow-
-up. There were few incapacitating and “de novo” urinary symptoms, without any signifi-
cant statistical difference between both groups after 12 months of surgery.
Conclusion: There was a general improvement of LUTS and QoL in both groups after 
12-month follow-up. However, there was no significant difference of LUTS, as well as 
the more incapacitating and “de novo” urinary symptoms between both groups after 12 
months of surgery.

INTRODuCTION

The decision to perform a prophylactic 
anti-incontinence surgery in women with suspi-

cion of a hidden stress urinary incontinence (SUI) 
during a surgery for correction of pelvic organ pro-
lapse (POP) is controversial. At present, this appro-
ach has been recommended during evaluation of 
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hidden urinary stress incontinence at pre-operatory 
period (1). However, this evaluation not always 
identifies correctly women who need prophylactic 
anti-incontinence surgery during correction of an-
terior vaginal wall prolapse (AVWP) (2). The use of 
polypropylene mesh (PM) in surgeries for genital 
dystopia has been popularized in the last years, 
throughout standardization of the surgical tech-
nique, with good anatomical results in short and 
medium terms. However, based on the recent re-
ports of complications related to the use of mesh 
in those surgeries, the Food and Drug Administra-
tion (FDA) has been warning surgeons about the 
complications of the use of polypropylene mesh 
in vaginal reconstructive surgeries (3). In view of 
the relative low number of publications about this 
subject, we proposed a comparative study betwe-
en both surgical techniques for AVWP correction, 
analyzing the results regarding lower urinary tract 
symptoms (LUTS).

MATERIALS AND METhODS

Study Design, objectives and patient selection
 This is a prospective, randomized, single-

-blinded and controlled study to evaluate the 
outcomes of two surgical procedures to correct 
AVWP. The evaluation of the anatomical cure 
(POP-Q) and complications will be discussed sepa-
rately (Part I).

 From February 2008 to December 2010, 
122 women attending the Ambulatory of Urogy-
necology, Health Secretary of Jau, SP, Brazil, were 
selected.  Women 45 years old or older, with AVWP 
≥ II (POP-Q Stage) (4) without previous surgical 
correction or with previous surgical treatment of 
AVWP without the use of PM were selected. Ex-
clusion criteria were women receiving oncological 
treatment with altered Papanicolau Smear exam 
or with uterine bleeding, with genital or acute uri-
nary infection, patients who did not commit to 
ambulatory follow-up or those that refused the 
written informed consent.

Patients, study location and eligibility criteria
  Methods, definitions and units 

were used according to the standards of the Inter-
national Continence Society (ICS) and Internatio-

nal Urogynecology Association (IUGA) (5). Data 
included age (years), parity, number of deliveries, 
body mass index (BMI - Kg/m2), hormonal sta-
tus (pre-, peri and postmenopausal), history of 
previous histerectomy (yes or no) and POP stage 
(POP-Q). Clinical categories were used to evalu-
ate the hormonal status. Women with more than 
12 months of amenorrhea were considered in the 
post-menopausal period. Analysis of lower urinary 
tract symptoms included SUI, urge-incontinence, 
frequency and voiding difficulty. The study was 
approved by the Ethical Committee of the Federal 
University of Sao Paulo - UNIFESP - under the 
number 1335/08.

 The same group of authors idealized, de-
veloped and conducted all steps of the study, in-
cluding follow-up. PM supplies did not donate 
funds or surgical devices samples for the study.

Evaluations
 Objective:
  POP-Q was used to measure (in 

centimeters) the supporter of several anatomical 
aspects of the vaginal canal (4);

 Urinary Incontinence Evaluation
  Objective: During preoperatory 

period, patients were submitted to urodynamic 
evaluation (Dynapack MPX 816, Dynamed, Sao 
Paulo, Brazil) including spontaneous uroflowme-
try, cystometry, pressure/flow studies and post-
-voiding residue. SUI was analyzed at the end of 
cystometry, with a reasonable full bladder. SUI 
was considered in the event of any urinary loss 
during straining. The same maneuver was repe-
ated after reduction of AVWP and placement of 
a gauze tampon deep in the vagina in order to 
verify hidden urinary incontinence (2). Idiopathic 
detrusor overactivity (IDO) was considered in the 
presence of spontaneous or elicited involuntary 
detrusor contractions during cystometry. Urody-
namics evaluation followed the recommendations 
of the Urodynamic Society (6).

Subjective:
  International Consultation on 

Incontinence Questionnaire - Urinary Inconti-
nence Short Form (ICIQ-UI SF): This is a self-
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-administered questionnaire, translated and va-
lidated for Portuguese that evaluates the impact 
of UI on quality of life (QoL). The first three 
questions evaluate frequency, severity and uri-
nary incontinence impact on QoL. The fourth 
question includes eight items related to causes 
or situations when UI occurs. Final score is the 
sum of questions 3, 4 and 5 and ranges from 
0 to 21, and the impact on QoL of UI is worse 
as the score rises (7). The presence of SUI was 
evaluated through item 3 of question 4 (Do you 
lose urine during coughing or sneezing?).

  Overactive Bladder Question-
naire - V8: This is a self-administered ques-
tionnaire, validated and translated for Portu-
guese with eight questions (8) that evaluates 
lower urinary tract symptoms and help the cli-
nical diagnosis of overactive bladder syndrome 
(OAB). Each question has a 6-point Likert scale 
that ranges from “never” (score = 0) to “very 
much” (score = 6). Final score varies from 0 
to 48 and the higher the score, the worse the 
symptoms. The presence of irritative lower 
urinary tract symptoms like “frequency” and 
“urge-incontinence” was respectively evaluated 
through questions 1 and 8. The answers were 
considered positive when the patients answered 
“very” or “very much”.

  Voiding difficulty: It was evalu-
ated through a positive answer (not, a little, mo-
derately or much) for the question: “Do you have 
voiding difficulty?” using the scale of symptoms 
of the King’s Health Questionnaire (KHQ), trans-
lated and validated for Portuguese (9).

Objectives
 Primary: final scores of the ICIQ-UI SF 

and OAB-V8 questionnaires after 12-month 
follow-up:

  ICIQ-UI SF
   Final score = 0 (no UI)
   Final score ≥ 3 (presence 

of UI)
  
  OAB-V8
   Final score = 0 (no irrita-

tive low urinary tract symptoms)

   Final score ≥ 1 (presence 
of irritative lower urinary tract symptoms)

Secondary: Evaluation of more incapa-
citating urinary and “de novo” symptoms, such 
as frequency, voiding difficulty, urge-incon-
tinence, and stress urinary incontinence after 
12-month follow-up.

Polypropylene mesh kit description
NAZCA TC KIT (Promedon, Cordoba, Ar-

gentina)
NAZCA TC kit includes type 1 PM, mono-

filament, with macropores varying from 0.5 to 1 
mm diameter and density of 60.5 g/m2. PM body 
contains 6 mm diameter holes in order to facilitate 
integration with host tissue, lowering the amount of 
synthetic implanted material and local inflammatory 
reaction. Four self-adjustable tapes of the same ma-
terial arise from the body, ending in needle connec-
tors. Two of these tapes are passed through prepubic 
insertion of the needles (vaginal suprapubic route) 
and the other two (posterior) are passed by the nee-
dles through transobturator route. The needles reach 
the tendineous arcs, close to the ischial spines bila-
terally (10).

Surgical procedure
All surgeries were performed under spi-

nal anesthesia and all patients received 2g of IV 
cephazolin for prophylaxis. Bladder catheter was 
inserted in the beginning of the surgery and re-
moved in the first postoperatory day. As needed, 
concurrent procedures were performed, such as 
posterior colporraphy and vaginal hysterectomy. 
Patients of the control group with urodynamic 
diagnosis of SUI were concurrently treated with 
retropubic synthetic sling. All patients were ope-
rated by the same surgical team (JTNT, MMMT). 
Before the beginning of the study, the surgeons 
performed two surgeries using NAZCA TC in order 
to reduce the learning curve impact on the final 
results.

NAZCA TC surgical procedure 
With the patient in the lithotomy position, 

a midline incision in the anterior vaginal wall 
is performed, from the midurethra to the uterine 
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cervix. The dissection is continued until the is-
chial-pubic branch and inferior edge of the pubic 
symphysis. The needles are passed from the vaginal 
incision to the suprapubic region in order to alloca-
te the prepubic tapes. After removing the handle of 
the needle on the vaginal side, it is reconnected on 
the suprapubic side of the needle. After the anterior 
tape of the NAZCA TC is connected, the needle is 
gently pulled and the maneuver is finished with the 
exteriorization of the anterior tape in the suprapu-
bic region. The same maneuver is made in the other 
side, creating a bracket of the median urethra. The 
transobturator needle is passed through the genito-
femoral fold 2 cm laterally and 3 cm inferiorly to the 
urethral meatus. This needle must reach the region 
close to the ischial spine, exteriorized through the 
vaginal incision. The posterior tapes are connected 
to the needle and removed, exteriorizing through the 
genitofemoral fold incision. This maneuver is repe-
ated in the contralateral side. The body of the mesh 
is fixed with absorbable sutures in the region of the 
cardinal ligaments and in the region of the cervical 
ring. The four tapes are adjusted in order to correct 
AVWP without folds or material redundancy. The 
excess is discharged before the closure of the ante-
rior vaginal wall incision, performed with separated 
sutures of Vycril 2-0 (10).

Traditional anterior colporraphy
 With the patient in the lithotomy position, 

a midline incision on the anterior vaginal wall is 
performed, from the midurethra to the uterine cer-
vix. The anterior vaginal wall is separated from the 
vesicovaginal fascia and from the bladder using 
pointless detachment. This maneuver identifies oc-
casional lesion (relaxation or rupture) of the vesico-
vaginal fascia. In case of central defect it is corrected 
using plication of the fascia along the midline using 
separated sutures of Vycril 2-0. Lateral defects are 
treated using localized sutures with Vycril 2-0 (11).

Treatment of SUI for the Control Group
 Patients from the control group with a pre-

operatory urodynamic diagnosis of SUI were conco-
mitantly treated with retropubic synthetic sling (12). 
All patients were treated by the same surgical team, 
and all members had surgical experience with uro-
gynecological procedures.

Statistical analysis

In order to evaluate preoperatory differen-
ces between both groups, chi-square test was used 
for cathegoric variables and t-Student test for conti-
nuous variables with normal distribution. All nume-
rical data were expressed as mean ± standard devia-
tion (SD). Paired t-test was used to detect differences 
between pre and postoperatory periods. The signifi-
cance level adopted was 5%.

 
Sample size calculation

The sample size was estimated upon litera-
ture data (1, 11). It was expected anatomical failure 
after 12-month follow-up of 38% for control group 
and 12% for mesh group. In order to detect this di-
fference (bilateral test), with 0.05 level of significan-
ce and power of the test 80%, 42 women should be 
allocated at least in each group. With an estimate 
of 10% loss after 12-month follow-up, a total of 92 
women were randomized. The sample was increased 
to 100 women in order to consider a 20% loss of 
follow-up after 24 months.

Randomization and blinding
This trial adopted single-blind masking to 

reduce bias derived from the knowledge of the pa-
tients about which procedure she was submitted. 

Randomization based in a single sequence of 
random tasks is called simple randomization. This 
technique maintains complete randomization of a 
single subject in a determined group, with adequate 
balance, mainly in groups with more than 100 indi-
viduals (13). Randomization was made by simple ra-
ffle few minutes before surgery when the result was 
informed to the surgical team, in order to proceed 
with the designed surgery.

 Women were randomly distributed in two 
groups: Mesh group (M) (n = 45) that used PM im-
plant and Control group (C) (n = 55), treated with 
traditional anterior colporraphy ± suburethral syn-
thetic sling when needed.

 Figure-1 shows details of patient selection, 
including randomization and the final number of 
evaluated patients after 12-month follow-up in both 
groups.

 Concurrent surgeries were performed accor-
ding patient’s individual needs. Postoperatory eva-
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luation was performed after 12 months of surgery. 
The informed consent was read and signed by all 
patients before the beginning of the study.

RESuLTS

During the preoperatory period, both groups 
were homogeneous regarding age, parity, number 

Figure 1 – Patient flow and randomization 

ELIGIBILITY  (n=122)

EXCLUDED (n=22) 

 Not meeting inclusion criteria (n=15) 
 Refuse to participate (n=7) 

RANDOMIZATION (n=100)

MESH GROUP (M) (n=45) CONTROL GROUP (C) (n=55) 

Not assessed (n=2) 
 Dead (n=1) 
 Lost follow-up (n=1) 

MESH GROUP 
(n= 43) 

CONTROL GROUP 
  (n=54) 

ASSESSED AT 12-MONTH FOLLOW-UP

Not assessed (n=1) 
 Lost follow-up (n=1) 

Figure 1 – Patient flow and randomization

of deliveries, BMI, hormonal status, previous hys-
terectomy and POP stage, indicating an adequate 
randomization effect (Table-1). Table-2 shows the 
pre- and postoperatory POP-Q measures.

 There was no significant statistical differen-
ce among the POP-Q measures between the groups 
during the preoperatory period. There was a statis-
tically significant difference in all POP-Q values 
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Table 1 - Demographic characteristics of the Mesh and Control groups during preoperatory period (n=100)

Demographic characteristics Mesh (n = 45) Control (n = 55) p-value

Age (years)
Mean (SP) 66.8 (9.2) 63.4 (9.5) 0.08*
Interval (min/max) 53-84 48-84

Parity

Nulliparous n (%) 0 (0) 3 (5.5) 0.94*
Multiparous n (%) 45 (100) 52 (94.5)

Number of deliveries
Mean (SD) 4.2 (2.6) 4.2 (2.7) 0.94*
Interval (min/max) 1-14 0-12

BMI (kg/m2)
Mean (SD) 27.5 (5.4) 27.8 (4.9) 0.76*
Interval (min/max) 17-42 16-39

hormonal status
Pre-menopausal (%) 2 (4.4) 0 (0) 0.86**
Per-menopausal (%) 0 (0) 1 (0.2)
Post-menopausal (%) 43 (95.6) 54 (99.8)

Previous hysterectomy
Yes (%) 3 (6.7) 6 (10.9) 0.41**
No (%) 42 (93.3) 49 (89.1)

POP stage (POP-q)
II (%) 10 (22.2) 19 (34.5) 0.32**
III (%) 28 (62.2) 31 (56.4)
IV (%) 7 (15.6) 5 (9.1)

urodynamic parameters
SUI/hidden SIU (%) 6 (13.3) 12 (21.8) 0.40
Idiopathic detrusor overactivity (%) 26(58) 35(63) 0.69

Post-voiding urinary residual (mL)

Mean (± SD) 29 (50) 31 (69) 0.87

SuI = Stress urinary incontinence
hidden SuI = Hidden stress urinary incontinence
Values = mean ± SD (standard deviation), confidence interval, frequency (n), percentage (%)
* Student t test for independent samples
** Qui-square test

between the pre- and postoperatory values in each 
particular group, demonstrating that both techni-
ques were able to improve anatomical parameters. 
However, there was a significant statistically diffe-
rence of the Aa and Ba points during the posto-
peratory period between M and C groups. Table-3 
shows the results of QoL impact of UI according to 

the final score of ICIQ-UI SF and LUTS evaluated by 
the final score of OAB-V8 at pre and postoperatory 
periods after 12 months. The most incapacitating 
effects of each surgery upon LUTS evaluated du-
ring pre- and postoperatory periods are shown at 
Table-4. The “de novo” symptoms of lower urinary 
tract in both groups after 12 months of surgery are 
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Table 2 - POP-q measurements in centimeters ± standard deviation (SD) at pre and postoperatory periods from Mesh and Control groups

Mesh Control pa

Aa

Pre-op 1.47 (1.61) 1.38 (1.78) 0.81

Post-op -2.39 (0.82) -1.59 (1.01) < 0.0001

pb < 0.0001 < 0.0001

Ba

Pre-op 3.38 (2.50) 2.55 (2.50) 0.10

Post-op -2.46 (0.70) -1.57 (1.04) < 0.0001

pb < 0.0001 < 0.0001

C

Pre-op -1.44 (5.10) -1.56 (4.90) 0.90

Post-op -6.44 (1.14) -6.70 (1.34) 0.32

pb < 0.0001 < 0.0001

D

Pre-op -2.78 (5.54) -3.80 (4.89) 0.36

Post-op -7.6 (0.66) -7.8 (1.30) 0.84

pb 0.0006c < 0.0001

Ap

Pre-op -0.58 (1.87) -0.67 (1.97) 0.81

Post-op -2.74 (0.66) -2.67 (1.34) 0.74

pb < 0.0001 < 0.0001

Bp

Pre-op 0.42 (3.33) 0.18 (2.90) 0.70

Post-op -2.74 (0.66) -2.79 (0.53) 0.69

pb < 0.0001 < 0.0001

Gh (genital hiatus)

Pre-op 4.70 (1.10) 4.80 (1.30) 0.65

Post-op 2.63 (0.69) 2.76 (0.64) 0.34

pb < 0.0001 < 0.0001
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Table 3 - Evaluation of final scores of ICIq-uI SF and OAB-V8 questionnaires at the pre- and postoperatory periods of patients 
from Mesh and Control groups. Values presented as mean ± SD.

Mesh Control pa

ICIq-uI SF Final score (0-21 interval)

Preop 9.2 (± 8.4) 11.2 (± 7.6) 0.22

Postop 3.5 (± 5.1) 4.6 (± 6.3) 0.36

pb 0.0003 < 0.0001

OAB-V8 Final score (0-48 interval)

Preop 14.95 (± 12.37) 20.38 (± 12.56) 0.03

Postop 3.3(± 6.2) 6.2 (± 8.8) 0.07

pb < 0.0001 < 0.0001

ICIq-uI SF = International Consultation on Incontinence Questionnaire - Urinary Incontinence Short Form
OAB-V8 = Overactive Bladder Questionnaire - V8
a t Student test for independent samples
b t Student test for paired samples

shown at Table-5. One patient of the M group and 
two patients of the C group had SUI in the initial 
postoperatory period and all were treated with a 
retropubic synthetic sling, and all were considered 
cured based upon subjective evaluation after 12 
months of surgery.

DISCuSSION

During the preoperatory period, both groups 
were homogeneous regarding age, parity, number 
of deliveries, BMI, hormonal status, previous hys-
terectomy and POP stage, indicating an adequate 

PB (perineal body)

Pre-op 2.70 (0.84) 2.70 (0.77) 0.71

Post-op 4.00 (0.62) 4.04 (0.77) 0.80

pb < 0.0001 < 0.0001

TVL (total vaginal length)

Pre-op 9.35 (1.04) 9.40 (1.03) 0.81

Post-op 8.23 (0.87) 8.69 (1.47) 0.08

pb < 0.0001 < 0.0001

POP-q = Pelvic organ prolapse quantification
a Student t test for independent samples 
b Student t test for paired samples
c Student t test for paired samples (analysis of patients with point D after the surgery)

c o n t i n u a t i o n
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Table 5 – Surgery effect on “de novo” lower urinary tract symptoms after 12-month  follow-up, in Mesh and Control groups. 
Values expressed in frequency and percentage (%).

“De novo” incapacitating lower urinary tract symptoms Mesh
(n = 43)

Control
(n = 54)

P*

Frequency 2 (4.6) 3 (5.5) 0.7933

Voiding difficulty 0 (0) 0 (0) 1.0000

Urge-urinary incontinency 1 (2.3) 4 (7.4) 0.5078

Stress urinary incontinency 2 (4.6) 3 (5.5) 0.7723

*Student t test for paired samples

Table 4 – Surgery effect on the most incapacitating lower urinary tract symptoms comparing pre- and postoperatory periods 
after 12 months of Mesh and Control groups. Values expressed as frequency and percentage (%).

Lower urinary tract 
most incapacitating 
symptoms

Group Mesh
n (%) 

Group Control
n (%)

Pre-operatory 
(n = 45)

12-month postopera-
tory (n = 43)

P*
Pre-opera-

tory (n = 55)
12-month posto-
peratory (n = 54)

P*

Frequency 20 (44.4) 5 (11.6) 0.0015 27 (49.1) 7 (12.9) 0.0001

Voiding difficulty 6 (13.3) 0 (0.0) 0.0396 11 (20) 0 (0) 0.0016

Urge-urinary
incontinence

22 (48.9) 7 (16.3) 0.0025 30 (54.4) 8 (14.8) < 0.0001

SUI 8 (17.8) 0 (0.0) 0.0100 12 (21.8) 1 (1.8) 0.0035

* Student t test for paired samples

randomization effect (Table-1). Table-2 shows the 
pre- and postoperatory POP-Q measures.

 There was no significant statistical diffe-
rence among the POP-Q measures between the 
groups during the preoperatory period. There was 
a statistically significant difference in all POP-Q 
values between the pre- and postoperatory values 
in each particular group, demonstrating that both 
techniques were able to improve anatomical pa-
rameters. However, there was a significant statis-
tically difference of the Aa and Ba points during 
the postoperatory period between M and C groups. 

Table-3 shows the results of QoL impact of UI ac-
cording to the final score of ICIQ-UI SF and LUTS 
evaluated by the final score of OAB-V8 at pre and 
postoperatory periods after 12 months. The most 
incapacitating effects of each surgery upon LUTS 
evaluated during pre- and postoperatory periods 
are shown at Table-4. The “de novo” symptoms of 
lower urinary tract in both groups after 12 mon-
ths of surgery are shown at Table-5. One patient 
of the M group and two patients of the C group 
had SUI in the initial postoperatory period and all 
were treated with a retropubic synthetic sling, and 
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all were considered cured based upon subjective 
evaluation after 12 months of surgery.

CONCLuSIONS

Although the anatomical rate cure of the 
AVWP was superior in the group treated with poly-
propylene mesh after 12 months of surgery, this 
significant anatomical difference did not result in a 
subjective difference of the presence of LUTS. Both 
procedures were able to improve LUTS, with low rate 
of “de novo” urinary symptoms.
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Objectives: To evaluate the prevalence, distribution and association of HPV with histolo-
gical pattern of worse prognosis of penile cancer, in order to evaluate its predictive value 
of inguinal metastasis, as well as evaluation of other previous reported prognostic factors.
Material and Methods: Tumor samples of 82 patients with penile carcinoma were tested 
in order to establish the prevalence and distribution of genotypic HPV using PCR. HPV 
status was correlated to histopathological factors and the presence of inguinal mestas-
tasis. The influence of several histological characteristics was also correlated to inguinal 
disease-free survival.
Results: Follow-up varied from 1 to 71 months (median 22 months). HPV DNA was iden-
tified in 60.9% of sample, with higher prevalence of types 11 and 6 (64% and 32%, res-
pectively). There was no significant correlation of the histological characteristics of worse 
prognosis of penile cancer with HPV status. Inguinal disease-free survival in 5 years did 
also not show HPV status influence (p = 0.45). The only independent pathologic factors 
of inguinal metastasis were: stage T ≥ T1b-T4 (p = 0.02), lymphovascular invasion (p = 
0.04) and infiltrative invasion (p = 0.03).
Conclusions: HPV status and distribution had shown no correlation with worse prognosis 
of histological aspects, or predictive value for lymphatic metastasis in penile carcinoma.

INTRODuCTION

Epidermoid carcinoma of penis (ECP) is a 
rare neoplasm, but with high incidence in under-
developed countries (1). In Brazil, the incidence 
varies from 2.9 to 6.8 cases/100.000 inhabitants/
year (2). In an epidemiological study in Pará Sta-
te, the observed incidence was 5.7 cases/100.000 
inhabitants/year (3).

Its etiology is associated with several risk 
factors, including presence of prepuce, bad hygie-
nic habits, chronic dermatitis and smoking. Howe-

ver, the most extensively studied factor is human 
papilloma virus infection (HPV) (4).

HPV has more than 100 subtypes that can 
be classified as with low (HPVlow) or high risk 
(HPVhigh) oncogenic potential (5). Its role in cer-
vical uterine cancer is well established, but its as-
sociation with ECP is still being discussed.

In patients with ECP, the presence of HPV va-
ries from 15% to 80% suggesting that only a subgroup 
of these tumors is associated with HPV infection (6).

 Natural history of the disease is characteri-
zed by progressive invasion of surrounding penile 
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tissues, and posteriorly metastatic dissemination 
to inguinal lymph nodes (6). Lymph node involve-
ment is the prognostic factor of worst impact on 
prognosis of disease-specific survival (6) and the 
analysis of this involvement is very important in 
order to determine the cure of the disease.

 Nowadays, the available methods for sta-
ging regional lymph node involvement have low 
accuracy. For example, Gonzaga-Silva et al., using 
gamma probe in the sentinel lymph node, showed 
sensitivity of only 25% and 42.8% of false negati-
ve results (7).

 The physical exam of inguinal region (ins-
pection and palpation) is also inconclusive, since 
half the cases with lymph node involvement does 
not present tumor. Also, 20% of patients without 
lymph node detected during physical exam pre-
sent local micrometastasis (8).

 Inguinal lymph node involvement is the 
most accurate method of staging to diagnose oc-
cult metastasis. However, it has significant morbi-
dity and does not benefit a relevant subgroup of 
patients without metastasis (8).

 In literature, several histological factors of 
the primary lesion were identified with predictive 
value of inguinal metastasis. These include: diffe-
rentiation grade, tumor staging, and presence of 
neurovascular and lymph vascular invasion, with 
independent prognostic importance (9).

 Although HPV infection is associated with 
the most aggressive histological subtypes, its va-
lue as a predictive factor of lymph node metastasis 
and prognosis is still debated (10).

 The present study was conducted in a 
group of patients from Northern region of Brazil 
(Pará State), in order to evaluate the prevalence, 
distribution and association of HPV infection with 
histological pattern of worse prognosis in ECP and 
to determine its possible predictive value of lymph 
node metastasis.

MATERIALS AND METhODS

Patients
This study, as well as its consent inform, was 

approved by the Local Ethical Committee. Eighty-
-two patients with ECP were treated at the Hospital 
Ophir Loyola, Belém - Pará, from 2001 to 2008. The 

patients were submitted to penile amputation and 
the analysis of the lymph nodes followed a pro-
tocol proposed by the Urologic Department of the 
Hospital. All patients were prospectively evaluated, 
by follow-up appointments, medical files charts or 
telephonic contact of relatives.

Treatment protocol
 Lymph node resection was performed 

after 4 to 6 weeks of the penile surgery. Du-
ring this interval patients received antibiotico-
therapy with fluoroquinolones. For the patients 
with palpable inguinal lymph nodes after the 
antibiotic treatment it was performed bilateral 
superficial lymph node resection with freezing 
histological samples. Patients with T2-T4 sta-
ging and/or G2-G3 differentiation grade (accor-
ding to TNM 2009 UICC System of Staging and 
Pathology) were also submitted to superficial 
bilateral lymph node resection.

 In the presence of tumor involvement of 
superficial lymph nodes, radical lymphadenec-
tomy was performed. Pelvic lymphadenectomy 
was performed in all cases with deep inguinal 
lymph node invasion.

 The surgery was not performed in patients 
with Tis or T1, G1 staging, without lymph vascular 
invasion or palpable lymph nodes. These patients 
followed a careful ambulatory schedule of sur-
veillance for at least five years.

Pathological Analysis
 All samples were revised blindly by a sin-

gle pathologist. The tumors were retrospectively 
staged according to 2009 TNM System.

 Lymph vascular invasion (LVI) was defi-
ned as the presence of tumor cells in the interior of 
lymphatic veins, blood veins or arteries. Perineu-
ral invasion (PNI) was determined as the presence 
of tumor tissue next to peripheral nerve branches. 
As for invasion, the tumor was considered “in-
filtrative”, when it was observed the presence of 
branches of malignant cells within the stroma, or 
“pushing”, when it was observed an interface be-
tween the tumor and the host cells.

 Histological subtypes were classified as 
usual, condylomatous, verrucous, basaloid, pa-
pillary, sarcomatoid and acantholysis.
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HPV Analysis
 This part of the study was developed by the 

Papilloma Virus Laboratory of Instituto Evandro 
Chagas, a HPV referential laboratory of Brazilian 
Ministry of Health.

 Parafin blocks were serially cut by microto-
me and the cuts were used for viral DNA detection.

 Samples were submitted to polimerase chain 
reaction (PCR) using initially human beta globin  
G73 - 5´GAA GAG GGA AGG ACA GGT AC 3´ e G74 
- 5´ CAA CTT CAT CCA CGT TCA CC 3´ (PCR).

 Viral gene specific reaction used the initia-
tors GP5+ - 5´ TTT GTT ACT GTG GTA GAT ACT 
AC 3´ e GP6+ - 5´ GAA AAA TAA ACT GTA AAT 
CAT ATT C 3´, that were able to amplify a 150pb 
fragment of the L1 gene, that corresponds to a well 
preserved region of the virus genome.

 After PCR, the identification of the virus was 
carried out using direct sequencing of the PCR pro-
duct, using a capillary sequencer ABI 3130 Genetic 
analyser, Hitachi©.

The presence of HPV was classified in 
three subgroups:

HPVhigh - infection by one or more 
high risk virus

HPVlow - infection by one or more low 
risk virus

HPVmult - presence of more than one 
subtype of virus in the sample, whether of high or 
low risk.

Follow-up and statistical analysis
 Follow-up of patients was carried out throu-

gh periodic ambulatory evaluations, quarterly in the 
first two years after surgery, and then semiannually.

 The presence or absence of HPV infection, 
as well the presence of subgroups HPVhigh, HPVlow 
and HPVmult were related to several clinical and pa-
thological variables, using the Chi-Square method or 
Fisher exact test.

 The presence of inguinal metastasis was 
correlated to: pT, G, LVI, PNI, Infiltratative, Pushing, 
histological subtype and HPV status, using univa-
riate and multivariate analysis by Cox proportional 
hazard method.

 The analysis of inguinal disease-free interval 
(IDFI) in five years used the Kaplan-Meier method 

and the log Rank test. SPSS® 13.0 was used for all 
analyses, and the result was considered significant if 
p < 0.05.

RESuLTS

Median age of patients was 58 years (22-91 
years) and follow-up ranged from 1 to 71 months 
(median 20 months).

Presence of HPV DNA
 HPV DNA was detected in 60.9% (50/82) 

fixed samples in paraffin. Viral distribution was: 
HPV11 (64%), HPV6 (32%), HPV16 (30%), HPV53 
(18%), HPV33 (4%) and subtypes 18, 68, 45, 51, 52 
and 58 (2%).

 Subgroups HPVhigh, HPVlow and HPV-
mult were identified in 12/50 (24%), 25/50 (50%) 
and 25/50 (50%) respectively. Viral types that pre-
dominated in each group were 16, 11 and 11.

Histological characteristics of subgroups HPV po-
sitive (HPVhigh, HPVlow and HPVmult) and HPV 
negative

 Patients without HPV infection had predomi-
nantly infiltrative invasion. HPV positive group was 
correlated to more differentiated tumors (Table-1).

 HPVhigh was associated more frequently to 
basaloid subtype, and rarely was present in patients 
with usual pattern. There was also a low prevalence 
of HVPhigh in patients with more advanced penile 
carcinoma (Table-1).

 Most patients with usual pattern were in-
fected by HPVlow. Condylomatous type was as-
sociated more frequently to HPVmult infection 
(Table-1).

 Multiple logistic regression analysis did not 
show any histological variable independently rela-
ted to status or HPV subgroup.

Inguinal metastasis-free survival in five ye-
ars and risk factor, according to histological patterns

 It was observed 56% of inguinal invol-
vement of metastasis (46/82 patients). Inguinal 
metastasis-free survival (IMFS) probability in 
five years showed no difference between the po-
sitive and negative HPV groups (34% x 29%, p = 
0.45) - Figure-1.
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Table 1 - histopathological characteristics of 82 patients with penile cancer according to hPV positive (n = 50) or negative (n 
= 32), hPVhigh (n = 12), hPVlow (n = 25) and hPVmult (n = 25) groups.

DNA-HPV

HPV+ HPV- p HPVHigh p HPVlow p HPVMult p

TOTAL 50 (60.9) 32 (39) 12 (50) 25 (50) 25 (50)

T1a 14 (28) 8 (72) 7 (58) 5 (22) 6 (22)

T1b-T4 36 (72) 24 (75) 0.731 5 (42) 0.012 2 (7) 0.351 1 (7) 0.702

Grades 1 and 2 36 (72 15 (46) 7 (58) 18 (72) 19 (76)

Grade 3 14 (28) 17 (53) 0.021 5 (41) 0.751 7 (28) 0.221 7 (28) 0.081

LVI 8 (16) 3 (9) 0.391 3 (11) 0.201 3 (11) 0.801 3 (11) 0.801

PNI 11 (22) 7 (21) 0.981 1 (18) 0.211 6 (18) 0.761 5 (18) 0.771

INVASION

Infiltrative 24 (48) 23 (71) 0.032 4 (47) 0.061 12 (47) 0.251 13 (47) 0.511

Pushing 26 (52) 9 (28) 8 (35) 13 (35) 12 (35)

SuBTYPE

Usual 37 (74) 23 (71) 0.831 5 (60) 0.0002 23 (60) 0.011 18 (60) 0.871

Condilomatous 3 (6) 1 (3) 0.551 1 (4) 0.542 0 (4) 0.171 3 (4) 0.042

Verrucous 1 (20) 2 (6) 0.311 1 (3) 0.351 0 (3) 0.241 0 (3) 0.241

Basaloid 4 (8) 0 (0) 0.101 3 (4) 0.0092 1 (4) 0.801 1 (4) 0.801

Papillary 2 (4) 3 (9) 0.321 2 (5) 0.151 0 (5) 0.122 1 (5) 0.591

Sarcomatoid 2 (4) 3 (9) 0.321 0 (5) 0.331 0 (5) 0.121 2 (5) 0.631

Acantholysis 1 (2) 0 (0) 0.421 0 (1) 0.671 1 (1) 0.121 0 (1) 0.501

pN 29 (58) 17 (53) 0.661 6 (46) 0.641 15 (46) 0.631 12 (46) 0.321

The values in parenthesis indicate percentage
1: Chi square test;
2: Fisher exact test.
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Likewise, there was no statistical significant 
difference of IMFS among the groups HPVhigh, 
HPVlow and HOVmult (Table-2).

Univariate analysis of IMFS in five years, 
according to histopatological patterns, showed that 
stage T ≥ T1b-T4 (HR = 5.76), LVI (HR = 2.90), PNI 
(HR = 2.88), and infiltrative invasion (HR = 2.68) 
were, decreasingly, strong predictors of inguinal 
metastasis, respectively 82.6% (38/52), 100% (11/11), 
94.4% (17/18) and 70.2% (33/47) (Table-2).

Only sarcomatoid subtype was related to 
regional metastasis (4/5). Papillary subtype showed 
negative correlation to metastasis in 100% (0/5).

 Multivariated analysis showed that T ≥ T1b-
-T4, LVI and infiltrative invasion were strong inde-
pendent predictors of inguinal metastasis (Table-3).

DISCuSSION

The present study is the first scientific report 
of the presence of HPV and its genotype variants 
correlated to ECP in a northern state of Brazil, a 
region with high prevalence of the disease.

In this sample, HPV prevalence in patients 
with ECP was 60.9%, in accordance to literature. It 
is reported a variation of 14% to 100% (11). Miral-

les-Guri et al. metanalysis in 2009, comprasing 30 
studies and 1266 patients with ECP reported a HPV 
DNA prevalence of 47.9%. In South America, viral 
DNA was specifically found in 40.7% of tumors (12).

As for the genotype distribution, in our sam-
ple there was a clear prevalence of types 11 and 6, 
contrary to the previous report of Bezerra et al., that 
reported an absolute prevalence of type 16 (12). We 
also registered infection by multiple HPV genotypes 
in 30.4% (25/50), contrary to the study by Krustrup 
et al., that did not show multiple viral infections in 
their sample (13).

Variations of the reported prevalence of 
DNA HPV are mainly due to different techniques 
of sampling, studied population, detection methods, 
tumoral tissue storage and inclusion of multiple his-
tological subtypes (14).

 The role of HPV in epithelium carcinogene-
sis of uterine cervix is well established. In more than 
95% of patients it is observed several high risk sub-
types of virus infection (15); however, in ECP, the vi-
ral infection is not mandatory and there are several 
other causes not related to HPV infection (15). Re-
lation of genital tumors and HPVhigh is stimulating 
research and interest of the biological potential viral 
interference on metastasis and disease prognosis.

Figure 1 - Inguinal metastasis-free survival after treatment of the primary tumor showed no significant differences between 
hpv positive tumors (n50/82) or negative hpv tumors (n32/82), p = 0.45.
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Table 2 - Inguinal metastasis-free survival index in 5 years and risk rate according to clinical and pathological variables – 
univariate analysis

Number of 
patients

IMFS in 5 years
(95%IC) (%)

p Value
(Log-Rank test)

Risk rate
(IC95%)

pT

T1a 23 59 (45 - 73) 0.002 5.76 (1.78 - 18.64)

T1b-T4 57 26 (19 - 33)

GRADES

1-2 51 34 (25 - 43) 0.42 1.27 (0.70 - 2.31)

3 31 28 (18 - 39)

LVI

Present 11 14 (3 - 25) 0.0004 2.90 (1.44 - 5.81)

Absent 71 36 (28 - 43)

PNI

Present 18 14 (6 - 22) 0.000 2.88 (1.54 - 5.37)

Absent 64 39 (30 - 47)

INVASION

Infiltrative 47 23 (16 - 31) 0.003 2.68 (1.38 - 5.22)

Pushing 35 46 (35 - 57)

SuBTYPE

Usual 60 33 (25 - 41) 0.55 0.81 (0.39 - 1.65)

Condilomatous 4 38 (10 - 66) 0.52 0.53 (0.73 - 3.88)

Verrucous 3 9 (2 - 15) 0.99 1.00 (0.13 - 7.38)

Basaloid 4 12 (9 - 15) 0.24 1.96 (0.60 - 6.45)

Papillary 5 9 (4 - 13) 0.02 0.04 (0.00 - 15.59)

Sarcomatoid 5 9 (4 - 13) 0.02 3.02 (1.05 - 8.64)

Acantholysis 1 7 (7 - 7) 0.14 3.88 (0.51 - 29.2)

hPV

Positive 50 34 (25 - 43) 0.45 0.79 (0.43 - 1.46)

Negative 32 29 (18 - 40)
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 Several authors tried to relate viral infec-
tion and histological pattern of worse prognosis 
(16-18). Scheiner et al. (16), Lont et al. (17) and 
Kirrander et al. (18) did not find such evidence. 
However, Gregoire et al. (19) and Krustrup et al. 
(13) reported a significant statistical association 
between HPVhigh infection and high risk tumors. 
Our studied showed that the only positive asso-
ciation was between the prevalence of HPVhigh 
in 75% of basaloid tumors, with worse prognosis. 
Cubilla et al. (20) reported the same association.

 Guimaraes et al. evaluated 14 cases of ba-
saloid tumors, and reported 50% of inguinal me-
tastasis. In our sample we observed 75% (3/4 pa-
tients) (21). Despite the small number of patients 
with this histological subtype of tumor, we believe 
that this association should be more investigated 
hereafter.

 The recommendations for lymphadenecto-
mies without the presence of inguinal lymph node 
disease are based upon predictive factors related to 
the primary lesion, mainly tumor stage and cellu-
lar differentiation grade. However, overtreatment 
can reach 82% of cases (22). In our sample, this 
was observed in 88% (30/34) even with the use of 
a strict protocol. It is necessary to search for non-
-invasive biomarkers with good accuracy, to pre-
dict the risk of metastatic lymph node involvement 
in patients with penile cancer (22,23). In our series, 
there was no association between the presence or 
distribution of HPV genotype with lymph node di-
sease, as reported by other authors (13,19). At pre-
sent, there are no evidences indicating the use of 
HPV detection in order to decide to perform lym-

phadenectomies. Surprisingly, Lont et al., although 
failed to associate HPV status and lymph node me-
tastasis, showed better specific-disease survival in 
patients with ECP associated with high risk virus 
(p = 0.03) (17). In order to avoid bias in our study, 
we only evaluated inguinal disease-free survival 
(IDFI), that did not show differences between HPV 
positive and negative groups (p = 0.45).

 Several pathological and molecular risk 
factor are being described in order to improve 
lymph node evaluation (24,25). Among patholo-
gical predictive factors, only PNI, LVI and histo-
logical grade are independent factors to predict 
lymph node involvement (25). In our study, tumor 
stage ≥ T1b-T4, LVI, PNI, infiltrative invasion and 
sarcomatoid histological subtype are the histolo-
gical factors related to lymph node metastasis in a 
univariate analysis.

There was no significant difference among 
the cellular differentiation grades as prognostic 
factors, in spite of the reduced sample. However, 
pathological heterogeneity, with more than a gra-
de presented in the same tumor is rarely conside-
red in different studies.

Multivariate regression analysis sho-
wed that only ≥ T1b-T4 tumors, LVI and infil-
trative pattern were independent factors, and T 
stage was the most important (HR = 2.67, p = 
0.02). The reported differences in several series 
are mainly caused by methodology, therapeutic 
approach and heterogeneity of the studied po-
pulation. These limitations must be contoured in 
order to obtain a better validation of these risk 
factors for inguinal metastasis.

Table 3 - Inguinal metastasis-free survival index in 5 years and risk rate according to clinical and pathological variables - 
multivariate analysis.

COX multivariate regression analysis – independent risk factors for inguinal metastasis

Variables Risk rate (IC95%) “p” value

pT1axpT1b-4 (pT1b-4) 2.67 (1.16 - 6.15) 0.02

LVI + 2.09 (1.03 - 4.22) 0.03

Infiltrative invasion 2.00 (1.00 - 4.03) 0.04
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CONCLuSIONS

Observed HPV prevalence was similar to pre-
vious studies. However, there was a predominance 
of the low risk viral group. There was no significant 
association between HPV status or HPV subgroups 
and histological worse prognostic factors. HPV de-
tection had no use as predictive value of inguinal 
metastasis. Tumor staging, lymph-vascular invasion 
and infiltrative pattern were independent risk fac-
tors for lymph node involvement.

CONFLICT OF INTEREST

None declared.

REFERENCES

1. Backes DM, Kurman RJ, Pimenta JM, Smith JS: Systematic 
review of human papillomavirus prevalence in invasive penile 
cancer. Cancer Causes Control. 2009; 20: 449-57.

2. Favorito LA, Nardi AC, Ronalsa M, Zequi SC, Sampaio FJ, Gli-
na S: Epidemiologic study on penile cancer in Brazil. Int Braz J 
Urol. 2008; 34: 587-91; discussion 591-3.

3. Fonseca AGda, Pinto JASA, Marques MC, Drosdroski FS, Fon-
seca Neto LORda: Estudo epidemiológico do câncer de pênis no 
Estado do Pará, Brasil. Rev Pan-Amaz Saude. 2010; 1: 85-90.

4. Bleeker MC, Heideman DA, Snijders PJ, Horenblas S, Dillner 
J, Meijer CJ: Penile cancer: epidemiology, pathogenesis and 
prevention. World J rol. 2009; 27: 141-50.

5. Tornesello ML, Duraturo ML, Losito S, Botti G, Pilotti S, Ste-
fanon B, et al.: Human papillomavirus genotypes and HPV16 
variants in penile carcinoma. Int J Cancer. 2008; 122: 132-7.

6. Pompeo ACL, Billis A: Carcinoma epidermóide do pênis. Int 
Braz J Urol. 2003; 29 (Suppl. 1): 44-50.

7. Gonzaga-Silva LF, Tavares JM, Freitas FC, Tomas Filho ME, 
Oliveira VP, Lima MV: The isolated gamma probe technique 
for sentinel node penile carcinoma detection is unreliable. Int 
Braz J Urol. 2007; 33: 58-63; discussion 64-7.

8. Pettaway CA, Horenblas S: Penile cancer: incremental in-
sights into etiology, diagnosis, staging, and management. 
World J Urol. 2009; 27: 139-40.

9. BE Stephen, BR David, CC Carolyn, GF April, LG Frederick, 
T Andy, III: AJCC Cancer Staging Manual. Philadelphia, Lip-
pincott. 2010; Seventh Edition, 2010; pp.447.

10. Cubilla AL: The role of pathologic prognostic factors in 
squamous cell carcinoma of the penis. World J Urol. 2009; 
27: 169-77.

11. Miralles-Guri C, Bruni L, Cubilla AL, Castellsagué X, Bosch FX, 
de Sanjosé S: Human papillomavirus prevalence and type dis-
tribution in penile carcinoma. J Clin Pathol. 2009; 62: 870-8.

12. Bezerra AL, Lopes A, Santiago GH, Ribeiro KC, Latorre MR, 
Villa LL: Human papillomavirus as a prognostic factor in 
carcinoma of the penis: analysis of 82 patients treated with 
amputation andbilateral lymphadenectomy. Cancer. 2001; 91: 
2315-21.

13. Krustrup D, Jensen HL, van den Brule AJ, Frisch M: Histo-
logical characteristics of human papilloma-virus-positive and 
-negative invasive and in situ squamous cell tumours of the 
penis. Int J Exp Pathol. 2009; 90: 182-9.

14. Anic GM, Giuliano AR: Genital HPV infection and related le-
sions in men. Prev Med. 2011; 53: S36-41.

15. Rubin MA, Kleter B, Zhou M, Ayala G, Cubilla AL, Quint WG, et 
al.: Detection and typing of human papillomavirus DNA in pe-
nile carcinoma: evidence for multiple independent pathways 
ofpenile carcinogenesis. Am J Pathol. 2001; 159: 1211-8.

16. Scheiner MA, Campos MM, Ornellas AA, Chin EW, Ornellas 
MH, Andrada-Serpa MJ: Human papillomavirus and penile 
cancers in Rio de Janeiro, Brazil: HPV typing and clinical fea-
tures. Int Braz J Urol. 2008; 34: 467-74; discussion 475-6.

17. Lont AP, Kroon BK, Horenblas S, Gallee MP, Berkhof J, Meijer 
CJ, et al.: Presence of high-risk human papillomavirus DNA in 
penile carcinoma predicts favorable outcome in survival. Int J 
Cancer. 2006; 119: 1078-81.

18. Kirrander P, Kolaric A, Helenius G, Windahl T, Andrén O, 
Stark JR, et al.: Human papillomavirus prevalence, distri-
bution and correlation to histopathological parameters in 
a large Swedish cohort ofmen with penile carcinoma. BJU 
Int. 2011; 108: 355-9.

19. Gregoire L, Cubilla AL, Reuter VE, Haas GP, Lancaster WD: 
Preferential association of human papillomavirus with high-
grade histologic variants of penile-invasive squamous cellcar-
cinoma. J Natl Cancer Inst. 1995; 87: 1705-9.

20. Cubilla AL, Lloveras B, Alejo M, Clavero O, Chaux A, Kasa-
matsu E, et al.: The basaloid cell is the best tissue marker for 
human papillomavirus in invasive penile squamous cell carci-
noma: a study of202 cases from Paraguay. Am J Surg Pathol. 
2010; 34: 104-14.

21. Guimaraes G, Werneck da Cunha I, Soares F, Lopez A, Torres 
JJ, Chaux A, et al.: WHO histological classiWcation, regional 
metástasis and outcome in 375 surgically treated patients 
with penile SCC. Mod Pathol. 2007; 20: 150A.

22. Ficarra V, Novara G, Boscolo-Berto R, Artibani W, Kattan MW: 
How accurate are present risk group assignment tools in pe-
nile cancer? World J Urol. 2009; 27: 155-60.

23. Kroon BK, Valdés Olmos RA, van Tinteren H, Nieweg OE, 
Horenblas S: Reproducibility of lymphoscintigraphy for lym-
phatic mapping in patients with penile carcinoma. J Urol. 
2005; 174: 2214-7.



IBJu | human papilloma virus

550

24. Chaux A, Tamboli P, Ayala A, Soares F, Rodríguez I, Barreto J, 
et al.: Warty-basaloid carcinoma: clinicopathological features 
of a distinctive penile neoplasm. Report of 45 cases. Mod 
Pathol. 2010; 23: 896-904.

25. Lopes A, Hidalgo GS, Kowalski LP, Torloni H, Rossi BM, Fon-
seca FP: Prognostic factors in carcinoma of the penis: multi-
variate analysis of 145 patients treated with amputation and-
lymphadenectomy. J Urol. 1996; 156: 1637-42.

_____________________
Correspondence address:

Dr. Aluizio Gonçalves da Fonseca
Av. Conselheiro Furtado 1625, Apto 401, Nazaré

Belém, PA, 66040-100, Brazil
FAX: + 55 91 3223-3878

E-mail: aluiziodafonseca@uol.com.br



ORIGINAL ARTICLE

551

Key words:
Circumcision, Male; Analgesia; 
Penis

Int Braz J urol. 2013; 39: 551-7

__________________
    

Submitted for publication:
January 25, 2013

__________________
    

Accepted after revision:
June 12, 2013

Purpose: To evaluate the postoperative analgesic efficacy of penile block, caudal block 
and intravenous paracetamol administration following circumcision.
Materials and Methods: In this prospective randomized study a total of 159 patients 
underwent circumcision under general anesthesia at urology clinic of Ufuk University Fa-
culty of Medicine and Sorgun State Hospital between May 2012 and September 2012. The 
patients were randomized to three groups to receive penile block (Group 1), caudal block 
(Group 2) and intravenous paracetamol administration (group 3). Pain measurement of 
the patients was done via CHEOPS scoring system at 30,60,120 and 180 minutes posto-
peratively and compared. Statistical tests were performed with a conventional statistics 
program and statistical significance was set at a p value of < 0.05.
Results: The mean age of the patients was 5.7 years. Patients in group 1 had significantly 
lower pain score at 30 minutes compared to other two groups. At 60 minutes groups 1 
and 2 had significantly lower score compared to group 3. At 120 and 180 minutes no 
difference between the groups was observed. No significant major complications were 
observed in all 3 groups.
Conclusion: Penile block and caudal block provide similar pain scores and painless pos-
toperative periods after circumcision under general anesthesia. Intravenous paracetamol 
is insufficient at the early postoperative period. The three procedures were shown to be 
safe for analgesia following circumcision.

INTRODuCTION

Penile surgery constitutes an important 
portion of pediatric urological surgery. Postope-
rative analgesia is an important issue especially 
in the pediatric population. Successfull pain re-
lief decreases morbidity, and mobilization in the 

early postoperative period decreases the need for 
narcotic analgesics (1).

 Penile block, caudal block, penile ring 
infiltration, topical local anesthetic application 
and administration of paracetamol are commonly 
employed for pain relief after penile surgery (2). 
Regional techniques were shown to be more 
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effective than systemic opioids, non-steroid 
anti-inflammatory drugs, and acetaminophene 
for postoperative analgesia in circumcision (3). 
Circumcision is the most commonly performed 
penile surgery in Turkey due to religious traditions. 
Postoperative pain is an important problem after 
circumcision and its relief is necessary.

 Measurement of pain in pediatric popu-
lation is difficult and it is mainly obtained by 
observation of some characteristics and habbits 
like facial impressions and motor movements. 
Children’s Hospital of Eastern Ontorio Pain Scale 
(CHEOPS) has been developed for quantification 
of pain in children (4).

 The current literature lacks comparative 
studies of postoperative analgesia in penile sur-
gery in terms of efficacy and safety. In this pros-
pective randomized double blind study, we aimed 
to compare efficacy and safety of three analgesic 
procedures: penile block, caudal block and intra-
venous paracetamol administration.

MATERIALS AND METhODS

Patients applied to urology outpatient cli-
nic of Ufuk University Faculty of Medicine and 
Sorgun State Hospital between May 2012 and 
September 2012 for circumcision were enrolled 
in the study. Preoperative evaluation was done 
based on ASA Physical Status Classification. 
Parents of all patients were informed about the 
procedure and written informed consent was ob-
tained from all parents. Circumcision was perfor-
med under general anesthesia.

Inclusion & exclusion criteria
 Inclusion criteria included patients ol-

der than 12 months and younger than 7 years,  
ASA Physical Status Classification I, normal le-
vel of liver enzymes, no other penile deformity, 
no spinal cord defect. Patients with any other 
penile deformity, elevated liver enzymes, any 
comorbid condition, history of seizures, neuro-
muscular disorder, spinal cord defect and cronic 
pain were excluded.

 Preoperatively patients were randomi-
zed to three groups. Group 1 included patients 
who received penile block, group 2 consisted of  

caudal block patients and group 3 consisted of 
patients who received intravenous paraceta-
mol. Postoperative pain was measured by CHE-
OPS scale (Table-1). Operative time, patients 
age, CHEOPS scores at postoperative 30,60,120 
and 180 minutes and complications and rescue 
analgesia rates were recorded. Primary outcome 
measures were CHEOPS scores and secondary 
outcomes were complication and rescue anal-
gesia rates.

 Caudal block was performed by injection 
of 0.2 mL/kg bupivacaine by 18-Gauge Thuohy 
needle through the sacral hiatus. Caudal block 
was performed by the anesthesiologist after the 
induction of general anesthesia and before circu-
mcision procedure. Penile block was performed 
by injection of 0.2 mL/kg 0.25% bupivacaine by 
23 gauge needle. Penile block was performed by 
the surgeon, after cutting the foreskin before per-
forming the stitches. Injection was performed at 
2 and 10 o’clock positions by two separate and 
equal injections. Intravenous  (15 mg/kg) was ad-
ministered (15 mg/kg) just after the procedure at 
the operating room. A total of 4 surgeons and 3 
anesthesiologists performed the procedures.

Sample size
 Sample size was estimated as 135 (45 pa-

tients in each group) with power of 0.80 and an 
effect size of 35% (5 points difference in CHEOPS 
score). Effect size of 35% is accepted because 4 
points of difference in CHEOPS score is accepted 
as significant difference and maximum points in 
CHEOPS score is 13 (4/13 = 30.7%).

Statistical analysis & Randomization

Randomization was performed by NCSS 
software from a single centre. Statistical analy-
sis was performed by SPSS ver.15.0. Kolmogo-
rov-Simirnov test was performed to determine 
normal distribution. One-way ANOVA test was 
used for comparison of groups. P value of 0.05 
was used for statistical significance. CHEOPS 
scores were measured by a single nurse at each 
hospital. Physicians performing the penile or 
caudal block were not involved in CHEOPS score 
measurement.
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Table 1 - Children's hospital Eastern Ontario Pain Scale (ChEOPS).

Item Behavioral Definition Score

Cry No cry Child is not crying. 1

Moaning Child is moaning or quietly vocalizing silent cry. 2

Crying Child is crying, but the cry is gentle or whimpering 2

Scream Child is in a full-lunged cry; sobbing; may be scored with complaint or 
without complaint

3

Facial Composed Neutral facial expression 1

Grimace Score only if definite negative facial expression. 2

Smiling Score only if definite positive facial expression. 0

Child Verbal None Child not talking. 1

Other complaints Child complains, but not about pain, e.g., “I want to see mommy” of 
“I am thirsty”.

1

Pain complaints Child complains about pain. 2

Both complaints Child complains about pain and about other things, e.g., “It hurts; I 
want my mommy”.

2

Positive Child makes any positive statement or talks about others things 
without complaint.

0

Torso Neutral Body (not limbs) is at rest; torso is inactive. 1

Shifting Body is in motion in a shifting or serpentine fashion 2

Tense Body is arched or rigid. 2

Shivering Body is shuddering or shaking involuntarily 2

Upright Child is in a vertical or upright position 2

Restrained Body is restrained. 2

Touch Not touching Child is not touching or grabbing at wound. 1

Reach Child is reaching for but not touching wound. 2

Touch Child is gently touching wound or wound area 2

Grab Child is grabbing vigorously at wound. 2

Restrained Child's arms are restrained 2

Legs Neutral Legs may be in any position but are relaxed; includes gentle swim-
ming or separate-like movements.

1

Squirm/kicking Definitive uneasy or restless movements in the legs and/or striking out 
with foot or feet.

2

Drawn up/tensed Legs tensed and/or pulled up tightly to body and kept there. 2

Standing Standing, crouching or kneeling. 2

Restrained Child's legs are being held down. 2
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RESuLTS

A total of 166 patients were randomized 
for the study and data of 159 patients were evalu-
ated. Seven patients were excluded from the study. 
In 4 of these patients cardiac arrythmia was obser-
ved during anesthesia induction and their circu-
mcisions were postponed. In the other 3 patients 
laryngeal spasm developed after the procedure 
and as anesthesia resolution was delayed in the-
se patients, their pain scoring was tought to have 
been effected so they were excluded. The flow of 
participants is given in Figure-1.

 The mean age of the population was 3.7 
years and mean operation time was 22.8 minutes. 
There were 46 patients in group 1, 58 patients in 
group 2 and 55 patients in group 3. There were no 
significant difference between the groups in terms 
of age (3.58 vs. 3.84, p = 0.259) and operation 
time (22.7 vs. 22.5 vs. 23.1, p = 0.488).

 When the CHEOPS scores were compared, 
in the very early postoperative period of 30 minu-
tes, the mean CHEOPS scores were 10.95, 7.03 and 
11.31 in group 1, group 2 and group 3, respective-
ly. The CHEOPS score in group 2 was significan-
tly lower compared to group 1 and group 3 (p = 

0.0001). However, the difference between group 1 
and group 3 was not statistically significant (p = 
0.477). The mean 60 minutes CHEOPS scores were 
5.8, 5.0 and 10.01 in group 1, group 2 and group 3 
respectively. The difference between group 1 and 
group 2 was not significant (0.189), however these 
two groups have significantly lower values com-
pared to group 3.

 In the late postoperative period, when CHE-
OPS scores were measured at 120 minutes, the mean 
scores of the three groups were 4.45, 4.81 and 4.82 
and the difference between the three groups was not 
significant. Similarly, the mean CHEOPS scores at 
180 minutes were almost identical and no signifi-
cant difference between the three groups was obser-
ved. The CHEOPS scores are summarized in Table-2 
and Figure-2.

In all three groups, no major complication 
(arrhythmia, hypotension, shock, or seizures) after 
any procedure was noted. No edema, hematoma, 
postoperative agitation, motor block, or urinary 
retention were seen in either group. Only minor 
bleeding occured in one patient after performing 
penile block and it resolved wtih simple compres-
sion without any significant hematoma. No severe 
bleeding occurred during surgery.

Figure 1 - Flow of participants.
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Table 2 - ChEOPS scores of the three groups at certain time intervals.

Parameter Group 1 Group 2 Group 3 P value

CHEOPS 30 min. 10.9 7.03 11.3 Group 1 vs Group 2: 0.0001
Group 2 vs Group 3: 0.0001
Group 1 vs Group 3: 0.477

CHEOPS 60 min. 5.8 5.0 10.01 Group 1 vs Group 2: 0.189
Group 2 vs Group 3: 0.0001
Group 1 vs Group 3: 0.0001

CHEOPS 120 min. 4.45 4.81 4.82 Group 1 vs Group 2: 0.344
Group 2 vs Group 3: 0.451
Group 1 vs Group 3: 0.477

CHEOPS 180 min. 4.02 4.01 4.09 Group 1 vs Group 2: 0.998
Group 2 vs Group 3: 0.954
Group 1 vs Group 3: 0.950

Figure 2 - ChEOPS Scores of the three groups at certain time intervals.

DISCuSSION

Circumcision is the most common surgi-
cal procedure carried out in boys globally (5,6). 
Minimizing complications and pain is an im-
portant issue and vast amount of research was 

done on various anaesthetic and analgesic te-
chniques (7). Systemic analgesics and regional 
anaesthetic techniques with various efficacies 
have been used for pain relief after circumci-
sion including topical analgesics, caudal block 
and penile block.
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Quality of postoperative analgesic me-
thods have been studied in a number of studies 
previously. In some of these studies two metho-
ds were found to be equally effective, however 
significant difference was observed in others. In 
our study, efficacy of penile block, caudal block 
and intravenous paracetamol was compared in 
circumcision cases under general anesthesia.

 Postoperative analgesic efficacy and su-
pplementary analgesic needs of penile block and 
caudal block were found to be similar  in the 
prospective randomized study of Beyaz et al. (8). 
In an other study comparing penile block and 
caudal block, the time to first analgesia requi-
rement was the primary outcome and no diffe-
rence was detected between the two procedures 
(9). Similarly, In the study of Weksler et al. the 
authors found out that penile and caudal blo-
ck were equally effective for postcircumcision 
analgesia and neither was associated with se-
rious complications (2).

In an other study conducted by Naja et 
al. circumcision was performed under regional 
anesthesia and postoperative pain scores were 
also recorded. The authors recorded higher pos-
toperative pain scores in penile block group. Ho-
wever, the efficacy of penile block in this study 
was low: 20% of the patients needed additional 
anesthesia (10). In their retrospective study, San-
demann et al. found that penile block patients 
required more postoperative analgesics compa-
red to caudal block patients. However, the diffe-
rence was not observed when penile block was 
applied with ultrasound guidance. Therefore, the 
difference seems to be related to quality of the 
procedure (11).

 In our study, pain scores were taken at 
different time intervals and when the techniques 
were compared, caudal block was found to be 
more effective at the very early postoperative 
period (30 minutes) than penile block. The diffe-
rence was not significant at 60, 120 and 180 mi-
nutes. This may be associated with application 
time of penile block. It is performed in the mi-
ddle of surgery therefore its efficacy may not be 
so prominent at 30 minutes. Also, when intrave-
nous paracetamol and penile block were compa-
red there were no differences at 30 minutes and 

this finding also suppors the delay in efficacy of 
penile block.

 In previous studies, postoperative anal-
gesia duration was reported to be over 300 
minutes (12). Therefore in our study, the pain 
follow up was limited to 180 minutes.

 Efficacy of intravenous paracetamol af-
ter circumcision has been studied previously. 
Paracetamol was not found to ameliorate the 
immediate postoperative pain in children after 
circumscion (13). In our study, CHEOPS scores 
at 30 minutes and 60 minutes  were 11.3 and 
10.01 respectively and significant decrease star-
ted thereafter, 4.81 and 4.09 at 120 and 180 mi-
nutes respectively. The difference of intravenous 
paracetamol and caudal block was significant at 
30 and 60 minutes and no significant differen-
ce was observed at 120 and 180 minutes. When 
intravenous paracetamol and penile block were 
compared, no significant difference was obser-
ved at 30 minutes. This is probably due to ame-
liorated analgesic effect of both methods because 
there was a siginificant difference at 60 minutes 
postoperatively. The significant difference was 
observed at 120 and 180 minutes measurements.

Major complication rates of caudal blo-
ck or penile block were found to be very low 
in previous studies (3,14). Similarly no technical 
difficulties, major complications, or neurologi-
cal sequelae during penile block or caudal block 
was observed in our population. However, minor 
complication rates were more prominent in pre-
vious studies reaching up 8.3%. The frequently 
encountered minor complications were edema, 
hematoma and vomiting. Only minor bleeding 
which resolved by simple compression was ob-
served in two patients following penile block.

 An important drawback of our study was 
the lack of a placebo group, in a study where 
pain was measured subjectively. However per-
forming the trial with a control group seemed 
unethical as the trial was conducted in pediatric 
population and any postoperative analgesic tre-
atment was shown to be effective after circum-
cision. Number of patients is quite sufficient to 
detect even small amount of difference betwe-
en the groups and the surgeons were blinded to 
pain scoring issue.
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CONCLuSIONS

Penile block and caudal block provided si-
milar pain scores and painless postoperative pe-
riods after circumcision under general anesthesia. 
For a better early postoperative analgesia penile 
block should be performed at the beginning of the 
operation. Intravenous paracetamol was insuffi-
cient at the early postoperative period, however 
its efficacy reached the level of regional analgesic 
procedures after 120 minutes. No major compli-
cations were observed and minor complication 
rates were acceptable. Both penile block and cau-
dal block were effective, safe, simple, and easy to 
perform to achieve successfull postoperative anal-
gesia after circumcision.
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Introduction and Objective: Circumcision is one of the oldest surgical procedures and one 
of the most frequently performed worldwide. It can be done by many different techni-
ques. This prospective series presents the results of Plastibell® circumcision in children 
older than 2 years of age, evaluating surgical duration, immediate and late complications, 
time for plastic device separation and factors associated with it.
Materials and Methods: We prospectively analyzed 119 children submitted to Plastic 
Device Circumcision with Plastibell® by only one surgeon from December 2009 to June 
2011. In all cases the surgery was done under general anesthesia associated with dorsal 
penile nerve block. Before surgery length of the penis and latero-lateral diameter of the 
glans were measured. Surgical duration, time of Plastibell® separation and use of anal-
gesic medication in the post-operative period were evaluated. Patients were followed on 
days 15, 45, 90 and 120 after surgery.
Results: Age at surgery varied from 2 to 12.5 (5.9 ± 2.9) years old. Mean surgical time 
was 3.7 ± 2.0 minutes (1.9 to 9 minutes). Time for plastic device separation ranged from 
6 to 26 days (mean: 16 ± 4.2 days), being 14.8 days for children younger than 5 years of 
age and 17.4 days for those older than 5 years of age (p < 0.0001). The diameter of the 
Plastibell® does not interfered in separations time (p = 0,484). Late complications occur-
red in 32 (26.8%) subjects, being the great majority of low clinical significance, especially 
prepucial adherences, edema of the mucosa and discrete hypertrophy of the scar, all 
resolving with clinical treatment. One patient still using diaper had meatus stenosis and 
in one case the Plastibell® device stayed between the glans and the prepuce and needed 
to be removed manually.
Conclusions: Circumcision using a plastic device is a safe, quick and an easy technique 
with low complications, that when occur are of low clinical importance and of easy re-
solution. The mean time for the device to fall is shorter in children under 6 years of age 
and it is not influenced by the diameter of the device.

INTRODuCTION

Although in the last decades many au-
thors have advocated the use of topical steroids 

as an alternative treatment of phimosis (1-3), with 
success rate ranging from 67 to 90% (4,5), circu-
mcision is still the “gold standard” treatment for 
phimosis, and although not always performed for 
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medical reasons, it is one of the most frequently 
performed surgery around the world (6). Circum-
cision is one of the oldest surgical procedures per-
formed today and in the majority of time done in 
younger children.

 Many techniques have been described for 
the treatment of phimosis and there is no con-
sensus which procedure has better results. Besi-
des dissection surgery and prepucialplasty, many 
devices have been used, such as Gomco Clamp, 
Mogen Clamp and plastic devices (6), and recently 
a novel plastic clamp have been described (7). The 
first two are used more often for neonates. Plastic 
devices although more frequently used in the first 
year of life can also be applied to older children, 
being an alternative technique for circumcision in 
this population. Plastibell® device has been first 
reported for circumcision in 1956 (8) and since 
then there has been a widespread of the technique 
with satisfactory results (9-12) although there are 
some reports showing severe complications with 
its use (13,14).

 Most of the studies on Plastibell® circum-
cision are related to its complications. We found 
few reports on the time for separation of the plas-
tic® device and none regarding its relationship to 
the age of the child and found no reports correla-
ting the size of the glans and diameter of the devi-
ce. Recently, Samad et al., 2010, published a series 
of circumcisions with Plastibell® device showing 
low complication rates (15).

 Herein, we describe our experience with 
the use of Plastibell® device, demonstrating its re-
lationship with the size of the glans and correla-
ting the age of the child with the time for separa-
tion of the Plastibell®, and complications.

MATERIALS AND METhODS

This is a prospective consecutive series 
of 119 children older than two years of age and 
with medical indication for circumcision, ope-
rated using a plastic device (Plastibell®), by the 
same surgeon at University Hospital of the Federal 
University of Juiz de Fora, Brazil, from December 
2009 to June 2011. The study protocol was appro-
ved by the hospital ethical committee and all pa-
rents of the involved children signed an informed 

consent. After evaluating the child, the indication 
for surgery and Kayaba’s classification of the pre-
puce (16) were recorded.

 All surgeries were performed under general 
anesthesia with dorsal penile block (17). After the 
anesthesia, the foreskin was completely retracted 
freeing the adhesions from the glans and the length 
of the penis under maximum traction and diameter 
of the glans were measured. Children with lateral-la-
teral diameter of the glans that a Plastibell® device 
could not be placed were not included in the study. 
The duration of the circumcision was recorded, ini-
tiating after the penile block and finishing after the 
dressing was done. In all children the frenulum was 
sectioned with electric cauterization.

 The surgical technique applied was as 
follow: after sectioning the frenulum, the foreskin 
was pulled up and the Plastibell® device placed 
between the prepuce and the glans. The size of 
the device was chosen according to the size of the 
glans. A non-absorbable string was tightly tied 
around the device and the prepuce distally to it 
was excised. Dressing was made with bacitracin 
cream and a gauze covering it (12).

 After waking from anesthesia the patients 
were sent home with the prescription of paraceta-
mol to be used every 6 hours on the day of sur-
gery and only if necessary on the following days. 
Parents were told to write down in a proper sheet 
how many times they gave the medicine each day 
for the first three days separately and then, if the-
re was still need for the medication, after those 
three days until the first post-operative clinic visit. 
Follow-up was done in days 15, 45 and 90 after 
surgery. After Plastibell® separation all parents 
were oriented to do a repetitive traction of the pre-
puce twice a day to avoid adhesions and retraction 
of the surgical scar. The date of separations of the 
plastic device was recorded as well as the imme-
diate and late post-operative complications.

 Categorical variables were described by their 
absolute values and proportions, while numeric va-
riables were described by median and interquartil 
range or means and standard deviation as appro-
priate. Correlation between quantitative variables 
was verified through Pearson’s coefficient estima-
tive. The unpaired t test, Mann-Whitney, ANOVA 
or Kruskall-Wallis tests were used to compare con-
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tinuous variables while categorical variables were 
compared using the chi-squared or Fisher´s exact 
test. All tests were two-sided, and p values < 0.05 
were considered significant. Statistical analysis was 
performed using the GraphPad Prism 5.03 software. 
(San Diego, CA, USA).

RESuLTS

The mean age of the boys was 5.9 ± 2.9 
(range 2 to 12.5) years. The mean length of the pe-
nis was 7.3 ± 1.1 cm (3.9 to 11 cm) and the mean 
lateral-lateral diameter of the glans was 1.4 ± 0.2 
cm (1.1 to 1.9 cm). All children with indications for 
circumcision were included in the study.

 Surgical indications and the pattern of fo-
reskin retraction according Kayaba classification 
(16) are described in the Table-1.

 The mean surgical time was 3.7 ± 2.0 mi-
nutes (1.9 to 9 minutes). The use of pain medica-
tion decreased along with time for the first three 
days after surgery. In the first day after surgery 
57.1% of the boys needed at least one dose of pa-
racetamol, on the second day, 37.8%, on the third 
day 24.4%. After the third post-operatory day we 
found a little increase on the use of the pain medi-
cation with 32.6% of the patients needing at least 
one dosage of paracetamol.

 The overall mean time for Plastibell® sepa-
ration was 16.2 ± 4.2 days and this time correlated 
with age of the children. As younger the boys, the 
shorter the time for the plastic device to fall off (r = 
0.367) (p < 0.001) (Figure-1). Similarly, when divi-
ded into two groups, we observed that in those less 
than five years of age, the median time was three 
days lower than in older children, respectively, 14 
[12-18] and 17 [14-20] days (p = 0.011). In the other 
hand, the diameters of the plastic device were not a 
predictor for earlier fall (p = 0.484) (Figure-2).

 Immediate complications occurred only in 
7 boys (5.9%) and were hemorrhagic in 3 patients, 
one of them needing to return to the operating room 
for review and suture of the foreskin (conversion 
to dissection technique). The other two had only a 
small hematoma that resolved with local compres-
sion. Three boys had severe edema of the prepuce 
after circumcision that also resolved spontaneously, 
and one boy had urinary retention for more than 12 

hours but ended up voiding spontaneously, with no 
need for bladder drainage.

 Late complications occurred in 32 (26.8%) 
and most of these were with low clinical significan-
ce. The most frequent late complications were post-
-operative adhesions of the prepuce to the glans, 
which occurred in 18 (15.1%) boys. Four boys (3.4%) 
presented with a fibrotic scar forming a constrictive 
ring on the prepuce, which resolved with topical ste-
roid (0.1% mometasone fuorate). One of them had 
paraphimosis that resolved with manual reduction. 
Three boys (2.5%) had severe edema of the prepuce 
that resolved spontaneously. There was one case of 
meatal stenosis in a boy still in diapers that nee-
ded meatoplasty. One boy had late bleeding due to 
a crust where previously was observed an adhesion. 

Table 1 - Kayaba Classification and Surgical Indications.

Kayaba Classification Number of Boys

I 47

II 23

III 13

IV 25

V 11

Surgical Indications

Complain of Disconfort or Pain 51

True Phimosis 41

Redundant Prepuce 39

Balanopostitis 37

Parental Desire 16

Urinary Tract Infection 15

Hydronephrosis and Reflux 4

Paraphimosis 1

Others 10
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Complications related directly to the Plastibell® de-
vice occurred in only 6 (5.4%) boys. Five of them 
complained greater pain on the days proceeding the 
fall off of the plastic device and in only one case the 
Plastibell® device was retained and needed manu-
al removal, which was done as an office procedure 
with no need for anesthesia (Table-2).

 The complication rates did not correlate 
with the size of the devices and were similar in the 
two age groups (p = 0.782) (Figure-3).

DISCuSSION

Routine neonatal circumcision has been 
previously contra indicated by the American Aca-

Figure 1 - Correlation between time for the plastic device to 
fall off and age of the child.

Figure 2 - Comparison between time to fall off and size of the 
plastic device. Data are shown as medians and maximum time.

Table 2 - Complications of Plastic Device Circumcision.

Complications Number of Patients (%)

Early Complications 7 (5.8%)

Edema 3 (2.5%)

Hematoma 2 (1.6%)

Hemorrhage 1 (0.8%)

Urinary Retention 1 (0.8%)

Late Complications 32 (26.8%)

Adhesions 18 (15.1%)

Pain for device expulsion 5 (4.2%)

Fibrotic scar (constrictive ring) 4 (3.3%)

Paraphimosis 1 (0.8%)

Edema of Prepuce 3 (2.5%)

Meatal Estenosis 1 (0.8%)

Late bleeding due to crust 1 (0.8%)

Plastibell® retention 1 (0.8%)

demy of Pediatrics (AAP) (18,19), although in re-
cent publication they advocate that evidences in-
dicate that the health benefits of newborn male 
circumcision outweigh the risks; furthermore, the 
benefits of newborn male circumcision justify ac-
cess to this procedure for families who choose it 
(20). In our country, neonate circumcision is rare-
ly indicated and most of the children are operated 
due to medical indications or willing of the parents, 
usually after they are off diapers, therefore we cir-
cumcise our children in an older age. The mean age 
in our group of patients was 70.86 months (5.9 years 
of age), corresponding to an older age compared to 
the majority of studies published on plastic device 
circumcision (9,11,15,21,22). In the study of Marwat 
et al., 2010 (22), 83% of the children were younger 
than one year of age and had fewer complications 
than the older children (between 1 and 5 years 
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old). Their overall complications were 2.5% for 
younger children and 21.21% for older children.

 The use of plastic devices for circumci-
sion is not accepted by many authors specially 
due to reports on complications associated with it 
(9,14,23-26). Although we present a series of only 
119 boys we had no serious complications. Only 
5.88% of the boys presented immediate compli-
cations, being two hematomas that resolved with 
local compression and two edemas of the penis 
and prepuce, most probably related to the anes-
thetic puncture for the penile block and that also 
resolved spontaneously. Another boy had urinary 
retention but ended up urinating after 12 hours 
and was due to fear of urinating, and not an obs-
truction by the device. The most severe immediate 
complication we observed was one boy that bled 
due to dislocation of the plastic device right after 
the surgical procedure. This boy needed to be sent 
back to the operating room to remove the device 
and conversion to a dissection circumcision sutu-
ring the prepuce. The incidence of early compli-
cations in plastic device circumcision have been 
reported by our group to be similar to those of 
dissection circumcision (12).

 Marwat et al., 2010, evaluating 780 chil-
dren submitted to plastic device circumcision des-
cribed only 1.51% hematoma and 2.27% of blee-
ding in children between 1 and 5 years of age (22). 
In another study by Sörensen & Sörensen, 1988, 
hemorrhage was present in 5% while dysuria was 
described in up to 56% (27). A low incidence of 

immediate complications was also reported by Sa-
mad et al., 2010, with 0.2% of bleeding and 0.2% 
of urinary retention (15). Bleeding was also the 
most common early complication with only 3% 
of children in the study by Palit et al., 2007 (21). 
If in our series we excluded the edemas, which 
were caused by the local anesthesia puncture, and 
urinary retention, that resolved spontaneously, we 
would have only 2.5% complications which were 
all hemorrhagic. Bleeding usually occurs due to 
inappropriate tying of the string around the de-
vice, predisposing to a displacement of the plastic 
ring with retraction of the inner prepuce, which 
leads to release of the compression over the pre-
puce vessels and consequent hemorrhage. A care-
ful placement of the plastic device, observing the 
position of the inner prepuce and a tight ligature 
is mandatory in the prevention of these complica-
tions. Another possible early complication, urina-
ry retention, has been reported as caused by cons-
triction of the urethra by the device in neonates 
(28), which occurs by an incorrect selection of the 
size of the plastic device which was not the case in 
our child that had urinary retention.

 Plastic device circumcision can be done 
in a very short period of time (mean: 3.7 ± 2.0 
minutes) with low trauma to the prepuce and pe-
nis. This surgical time is significantly shorter than 
dissection circumcision as we have previously de-
monstrated (12). Post-operative discomfort and 
pain were rare and the use of pain medication 
(paracetamol) was low in the first days after sur-
gery and increased in the two days proceeding the 
fall off the device. This occurs due to the edema 
and inflammatory process related to necrosis and 
expulsion of the plastic ring.

 Late complications were present in 32 
children (26.8%) being most of them not of serious 
consequences. There was only one case of meatal 
estenosis needing meatoplasty and one boy who 
presented with paraphimosis due to a tight scar 
that after manual reduction and use of topical ste-
roid had complete resolution. The most frequent 
late complication was adhesion of the prepuce to 
glans, that occurred even with all parents being 
oriented to retract the prepuce after the fall of the 
plastic device. This is related to previous adhesion, 
and was left untreated because it is known that it 

Figure 3 - Complications according to the size of Plastibell.
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resolves with time (29). Many authors would not 
report this fact as complication. If we excluded 
those boys who had adhesions the complication 
rate will decrease to 11.7% and also those who 
suffered from pain prior to the fall of the devi-
ce the rate of late complications decreases even 
more to 7.5%. We have previously shown that 
adhesions are most common in patients submit-
ted to circumcision with the sleeve technique 
than to plastic device (12).

 Only 4.2% percent of the boys complain 
of greater pain during the process of falling off of 
the plastic device and we had only one Plastibell® 
retention, that was removed manually and as an 
office procedure, different from the majority of se-
ries in which retention of the device was the most 
frequent reported complication (11,15,21,22,26). 
These findings go against those contrary to the 
use of plastic device in older children, whose ar-
guments are that it has a large rate of impactions, 
which was not found in our study with patients up 
to 12 years of age.

 The complications described herein were 
not correlated with the size of the plastic device, 
therefore one may speculate that as long the right 
size of the ring is chosen the chance of complica-
tions is the same for each diameter of Plastibell®.

 Observing the facts that were involved in 
Plastibell® separation we found that only the age 
of the patients were related to it. When analyzing 
this group of 119 boys we noted that the separa-
tion occurs in a shorter time in younger boys and 
as the children grow older the time for separation 
increases. If we divide the boys in groups by age 
we can observe that in those younger than 5 ye-
ars of age the device would fall in a shorter time 
(mean of 14 days) than those older than 5 years 
of age (mean of 17 days), which is similar to that 
reported by Samad et al., 2010, who observed a 
period of 16.8 days for the Plastibell® separation 
in children older than 5 years of age and 8.7 days 
for children younger than 3 months of age (15). 
Although the size of the penis and, therefore, a 
small necrosis area could be a reason for a shorter 
period for separation of the device, we found no 
correlation between the size of the Plastibell® and 
time for separation. These observations induce to 
a thought that it’s not the size of the plastic device 

but the age of the child that has the greatest in-
fluence in this process. As younger the child, the 
thinner and softer is his foreskin and this may fa-
cilitate the scarring process and allows an earlier 
separation of the Plastibell®.

 There are some limitations to our study. 
Although we evaluated a large series of boys (119), 
our series is shorter than the majority of series 
reported in the literature. We also did not report 
on the aesthetical aspects of the prepuce after sur-
gery, however cosmetics is something personal 
and we had no complains from the families.

CONCLuSIONS

Plastic device circumcision is a fast proce-
dure with low complication rates that can be made 
safely in older children. The time to the plastic 
device fall off correlates with age and does not 
correlate with the size of the device.
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Purpose: To investigate the anti-urolithiatic effect of cow urine ark (medicinal distilled 
cow urine) on ethylene glycol (EG) induced renal calculi.
Materials and Methods: 36 male Wistar rats were randomly divided into 6 equal groups. 
Group I animals served as vehicle control and received distilled water for 28 days. Group 
II to VI animals received 1% v/v EG in distilled water for 28 days. Group II served as EG 
control. Group III and IV (preventive groups) received cow urine ark orally for 28 days in 
doses of 1 mL/kg and 2 mL/kg, respectively. Group V and VI (treatment groups) received 
1 mL/kg and 2 mL/kg cow urine ark orally, respectively from 15th to 28th days. 24-hour 
urine samples were collected on day 0 and 28. Urine volume and oxalate levels were 
measured. On day 28, blood was collected for biochemical parameters. Animals were 
sacrificed and kidneys were harvested, weighed and histopathologically evaluated for 
calcium oxalate (CaOx) crystals. To calculate the percentage of inhibition of mineraliza-
tion, simultaneous flow static in-vitro model was used.
Results: EG significantly increased urine oxalate, serum creatinine, blood urea level; kidney 
weight and CaOx deposits. Provision of cow urine ark resulted in significantly lower levels 
of urine oxalate, serum creatinine, blood urea and CaOx depositions as compared to Group 
II. (p value < 0.05) It also significantly restored kidney weight. (p value < 0.05) Cow urine 
ark inhibited 40% and 35% crystallization of CaOx and calcium phosphate, respectively.
Conclusion: Cow urine ark is effective in prevention and treatment of EG induced uroli-
thiasis in Wistar rats.

INTRODuCTION

Urolithiasis is extremely painful and the 
third prevalent disorder of urinary system (1,2). 
Life time risk for renal calculi is 7-12% among 
general population (3). Alteration in crystalliza-
tion conditions of urine is responsible for stone 
formation (4). Genetic factor, diet, sedentary lifes-
tyle, climate, and urinary tract infection are com-
mon risk factors (5). The studies have shown that 
consumption of high dietary oxalate is a major 

risk factor for stone formation (6). The most com-
mon metabolic abnormality among the recurrent 
stone formers is hypercalciuria (7). In humans, al-
most 80% calculi are composed of calcium oxa-
late (CaOx) and calcium phosphate whereas uric 
acid, cystine and magnesium ammonium phosphate 
(struvite stone) are forming the rest of the calculi (8). 
Surgical treatment is the definitive management of 
renal calculi at present (9). Recurrent stone forma-
tion is the major problem even after surgical remo-
val of the stone. Recurrence rate is more than 50% 
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over 10 years duration of stone formation without 
medical treatment (10). It is more frequent in male 
as compared to female (70-81% vs. 47-60%) (11). 
Established medical treatment is lacking for pre-
vention and treatment of renal calculi.

Variety of herbal drugs and alternative tre-
atments has been tried for prevention and treat-
ment of renal calculi but none of them got the 
commercial importance. From thousands of years 
in India, use of cow urine for cardiac and renal 
problems, weight loss, jaundice, anemia, diarrhea, 
stomach ache, piles, skin diseases, and vitiligo has 
been mentioned in ancient ayurvedic literature 
such as Charaka Samhita and Shushruta Samhi-
ta (12). Cow urine is known to have diuretic and 
nephroprotective effect (13). However, scientific 
evidences are not available for anti-urolithiatic 
activity of cow urine. The present study was de-
signed to evaluate the anti-urolithiatic activity of 
cow urine ark (medicinal distilled cow urine) in 
ethylene glycol (EG) induced renal calculi.

MATERIALS AND METhODS

Animals
All the experiments were performed after 

approval (IAEC no-21/2011; dated 13/09/2011) of 
Institutional Animal Ethics Committee of Gover-
nment Medical College Bhavnagar; Gujarat, In-
dia and in accordance with the guidelines for the 
Committee for Purpose of Control and Supervision 
of Experiments on Animals (CPCSEA). Healthy 
male Wistar albino rats weighting 250-350 g were 
procured from the central animal house of the ins-
titute. They were housed in standard transparent 
polycarbonate cages and kept in a 12 hour light-
-dark cycle under controlled room temperature 
and humidity (24 ± 2 ºC; 65 ± 10%). Animals were 
fed with standard laboratory diet and tap drinking 
water. The animals were allowed to acclimatize for 
at least three days before the starting experiments. 
The animal handling was performed according to 
the Good Laboratory Practice (GLP) guidelines.

Drugs and Chemicals
Cow urine ark was purchased from Go-Vi-

gyan Anushandhan Kendra, Devalapar, Nagpur, 
Maharashtra, India (US Patent No 6410 059/2002). 

It is prepared by vaporization of cow urine and 
it has been used in human for many years in In-
dia. Ethylene glycol (Fisher Scientific Co., Mum-
bai, India), oxalate kit (Trinity Biotech, Ireland), 
sodium phosphate (Aldrich, India), sodium oxalate 
and calcium acetate (Alfa Aesar, Hyderabad, India) 
were used in the study.

The dose of cow urine ark was extrapola-
ted from the human dose (10 mL/day) (14,15).

Study design and procedure
Thirty six male Wistar albino rats were as-

signed randomly into six equal groups.

Group I (Vehicle control): received distilled water 
for 28 days;
Group II (EG control): received 1% v/v ethylene 
glycol (EG) in distilled water for 28 days;
Group III (preventive group): received 1% v/v EG 
in distilled water for 28 days + cow urine ark 1 
mL/kg orally for 28 days;
Group IV (preventive group): received 1% v/v EG 
in distilled water for 28 days + cow urine ark 2 
mL/kg orally for 28 days;
Group V (treatment group): received 1% v/v EG 
in distilled water for 28 days + cow urine ark 1 
mL/kg orally from 15 to 28 days;
Group VI (treatment group): received 1% v/v EG 
in distilled water for 28 days + cow urine ark 2 
mL/kg orally from 15 to 28 days;

Outcome measures
 Urinary parameters

24 hour urine specimens were collected by 
keeping each rat in separate metabolic cage (B.I.K 
Industries, Mumbai, India) on day 0 and 28. Uri-
ne volume was measured. Acidified urine samples 
were kept in refrigeration and analyzed for urinary 
oxalate level using oxalate kit and spectrophoto-
meter within 7 days of collection of samples (16).

Biochemical parameters
At the end of study period, blood was col-

lected from retro-orbital plexus under ketamine 
(50 mg/kg intra peritoneally) and xylazine (10 mg/
kg intra peritoneally) anaesthesia. Serum creatini-
ne and blood urea levels were measured by modi-
fied Jaffe’s method and urease respectively.
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Histopathological parameters
All rats were sacrificed after blood col-

lection and both kidneys were removed by midli-
ne incisions. Both kidneys were weighed and kept 
in formaldehyde (10% v/v) for at least 24 hours. 5 
mm sections were taken and processed in a series 
of graded acetone and xylene, embedded in paraffin 
wax.  5 µm thin sections were taken and stained with 
haematoxylin-eosin (H&E) and evaluated under op-
tical light microscope. CaOx crystal depositions were 
calculated in 10 microscopic fields (159 x 10-9 m2 
each) and other changes like necrosis and tubular 
dilatations were also noted.

In-vitro method
Determination of mineralization
Inhibition of calcium oxalate and cal-

cium phosphate mineralization by cow urine ark 
was measured by simultaneous flow static model 
(S.S.M.) described by Farook et al. (17). For inhi-
bition of calcium oxalate and calcium phosphate 
mineralization, procedures were carried out in two 
sets; one served as blank set and other as expe-
rimental set. In blank set, 0.1 M sodium oxalate 
(25 mL), and 0.1 M calcium acetate (25 mL) were 
taken in two separate burettes whereas in experi-
mental set cow urine ark (25 mL) was taken in a 
third burette. In both sets of experiments, chemi-
cals were allowed to fall simultaneously, slowly 
and at steady pace into a 250 mL beaker. After 30 
min., the mixture was kept in hot water bath for 
10 min., cooled to room temperature and collected 
into a pre-weighed centrifuge tube. Centrifugation 
of mixture was done at 3000 rpm for 15 min. Su-
pernatant fluid was discarded and precipitate (ppt) 
was obtained. All tubes with ppt were dried in a 
hot air oven at 120 ºC, cooled to room tempera-
ture and weighed. Similar process was repeated 
using 0.1 M sodium phosphate (25 mL) and 0.1 M 
calcium acetate (25 mL) for inhibition of calcium 
phosphate mineralization. The percentage inhibi-
tion of mineralization was calculated by the follo-
wing formula:

Statistical analysis

All parameters were expressed as mean ± 
standard error of mean (S.E.M.) except inhibition 
of calcium oxalate and calcium phosphate mine-
ralization described in percentage. Biochemical pa-
rameters between the groups were compared using 
Kruskal-Wallis test followed by Dunn’s multiple 
comparison test. Urinary parameters, kidney weight 
and CaOx crystal depositions were compared using 
ANOVA followed by Tukey-Kramer multiple com-
parison test. The statistical calculations were done 
using GraphPad InStat, Demo version 3.06. P < 0.05 
was considered as statistical significant.

RESuLTS

Effect of cow urine ark on urinary oxalates and 
volume

All the groups were related at baseline. Uri-
ne volume and oxalate level among all the groups 
were not statistically significant on day 0. Hype-
roxaluria was evident in the EG control group 
on 28th day as compared to the vehicle control 
group. Both prophylactic and treatment groups of 
cow urine ark had shown significant reduction in 
the urinary oxalate concentration on day 28 (p 
value < 0.05; Table-1). There was no significant 
difference in the urinary volume on day 28 betwe-
en normal and experimental groups.

Effect of cow urine ark on renal function and 
kidney weight

 Administration of EG resulted in significant 
abnormalities of serum creatinine and blood urea 
(Table-2). EG control group had shown 7 times hi-
gher value of blood urea and 4 times higher value 
of serum creatinine as compared to vehicle treated 
group. Weight of the kidney also almost doubled in 
the EG treated group. Serum creatinine and blood 
urea were significantly reduced in all the cow urine 
ark treated rats as compared to EG treated rats (p 
value < 0.05; Table-1). These observed values in cow 

Inhibition (%) = (Weight of ppt in blank set - Weight of ppt in experimental set)
                       ________________________________________________________  X 100
                                                       Wieght of ppt in blank set
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Table 1 - Comparison of urinary and biochemical parameters between the groups at study end point.

Parameter Day Group I
(Vehicle control)

Group II
(EG control)

Group III
(CUA 1 mL/kg

28 days)

Group IV
(CUA 2 mL/kg

28 days)

Group V
(CUA 1 mL/kg
15- 28 days)

Group VI
(CUA 2 mL/kg
15 –28 days)

Urine oxalate
(mmol/L) Day 0 0.47 ± 0.17 0.36 ± 0.15 0.49 ± 0.18 0.78 ± 0.32 1.02 ± 0.10 0.76 ± 0.15

Day 28 0.17 ± 0.05 1.84 ± 0.04* 0.48 ± 0.15** 0.37 ± 0.46** 0.51 ± 0.10** 0.64 ± 0.06**

Urine Volume
(mL) Day 0 16.83 ± 4.05 12.58 ± 1.38 9.67 ± 3.12 9.83 ± 0.17 8.17 ± 1.51 7.50 ± 0.89

Day 28 33.00 ± 3.96 24.50 ± 5.16 25.83 ± 4.96 35.33 ± 3.57 23.50 ± 2.16 31.00 ± 2.78

Blood urea
(mg/dL) Day 28 34.83 ± 4.52 259.17 ± 85.80# 43.00 ± 4.91## 36.17 ± 2.88## 34.83 ± 4.65## 31.83 ± 4.00##

Creatinine
(mg/dL) Day 28 0.65± 0.12 2.95 ± 0.63# 0.63 ± 0.06## 0.75 ± 0.02## 0.72 ± 0.04## 0.87 ± 0.05##

(All values are expressed as mean ± SEM. n = 6 for all groups.)
*P value < 0.001 as compared Group I and **P value < 0.001 as compared Group II by one way ANOVA followed by Tukey-Kramer 
multiple comparison tests.
 #P value < 0.05 as compared Group I;
##P value < 0.05 as compared Group II by Kruskal-Wallis test followed by Dunn’s multiple comparisons. EG- Ethylene glycol, CUA-Cow 
urine ark.

Table 2 - Comparison of body weight, kidney weight, CaOx crystals deposition.

Groups Baseline body
weight (gm)

Mean Increment of
body weight (gm)

Kidney weight
(gm)

No. of CaOx crystals in 10 
microscopic field (X 40)

Group I (Vehicle control ) 276.67 ± 7.82 15.00 ± 1.29 1.18 ± 0.05 0.333 ± 0.211

Group II (EG control) 302.50 ± 5.74 9.17 ± 1.54 2.05 ± 0.10# 17.66 ± 1.96###

Group III (CUA 1 mL/kg 28 days) 266.67 ± 16.67 12.50 ± 3.10 1.33 ± 0.07## 1.67 ± 0.33##

Group IV (CUA 2 mL/kg 28 days) 296.67 ± 16.87 13.33 ± 2.47 1.27 ± 0.08## 1.50 ± 0.34##

Group V (CUA 1 mL/kg 15- 28 days) 291.67 ± 11.95 13.33 ± 1.67 1.35 ± 0.09## 2.50 ± 0.43##

Group VI (CUA 2 mL/kg 15 - 28 days) 328.33 ± 8.72 12.50 ± 2.81 1.60 ± 0.06## 2.33 ± 0.33##

(All values are expressed as mean ± SEM. n = 6 for all groups.) 
 #P value < 0.05 as compared group I;
##P value < 0.05 as compared group II;
###P value < 0.001 as compared to group I by one - way ANOVA followed by Tukey- Kramer multiple comparison tests. EG-Ethylene 
glycol, CUA- Cow urine ark.
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urine ark treated animals were comparable to vehi-
cle treated group. Administration of cow urine also 
significantly reduced the kidney weight (Table-2).

Effect of cow urine ark on body weight and 
mean increment of body weight

 There was no significant difference in body 
weight in EG and cow urine ark treated animals on 
baseline. Mean increment of body weight during 28 
days was not significantly affected in EG control 
group as well in all the cow urine ark treated groups 
at the completion of experiment (Table-2).
Effect of cow urine ark on renal oxalate crystals 
at histopathological evaluation

 EG treated rats had significant CaOx crys-
tal deposition in the all major three parts of kidney. 
These intratubular, interstitial crystals were found 
mostly in cortex and medulla associated with sig-
nificant leukocyte infiltration, necrosis, hemorrhage 
and tubular dilatation. (Figure-1) EG control group 
showed the maximum CaOx crystals in renal paren-
chyma and on papillary tips as compared to vehicle 
control group. These crystals were large polygonal 

in shape, heterogeneous in distribution and pattern. 
There was marked reduction in number of crystal de-
position in all the cow urine ark treated rats (p value 
< 0.05; Table-2). In these groups, tubular dilatation, 
leukocyte infiltrations were found less than in EG 
treated group and necrosis was not detected.

Effect of cow urine ark on In vitro mineralization
Cow urine ark showed 40% and 35% inhi-

bition of CaOx and calcium phosphate crystalliza-
tion, respectively.

DISCuSSION

Among many in vivo models developed to 
evaluate anti-urolithiatic effect, EG induced calculi 
are widely used (18,19). Rat has been found a suita-
ble and frequently used animal to induce CaOx de-
position in kidney because of its close resemblance 
of urinary system to human. Selection of male rats 
was based on previous studies showing higher rate 
of crystal depositions in male as compared to fe-
male rats (20,21).

Figure 1 - histopathological images of kidney sections after h&E staining under light microscope (X 40) (A) Vehicle control 
group, (B) EG control group showing calcium oxalate crystals (arrows in figure), (C to F) Cow urine ark treated groups.

A

D

B

E

C

F
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 The basic mechanism behind EG induced 
calculi is hypercalciuria and hyperoxaluria lea-
ding to CaOx crystal formation (22). In addition to 
development of oxalate crystal, it is also associa-
ted with severe oxidative stress to renal tissue (23). 
Oxalate has been reported to induce lipid peroxi-
dation and causes renal tissue damage by reacting 
with polyunsaturated fatty acids in cell membra-
nes and by generation of reactive oxygen species 
like hydroxyl and superoxide ions (24). Due to re-
nal papillary hypertrophy and crystal depositions, 
kidney weight is increased in EG treated rats (25). 
It increases blood urea and creatinine levels signi-
ficantly due to impairment in renal function.

 Up to the best of our knowledge, the pre-
sent study is the first study that evaluate cow uri-
ne ark as an antiurolithiatic agent. In the present 
study, cow urine ark had significantly reduced the 
excretion of oxalate and CaOx crystal depositions 
in kidney in EG treated rats. EG is metabolized 
into glycolaldehyde acid, glycolic acid, glyoxylic 
acid, and oxalic acid. The formed oxalic acid is 
largely excreted in urine as oxalate. It is precipi-
tated by calcium ions to form CaOx crystals (26). 
Reduction in urinary oxalate and CaOx crystal de-
position shows the efficiency of cow urine ark in 
prevention of stone formation. Inhibition of mi-
neralization of calcium oxalate and calcium phos-
phate also support the efficacy of cow urine ark 
in prevention of crystal formation and hence in 
prevention of stone formation (17). Cow urine ark 
reduces the oxalate formation from EG and also 
prevents its precipitation with calcium to form 
CaOx crystals. It may be useful to prevent the 
recurrence as it prevents crystallization in urine. 
We have designed treatment groups as 0.75 % v/v 
EG administration leads to persistent crystalluria 
by day 12 and crystal formation from 50-75% in 
15 days (27,28). We want to simulate the clinical 
scenario of exposure and treatment concurrently. 
In these groups cow urine ark also showed signifi-
cant improvement.

 In the present study, cow urine ark signi-
ficantly restored the kidney weight and impaired 
renal function (Table-2). Cow urine ark has sig-
nificant antioxidant and superoxide scavenging 
properties (29). Antioxidant property of cow urine 
ark may have contributed in restoration of EG in-

duced renal dysfunction. Positive effect on kidney 
weight and renal function suggests its nephro-
protective effect in renal calculi. Cow urine ark is 
known to have diuretic effect (13). In our study, 
we did not find its diuretic effect in EG treated rats 
as the urine volume was not affected. It is known 
that due to compromised renal function caused by 
EG, the mean increment of body weight reduces 
(30). Though we have found reduction in mean in-
crement of body weight in EG control but it could 
not reach statistical significant difference proba-
bly due to small sample size. Some oxalate stones 
may have an origin after bacterial infection. Cow 
urine is known to have anti-microbial effect whi-
ch can also contribute to its antiurolithiatic effect 
(29). However, we did not evaluate this possible 
mechanism in our study.

 The present study has given first insight 
to the effect of Cow urine ark in renal calculi, ho-
wever it has several limitations: smaller sample 
size; inability to evaluate molecular mechanisms; 
urine substrates for composition of stone. Further 
studies can be planned with active ingredients of 
Cow urine ark in different models of renal calculi. 
Clinical studies are required to determine the same 
effects in renal calculi in human beings.

CONCLuSIONS

Cow urine ark showed significant antiu-
rolithiatic effect and restoration of compromised 
renal function in preventive as well as treatment 
groups. It probably exerts its action by reducing 
oxalate excretion and crystallization inhibition. 
Further studies are recommended to know its me-
chanism of action in different preclinical and cli-
nical settings.
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Purpose: To evaluate infrared thermometer (IRT) accuracy compared to standard digital 
thermometer in measuring kidney temperature during arterial clamping with and without 
renal cooling.
Materials and Methods: 20 pigs weighting 20Kg underwent selective right renal arterial 
clamping, 10 with (Group 1 - Cold Ischemia with ice slush) and 10 without renal cooling 
(Group 2 - Warm Ischemia). Arterial clamping was performed without venous clamping. 
Renal temperature was serially measured following clamping of the main renal artery 
with the IRT and a digital contact thermometer (DT): immediate after clamping (T0), after 
2 (T2), 5 (T5) and 10 minutes (T10). Temperature values were expressed in mean, standard 
deviation and range for each thermometer. We used the T student test to compare means 
and considered p < 0.05 to be statistically significant.
Results: In Group 1, mean DT surface temperature decrease was 12.6 ± 4.1ºC (5-19ºC) 
while deep DT temperature decrease was 15.8 ± 1.5ºC (15-18ºC). For the IRT, mean tempe-
rature decrease was 9.1 ± 3.8ºC (3-14ºC). There was no statistically significant difference 
between thermometers. In Group 2, surface temperature decrease for DT was 2.7 ± 1.8ºC 
(0-4ºC) and mean deep temperature decrease was 0.5 ± 1.0ºC (0-3ºC). For IRT, mean tem-
perature decrease was 3.1 ± 1.9ºC (0-6ºC). No statistically significant difference between 
thermometers was found at any time point.
Conclusions: IRT proved to be an accurate non-invasive precise device for renal tempe-
rature monitoring during kidney surgery. External ice slush cooling confirmed to be fast 
and effective at cooling the pig model.

INTRODuCTION

Ideal kidney temperature during arterial 
clamping procedures was determined four decades 
ago by Wickham et al. (1) and confirmed by Ward 
(2) to be around 15ºC. However, intraoperative 
assessment of kidney temperature during cooling 
and/or ischemia procedures are not routinely per-
formed and poorly studied. Even when different 
renal cooling techniques are compared, whether in 

animals or humans, there is no standardization for 
such measurement (3-10).

 Infrared thermometers (IRT) are widely 
used for industrial purposes and have been recen-
tly incorporated in clinical practice worldwide. 
IRT infer temperature by using a portion of the 
thermal radiation emitted by the object of mea-
surement. Its accuracy has been tested in several 
centers for evaluation of febrile patients and some 
authors found reliable results when compared to 
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standard mercury thermometer (11,12). Others 
could not obtain the same results and controver-
sy persists (13,14). Nonetheless, IRT showed great 
accuracy when measuring temperature of fluids to 
be administered intravenously (15) and it has been 
proved reliable when monitoring plastic surgery 
grafts (16). To date, there are no clinical or ex-
perimental researches testing IRT for temperature 
monitoring during renal ischemia and/or cooling 
procedures. The purpose of our research was to 
evaluate IRT accuracy and precision in measuring 
renal temperature compared to standard digital 
contact thermometer.

 
MATERIALS AND METhODS

Swine Experimental Model
 The Ethics Committee for Animal Experi-

mentation of our Institution approved the experi-
mental protocol. Between December/2010 and Fe-
bruary/2011, 20 domestic male pigs weighing 20Kg 
were used in the experiment. All procedures were 
performed under general anesthesia: after preopera-
tive fasting of at least 8 hours, they were submitted 
to sedation with ketamine (12 mg/kg) and xylazine 
(2 mg/kg), inhalatory anesthesia with isoflurane, and 
were intubated for mechanical ventilation. Cardiac 
rate, pulse oximetry and blood pressure were cons-
tantly monitored. Operating room temperature was 
maintained between 20 and 25ºC. All animals un-
derwent right subcostal incision of 10 cm, followed 
by renal capsule release, renal hilum exposure and 
selective identification of renal vessels. Only one re-
nal unit was manipulated per pig. Each kidney was 
subsequently submitted to experimental conditions 
described bellow.

Temperature Measurement
 Pig temperature was obtained using stan-

dard rectal thermometer. Renal arterial clamping 
was performed without venous clamping. Renal 
temperature was serially measured following clam-
ping of the main renal artery: temperature values 
were obtained immediate after clamping (T0), after 
2 (T2), 5 (T5) and 10 minutes (T10). The procedure 
was performed in 10 pigs with renal cooling (Group 
1 - Cold Ischemia) and in 10 animals without re-
nal cooling (Group 2 - Warm Ischemia). A computer 

program was used for animal randomization. Coo-
ling was obtained by placing 4ºC ice slush in 90% 
of total renal surface. The ice-free surface was used 
for temperature measurement. By using the digital 
contact thermometer (DT), we assured similar tempe-
rature was obtained both in ice covered and ice-free 
areas. In both groups, renal temperature was simul-
taneously measured with a DT and IRT (Figure-1). 
DT was used to measure not only surface but also 
deep kidney temperatures during the experiment in 
order to assure homogeneous kidney cooling. As a 
result, two temperature curves for DT and a third 
curve for the IRT were obtained in Groups 1 and 2.

Thermometer Characteristics and Specifications
 IRT: a portable infrared thermometer (Mi-

nipa®, model MT-360) with laser pointer and LCD 
display was used for non-contact temperature mea-
surement. Specifications according to manufacturer 
were: temperature precision of 2ºC within a tempera-
ture variation of -30 to 100ºC, distance-to-spot ratio 
of 10:1, emissivity of 0.1 to 1.0 and response time of 
250 ms. Emissivity was adjusted to 0.98. To include 
a renal surface diameter of at least 5 mm we perfor-
med temperature measurement with the device in a 
5 cm range from the kidney in a 90-degree angle, 
according to manufacturer instructions.

Figure 1 - Schematic Swine Model for simultaneous kidney 
temperature measurement with IRT and DT during renal 
ischemia procedures.
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 DT: we used a waterproof digital contact 
thermometer (Incoterm®, model 9791.16.0.00) 
with a 1ºC measurement precision and tempera-
ture window scale of -50 to 300ºC. The device 
rigid metal tip was inserted in the renal paren-
chyma with maximum depth of 10 mm (surface 
DT temperature). Also, it was inserted deeply in 
renal parenchyma with a depth of 30 mm in a 
45-degree angle to ensure parenchyma tempera-
ture measurement (deep DT temperature). Tempe-
rature was measured until the sound alarm was 
heard according to manufacturer instructions.

Comparative and Statistic Analyses
 Temperature values at each time point 

were expressed in mean, standard deviation and 
range for each thermometer in all groups. Tem-
perature curves of IRT and DT were compared in 
Groups 1 and 2. We used the Kolmogorov-Smir-
nov test to assure data normality. The Student-T 
test was used to compare mean values at each 
time point (T0, T2, T5, T10) between the different 
thermometers. We considered p < 0.05 to be sta-
tistically signifi cant.

RESuLTS

Group 1 – Cold Ischemia (n = 10)
Mean swine temperature was 34.2 ± 1.7ºC 

(31-37ºC). Figure-2A shows temperature curves 
in renal cold ischemia group for the two thermo-
meters. For the DT, mean surface temperature de-
crease was 12.6 ± 4.1ºC (5-19ºC; Table-1). At T5 
and T10, 8 and 9 of 10 animals had surface renal 
temperature ≤ 15ºC, respectively. All had kidney 
temperature below 20ºC already at T5. Mean deep 
temperature decrease was 15.8 ± 1.5ºC (15-18ºC). 
For the IRT, mean temperature decrease was 9.1 
± 3.8ºC (3-14ºC). At T5 and T10, 70% and 80% of 
animals had kidney temperature ≤ 15ºC, respec-
tively. All had renal temperature below 20ºC al-
ready at T5. There was no statistically signifi cant 
difference between thermometers.

Group 2 – Warm Ischemia (n = 10)
 Mean animal temperature was 34.9 ± 

1.3ºC (33-36ºC). Temperature curves in renal 
warm ischemia group for both thermometers are 

exposed on Table-2. Mean surface temperature 
decrease for DT was 2.7 ± 1.8ºC (0-4ºC; Figure-
-2B). Mean deep temperature decrease was 0.5 
± 1.0ºC (0-3ºC). For the IRT, mean temperature 
decrease was 3.1 ± 1.9ºC (0-6ºC). No statistically 
signifi cant difference between thermometers was 
found at any time point.

DISCuSSION

Transitory interruption of kidney blood su-
pply is a necessary step in particular for urologi-
cal procedures such as partial nephrectomy, renal 
transplantation and renovascular surgery. Metho-
ds to decrease cellular metabolism are required to 

Figure 2 - Mean temperature decrease during cold (A) and 
warm (B) renal ischemia measured by digital and infrared 
thermometers.
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prevent ischemic-reperfusion injury, being exter-
nal renal cooling with ice slush the most accep-
ted technique. The first authors to examine this 
matter were Wickham et al. in 1967 (1), followed 
by Ward who used a canine model and determi-
ned 15ºC to be the ideal temperature to avoid re-
nal damage caused by ischemia and reperfusion 
phenomenon (2). Since then, such figures have 
been adopted as goals every time renal cooling is 
required. Although effortless to execute in con-
ventional surgeries, accurate ice slush placement 
during laparoscopic procedures is technically de-
manding and less attractive. For that reason, new 
renal cooling methods have been created (3-10). 
Each method has its pros and cons, none being 
able to completely reproduce the gold-standard 

open technique. That led many surgeons to per-
form laparoscopic partial nephrectomy without 
renal vascular clamping. The temperature of re-
nal tissue during warm ischemia has been poorly 
investigated. A maximum warm ischemia time 
of 30 minutes is supposed to avoid permanent 
renal damage (17,18). However, even in excel-
lence laparoscopic centers a longer ischemia 
time is reported (19), in part explaining why la-
paroscopic partial nephrectomy is underperfor-
med worldwide (20).

To date, we are the first to test IRT ac-
curacy during renal surgery. IRT infer tempera-
ture by using a portion of the thermal radiation 
emitted by the object of measurement. If a laser 
is used to help aim the thermometer at certain 

Table 1 - Comparative analysis of temperature decrease during cold renal ischemia procedure.

 IRT DT - surface DT - deep

Time Point Mean ± SD (range) Mean ± SD (range) Mean ± SD (range) p

T0 21.5 ± 5.9 (8 - 30) 23.3 ± 4.9 (12 - 29) 27.8 ± 3.3 (24 - 32) 0.46

T2 16.8 ± 5.9 (8 - 28) 18.3 ± 5.5 (8 - 25) 20.5 ± 5.4 (16 - 28) 0.56

T5 15.2 ± 3.5 (12 - 23) 14.0 ± 3.0 (8 - 19) 14.8 ± 2.5 (12 - 18) 0.42

T10 12.4 ± 3.3 (7 - 16) 10.7 ± 2.6 (7 - 15) 12.4 ± 3.6 (9 -17) 0.22

Variation 9.1 ± 3.8 (3 - 14) 12.6 ± 4.1 (5 - 19) 15.8 ± 1.5 (15 - 18) 0.06

IRT = Infrared thermometers; DT = Digital contact thermometer; SD = Standard deviation

Table 2 - Comparative analysis of temperature decrease during warm renal ischemia procedure.

 IRT DT - surface DT - deep

Time Point Mean ± SD (range) Mean ± SD (range) Mean ± SD (range) p

T0 33.8 ± 1.0 (32 - 35) 33.9 ± 1.3 (32 - 36) 35.5 ± 1.3 (34 - 37) 0.77

T2 33.3 ± 1.3 (31 - 36) 33.3 ± 1.3 (31 - 36) 35.0 ± 0.8 (34 - 36) 1.0

T5 32.1 ± 1.4 (30 - 34) 32.1 ± 2.0 (29 - 36) 34.0 ± 1.2 (33 - 35) 1.0

T10 30.7 ± 2.0 (28 - 34) 31.2 ± 2.5 (29 - 37) 34.3 ± 1.0 (33 - 35) 0.65

Variation 3.1 ± 1.9 (0 - 6) 2.7 ± 1.8 (0 - 4) 0.5 ± 1.0 (0 - 3) 0.62

IRT = Infrared thermometers; DT = Digital contact thermometer; SD = standard deviation
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distance it is called laser non-contact thermome-
ter. The basic design consists of a lens to focus 
the infrared thermal radiation on to a detector, 
which converts radiant power to an electrical 
signal that can be displayed in units of tempe-
rature after being compensated for ambient tem-
perature. Specifications of portable handheld 
sensors include ratings of temperature accuracy, 
distance-to-spot ratio (D:S) and emissivity. In ge-
neral, measurement uncertainty remains around 
± 2ºC/± 4ºF. D:S ratio is the relationship between 
object distance and diameter of the temperature 
measurement area. Finally, the sensor may have 
an adjustable emissivity setting, which can be set 
to measure the temperature of shiny and non-
-reflective surfaces. The value of emissivity for 
various materials can be looked up in published 
emissivity table. We adjusted emissivity to 0.98 
because it is the closest to renal tissue.

Initial studies testing IRT accuracy and 
practicability were undertaken for febrile pa-
tients evaluation. Results vary among series with 
some disappointing (13,14) and other promising 
reports (11,12). Our experiment showed excellent 
accuracy of the IRT compared to digital contact 
thermometer. We found no difference in tempe-
rature values in each time point studied. Also, 
IRT proved to be reliable not only during small 
temperature variation but also for sizeable va-
riations. IRT was very comfortable to manipulate 
during the experiment and we faced no problems 
following manufacturer instructions. In addition, 
it is a non-contact device and facilitates tempe-
rature measurement without increasing the risk 
of tissue damage or contamination. This is a se-
rious advantage when temperature measurement 
is required. The device may have a potential use 
in lap/robotic procedures and could be used to-
gether with the camera or even built-in. Althou-
gh initially planned, a cost analysis was not done 
because thermometers’ prices are very similar. 
Therefore, being an uncomplicated, innocuous 
and low-cost new technology, its incorporation 
in surgical routine is mainly dependent on its 
availability in an integrated system with lapa-
roscopic cameras.

We could assess real effectiveness of ice 
slush renal cooling. The essential issue in achie-

ving hypothermia is to ensure that the hypo-
thermia is uniform throughout the kidney sur-
face, cortex and the medulla and is constant 
during the procedure. Desired renal temperatures 
bellow   were already achieved after five minutes 
of renal cooling in all animals of our experiment. 
If cutoff value was 15ºC, at T5 and T10 70-80% 
and 80-90% of kidneys were adequately cooled, 
respectively. We confirmed data from other stu-
dies proving ice slush to be an excellent fast and 
efficient method for renal cooling (10,17,18). Gill 
et al. achieved a nadir renal parenchymal tempe-
rature of 5 to 19ºC by using ice slush during la-
paroscopic partial nephrectomy in humans (21). 
Guerra et al. recently compared ice slush with 
retrograde ureteral cold saline perfusion during 
experimental renal cooling (10). In the ice slush 
group, they obtained a mean renal temperature 
decrease rate of 1.37ºC per minute in the medulla 
and 1.44ºC per minute in renal cortex during the 
first 20 minutes. After 5 and 10 minutes, mean 
renal temperature was 17ºC and 12ºC, respec-
tively. Those findings are very similar to ours. 
Small differences may be related to animal size 
and weight. In humans, temperature decrease 
may be a little slower because of renal paren-
chyma thickness.

The clinical application of IRT is still to 
be established. Most surgical procedures concer-
ning renal cooling are performed without routine 
measurement of kidney temperature. This occurs 
mainly because gained experienced proved it to 
be feasible and safe when the expected ischemia 
time is shorter then 20 to 30 minutes. The pro-
posal for IRT use is not to avoid renal ischemia, 
but to prevent renal-ischemia reperfusion lesion 
due to a non-ideal ischemia temperature during 
renal pedicle clamping surgeries. If available wi-
thin the laparoscopic or robotic camera it could 
be used for testing of new cooling techniques 
with the advantage of being a non-contact de-
vice as already discussed. Moreover, with the 
advances in nephron-sparing surgery and trend 
towards very selective clamping (22), the IRT 
could be used to define the area without blood 
flow after the desired branch of renal artery was 
occluded during partial nephrectomy procedu-
res just by establishing temperature differences. 
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Finally, monitoring of renal temperature during 
those procedures may have an even more impor-
tant role when a clinical research with strict me-
thodological standards is being carried on. For 
example, accurate renal cooling should be asses-
sed every time a serum or histological analysis is 
being undertaken in such organs or individuals. 
In addition, and not less important, IRT may be 
appropriate for investigative laboratory studies 
assessing methods or effects of kidney cooling 
during open renal procedures.

CONCLuSIONS

IRT proved to be an accurate device for 
renal temperature monitoring during cold and 
warm ischemia procedures. The noncontact in-
frared thermometer is a non-invasive precise tool 
witch allows effortless temperature measurement 
during kidney surgery. External ice slush cooling 
confirmed to be fast and effective at cooling in 
the pig model.

ABBREVIATIONS

IRT = Infrared thermometer
DT = Digital contact thermometer
D:S = Distance-to-spot ratio
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Purpose: to test the effect of stone entrapment on laser lithotripsy efficiency.
Materials and Methods: Spherical stone phantoms were created using the BegoStone® 
plaster. Lithotripsy of one stone (1.0g) per test jar was performed with Ho:YAG laser 
(365µm fiber; 1 minute/trial). Four laser settings were tested: I-0.8J,8Hz; II-0.2J,50Hz; 
III-0.5J,50Hz; IV-1.5J,40Hz. Uro-Net (US Endoscopy) deployment was used in 3/9 trials. 
Post-treatment, stone fragments were strained though a 1mm sieve; after a 7-day drying 
period fragments and unfragmented stone were weighed. Uro-Net nylon mesh and wire 
frame resistance were tested (laser fired for 30s). All nets used were evaluated for func-
tionality and strength (compared to 10 new nets). Student’s T test was used to compare 
the studied parameters; significance was set at p < 0.05.
Results: Laser settings I and II caused less damage to the net overall; the mesh and wire 
frame had worst injuries with setting IV; setting III had an intermediate outcome; 42% 
of nets were rendered unusable and excluded from strength analysis. There was no di-
fference in mean strength between used functional nets and non-used devices (8.05 vs. 
7.45 lbs, respectively; p = 0.14). Setting IV was the most efficient for lithotripsy (1.9 ± 
0.6 mg/s; p < 0.001) with or without net stabilization; setting III was superior to I and II 
only if a net was not used.
Conclusions: Laser lithotripsy is not optimized by stone entrapment with a net retrieval 
device which may be damaged by high energy laser settings.

INTRODuCTION

With advances in endoscopic technology, 
the treatment of urinary calculi has dramatically 
shifted from the traditional open surgical proce-
dures to minimally invasive approaches that often 
require intracorporeal lithotripsy. Urinary stone 
fragmentation may be achieved by ballistic, ul-
trasonic, electrohydraulic or laser devices (1). The 
best surgical technique and energy source to be 
applied differs according to stone and patient 
characteristics. The ability to fragment any stone 

composition allied to a secure profile for the uri-
nary tract and development of small fibers suitable 
for flexible endoscopy led the Holmium:Yttrium-
-Aluminum-Garnet Laser (Ho:YAG) to become 
the preferred energy source for stone breakdown 
during ureteroscopy (URS) (2-5). In contrast, in-
tracorporeal lithotripsy during percutaneous ne-
phrolithotomy (PCNL) and cystolithopaxy (CYS) 
is usually performed by ultrasonic or pneumatic 
devices as fragmentation and extraction can be 
performed with greater efficiency (6-8). Percuta-
neous applications of laser lithotripsy are usually 
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reserved to treat branched or difficult to access 
stones with the flexible nephroscope.

 We hypothesized that stabilization of cal-
culi in the larger confines of the bladder or kidney 
could facilitate the efficiency of percutaneous in-
tracorporeal laser lithotripsy, expanding the role 
of the holmium laser for this application.  The pur-
pose of our study was to test the efficiency of laser 
lithotripsy with and without stabilization of the 
stone with an entrapment device.

MATERIALS AND METhODS

Stone Model
 Stone phantoms were created using the 

BegoStone® (BEGO USA, Smithfield, RI) plaster, 
which has acoustic and mechanical properties si-
milar to hard kidney stones composed of calcium 
oxalate monohydrate (CaOMH) and brushite (fi-
nal hardness = 302 N/mm2). BegoStone® was used 
to create spherical stone phantoms using a plas-
tic spherical mold. A mixture of BegoStone® with 
water was prepared at room temperature (20ºC), 
using a 10:2 powder/water mixing ratio (10 g of 
BegoStone® powder mixed with 2 mL of water). 
Stones with visible fractures were excluded. The 
stones were measured for consistency in weight 
and diameter: mean baseline stone weight was 
1.07 ± 0.01 g; mean baseline stone diameter was 
1.0 ± 0.1 cm. Nine stone phantoms per laser set-
ting were prepared.

Net Characteristics, Laser Settings, and Experi-
mental Setup

The experiment was conducted using poly-
propylene style line jars (4oz-58 mm Olcott Plas-
tics Inc.; 2.55 inches high, 2.11 inches diameter, 
4 oz volumetric capacity) in which one stone was 
used per trial. The jar was covered with a transpa-
rent polythene coat to provide a fulcrum point for 
a 30 F Amplatz sheath which was inserted perpen-
dicular through the cover (Figure-1). A rigid ne-
phroscope (26 F Karl Storz) was utilized to access 
the stone through the Amplatz sheath. A 365µm 
laser fiber (LEONI Fiber Optics Inc.) attached to 
a holmium laser generator (Power Suite 100 W; 
LUMENIS) was introduced through the nephrosco-
pe working channel while stabilized inside a 5 Fr 

open-ended ureteral catheter and placed in direct 
contact with the calculus under direct endosco-
pic vision. The laser fiber was inspected after each 
trial and replaced with a new fiber if any burnba-
ck of the tip was noted.

Before lithotripsy each dry stone phantom 
mass was measured to assure a total stone bur-
den of approximately 1.07 g per recipient. Laser 
lithotripsy was performed with continuous normal 
saline irrigation through the irrigation port of the 
rigid nephroscope with gravity pressure of 20 cm 
H20. The trial laser time period was set at one mi-
nute per stone. Four laser settings with increasing 
energy were tested: I - 0.8 J and 8 Hz (6.4 W); 
II - 0.2 J and 50 Hz (10 W); III - 0.5 J and 50 Hz 
(25 W); IV - 1.5 J and 40 Hz (60 W). A total of 
nine stone trials per laser setting were performed: 
3 with and 6 without net deployment. During the 
trials, if the calculus migrated off the tip of the 
laser fiber, firing was suspended, the nephroscope 
was maneuvered until contact between the stone 
and the laser tip was restored, and firing resumed.

A 5.4 F Uro-Net retriever (US Endoscopy 
Model 00913604, Mentor OH) was used through the 
working channel of the nephroscope for stone en-
trapment. The device consists of a 3.0 cm wide, 1.25 
cm long, and 1-mm open spacing nylon mesh pou-
ch with a single loop nitinol wire frame (Figure-1).

The susceptibility of the Uro-Net to be da-
mage by the holmium laser was tested in a saline 
environment. First, the laser was fired continuou-
sly for 30 seconds while in direct contact with the 
nylon net. Second, the laser was fired directly onto 
the wire frame until the nitinol wire broke. All trials 
using the net were performed with new devices.

Post-laser treatment, the stone fragments 
from each test jar were strained though a 1 mm 
sieve. The fragments that filtered through were 
discarded and the residual fragments were set asi-
de for a 7-day drying period. At the end of this 
period, the fragments and the unfragmented stone 
were weighed, the difference in weight from ba-
seline were calculated. Size cutoff of 1 mm was 
established because fragments smaller than 1 mm 
have little clinical significance. The mean weight loss 
of the stone fragments and the weight loss per unit 
of time were calculated to evaluate fragmentation 
efficiency of each particular laser setting.
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Figure 1 - Schematic view of ho:YAG laser lithotripsy with 
the uro-Net stone entrapment device during percutaneous 
nephrolithotomy and cystolithopaxy.

Figure 2 - Net strength testing with a force gauge handle (A) by holding a 6 mm artificial metallic bead (B) and applying a 
force to the handle until the net failed or handle reached its maximum excursion.

Laser Fiber (365µm)

Storz 2GFr Nephroscope

30Fr Sheath

uroNet

Bego Stone

Nets used during lithotripsy process were 
evaluated for damage. They were inspected for in-
tegrity of the wire frame and net mesh. Defects in 
the mesh were characterized as small (< 2.5 mm), 
medium (2.5 - 5.0 mm) or large (> 5 mm). The 
functionality and strength of the devices were tes-
ted by placing a 6 mm artificial metallic bead in 
the net and applying a force to the handle (Wagner 
FDIX 10x.05 lbf Force Gage, USE-236, Calibration 
Due 9/11/2013) until the net failed or handle rea-
ched its maximum excursion (Figure-2). A fixture 
(811003) was used with the force gauge to pull the 
handle and measure the peak force in pounds (lbs). 

Ten new nets (US Endoscopy Model 00913604, 
Mentor OH, stock lot number 64188) that had not 
undergone any lithotripsy process were also tested 
in the same method for comparison. Devices with 
broken loops or larger holes could not be included 
in net strength analysis.

Statistical analysis

Statistical analysis was performed using 
SPSS® version 20 (SPSS, Inc., Chicago, IL, USA). Re-
sults were expressed as mean ± standard deviation. 
Paired Student’s t test was used to compare pre and 
post-treatment stone weight. Independent Sample T 
Test was used to compare differences in mean wei-
ght changes between net and no net trials within 
each laser setting and to compare net strength be-
tween used and new nets. Two-tailed values of p < 
0.05 were considered statistically significant.

RESuLTS

Impact of laser on Net-Mesh and Wire-frame
Evaluation of new nets that underwent direct 

firing of the laser on the wire and mesh demonstrated 
that the two laser settings with lower energy (I and 
II) did not alter mesh integrity and the mean time 
for wire collapse was 7 seconds for setting I and 5 
seconds for setting II. The higher energy setting (IV) 
caused visible damage to the mesh in 50% of the 
trials and required only 3 seconds for wire breakdo-
wn. The third setting had an intermediate outcome; 

A B
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it damaged the mesh in 50% of the trials but took 
5 seconds to break the wire. Net strength was not 
tested in any of these devices due to wire frame 
breakage.

Evaluations of nets that underwent laser 
lithotripsy of calculi demonstrated that settings 
I and II resulted in only small (33% of nets) or 
medium (67% of nets) tears in the net. Neither 
setting impacted the integrity of the wire frame 
and all nets remained functional despite these 
small mesh tears. With setting III, a large opening 
was seen in 67% of meshs but no wire damage 
occurred. Setting IV, on the contrary, imposed lar-
ge breaches in all nets tested and broke the wire 
frame in 33% of trials. In all, 42% of nets un-
dergoing lithotripsy were rendered unusable and 
excluded from the strength analysis because of a 
broken wire frame or large mesh defect.

 In the remaining devices, net strength tes-
ting demonstrated that the overall net strength 
was 8.05 ± 0.29 (7.67 - 8.59) lbs. The same test 
was performed on ten new devices where all of 
the nets also stretched until the handle reached its 
maximum excursion with a mean force of 7.45 ± 
1.16 (4.68 - 8.54) lbs. We found no difference in 
mean strength between used nets that maintained 
their functionality and non-used nets (p = 0.14).

Stone Weight Analysis and Fragmentation Efficacy
Mean time to capture the stone with the 

net varied from 1 to 5 seconds. Stone fragments 
that broke off from the test stone were analyzed. 
Stone fragments with settings I and II were small, 
with no significant > 1 mm stone fragments in 
any of the trials. Settings III and IV resulted in 
larger stone fragments (> 1 mm) in 44% of trials 
for each setting (5 fragments in setting III and 
13 in IV).

Mean overall post-laser stone weight was 
significantly lower than baseline for all laser set-
tings (p < 0.001). At power setting I, mean post-
-laser stone weight was significantly lower than 
baseline only on trials without the net (p = 0.003 
vs. p = 0.14, respectively). When comparing net 
stabilization to no net trials, there was no sta-
tistically significant difference in absolute (p = 
0.17) and relative weight loss (p = 0.15) (Table-1; 
Figure-3).

At power settings II and III, mean post-
-laser stone weight was also significantly lower 
than baseline only on trials without the net (p 
= 0.01 vs. p = 0.17; and p < 0.001 vs. p = 0.06, 
respectively). At both settings, mean absolute and 
relative weight loss were similar on trials with 
and without the net (p > 0.05).

Table 1 – Comparison of absolute and relative weight change between net and no net trials within each laser setting.

Laser Setting I II III IV

(Energy / Frequency) (0.8 J / 8 Hz) (0.2 J / 50 Hz) (0.5 J / 50 Hz) (1.5 J / 40 Hz)

Absolute Weight Change (g)

Net Trials (n = 3) 0.0073 ± 0.005 0.0073 ± 0.006 0.0477 ± 0.022 0.1077 ± 0.033

No Net Trials (n = 6) 0.0135 ± 0.031 0.0205 ± 0.018 0.0582 ± 0.015 0.1210 ± 0.037

Significance (p)* 0.17 0.25 0.51 0.61

Relative Weight Change (%)

Net Trials (n = 3) 0.67 ± 0.50 0.68 ± 0.56 4.84 ± 2.20 10.41 ± 3.13

No Net Trials (n = 6) 1.28 ± 0.28 1.95 ± 1.75 5.80 ± 1.54 11.56 ± 3.64

Significance (p)* 0.15 0.24 0.25 0.64

* Independent Sample T Test
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At power setting IV, significant differences 
in stone weight from baseline were seen both with 
the net (p = 0.03) and without the net (p < 0.001). 
Mean absolute and relative weight loss were similar 
in trials with and without the net (p = 0.61 and p 
= 0.64).

Stone Entrapment Influence on Fragmentation 
Efficiency

Overall, laser setting I resulted in a mean 
weight decrease of 0.2 ± 0.1 mg per second of li-
thotripsy (0.1 mg/sec with net; 0.2 mg/sec without 
the net) (Figure-4). Compared to setting I, laser set-
ting II had a similar lithotripsy efficiency (p > 0.05) 
with a mean weight decrease of 0.2 ± 0.3 mg/sec 
(0.1 mg/sec with net; 0.3 mg/sec without the net). 
Setting III had a better overall lithotripsy efficiency 
than settings I and II (0.9 ± 0.3 mg/sec; p < 0.01). 
Although this superiority was seen on trials without 
the net (1 mg/sec; p < 0.01) it was not reproduced 
on net trials (0.8 mg/sec; p > 0.05). Laser setting IV 
resulted in a mean overall weight decrease of 1.9 ± 
0.6 mg/sec and outperformed all other settings in 
terms of fragmentation efficiency (p < 0.01); setting 
IV had the best performance with (1.8 mg/sec) or 
without (2.0 mg/sec) net stabilization (p < 0.001).

DISCuSSION

The Ho:YAG laser lithotripsy mechanism is 
photothermal (9). It is an important tool in the 
urologist armamentarium to treat stones in any 
location and is considered the gold-standard 
energy modality during ureterolithotripsy (10-12). 
Ho:YAG laser has potential applicability in CYS 
and PCNL for the management of complex blad-
der and kidney calculi. One challenge during in-
tracorporeal lithotripsy in the kidney or bladder 
is stabilization of the calculus. The objective of 
our study was to evaluate the impact of stone en-
trapment on fragmentation efficiency in a model 
representative of the bladder and kidney.

We found a significant decrease in mean 
stone weight due to laser lithotripsy with all laser 
settings irrespective of calculi entrapment, which 
supports the observation that the Ho:YAG laser is 
effective even when treating hard stones. We also 
observed larger fragments for settings with higher 
power, i.e., settings III (25W) and IV (60W). Frag-
ments > 1 mm were obtained during 44% of trials 
for these high-energy settings compared to none 
with the low-energy settings I (6.4W) and II (10W). 
The fragment size has relevance in terms of the 

Figure 3 - Relative weight difference for each laser setting considering overall performance and separate trials with and 
without the stone entrapment device.
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extra time and cost that may be incurred to basket 
and remove these larger fragments. When extra-
polating the in vitro positive correlation between 
laser energy and stone fragmentation effi ciency to 
the in vivo setting, factors as stone retropulsion, 
migration and safety to surrounding tissues must be 
taken into consideration. Fragmentation of urinary 
calculi is usually performed without entrapment by 
any specifi c retrieval mechanism. Stone breakdown 
during PCNL is typically performed with ultrasonic 
or pneumatic lithotripters while laser lithotripsy is 
typically reserved for stone fragments that cannot 
be reached with the rigid nephroscope. With any 
energy modality, fragment migration is not uncom-
mon, however few entrapment devices have been 
developed to address that matter. One solution 
would be to fashion a tool capable of holding the 
stone for fragmentation. For that, the device should 
be sizeable and also resistant to the energy source 
being applied to the stone.

By using the net to hold the stone, we ex-
pected to achieve increased fragmentation effi -
ciency due to annulment of stone retropulsion 
and migration effects. Instead, stone entrapment 
resulted in a decrease in fragmentation effi ciency. 
It is possible that the lack of improvement in frag-
mentation effi ciency with stone entrapment is due 
to the inability to effectively maneuver the laser 
fi ber through the working channel shared with the 
entrapment device. This limitation would be simi-

lar to that noted with laser baskets which allow 
the laser to fi re only through the center of the 
stone. Development of better methods to optimi-
ze coupling between laser fi ber and the entrapped 
stone deserves further consideration. A device that 
would allow capture of the stone independent of 
the working channel, leaving the operator with 
free movement of the laser fi ber might result in 
different fi ndings. Salimi et al. described a novel 
basket retrieval device with an inner channel for 
laser fi ber deployment such that the stone could 
be pulverized and the fragments captured (13). 
The mesh of the basket is covered with a laser 
resistant material of polytetrafl uoroethylene that 
can withstand the Ho:YAG laser energy, making it 
a durable stone retrieval option. Although promi-
sing, maneuverability of the laser fi ber within the 
basket might also be restricted.

Stone burden is an important predictor 
of surgical time during CYS and for larger calculi 
the Ho:YAG laser outperform other devices (14,15). 
Both transurethral and percutaneous approaches 
have been proved effi cient for bladder stone mana-
gement (16-18). Miller et al. tested stone extraction 
by percutaneous CYS using the EndoBag Entra-
pment sac (US Surgical, Norwalk, CT) in a pros-
pective study comprising patients with augmented 
bladders (17). The Endobag was deployed through 
the canula of a 10 mm laparoscopic trocar and 
the stones maneuvered into the sac. The entrap-

Figure 4 - Infl uence of laser settings and entrapment device on fragmentation effi ciency characterized by absolute weight 
reduction per second of lithotripsy.
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ment sac perforated in 1 of 4 cases due to dispro-
portional sac and stone dimensions, which led the 
authors not to recommend its use when adjuvant 
lithotripsy is required. Lam et al. tested the same 
device and used ultrasonic lithotripsy in 8 patients 
with large calculi (mean size of 41 mm) (18). All 
patients were rendered stone free after a single 
procedure and the device was considered safe.

 We found the intermediate laser setting 
(0.5 J, 50 Hz) provided a good balance between 
achieving fragmentation efficiency and minimi-
zing damage to the Uro-Net. However, overall 
fragmentation efficiency did not improve with 
net stabilization for this on any laser setting. The 
Uro-Net may play an important role during mini-
-PCNLs with laser lithotripsy where nephroscopes 
with smaller working channels do not accommo-
date certain ultrasonic probes. Also, the Uro-Net 
may still hold promise for stabilization for ultra-
sonic or pneumatic lithotripsy.

CONCLuSIONS

Fragmentation efficiency increases with 
higher laser energy settings.   Laser lithotripsy is 
not optimized by stone entrapment with a net re-
trieval device and high laser energy settings can 
damage the net mesh and wire frame.

ABBREVIATIONS

CaOMH = Calcium Oxalate Monohydrate
CYS = Cystolithopaxy
Ho:YAG = Holmium:Yttrium-Aluminum-Garnet 
Laser
LBS = Pounds
PCNL = Percutaneous Nephrolithotomy
URS = Ureteroscopy
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Purpose: To report the surgical technique, procedural outcomes, and feasibility of simulta-
neous bilateral Video Endoscopic Inguinal Lymphadenectomy (VEIL) in the management of 
patients with indication for inguinal lymphadenectomy.
Surgical Technique: VEIL was applied in all patients using the oncological landmarks (the 
adductor longus muscle medially, the sartorius muscle laterally and the inguinal ligament 
superiorly). A 1.5 cm incision was made 2 cm distally to the lower vertex of the femoral 
triangle. A second incision was made 2 cm proximally and 6 cm medially. Two 10 mm 
Hasson trocars were inserted in these incisions and the working space was insufflated with 
CO2 at 5-15 mmHg. The final trocar was placed 2 cm proximally and 6 cm laterally from 
the first port.
Results: A total of 5 VEIL procedures in 3 patients were performed. Two patients underwent 
simultaneous bilateral VEIL while another underwent simultaneous bilateral surgery with 
VEIL on the right and open lymphadenectomy on the left side due to an enlarged node. All 
laparoscopic procedures were successfully performed without conversion and maintained 
the oncological templates. One lymphocele occurred in the patient who underwent the open 
procedure. None of the patients presented with skin necrosis after the procedure. Mean num-
ber of nodes retrieved was 6 from each side and 2 patients presented with positive inguinal 
nodes. After one year of follow-up no recurrences were observed.
Conclusion: Simultaneous lymphadenectomy procedures are feasible. Improvement in ope-
rative and anesthesia time could decrease the morbidity associated with inguinal lymphade-
nectomy while maintaining the oncological principles.

INTRODuCTION

In patients with penile cancer, lymph node 
metastasis is the most important factor affecting 

survival. However, open radical inguinal lym-
phadenectomy is associated with high morbidity. 
To reduce morbidity, video endoscopic inguinal 
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lymphadenectomy (VEIL) was established as a 
new approach. However, reducing the field of 
dissection in the endoscopic method increased 
the potential for false-negative histopathologi-
cal results and thus, possibly compromised the 
oncological effectiveness of the procedure. Al-
though clinical experience is still limited in en-
doscopic inguinal dissection, there appears to be 
less morbidity and the early oncologic results are 
encouraging (1). However, these results are still 
investigational and require longer follow-up. 
Currently there are no reports of a simultaneous 
inguinal lymphadenectomy procedure. This pro-
cedure may reduce operative and anesthesia time 
and further decrease the morbidity of surgery. 
Our objective is to report the surgical technique, 
procedural outcomes, and feasibility of simul-
taneous bilateral lymph node resssection in the 
management of patients with indication for in-
guinal lymphadenectomy.

Statistical analysis

Three patients initially underwent partial 
penectomy for penile cancer. Due to the high risk 
of developing inguinal metastasis, lymphade-
nectomy was further indicated. Two patients un-
derwent simultaneous bilateral VEIL while ano-

ther underwent simultaneous bilateral surgery 
with VEIL on the right and open lypmhadenec-
tomy on the left side due to palpable 3 cm node.

Patient positioning and trocar placement
 The patient was placed in supine frog leg 

position. Two surgeons simultaneously perfor-
med the procedure from the lateral sides with 
their respective laparoscopic monitors on the 
opposite side of the table (Figure-1). A 1.5 cm 
incision was made 2 cm distally to the lower 
vertex of the femoral triangle. Scissors were 
employed to develop a plane of dissection deep 
to Scarpa’s fascia. A second incision was made 
2 cm proximally and 6 cm medially. Two 10 mm 
Hasson trocars were inserted in these incisions 
and the working space was insufflated with CO2 
at 5-15 mmHg. The final trocar was placed 2 cm 
proximally and 6 cm laterally from the first port 
(Figure-2).

Dissection
Video endoscopic inguinal lymphadenec-

tomy with the same template of open surgery was 
performed bilaterally simultaneously. The main 
landmarks - the adductor longus muscle medially, 
the sartorius muscle laterally and the inguinal li-
gament superiorly -were well visualized  (2). The 

Figure 1 - Simultaneous bilateral VEIL.
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retrograde dissection with minimal use of the 
ultrasonic scalpel was initiated distally near the 
vertex of the femoral triangle towards the fossa 
ovalis. The safena vein was identified, clipped, 
and divided towards the femoral artery laterally. 
After the procedure, the skeletonized femoral 
vessels and the empty femoral channel could be 
identified, confirming the lymphatic tissue in this 
region was completely resected.

Specimen retrieval and closure of ports
 The surgical specimen was removed 

through the first port incision. A suction drain was 
placed to prevent lymphocele development. Patients 
were discharged and drains were removed when ou-
tput was < 50 mL. 

COMMENTS

Cancer of the penis is a rare malignant di-
sease and treatment causes devastating effects on 
patients’ physical and psychological health. The 
low incidence of this disease in developed countries 
in contrast with the high incidence in developing 
countries clearly indicates the disease’s association 
with local economic conditions (3). Brazil has one of 
the highest incidences of penile cancer in the World. 
An epidemiological study published by Favorito et 
al. demonstrated that in some regions of Brazil, this 
mutilating disease is endemic and directly linked 

with socio-economic status (4). Despite these factors 
appropriate management and treatment outcomes 
in men with squamous cell carcinoma of the penis 
depends critically on the correct diagnosis, grading, 
and staging of the malignancy.

 The presence and extent of regional lym-
ph nodes are the most important determinants 
of survival in patients with penile squamous cell 
carcinoma (5). At initial presentation, clinically 
palpable inguinal lymph nodes are present in 
28%-64% of patients with penile squamous cell 
carcinoma. In 47%-85% of these patients, lym-
phadenopathy is caused by metastatic invasion 
while inflammatory reactions account for the re-
mainder (3). In this setting the management of 
inguinal lymph nodes is important. A prospec-
tive study published by Pompeo et al. showed 
that spread to the right side, left, and bilaterally 
occurred in 24%, 30%, and 46% of patients, res-
pectively. Therefore, it was proposed that bilateral 
inguinal lymphadenectomy (ILND) should be the 
standard in the management for patients who re-
quire lymphadenectomy (6).

 Although the survival benefits of lym-
phadenectomy in patients with penile cancer and 
impalpable lymph nodes have been well demons-
trated, elevated morbidity remains an issue for 
the traditional surgical approach. The risks and 
complications associated with an open inguinal 
lymph node dissection include necrotic skin flaps 

Figure 2 - Final aspect of the trocar incisions and drainage.
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and elevated risk of lymphoceles which has dri-
ven several investigators to develop techniques 
for performing a minimally invasive endoscopic 
inguinal lymph node dissection.  The feasibility of 
endoscopic subcutaneous inguinal lymphadenec-
tomy nowadays is well established and is an op-
tion in experienced laparoscopic hands (7). Since 
the introduction of VEIL by Tobias-Machado in 
2006, there has been a surge of interest in this 
technique (8). Although VEIL surgery is techni-
cally demanding primarily because of the small 
working space, more than 20 centers, including 
the use of robotic platform, have reported their 
initial experience with similar technical suc-
cess and improved morbidity rates (1). Sotelo et 
al. showed that VEIL carries a lower risk of skin 
complications compared with an open approach 
(9). A recent paper comparing open and laparos-
copic lymphadenectomy suggested that VEIL may 
decrease postoperative morbidity without com-
promising oncological control (3). By performing 
a simultaneous bilateral procedure, it is thought 
that the morbidity would be further decreased 
while maintaining the oncological efficacy of 
conventional VEIL.

 In our study, although there are a small 
number of patients, we describe the first expe-
rience in simultaneous bilateral VEIL. Despite 
the necessity of two laparoscopic sets, this new 
approach may decrease the operation room and 
anesthesiology time without compromising on-

Table1 - Patient’s characteristics and outcomes.

VEIL
Procedures

Age N
clinical/stage

Risk 
Stratification

ORT Complications Positive Nodes Hosp.
Stay (d)

Drain 
(d)

2 73 N1 high 130 
min.

none 0/3 right
1/3 left

2 6

2 64 N0 high 120 
min.

none 0/6 right
0/7 left

1 5

1
*Open Left

55 N2 high 150 
min.

Lymphocele on 
the left

0/8 right
2/8 left

2 10

ORT = Operation time

cological outcomes. Although this procedure was 
performed by two different surgeons, there was 
no clashing between the surgical groups demons-
trating the feasibility and some advantages of 
this method. All VEIL procedures were comple-
ted without conversions (Table-1). Operative time 
ranged from 120-150 min. Patients were dischar-
ged at 1-2 days and the drain was removed after 
5-10 days during the follow-up clinic visit. Mean 
number of nodes retrieved was 6 for each side 
and 2 patients presented with positive inguinal 
nodes. In a mean follow-up period of 12 months 
no systemic or local recurrence has been docu-
mented. No complications related to VEIL were 
reported. There was only 1 lymphocele from the 
bilateral lymphadenectomies that occurred in the 
open approach with the palpable node. This pa-
tient had prolonged drainage and the drain was 
withdrawn after 1 week. The patient later retur-
ned to the hospital 2 weeks postoperative with an 
inguinal fluid collection treated successfully by 
simple drainage.

 To our knowledge, simultaneous bilate-
ral inguinal lymph node dissection has only been 
performed in one other institution (10). A mini-
mally invasive approach circumventing the need 
for thick skin flaps coupled with the simultaneous 
procedure’s improvement in operative and anes-
thesia time could decrease the morbidity associa-
ted with inguinal lymphadenectomy while main-
taining oncological principles.
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EDITORIAL COMMENT

 Penile cancer should be a great point of 
interest in public health systems in developed and 
developing countries. The surgery with the objective 
to cure this illness always causes some degree of 
mutilation and morbidity. Conventional open bila-
teral lymphadenectomy is the gold standard access 
for suspected or macroscopically positive nodes (1). 
With the intention to minimize morbidity, days in 
hospital and, at last, costs, the use of video endos-
copic inguinal lymphadenectomy (VEIL) is feasible 
and should be encouraged. In this interesting paper 
the authors bring us some skills and a complete re-
producible technique for the VEIL access. As men-
tioned in the text, it is not the first time that the si-
multaneous bilateral access is performed (2). Maybe 
in the future the bilateral VEIL is going to be the 
standard access in high skilled centers. The authors 

have a great experience in this technique, certainly 
soon we will have more papers with a greater num-
ber of cases and follow-up.
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Lithiasis after urinary diversion is an uncommon condition that poses therapeutic chal-
lenges. The authors report the case of a patient submitted to cystectomy and ureterosig-
moidostomy 35 years ago due to bladder endometriosis. The patient presented with a 
ureteral stone and was treated by retrograde endoscopic extraction.

INTRODuCTION

Ureterosigmoidostomy has been used as 
a form of urinary diversion for either benign or 
malignant conditions. Urinary lithiasis has been 
reported as ureterosigmoidostomy complication 
in 3-10% of the cases in recent series (1,2). Bac-
terial colonization and diversion-associated me-
tabolic derangements are main risk factors (3) in 
this situation.

 Treatment of urinary stones depends on 
clinical, anatomic and stone factors and there are 
many therapeutic options that might be conside-
red when evaluating uncommon cases. Neverthe-
less, the choice for the best approach depends on 

the availability of equipment and expertise of the 
surgeon.

CASE REPORT

We report the case of a 62 years old woman 
submitted to cystectomy and ureterosigmodos-
tomy 35 years ago due to bladder endometriosis. 
Potassium citrate was used to prevent hyperchlo-
remic metabolic acidosis. The follow-up was un-
remarkable until the patient’s current presentation 
with acute right flank pain. A CT scan showed left 
kidney agenesis and right kidney hydronephrosis. 
A 2 cm stone with 580HU was located in the pro-
ximal right ureter (Figure-1).

Endoscopic management of ureteral calculus in a patient 
with ureterosigmoidostomy diversion
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 An abdominal radiograph could not show 
the stone confirming it as radiolucent. Serum creati-
nine was 1.6 mg/ dL. A percutaneous nephrostomy-
-ultrasound guided was emergently performed to 
relieve obstruction. While waiting for the definitive 
treatment the patient lost the nephrostomy and un-
derwent a new percutaneous nephrostomy.

The initial treatment plan was to perform an 
anterograde holmium LASER flexible ureterolito-
tripsy. Under fluoroscopic guidance a middle calyx 
was punctured which allowed adequate access to the 
ureteropelvic junction (UPJ). Dilation was carried out 
with axial ureteral dilators over a 0.035” guidewire 
and a 9.5Fr access sheath was introduced until close 
to the UPJ entry. When the flexible ureteroscope was 
introduced distal migration of the stone was noticed. 
Because of ureteral tortuosity we were unable to per-
form LASER lithotripsy and retrieve the stone (Figu-
re-2). In this procedure a retrograde access was tried, 
however, we were unable to catheterize the ostium.

A retrograde approach with a side view 
endoscope was then carried. During sigmoidosco-
py, right ureteral ostium was located at a distance 
of approximately 15 cm from the anal verge. The 
ureteral ostium was catheterized with a cholangio-
pancreatography catheter (Figure-3). A retrograde 
pyelogram confirmed the 2 cm stone in the distal 
ureter. A 0.035’’ hydrophilic guide wire was inser-
ted and dilation of the uretero-sigmoid junction 
was carried with a balloon catheter (Figure-4). Af-
ter dilation it was possible to see the calculus pro-
truding through the ostium and a biliary balloon 
catheter was used to pull it down (Figure-5). The 

Figure 1 - Pre-operative CT scan.

A B C

Figure 2 - ureteroscope deflection in distal ureter.

Figure 3 - Retrograde endoscopic catheterization of ureteral 
ostium.
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calculus had a soft appearance, however, we were 
unable to recover it for further composition analy-
sis. A CT scan confirmed that the patient was sto-
ne free postoperatively and the nephrostomy was 
removed. Renal function returned to baseline after 
treatment and the patient was well until the last 
follow-up 1 year after the procedure.

DISCuSSION

Treatment options for ureteral stones in 
patients with urinary diversion range from mini-
mally invasive procedures such as extracorporeal 
shock-wave lithotripsy (ESWL) to conventional 
open surgery.

 Open surgery may be a definitive option, 
however, morbidity associated with a reoperation 
and the risks of complications must be considered. 
ESWL may be a good option for proximal ureteral 
stones but for radiolucent or distal stones the re-
sults may not be optimal (4,5).

 Chemolytic dissolution of stones or residu-
al stone fragments is a useful adjunct to conventio-
nal treatment. Although uric acid stones have good 
response to chemolytic therapy, oral chemolysis 
may take several days for complete dissolution (6). 
Moreover, urinary alcalinization may be difficult 
in patients with chronic metabolic acidosis. Direct 
chemolysis can also be done through the nephros-
tomy tube. Nevertheless, the risks of infection and 

metabolic complications may be increased in this 
particular situation.

 Choosing a retrograde or anterograde ap-
proach will depend on location of the stone. For 
stones located in medium or proximal ureter an an-
terograde approach is feasible. Renal access should 
be carried out in medium or upper calix to allow 
passage of the flexible ureteroscope without angu-
lation as described by Lackmichi et al. (7). However, 
urologists must be aware that more than one flexi-
ble ureteroscope may be necessary to accomplish 
the procedure as was emphasized by the authors. 
In the reported case anterograde ureterolithotripsy 
was unsuccessfully because of distal migration of 
the stone and tortuosity of the ureter.

 For stones located in the distal ureter re-
trograde approach may be necessary. Fitzgerald et 
al. (8) described ureterolithotripsy with a semirigid 
ureteroscope of a large ureteral stone. A guide wire 
was passed through a previously placed nephros-
tomy down the sigmoid/rectum which helped to 
locate and dilate the ureterointestinal junction. 
Mosler et al. (9) were the first to report the use of 
a side view duodenoscope for retrograde approa-
ch. Insufflation with air during endoscopy helped 
to locate the ureterointestinal junction allowing 
dilation of the anastomosis and removal of cal-
culus with basket without lithotripsy. Hyams et 
al. (10) reported successful retrograde access in 21 
of 28 attempts without the aid of previous renal 

Figure 4 - Dilation of the ostium with a balloon catheter. Figure 5 - Extraction of the stone with the balloon catheter.
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percutaneous access. A flexible ureteroscope was 
also used to retrieve ureteral stones. In the reported 
case a side view duodenoscope was used for retro-
grade access and we also found that air insufflation 
helped location and dilation of the ureterointestinal 
junction. Lesion of ureterosigmoid junction during 
dilation for retrograde access might be of concern. 
Nevertheless, complications were not reported on 
Hyams’ series, as well as in our case.

 In the reported case lithotripsy was unne-
cessary. Nevertheless, flexible or semirigid urete-
roscopes with the aid of LASER or other lithotrip-
ters may be used whenever necessary.

CONCLuSIONS

Endoscopic management of ureteral sto-
nes after urinary diversion is feasible and can be 
achieved with little morbidity. The use of retrogra-
de or anterograde approach for ureteral stones af-
ter urinary diversions should combine endoscopic 
and endourologic technics in a multidisciplinary 
environment.
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Female urethral diverticulum
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_______________________________________________________________________________

A 36-year-old woman presented to our de-
partment with a 6-week history of dysuria, urina-
ry frequency and refractory urinary tract infection. 
Physical examinations revealed a tender cystic mass 
in the anterior vaginal wall. Laboratory test sho-
wed the following: leukocyte count, 13610 /mm3; 
C-reactive protein, 2.3 mg/dL. Urinalysis demons-
trated microscopic pyuria (50-75 white blood cells/
high power field). Transabdominal ultrasonography 
disclosed a complex cystic mass on the base of the 
urinary bladder. Voiding cystourethrogram showed 
contrast material filling the urethral diverticulum 
(UD) that encircled the urethral lumen (Figure-1). 
Coronal and axial T2-weighted MR images demons-
trated a circumferential high-signal intensity, fluid-

-filled lesion with fluid-debris level and confirmed 
the diagnosis of UD (Figure-2). Cystourethroscopy 
showed two orifices of the UD (Figure-3). Transvagi-
nal diverticulectomy was performed and postopera-
tive course was uneventful.

 A UD is a focal outpouching of the urethra 
and usually occurs in women in the 3rd-7th decade 
of life, with an estimated prevalence of 0.6-6% (1). 
The vast majority of UDs are from acquired causes, 
with the most widely accepted theory involving rup-
ture of a chronically obstructed and infected periu-
rethral gland into the urethral lumen. Risk factors for 
acquired UDs include repeated infection of the pe-
riurethral glands, vaginal birth trauma, trauma from 
the prior vaginal or urethral procedures (1).

 The classic presentation of UD has been des-
cribed historically as the “three Ds”: dysuria, dys-
pareunia, and dribbling (post-void). The most useful 
imaging modality for UDs is MRI (2). MRI plays an 
important role in the diagnosis of UDs and ideally 
provides the surgeon with preoperative information 
regarding location, number, size, configuration, and 
communication of the UDs. Although MRI is the best 
preoperative diagnostic tool for evaluating the UDs, 
the old standby double balloon pressure urethrogra-
phy (adding sky-blue or brilliant green as staining 
agent) is of great value of intraoperative identifica-
tion of these compound diverticular sacks and facili-
tating their resection (3).

 Complications associated with UDs include 
recurrent infection, urinary incontinence, calculus 
formation, and development of intradiverticular 
neoplasm. Clinicians should be aware of the 
possibility of a UD in women with unexplained 

Figure 1 - Voiding cystourethrogram showed contrast material 
filling the urethral diverticulum (arrowheads) that encircled 
the urethral lumen.
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chronic or recurrent lower urinary tract symptoms. 
Conservative management is suited for patients with 
absent or mild symptoms. The definitive treatment 
for patients with significant symptoms caused by 
UDs is surgical excision (1).

ABBREVIATIONS

UD = urethral diverticulum.
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Figure 3 - Cystourethroscopy showed two orifices of the uD.
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Figure 2 - (A) Coronal and (B) axial T2-weighted MR images demonstrated a circumferential high-signal intensity, fluid-filled 
lesion (arowheads) with fluid-debris level (arrow) and confirmed the diagnosis of urethral diverticulum. F=Foley catheter ; 
uB=urinary bladder.
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CASE

An 80 year-old man presented to his pri-
mary care physician with painless gross hematuria. 
He reported having intermittent episodes of pink 
urine containing small clots for about three mon-
ths. He was initially treated with a single course of 
ciprofloxacin for presumed urinary tract infection. 
His symptoms did not improve with antibiotic the-
rapy and he was then referred to our institution 
for a computed tomography (CT) urogram. CT uro-
gram showed a 4 x 3.6 centimeter (cm) infiltrating 
solid mass along the left lateral posterior wall of 
the urinary bladder (Figure-1). Tumor also exten-
ded along the bladder dome. Prostate enlargement 

and bladder diverticula were also present. He was 
referred to the urology service and subsequently 
underwent transurethral resection of bladder tu-
mor (TURBT) with fulguration. No intraoperative 
complications were noted and he returned to the 
recovery room in satisfactory condition on conti-
nuous bladder irrigation. Pathologic examination 
revealed a 5 cm transitional cell carcinoma with 
high grade growth pattern invading the deep mus-
cular layer.

On postoperative day one, the patient re-
ported abdominal pain and general discomfort. 
Physical exam revealed a grossly distended ab-
domen which was tender to palpation with po-
sitive guarding and decreased bowel sounds. He 

Symptomatic Extraperitoneal Bladder Perforation 
Following Transurethral Bladder Surgery: Imaging with 
CT Urography
_______________________________________________
Lorenzo Mannelli, Joel A. Gross, Jonathan R. Medverd, Puneet Bhargava, Sarah Bastawrous
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Figure 1 - Axial CT urogram excretory phase images show a lobulated mass along the left wall of the urinary bladder (white arrow).

Vol. 39 (4): 599-601,  July - August, 2013

doi: 10.1590/S1677-5538.IBJU.2013.04.21



600

IBJu | radiology page

remained hemodynamically stable and bladder 
irrigation was pink in color without clots. At this 
time, bladder perforation was suspected and ur-
gent CT urogram with multiplanar reformation 
(MPR) was performed. CT urogram showed irre-
gular pooling of extravasated contrast into the 
left perivesical space via a disrupted left inferior 
lateral bladder wall, consistent with extraperito-
neal bladder perforation (Figure-2). Bladder irri-
gation was discontinued and intravenous antibio-
tics along with catheterized bladder drainage were 
initiated. Our patient did well with conservative 
management and was discharged home on pos-
toperative day four with oral antibiotics and an 
indwelling bladder catheter. CT urogram was per-
formed two weeks later for assessment of bladder 
integrity prior to catheter removal and showed no 
evidence of leak or extravasation.

DISCuSSION

TURBT is the primary treatment option 
for bladder carcinoma, and is associated with 
few potential complications. Hemorrhage is the 
most frequent, and bladder perforation is the next 
most common complication. The actual incidence 
of bladder perforation is difficult to estimate as 
small perforations remain unnoticed, however 
one series reports an incidence of 1.3%. Bladder 
perforations may be extraperitoneal or intrape-
ritoneal and can be a consequence of inadver-
tent full thickness bladder wall resection during 
surgery. Extraperitoneal perforations are much 
more common and typically encountered with 
resection of posterior and lateral wall tumors, 
such as with our case (1). Extraperitoneal perfo-
rations are confined to the extraperitoneal space 

Figure 2: A, B and C - CT urogram performed on postoperative day one following TuRBT.  (A) Axial pre contrast image shows 
high density material within the bladder, surrounding the catheter balloon compatible with intravesical clot.  Gas is also pre-
sent along the left lateral bladder. (B) After retrograde administration of contrast, axial CT image shows immediate pooling 
of contrast outside of the bladder compatible with extraperitoneal perforation (white arrow).  (C) Coronal MPR image shows 
the irregular collection of contrast extravasation along the left inferior lateral margin of the bladder (white arrow).

A B
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and imaging shows extravasation of contrast ma-
terial close to the bladder, usually anteriorly, in 
a streaky and irregular pattern. Contrast leakage 
is confined to the extraperitoneal space, however 
complex cases may show extravasation extending 
to the thigh, scrotum or perineum and dissecting 
along fascial planes (2).

The diagnosis of iatrogenic bladder per-
foration during bladder surgery is generally esta-
blished intraoperatively. In some cases however, 
it is not suspected until the perioperative period 
and confirmation can be obtained by performing 
CT urography. It is crucial to follow adequate CT 
urogram protocols that guarantee sufficient dis-
tention of the bladder as well as obtaining post-
-void CT images that will allow for the detection 
of small leaks (2). Prompt and accurate diagno-
sis of bladder perforation following transurethral 
bladder surgery is essential for appropriate ma-
nagement and a delay in diagnosis may increase 
patient morbidity and mortality.

Initial therapy for bladder perforation 
is adequate bladder drainage, with only a small 
percentage of patients requiring surgery (1,3). In 
patients following TURBT, CT urography is a use-
ful modality to evaluate complications such as 
perforation and to delineate relevant post surgi-
cal anatomy. This case demonstrates an initially 
unsuspected case of extraperitoneal bladder per-

foration following TURBT, which was diagnosed 
by imaging. CT cystography is a reliable and fast 
method to determine the presence and location 
of suspected bladder perforation and to help gui-
de appropriate therapy (4-6). For the detection 
of small dehiscences and non trasmural injuries 
post-voiding CT post-void phase after lavaging 
the bladder can be of used (7).
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Endoscopic use of cyanoacrylate glue in the treatment of 
urethral fistula
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Purpose: The aim of this video is to demonstrate an endoscopic and minimally invasive repair of an 
urethrocutaneous fistula with cyanoacrylate glue.
Materials and Methods: A 56 year-old-man with post-infectious urethral stricture and recurrent peri-
neal abscess formation due to urethral fistulas.
Results: The operative time was 60 minutes, no major complications were observed perioperatively 
and postoperatively. At a follow-up time of 6 months the patient had no evidence of recurrent fistula 
and abscess formation.
Conclusions: The endoscopic use of cyanoacrylate glue represents a safe and minimally invasive 
approach that might be offered as a first line option for the treatment of urinary fistulas in selected 
patients, especially those with narrow and long tracts.
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EDITORIAL COMMENT

The video nicely depicts a minimally in-
vasive technique which may be helpful in se-
lect cases of urethral stricture. In this case the 
urethral tracts were long and of fairly small 
caliber. Cyanoacrylates are monomers that po-
lymerize quickly when hydrogen ions are pres-
ent, creating an acrylic resin, which solidifies 
quickly. They exist in two forms: short-chain 
cyanoacrylates (methyl-2 orethyl-2) that are 
rarely used, because of rapid degradation into 
the toxic breakdown products of cyanoacrylate 
and formaldehyde and the long-chain cyano-
acrylates (n-butyl-2-cyanoacrylate andn-octyl-

2-cyanoacrylate) that degrade more slowly, with 
minimal toxic buildup (1). As a result, the long-
chain cyanoacrylates are safe and are commonly 
used for skin closure in both urologic and non-
urologic surgeries (2). The use of long-chain 
cyanoacrylates does not seem to compromise 
subsequent surgeries should they become neces-
sary (3). Care must be taken not to leave behind 
excess material in bladder as there is a risk for 
stone formation. A recent report describes use of 
N-butyl-2-cyanoacrylate followed by fibrin glue 
for the treatment of post- prostatectomy vesico-
urethral anastomotic leaks (4). In their series of 
ten patients they covered the cyanoacrylate with 
a layer of fibrin glue and achieved good results.
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Introduction: Horseshoe Kidneys are the most common renal fusion anomaly. When surgery is contem-
plated for renal-cell carcinoma in such kidneys, aberrant vasculature and isthmusectomy are the major 
issues to consider. We describe a case of a pure laparoscopic radical heminephrectomy with hand-sewn 
management of the isthmus for a 11 cm tumour in a horseshoe kidney.
Presentation: A 47-year-old man complaining of palpable left flank mass for two months. Magnetic 
resonance of the abdomen revealed a 11 cm renal mass arising from the left moiety of an incidentally 
discovered horseshoe kidney. Preoperative CT angiography revealed a dominant anterior renal artery 
feeding the upper and midpole, with two other arteries feeding the lower pole and isthmus.
The patient was placed in a modified flank position. A four-port transperitoneal technique was used, 
the colon was reflected. Renal pedicle was dissected and the renal arteries and renal vein were secured 
with polymer clips. The kidney was fully mobilized and a Satinsky clamp was placed on the isthmus 
for its division. A running 2-0 vicryl hand-sewn was used for parenchyma hemostasis.
The specimen was extracted intact in a plastic bag through an inguinal incision. 
Results: The operative time was 220 minutes, and the estimated blood loss was 200 mL. There were no 
immediate or delayed complications. The patient resumed oral intake on postoperative day 1 and was 
discharged on postoperative day 2. Pathologic examination of the specimen confirmed a 11 cm organ-
-confined chromophobe renal-cell carcinoma, with negative margins.
Discussion: Laparoscopic oncologic surgery in patients with horseshoe kidneys can be technically 
challenging. The presence of a large cancer in a horseshoe kidney should not preclude a purely lapa-
roscopic approach. With the aid of a Satinsky clamp, the isthmus can be sharply divided and sutured 
in a fashion similar to the open technique. To our knowledge, this report represents the largest cancer 
(11 cm) removed laparoscopically in the context of a horseshoe kidney.
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EDITORIAL COMMENT

As nicely depicted in this video by Re-
bouças et al., the surgical management of renal 
malignancies in the clinical context of aberrant 
anatomical anomalies such as a horseshoe kid-
ney can be performed in a minimally invasive 
approach, without adversely impacting cancer 
specific or overall peri-operative outcomes. The 
critical factors crucial to optimizing the sequelae 
of such procedures being an in depth understand-
ing of the location of the tumor with regards to 
potentially aberrant vascular anatomy as is of-
ten frequently exhibited in horseshoe kidneys. In 
this regard, a pre-operative CT or MRI imaging 

with 3 (arterial, venous, and delayed) intravas-
cular phases is strongly encouraged, with con-
sideration of a three-dimensional reconstruction 
of this imaging modality prior to surgery. As in 
many complex surgical procedures, careful pre-
operative surgical planning pertaining to an-
ticipated laparoscopic port placement positions, 
anticipated sequential steps of the surgical pro-
cedure, and lastly an appropriate understanding 
and technical ease with various reconstructive 
and hemostatic approaches are pivotal. A com-
mitment to each and everyone of all the above 
steps and principles truly insures a favorable 
outcome with such minimally invasive complex 
surgical procedures.

Dr. Philippe E. Spiess
Associate Member, Department of Genitourinary Oncology

Moffitt Cancer Center, Tampa, FL, USA
Video Section Editor,

International Brazilian Journal of Urology
E-mail: philippe.spiess@moffitt.org
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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.

Sem título-1   1 20/03/2013   13:40:10
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