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EDITOR’S COMMENT

Extended Prostate Biopsy

The September — October 2008 issue of the International Braz J Urol presents interesting contribu-
tions from many different countries, and as usual, the editor’s comment highlights some papers.

Doctor Nesrallah and co-workers, from University of Sao Paulo Medical School, Brazil, compared
on page 563 the advantage of performing prostate biopsy with a greater number of cores using the classic
sextant procedure. The authors obtained 100 prostates from consecutive radical prostatectomies performed
by the same surgeon. Fourteen cores were obtained on the bench following surgery using an automatic pistol
with an 18-gauge needle. Six of these cores were obtained according to the sextant technique, as classically
described, and additionally three lateral cores from each lobe and one from the bilateral transition zone were
also obtained. An analysis of the frequency of the cancers identified in the cores of the sextant and the ex-
tended biopsies was undertaken by the same pathologist and the results were evaluated comparatively. The
authors found that when 6 cores were removed, the positive cancer rate was 75%, which was increased to
88% when 14 cores were obtained (p < 0.001). They concluded that extended biopsy, with the removal of
14 cores, is more efficient than the sextant procedure in improving the rate of prostate cancer detection. Dr.
Brian J. Moran, from Chicago Prostate Center, Westmont, Illinois, USA, provided editorial comment on this
article.

Doctor Navai and colleagues, from Northwestern University, Chicago, Illinois, USA, presented on
page 594 a single institutional experience of intra and postoperative complications following urethral recon-
structive surgery, and the impact of these complications on overall results. After 153 consecutive urethral
reconstructive procedures performed on 128 patients by the same surgeon, the complication rates were de-
termined. Overall, the authors found in 23 of 153 cases (15%) an intra or postoperative complication with a
mean follow-up time of 28.3 months. They concluded that complications following reconstructive surgery for
urethral stricture disease were mostly related to infection or repair breakdown in the immediate postoperative
period. It does not appear that an intra or postoperative complication following urethral reconstructive surgery
impacts the chance of eventual stricture recurrence at intermediate follow-up. Dr. Antonio Macedo Jr, from
Federal University of Sao Paulo, Brazil and Dr. Sean P. Elliott, from University of Minnesota, Minneapolis,
MN, USA, provided critical editorial comments on this article.

Doctor Mousavi, from Mazandaran University of Medical Sciences, Sari, Iran, presented on page
609 his experience with tubularized incised plate (TIP) urethroplasty in re-operative hypospadias repairs or
repair in circumcised children. After reviewing 17 children referred for hypospadias re-operation, he found
4 (30.7%) complications of TIP re-operation, being 2 meatal stenosis, one stenosis with small fistula and one
dehiscence. Re-operation was necessary in only one patient. The author concluded that TIP urethroplasty is
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a suitable method for treating primary and re-operative cases. It can also be used successfully in patients,
who do not have a healthy skin flap and in circumcised patients when there is a lack of foreskin. Interesting
editorial comments on this work were provided by Dr. Marco Castagnetti, from University Hospital of Pa-
dova, Italy, Dr. Alchiede Simonato & Dr. Matteo Orlandini, from University of Genoa, Italy, Dr. Kimihiko
Moriya, from Hokkaido University Graduate School of Medicine, Sapporo, Japan, and Dr. Maike Beuke,
from Asklepios-Klinik Harburg, Germany.

Doctor D. Kyriazis and collaborators, from University Hospital of Heraklion, Greece, and Freie
Universitaet Berlin, Germany, reviewed and evaluated on page 617 the anatomical definitions of perinatal
extravaginal torsion (EVT) of the testis. They made an extensive review of the literature and analyzed the
appearance of twisted testes obtained during surgery for 14 cases of EVT. They found that the most com-
monly accepted suggestions describe an EVT within dartos muscle that includes all layers of spermatic cord
or an EVT outside parietal layer of tunica vaginalis within internal spermatic fascia. However, both of them
were found inadequately documented, while a large volume of controversial data has been accumulated,
that raises doubts regarding the validity of such definitions. The gross appearance of twisted testes failed to
confirm both an EVT including all layers of the spermatic cord and also an EVT outside tunica vaginalis as
possible mechanisms of torsion. Dr. Francisco Tibor Dénes, from University of Sao Paulo, Brazil, Dr. Feilim
Murphy, from St George’s Hospital, London, UK and Dr. Ahmed H. Al-Salem, Maternity and Children Hos-
pital, Dammam, Saudi Arabia, provided interesting editorial comments on this manuscript.

Doctor Hendlin and Monga from University of Minnesota, Minneapolis, MN, USA, analyzed on
page 546 the ability of percutaneous balloons to expand under different radial constrictive forces. Three 30F
nephrostomy balloons were tested: Bard X-Force™, Boston Scientific Microvasive Amplatz Tractmaster™,
and Cook Ultraxx™. With a super stiff guidewire in place, the balloon tip was secured by elevated vice grips
on either side of the balloon. The authors found that all balloons were unable to reach 90% of their expected
diameter with larger constrictive loads. Only the Bard and Cook balloons reached at least 90% of the expected
diameter. Our reviewers provided editorial comments on this on the bench work.

Doctor Basok and colleagues, from Istanbul Goztepe Training and Research Hospital, Turkey, evalu-
ated on page 577 the outcome of bipolar energy by using PlasmaKinetic™ cystoscope instruments in the
treatment of urethral stricture and bladder neck contracture. After studying 22 male patients with urethral
stricture and 5 with bladder neck contracture treated by endoscopic bipolar vaporization, they found a success
rate of 77% for urethral stricture at mean follow-up time of 14.2 months and 60% for bladder neck contracture
with a mean follow-up time of 12.2 months. They conclude that it could be considered as a new therapeutic
option for the endoscopic treatment of urethral stricture and bladder neck contracture. Dr. A. Abou-Elela,
from Cairo University, Nasr City, Egypt and Dr. Massimo Lazzeri, from Casa di Cura Santa Chiara, Firenze,
Italy, provided balanced editorial comment on this article.

Francisco J.B. Sampajo, M.D.
Editor-in-Chie
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Radial Dilation of Nephrostomy Balloons: A Comparative Analysis

Kari Hendlin, Manoj Monga

Departments of Urologic Surgery, VAHCS Minneapolis, University of Minnesota, Minneapolis,
Minnesota, USA

ABSTRACT

Purpose: The dynamics of percutaneous balloon expansion may differ with increasing extrinsic compressive forces and
increasing inflation pressures. This study compares the ability of percutaneous balloons to expand under different radial
constrictive forces.

Materials and Methods: Three 30F nephrostomy balloons were tested: Bard X-Force™, Boston Scientific Microvasive
Amplatz Tractmaster™, and Cook Ultraxx™. With a super stiff guidewire in place, the balloon tip was secured by elevated
vice grips on either side of the balloon. A string was wrapped around the balloon center once, and incremental increases in
load were added (2g, 42g, 82¢g, and 122g) to represent increasing extrinsic compression. The balloon was inflated with a
contrast agent and circumference changes were measured at increments of 4 ATM, 10 ATM, and burst pressure. Balloons
were tested in triplicate for each load.

Results: All balloons were unable to reach 90% of their expected diameter with larger constrictive loads (122g) at low (4
ATM) and nominal (10 ATM) inflation pressures. Only the Bard and Cook balloons reached at least 90% of the expected
diameter with a coefficient of variance (CV) less than 10% at burst pressure under the larger constrictive load (122g),
94.3% £ 6.7%, CV 7.1% and 96.3% + 2.9%, CV 3.0% respectively. All balloons performed well under low constriction
forces and reached at least 80% of the expected diameter by 10 ATM under all constrictive loads.

Conclusions: The Bard X-Force and Cook Ultraxx percutaneous nephrostomy balloons achieved the most reliable radial
dilation against large constrictive forces simulating fascial or retroperitoneal scar tissue.

Key words: balloon dilation; percutaneous nephrolithotomy, renal calculi
Int Braz J Urol. 2008; 34: 546-54

INTRODUCTION balloons. Balloon systems have recently become
the instrument of choice as they allow for one-step
Percutaneous renal access is an important dilation, minimized total operative and fluoroscopic
component of many complex procedures including time, and reduced risk of hemorrhage in comparison
stone extraction, antegrade endopyelotomy, and to other methods of tract dilation (1-3). It has been
resection of transitional cell carcinoma of the upper proposed that the lateral compressive forces pro-
urinary tract. The choice of nephrostomy tract dila- duced by the balloons are less traumatic and thereby
tion technique is significant in minimizing the risk minimize complications in comparison to the angular
of complications such as blood loss and perforation shearing forces exerted by successive dilation meth-
of the collecting system. Approaches to percutane- ods (1,4).
ous nephrostomy tract dilation have included serially The dynamics of percutaneous balloon expan-
introduced, progressive fascial dilators, Amplatz sion may differ with increasing extrinsic compressive
dilator sets, metal coaxial dilators and high pressure forces and increasing inflation pressures. This study
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Radial Dilation of Nephrostomy Balloons

Table 1 — Percutaneous nephrostomy balloons tested.

Balloon Inflated Diameter (mm) Length (cm) Burst Pressure (ATM)
Bard X-Force™ 10 15 30
Cook Ultraxx™ 10 15 20
BSM TractMaster™ 10 12 17

compares the ability of several percutaneous balloons
to expand under different radial constrictive forces.

MATERIALS AND METHODS

Three 30 Fr nephrostomy balloons were
tested: Bard X-Force™ (Bard, Covington, GA) Bos-
ton Scientific Microvasive Amplatz Tractmaster™
(Boston Scientific, Natick, MA), and Cook Ultraxx™
(Cook Urological, Spencer, IN) (Table-1). Testing
methods used were the same as those used to test com-
mercially available ureteral balloons (5). The initial
circumference, prior to any inflation, was measured
at the balloon center. With a super stiff guidewire in
place, the balloon tip was secured by elevated vise
grips on either side of the balloon (Figure-1). A small
plastic bag for adding radial load was attached to a
string, which was wrapped around the balloon once

Figure 1 — Test set-up.
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and then secured so that the bag was hanging between
the vice grips and centered beneath the balloon. A ruler
measuring 1/100" of an inch was secured vertically
to the ledge directly behind the center of the balloon.
Contrast solution was mixed in a 1:1 ratio with water.
A Cook inflation device (Patent no. 5,860,955) was
used to inject contrast solution into the balloon infla-
tion port. Pressure was increased and the change in
balloon circumference was recorded at pressures of
4 ATM, 10 ATM and burst pressure. Balloons were
tested three times consecutively for each radial load
of 2g, 42¢g, 82g, and 122¢g. These loads were selected
to evaluate balloon performance through a range
of simulated constrictive forces. These constrictive
forces have previously been demonstrated to be ef-
fective at eliciting differences in balloon performance
for ureteral balloons (5). Statistical comparisons were
performed using 95% confidence intervals, ANOVA,
and one-sample t-tests compared to 100% inflation
diameter per manufacturer. A p value <0.05 was con-
sidered statistically significant. Results were reported
as coefficient of variance (%), mean (%) + standard
deviation (%).

RESULTS

All balloons were unable to reach 90% of
their expected diameter with larger constrictive loads
(122g) at low (4 ATM) and nominal (10 ATM) infla-
tion pressures (Figure-2 and Figure-3). Only the Bard
X-Force™ and Cook Ultraxx™ balloons reached at
least 90% of the expected diameter with a coefficient
of variance (CV) less than 10% at burst pressure under
the larger constrictive load (122g), (94.3% =+ 6.7%,
CV 7.1% and 96.3%% + 2.9%, CV 3.0% respectively)
(Figure-4) (Table-2).
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Figure 2 — Balloon dilation at 4 ATM.
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Figure 3 — Balloon dilation at 10 ATM.
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Figure 4 — Balloon dilation at burst pressure.

All balloons performed well under low
constriction forces and reached at least 80% of the
expected diameter by 10 ATM under all constrictive
loads. Overall, the 95% confidence intervals for each
pressure over all loads were not significantly different
(Table-3). The ANOVA comparisons between the 3

balloons for each pressure and load were not statisti-
cally significant (Table-2). When compared to the
anticipated inflated balloon diameter as stated per the
manufacturer, all balloons performed radial dilation
notably less than expected for all constrictive loads at
low pressure, 4 ATM, p < 0.02. However, radial dila-

Table 2 — Average coefficient of variance (CV, %) at 4 ATM, 10 ATM and burst pressure for each constrictive load and

ANOVA comparisons.

Coefficient of Variance (%)

4 ATM 10 ATM Burst Pressure

Balloon 2g  423g 823g 122g 2g  423g 823g 122g 2g 423g 823g 122g
Bard X-Force™ 8.40 445 4.39 1.12 0.80 4.12 440 858 560 0.00 437 713
10mm x 15cm

Cook Ultraxx™ 0.50 6.89 0.58 475 240 3.69 634 213 150 630 1.39  3.03
10mm x 15cm

BSM TractMaster™ 090 1.97 5.32 477 2.10 3.11 10.19 3.19 090 324 384 1.52
10mm x 12cm

ANOVA 0.70 0.67 0.95 095 094 0.85 068 059 085 0.82 097 091
(p Value)
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Table 3 — Average 95% confidence intervals for each pressure across all loads.

95% Confidence Intervals

4 ATM
Bard X-Force™ 10mm x 15cm
Cook Ultraxx™ 10mm x 15cm
BSM TractMaster™ 10mm x 12cm
10 ATM
Bard X-Force™ 10mm x 15cm
Cook Ultraxx™ 10mm x 15c¢m
BSM TractMaster™ 10mm x 12cm
Burst Pressure
Bard X-Force™ 10mm x 15cm
Cook Ultraxx™ 10mm x 15cm
BSM TractMaster™ 10mm x 12cm

Average Lower Average Upper

78.1 104.3

78.8 95.9

72.3 87.4
Average Lower Average Upper

83.5 108.5

81.8 102.3

77.0 101.4
Average Lower Average Upper

89.5 115.7

85.8 103.5

81.7 94.4

tion was significantly closer to the projected inflated
balloon diameter at 10 ATM under lower constrictive
forces (2 and 42.3g, p > 0.5) but not for higher con-
strictive forces (82.4-122g, p < 0.04). All balloons
were best able to reach the expected inflated balloon
diameter for all constrictive forces at burst pressure,
p > 0.05.

COMMENTS

The ability to obtain optimal percutaneous
access is critical with respect to percutaneous neph-
rolithotomy (PCNL)-related complications including
blood loss. Overall, technical success rates have been
shown to be higher with fewer complications when ac-
cess is obtained by a urologist versus an interventional
radiologist (6). In particular, loss of tract access and
pelviocalyceal tears can lead to excessive bleeding
and blood transfusion. While most PCNL-related
bleeding can be managed conservatively, up to 6%
of patients require a blood transfusion (6).

Clinical and animal studies have shown
similar blood loss, renal damage, and chronic renal
function changes when comparing Amplatz and bal-
loon dilation systems under a single puncture setting
(2,7). Moreover, histological similarities between the
acute and chronic effects on the renal parenchyma
suggest that the choice of dilatation can be based
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on physician preference (8). However, each method
has potential benefits. Balloon systems can be accu-
rately placed minimizing the risk of creating a false
passage, are quick to use, and provide compressive
hemostasis (2,3,7-10). Balloon dilation is consid-
ered to be the safest method of percutaneous tract
dilation with proper placement and use (1-3,7,11).
Radial dilation results in less renal movement away
from the surgeon compared to longitudinal shearing
forces as seen with other methods of track dilation.
In addition, the minimization of tissue trauma and
the pressure tamponade effect of the balloon may
decrease blood loss.

However, balloon dilation is not able to
create sufficient renal access in all patients. Joel et
al. found balloon failure to occur in 17% of patients
overall, including a 25% risk of failure in patients with
a history of prior renal surgery compared to 8% of
patients with no prior history (12). In addition, stone
burden, patient body mass index (BMI), and history
of pyelonephritis were not shown to be predictors for
balloon failure (12).

Manual balloon inflation allows for con-
trolled incremental changes in pressure; yet, this
does not correlate with proportional changes in
balloon diameter as we have shown in our study.
Pressures of 4 to 5 ATM are typically sufficient to
dilate a nephrostomy tract in patients with no prior
renal surgery while higher pressures are necessary
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to achieve full dilation in those with a history of
renal surgery due to retroperitoneal scar tissue (13).
During balloon inflation, a characteristic “waist”
will appear in areas of high resistance such as the
renal capsule or a previous operative scar (14). The
amount of force required to eliminate the waist
will vary according to the degree of resistance and
must exceed the resistance according to Newton’s
second law. Even so, this limiting force threshold
may not be obtainable at full inflation. The uniaxial
nature of the applied force during balloon inflation
maximizes the net force in the direction of radial
dilation in comparison to other dilator systems
where dispersion of forces limit effectiveness
under the same net force and are also subject to a
friction force, or drag.

In this situation of significant perirenal or
renal fibrosis or scarring, Metal Alken dilators and
fascial dilators tend to be more effective than high
pressure balloons (13-15). It is feasible that the newly
developed balloon dilators with a burst pressure of
30 ATM may be successful in these situations. Other
potential downsides to using balloon dilation include
high cost, fixed length, and lack of effectiveness in
the face of dysmorphic body habitus or severe fibrosis
(14).

During our previous years of experience with
the Boston Scientific Trackmaster™ we had noted
that in approximately 5-10% of procedures, we would
need to convert to use of an Amplatz dilator set due to
persistent waisting of the balloon after full-inflation.
Since completing this study, we have successfully
performed 60 PCNL procedures with the use of the
Bard X-Force™ without any failures.

CONCLUSIONS

From the individual percutaneous balloons
tested, the Bard X-Force™ and Cook Ultraxx™
percutaneous balloons were found to be superior to
the Boston Scientific Amplatz Tractmaster™ balloon
with regards to radial dilation consistently closer to the
expected diameter of the inflated balloon and better
able to achieve reliable radial dilation against large
constrictive forces simulating fascial or retroperito-
neal scar tissue. However we note that intra-balloon
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variation in performance was not tested in this study.
In vitro testing such as this may help select the ap-
propriate clinical tool.
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EDITORIAL COMMENT

The authors compare the characteristics of
three balloon dilators used to achieve tract dilation in
percutaneous nephrostolithotomy from three different
manufacturers. An elegant experimental model was
used to check the variation in balloon circumference
with different pressures against constrictive loads that
simulated fascial resistance. It has been extensively
shown that balloon fascial dilation is less time con-
suming and results in less renal parenchyma damage
and bleeding when compared to mechanical dilators
(e.g. Amplatz and Alken dilators) (1,2). Disadvantages
include high cost, failure in performing access in
obese patients and in those who have undergone previ-
ous open or percutaneous stone removal. In this study
all of the balloon dilators were unable to reach 90% of
their expected diameters with larger constrictive loads
atlow (4 ATM) and nominal (10 ATM) inflation pres-
sures and two of them reached 90% of the expected
diameter at their burst pressure. This interesting find-
ing corroborates the idea that urologists may select a
balloon with a higher pressure rating when treating
multi-operated patients. Unfortunately balloons are
expensive and a 25% failure rate to create adequate
renal access in patients with a history of prior renal
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surgery has been reported (3); probably in such cases
using mechanical dilators can be more cost effective
especially in developing countries.
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EDITORIAL COMMENT

Choice of nephrostomy tract dilation tech-
nique is significant in minimizing the risk of com-
plications such as blood loss and perforation of the
collecting system.

Among other choices, Balloon systems have
typically been the instrument of choice for many sur-
geons as they allow for one-step dilation, minimized
total operative and fluoroscopic time and reduced
risk of hemorrhage in comparison to other methods
of tract dilation. It has been proposed that the lateral
compressive forces produced by the balloons are
less traumatic and thereby minimize complications
in comparison to the angular shearing forces exerted
by successive dilation methods (1).

The potential downsides to using balloon
dilation include high cost, fixed length, and lack of
effectiveness in the face of dysmorphic body habitus
or severe fibrosis (2).

The ideal site of percutaneous puncture
should be selected to maximize the use of rigid instru-
ments, minimize the risk of complications and obtain
stone-free status.

EDITORIAL COMMENT

The balloon dilation used in percutaneous
access for kidney surgery represents a very effective
method for accessing the urinary tract. It is faster
and less traumatic than other kinds of dilators as dis-
cussed by the authors. However, some details might
be considered like: 1. It is necessary to have some
space in the urinary tract for the tip of the balloon
dilator, in order to dilate all the way from the skin to
the urinary tract; 2. The accessed calyx should be a
posterior one, otherwise during the dilation the bal-
loon becomes straight and could leave the calyx; 3.
The balloon should be dilated uniformly to permit the
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This study compares the ability of several
percutaneous balloons to expand under different radial
constrictive forces.

All balloons were unable to reach 90% of
their expected diameter with larger constrictive loads
(122g) atlow (4 ATM) and nominal (10 ATM) inflation
pressures. Balloon systems can be accurately placed
minimizing the risk of creating a false passage, are
quick to use and provide constant hemostasis.

REFERENCES
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smoothly introduction of the Amplatz sheet over it to
the urinary tract.

It becomes expensive and extremely undesir-
able when an irregularity of the balloon occurs (as a
figure eight) which will not permit the introduction
of the Amplatz sheet. It generally happens by muscle
fascia or fibrous tissue resistance around the balloon.
Then, the urologist has to dispose off his balloon
dilator and use another kind. This paper accurately
analyses the third condition above with practical
application for surgeons at the moment of choosing
the dilator in a percutaneous surgery. It is of great
importance to choose the reliable dilators that will
accomplish their task. It can also be considered as
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an appeal for producers in order to improve their
products. However, we may question if only three
dilators of each brand represent a true performance

EDITORIAL COMMENT

Percutaneous surgery has firmed its place
as gold standard treatment for large and/or complex
kidney stones; and access to the collecting system is
the key-factor for a successful and safe procedure.

The present manuscript translates the unlim-
ited benefits of coupling medicine with engineering
in optimizing surgical instruments, medical tools and
consequently surgical procedures. The University of
Minnesota’s urology team has great experience in
testing endourological devices and has granted the
medical literature with another interesting and useful
manuscript.

Dilating balloon catheters have met with the
acceptance of urologists as they save time and simplify
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profile. Additionally, there are other not considered
aspects of each product that may have an influence
on the preference of the surgeon.

Dr. Anuar Ibrahim Mitre
Division of Urology
University of Sao Paulo, USP
Sao Paulo, SP, Brazil
E-mail: anuar@mitre.com.br

the percutaneous surgery. The authors have compared
the performance of different brands of dilating balloons
in artificially reproduced case scenarios. Interestingly,
devices showed different performances on similar
testing settings and it was even more significant at
higher compressive forces (simulating a stricture for
example). This information is of particular importance
for endourologists who depend on the efficiency of
instruments to successfully treat a patient.

Another message one can take from the study
is that one should anticipate the difficulties of a pro-
cedure and choose the right tool to deal with them.

Body mass index (BMI) could be another
indication for nephrostomy balloons.

Dr. Renato N Pedro &

Dr. Nelson Rodrigues Netto Jr.
University of Campinas, Unicamp
Campinas, Sao Paulo, Brazil
E-mail: nrnetto@uol.com.br
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ABSTRACT

Objective: To explore whether or not statins have any impact on the progression of components of benign prostatic hyper-
plasia (lower urinary tract symptoms severity, prostate volume and serum prostate specific antigen (PSA) when combined
with other agents inhibiting growth of prostate cells.

Materials and Methods: This was a preliminary, clinical study. Eligible patients were aged > 50 yrs, with International
Prostate Symptom Score (IPSS) between 9 and 19, total prostate volume (TPV) > 40 mL, and serum PSA > 1.5 ng/mL.
Patients were divided in two groups: those with and those without lipidemia. After selection, eligible BPH patients with
lipidemia (n = 18) were prescribed lovastatin 80 mg daily and finasteride 5 mg daily, while eligible patients without lipidemia
(n=15) were prescribed only finasteride 5 mg daily. IPSS, TPV and serum PSA were evaluated at end point (4 months).
Results: There was no difference between the two groups on the primary end point of mean change from baseline in IPSS
(p=0.69), TPV (p = 0.90) and PSA (p = 0.16) after 4 months of treatment.

Conclusions: Short-term lovastatin treatment does not seem to have any effect on IPSS, TPV and PSA in men with prostatic
enlargement due to presumed BPH.
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INTRODUCTION A competitive inhibitor of the enzyme,
type-I1 5a-reductase, blocks the reduction of serum

The etiology of benign prostatic hyperplasia testosterone to the more active dihydrotestosterone

(BPH) is still largely unresolved. Multiple partially (DHT). In fact, DHT and not testosterone is the major
overlapping and complementary systems (nerve, en- intraprostatic androgen (5,6). As a result, intrapros-
docrine, immune, vascular) and local factors are likely tatic DHT levels decrease by 80-90% while serum
to be involved (1), and therefore, several etiologic fac- testosterone levels remain unchanged. Although the
tors for BPH have been proposed to date (2). Primary role of these agents is not fully defined, a regres-
interest has been focused on the steroid hormones, sion of the epithelial component of BPH causing a
especially testosterone estrogen and their metabolites reduction of prostate volume (approximately 30%)
(3). Of the currently used BPH pharmacotherapeutic (7) and a decrease in the ‘static’ component of blad-
treatments, only the 5a-reductase inhibitors have been der outlet obstruction resulting in improvements in
demonstrated to modify the underlying pathology lower urinary tract symptoms (LUTS) and urinary
(4). flow have been documented in flow rates, symptom
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scores and imaging studies (8). The best results have
occurred in men with large prostates (> 40 grams),
while all the 5a-Reductase Inhibitor’s (SARI) effect
takes approximately 3 to 6 months to occur (9). To
our knowledge, of the currently used BPH pharmaco-
therapeutic interventions only the 5a-RI’s have been
shown to modify the underlying pathology.

Statins are commonly prescribed agents to
lower cholesterol and the associated risks of vascular
events. They act by inhibiting the enzyme HMG-CoA
reductase, which is the rate-limiting enzyme of the
mevalonate pathway of cholesterol synthesis. Stimula-
tion of liver low-density lipoprotein (LDL) receptors
by inhibition of this enzyme in the liver results in an
increased clearance of LDL from the bloodstream and
a decrease in blood cholesterol levels.

Since cholesterol is a required intermediate in
sex steroid synthesis, a decrease in blood cholesterol
levels results in a decrease in sex steroid synthesis.
Indeed, epidemiological studies have demonstrated
that alteration of hormonal levels results in modifica-
tions of hormonal activity in the prostate gland (10).
Although the multiple interactions in the biochemi-
cal pathways and the molecular signaling of steroid
hormones and its impact in the development of BPH
in cellular level are poorly understood, it could be
assumed that alteration of sex steroid synthesis leads
to changes in local networks of epithelial, stromal and
luminal factors necessary for the BPH development
(11). Under those circumstances, it is possible that
statins influence BPH development through effects on
steroid hormone through interference of the 5a-RI’s
molecular mechanisms. Experimental studies have
demonstrated that steroid hormones contain charac-
teristic effects on prostatic smooth muscle cells (12)
which can be altered by statins (13). Although the
exact mechanism is not known, the impact of statins
on hypertrophic prostate cells growth could be at-
tributed to the apoptotic properties of statins. Effects
of statins in both prostate stromal and epithelial cells
could be also attributed to the anti-oxidative proper-
ties of statins. In fact, there is increasing evidence
that oxidative stress might play a role in the induction
of prostate cells growth and thus contribute to the
pathogenesis of BPH (14,15).

Since most patients with symptomatic BPH
are aging men and are likely to use additional drugs for

556

the treatment of concomitant diseases, the identifica-
tion of those which may interfere with BPH molecular
mechanisms and enhance the efficacy of conventional
BPH treatment would be useful to patients following
conservative treatment alone. Given that the efficacy
of 5aRI’s in treating LUTS suggestive of BPH is
limited (9), statins probably represent the perfect
candidate.

The aim of the present study was to explore
an approach to the treatment of men with LUTS and
prostatic enlargement that involves simultaneous
management of serum lipid levels, by evaluating the
impact of lovastatin on conventional treatment with
finasteride in men with BPH.

MATERIALS AND METHODS

Patients complaining of lower urinary tract
symptoms who presented at the outpatient Department
of Urology at the General Hospital of Thebes from
June 2006 to February 2007 were asked to complete
the International Prostate Symptom Score (IPSS). In
collaboration with the Department of Cardiology, they
underwent a serum total cholesterol, HDL and LDL
examination. The only criterion for classifying a man as
lipidemic, was a fasting serum low-density lipoprotein
level > 100 mg/dL in two consecutive measurements.
Inclusion criteria were as follows: age > 50 yrs., IPSS
between 9 and 19, total prostate volume (TPV) > 40
mL, and serum prostate specific antigen (PSA) > 1.5 ng/
mL at baseline. Patients who met the inclusion criteria
were considered eligible for this study independently
of their lipidemic status. Exclusion criteria were previ-
ous medical history, evidence, or suspicion of prostate
cancer; history of urologic surgery or procedures that
may have altered prostate anatomy/architecture cys-
toscopy, prostate biopsy or catheterization within 15
days of study entry, urinary tract infection; chronic
prostatitis, bladder stone, severe infection or major
surgical operation within 3 mo prior to study entry.
Subjects with clinically significant impaired hepatic or
renal function; clinically significant elevation in serum
creatinine phosphokinase or TG levels were excluded
from the study.

The study was approved by the local ethics
committee and was performed in accordance with
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the International Conference on Harmonization
Guidelines for Good Clinical Practice (1996), which
represents the international ethical and scientific qual-
ity standard for designing, conducting, recording, and
reporting trials that involve participation of human
subjects.

Study Design

Preliminary, clinical study in men with BPH
and LUTS. Both study group and controls were
regular patients who presented at the outpatient de-
partment of the General Hospital of Thebes. Eligible
patients were aged > 50 yrs., with an IPSS between 9
and 19, TPV >40 mL, and serum prostate-specific an-
tigen (PSA) > 1.5 ng/mL. They were selected among
first time-diagnosed patients with BPH who were
scheduled to receive the appropriate treatment. Study
medication was only prescribed to those patients who
were found to suffer from LUTS suggestive of BPH
and lipidemia. After a nine-month screening period,
selected patients were divided into two groups ac-
cordingly to their lipidemic status. In order to reduce
potential bias, both groups were consisted of selected
patients with similar demographics who met the same
selection criteria.

Outcome Measures

The mean changes from baseline of IPSS,
TVP and PSA as efficacy parameters were defined.
Efficacy evaluations were performed at baseline and
at four month of treatment. A GE 2000 ultrasound
device was used to determine total prostate volume
measurements. The TPV was calculated by using the
formula for a prolate ellipse (width x length x height
x 0.52). Symptom improvement was assessed using
the International Prostate Symptom Score Question-
naire, whereas lipidemia was monitored through
fasting low-density lipoprotein measurements..

RESULTS

The screening period was between June 2006
and February 2007. Eligible patients were divided in
the two study groups between April and June 2007
(baseline) according to the lipidemic status. The re-
maining patients were prescribed the appropriate treat-
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ment accordingly to the bothersome of LUTS and the
levels of serum LDL. Of 98 patients initially screened
only 37 meeting the inclusion criteria had similar
demographics: There was no statistically significant
difference between the two groups regarding median
age, body height, total cholesterol and LDL level at
baseline. Patients with lipidemia (serum low-density
lipoprotein > 100 mg/dL at baseline) were prescribed
lovastatin 80 mg daily and finasteride 5 mg daily,
while patients without lipidemia were prescribed only
finasteride 5 mg daily. Two of the selected patients
however did not receive treatment; one patient left
the study due to adverse events, while another patient
discontinued the study. Finally, 33 patients (18 with
lipidemia and 15 without lipidemia), completed the
study in October 2007.

The change in mean IPSS from baseline (14) to
end point (7.5) was considered statistically significant
(p = 0.00) in patients with lipidemia (statin-finaste-
ride group). The change in mean IPSS from baseline
(14.8) to end point (8.7) was considered statistically
significant (p = 0.00) in patients without lipidemia
(finasteride group) also.

The change in mean TPV from baseline (58.7) to
end point (46.8) was statistical significant (p = 0.00)
in patients with lipidemia (statin-finasteride group).
The change in mean TPV from baseline (57.2) to end
point (44.7) was considered statistically significant
(p = 0.00) in patients without lipidemia (finasteride
group).

The change in mean PSA from baseline (2.87)
to end point (1.89) was considered statistically sig-
nificant (p = 0.00) in patients with lipidemia (statin-
finasteride group). The change in mean PSA from
baseline (3.09) to end point (2.37) was not considered
of statistical significance (p = 0.2) in patients without
lipidemia (finasteride group).

There was no difference between the two groups
on the primary end point of mean change from base-
line in IPSS (p =0.69), TPV (p =0.90) and PSA (p =
0.16) after 4 months of treatment (Table-1).

COMMENTS

The fact that both BPH and metabolic syn-
drome are very common conditions - particularly
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Table 1 — Patient demographics.

Patients Without Lipidemia
(finasteride group)

Patients With Lipidemia
(statin-finasteride group)

Mean age 65.7 66.2

Mean weight 78.2 80.8

Mean IPSS (baseline) 14.8 (3.27) 14 (3.18)
Mean IPSS (end point) 7.5 (2.95)
Mean TPV (baseline) 57.2 (18.01) 58.72 (16.92)
Mean TPV (end point) 46.69 (14.74)
Mean PSA (baseline) 3.067 (1.92) 2.87 (1.58)
Mean PSA (end point) 2.37 (2.09) 1.89 (1.1)

IPSS = International Prostate Symptom Score; PSA = prostate specific-antigen; TPV = total prostate volume (standard deviations are

in parentheses)

among older men- and the observation that most
BPH patients share similar metabolic abnormali-
ties as patients with the metabolic syndrome, have
led several investigators to point out a relationship
between those two conditions (16,17). Although the
specific mechanism is not clearly understood it could
be assumed that it involves an interplay between
several hormonal pathways: since lipids impact both
on cardiovascular disease development and the pro-
duction of sexual hormones, it is plausible that they
might affect the risk for BPH development through
the increase of DHT levels (18). Epidemiologic data
demonstrated a significantly higher prevalence of
cardiovascular diseases and dyslipidemia in men
with BPH (3,19) and studies linking dyslipidemia
with the rate of benign prostatic growth and with
LUTS (20,21) further support the above-mentioned
hypothesis. In confirmation of the above, an experi-
mental study demonstrated that a high cholesterol
diet, and subsequently high serum cholesterol levels,
led to histological changes in the rat prostate that
resembled prostatic hyperplasia (22) while, recently,
statins have been proven to affect circulating andro-
gens (23).

Only two clinical trials (24,25) to date have
addressed the potential use of statins in the treatment
of men with LUTS and BPH. In the study of Marino
et al., simvastatin was used along with mepartricin,
a polyene macrolide antibiotic with unknown com-
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position, for the treatment of symptomatic BPH in
a small sample of patients. In contrast Mills et al.,
assessed the efficacy of atrovastatin in the treatment
of LUTS and prostate enlargement in a large, double
blind, placebo-controlled trial. The results of these
previous studies are controversial; while treatment
with simvastatin achieved a 38-40% clinical response
in the first study (24), treatment with atrovastatin did
not show an effect on urinary symptoms, flow rate,
quality of life, or prostate size and morphology and
PSA in the second (25). Given the similarities in
the pharmacological profile between simvastatin
and atrovastatin it could be easily assumed that the
effects on observed in the study of Marino et al.,
are more likely to be attributed to the mepartricin
whose efficacy in the treating of BPH related symp-
toms was further investigated (26-28). Although a
potential role of mepartricin in decreasing estrogen
plasmatic levels and their concentration in the pros-
tate has been proposed (29), it is more likely to be
attributed to its antibacterial action. Indeed, a reduc-
tion in prostate size has not been achieved in any of
these studies, while more recent studies linked the
mepartricin induced LUTS improvement in cases of
chronic nonbacterial prostatitis/chronic pelvic pain
syndrome (30).

None of the previous studies, however, has
evaluated the efficacy of BPH treatment with statins in
combination with a Sa-reductase inhibitor. Currently,
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it is still not clear which effect of SARIs is respon-
sible for their benefits; current evidence suggests a
apoptotic process restricted to epithelial cells (31).
To our knowledge, BPH is caused by an increase in
prostate epithelial and stromal cells, especially the
latter. The observation that statins have pro-apoptotic
effects in prostate stromal cells (32,33), justified
the rationale for the complementary use of statins
in the treatment of BPH: since BPH stromal cells
have a long life span and are not very responsive
to androgen withdrawal (32), pharmacologically
inducing apoptosis in these cells could probably
lead to a further reduction of hypertrophic prostate
volume and to a consequent improvement of LUTS.
Unfortunately, similar to the previous studies, statins
did not show any effect of on IPSS, nor boosted the
5ARI’s effect on TPV. However, serum PSA values
seemed to be generally lower in the statin/finasteride
arm compared to finasteride arm alone. This find-
ing is interesting, as statins have been previously
reported to decrease serum PSA (34). It could be
assumed that statins also impact on the growth of
prostate epithelial cells through an intervention in
the pathway of androgen synthesis (35). Although,
data suggest that treatment with statins may lower
serum PSA with time, results must be confirmed
in a larger study population while controlling for
potential confounders. Finally, our finding of a non
statistically significant change in mean PSA from
baseline to end point in patients without lipidemia
(finasteride group) could be probably attributed to
the relatively low sample as well as to the relatively
low duration of the study. In fact, it is not uncommon
for therapies to not impact LUTS objective measures
(prostate volume, PSA, flow rate) but still result in
real patient improvement in [PSS scores (as in pde5i
inhibitors).

CONCLUSION

Since the study period was very short, any
long-term effects could not be discussed based on
these results. It is probable that no effect of statins on
IPSS, TPV and PSA would have been detected even
if the study had lasted over a longer period of time.
However, it is also possible the statins would have
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had an effect via metabolic pathways or atheroscle-
rotic mechanisms only after max finasteride effect
had occurred (minimum of 6 months f/u). Against
a background of increased interest on the impact of
steroid hormones in the development of BPH current
knowledge is limited and no data indicate whether
or not statins independently from their impact on
circulating androgen levels does influence the natural
history of BPH.
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EDITORIAL COMMENT

Stamatiou and colleagues are to be lauded on
presenting this “negative results” study. The conclu-
sions of the study are reasonable based on the given
preliminary data. However, additional assessment of
the study’s endpoints at the one year mark and beyond
while on therapy is crucial. As the authors mention,
the maximum effect of finasteride is often not seen
until 6 months of therapy has been utilized; this study

EDITORIAL COMMENT

Finasteride, a Sa-reductase inhibitor is cur-
rently an established part of medical management of
benign prostatic hyperplasia (BPH) and associated
lower urinary tract symptoms (LUTS). Inhibition of
So-reductase lowers serum levels of dihydrotestos-
terone, the active androgen metabolite. This leads
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yields data after only 4 months of intervention. Per-
haps more importantly, determination of any synergis-
tic effect of lovastatin with finasteride on LUTS via
either metabolic syndrome or a pelvic atherosclerosis
mechanism (both long term processes) would likely
also require a more robust length of follow-up to note
a significant difference between the study’s treatment
arms.

Dr. Tobias S. Kohler

Dr. Kevin T. McVary
Department of Urology
Northwestern University
Chicago, Illinois, USA

E-mail: gambitguy@hotmail.com

to reduction in prostate volume and serum prostate
specific-antigen (PSA) values.

Experimental studies have reported that
statins, a widely used group of cholesterol-lowering
drugs, can reduce proliferation of prostate stromal
and epithelial cells in vitro (1). This effect seems to
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be at least partly mediated by inhibition of the enzyme
HMG-CoA reductase that, in addition to precursors
of cholesterol, also produces isoprenoids essential in
control of cell cycle and apoptosis. However, also
other mechanisms of action have been proposed (1).

Thus, it is within possibilities that statins
could be effective in treatment of LUTS due to BPH.
In this issue of the International Braz J Urol, Stama-
tiou et al. report results from a clinical experiment, in
which they recruited 33 men with BPH, and treated
hypercholesterolemic men with combination of fi-
nasteride and lovastatin (2), while normolipidemic
men were treated conventionally with finasteride
only.

The study setting is interesting. As the
mechanisms for action in the prostate tissue are likely
separate for lovastatin and finasteride, they could in
theory have a synergistic effect in BPH treatment.

However, the observed decrease in clinical
parameters of BPH was similar for both groups. After
four months treatment there was no significant differ-
ence in prostate volume, serum PSA or IPSS symptom
score between the study groups, i.e. there was no
advantage for combining lovastatin with finasteride.
Still, the PSA level was lower among hypercholester-
olemic men both at the base line and after four months
treatment, which suggests that serum cholesterol level
could also affect PSA.

This is among the first clinical studies on this
subject. The results in general concur with previous
studies (2). Thus, based on the present evidence,
the answer for the title question seems to be “no”.
Lovastatin does not enhance the effect of finasteride
treatment for lower urinary tract symptoms or prostate
volume, and statins cannot be currently endorsed for
treatment of LUTS.

However, the follow-up time in this study was
only four months, and thus long-term effects cannot

be ruled out. While lovastatin does not appear to have
any immediate treatment effect in BPH (based on the
absence of synergistic effect with finasteride), it still
remains unclear whether lovastatin could reduce pro-
gression of BPH. Due to slowly progressing nature of
BPH this kind of treatment effect would take years,
instead of months, to become evident in a clinical
study.

Additionally, the two study groups differed
systematically according to their lipidemic status.
Serum cholesterol affects prostate growth (3), and it
is possible that this difference could have changed the
treatment response between the study groups.

In spite of these uncertainties, the study by
Stamatiou et al. shows that, despite the drug’s benefi-
cial cardiovascular effects, lovastatin does not seem
to have any short-term effect against BPH and does
not bring any benefit over the conventional medical
management of the condition. Thus, based on the
current evidence, we cannot recommend lovastatin
to patients for treatment of BPH and LUTS.
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ABSTRACT

Introduction: The aim of this prospective study was to compare the advantage of performing prostate biopsy with a greater
number of cores using the classic sextant procedure, with the aim of reducing false negative results.

Materials and Methods: 100 prostates were acquired from consecutive radical prostatectomies performed by the same
surgeon. Fourteen cores were obtained on the bench following surgery using an automatic pistol with an 18-gauge needle.
Six of these cores were obtained according to the sextant technique, as described by Hodge et al.; with the addition of a
further three lateral cores from each lobe and one from the bilateral transition zone. The whole gland and the fragments
were assessed by the same pathologist. An analysis of the frequency of the cancers identified in the cores of the sextant
and the extended biopsies was undertaken and the results evaluated comparatively. The chi-square test was used for the
comparative analysis of the cancer detection rate, according to the technique used.

Results: When 6 cores were removed, the positive cancer rate was 75%, which was increased to 88% when 14 cores were
(p <0.001). The withdrawal of 14 cores resulted in a significant 13% (95% CI [5%-21%]) increase in the positive rate of
cancer detection.

Conclusion: Extended biopsy, with the removal of 14 cores, is more efficient than the sextant procedure in improving the
rate of prostate cancer detection.

Key words: prostatic neoplasm; biopsy needle; pathology, diagnosis
Int Braz J Urol. 2008; 34: 563-71

INTRODUCTION (PSA) or by means of transrectal ultrasound revealing
hyperechoic and hypervascularized areas. When any
Prostate cancer is the most common non-cu- of these alterations is found, it becomes necessary
taneous malignant tumor in men. In the United States, to perform a transrectal ultrasound-guided prostate
it accounts for 33% of all new cancer cases and it is biopsy.
estimated that 218,890 men will be diagnosed in 2006, In 1989, Hodge and colleagues proposed
91% of which will be discovered at a localized or the undertaking of routine sextant biopsy and dem-
regional stage. Moreover, it is estimated that 27,050 onstrated the superiority of the method compared
men will die of the disease (1). to the digitally guided biopsy directed to nodules or
A great challenge for the early diagnosis of suspected areas. This method has become the gold
prostate cancer is that in its initial phase, the tumor standard for the diagnosis of prostate cancer (2).
is asymptomatic and only detected by the alterations A study with a mathematical laboratory
in the digital rectal examination, abnormal increase model showed that sextant biopsy could detect the
in the plasma level of the prostate specific antigen tumor in 36%, 44% and 100% of the cases in which
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the lesion occupied 2.5%, 5% and 20%, respectively,
of the gland volume (3). However, the sextant biopsy
has led to false negative results in 15% to 34% of
men (4-7). Furthermore, the general sensitivity of the
sextant biopsy was only 60% in patients with normal
prostatic DRE (8).

For these reasons, various modifications of
the technique have been proposed, some of which
suggested the acquisition of cores in a more lateral
region (9) or an increase in the number of cores
obtained (10-13). There seems to be a consensus in
the literature as to the superiority of the techniques
that involve the withdrawal of a larger number of
cores for the diagnosis of adenocarcinoma of the
prostate (10,12,14). However, the number of cores
to be obtained varies significantly among the vari-
ous studies published, with no overall consensus. In
reviewing the subject, we found only one prospective
and randomized study that compared 6 and 12-core
biopsies obtained in a significant number of patients
(14). This study did not demonstrate any significant
difference between the two procedures in the detec-
tion of prostate cancer.

Curiously, recent analyses have shown that in
the United States and the United Kingdom, traditional
sextant biopsy continues to be used in 20% to 70% of
the diagnostic centers, demonstrating a general uncer-
tainty as to the ideal number of cores to be obtained
in prostate biopsy (15-17). In the studies that show
advantages from the removal of more than 6 cores,
the comparison of sextant with extended biopsy was
performed in groups of patients suspected of having
of prostate cancer. To examine the true incidence of
false negative results, it would be necessary to obtain
the biopsy on patients known to be bearers of the
disease (i.e., those with a previous positive biopsy).
Further, the withdrawal of a large number of cores
could lead to an increase in the diagnosis of tumors
of no clinical importance and requiring no treatment.
This question could only be answered if the entire
prostate were examined histologically and completely,
thus permitting the definition of the pathological
characteristics of the tumor.

This study compares the rates of prostate
cancer detection by means of the withdrawal of 6 or
14 cores in order to determine the cancer detection
rates of the two techniques.
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MATERIALS AND METHODS

The study comprised of a prospective and
controlled analysis of prostate glands obtained by
radical prostatectomy of one hundred consecutive pa-
tients with clinically localized prostate cancer during
the period of August 2000 to March 2001. The project
was approved by the Ethics in Research Committee
of the hospital.

All the operations were performed by the
same surgeon (MS), in accordance with the surgical
technique previously described.

The inclusion criteria were the presence of
adenocarcinoma of the prostate in clinical stages T1-
T2 and recommendation of radical prostatectomy.
Patients with a previous history of radiotherapy, hor-
mone therapy or transurethral removal of the prostate
were excluded.

All the surgical specimens were subjected to
biopsy on the bench, immediately after their removal
with an 18-gauge needle and an automatic pistol. Six
cores were obtained from the peripheral zone, one
from each sextant, according to Hodge et al. and were
identified and analyzed under the label sextant biopsy
(2). An additional 8 cores were then removed, three
from the peripheral zone of the most lateral edge of
the prostate and one core from the transitional zone
of each lobe (Figures-1 and 2). These cores were
analyzed together with the first 6 (a total of 14 cores)
and were labeled as extended biopsy. All the cores
were stored in separate flasks and sent, together with
the surgical specimens, for pathological analysis. The
histological reading of all the slides was carried out
by the same pathologist (KRL).

The biopsy cores and the surgical specimens
were fixed in 10% formalin for a period of 4 to 16
hours. All the glands were submitted to histological
study in accordance with the recommendations previ-
ously described (18).

Both the biopsy cores and the surgical speci-
mens were investigated for the presence of adenocar-
cinoma, as classified in accordance with Gleason’s
criteria (19).

The chi-square test was used for the compari-
son of the frequency of the positive results in both
the sextant and the extended biopsies, employing a
95% confidence interval (95% CI) for each value. A
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Figure 1 — Sextant biopsy.

Figure 2 — Extended biopsy.
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5% significance level (p < 0.05) was adopted for the
rejection of the null hypothesis.

RESULTS

The determined positive cancer rate was
compared between the groups of the sextant and ex-
tended biopsies. Each of the specimens assessed was
considered to be positive when at least one positive
core was found in the sample. Table-1 shows the joint
distribution of the 100 assessed specimens when six
and 14 cores were analyzed.

It may be observed from Table-1 that when
6 cores were removed the positive cancer rate was
of 75%, compared to a rate of 88% when 14 cores
were removed. Results of McNemar's chi-squared
test showed that there was a difference in the posi-
tive detection rate between these two techniques (p
< 0.001). Thus, when 14 cores were removed there
was a significant increase in the positive cancer detec-
tion rate (Figure-3), estimated at 13% (95% CI [5%
- 21%)).

Cancer detection in each group increased as
PSA increased but there was no significant difference
between the groups (Table-2).

COMMENTS

Transrectal ultrasound-guided biopsy is the
procedure of choice for the diagnosis of prostate
cancer when the disease is suspected due to altera-
tions in the PSA levels and/or alterations perceived
by the DRE. This method has been modified, as there
has recently been a tendency to obtain more than 8
cores, despite a lack of standardized literature on the
subject. Regardless of recent studies demonstrating
that extended biopsy fails less often in the diagnosis
of prostate adenocarcinoma compared to the clas-
sic sextant biopsy proposed by Hodge et al., a large
number of clinics still prefer the sextant technique.
Although no data on this subject has been reported,
we observed that the majority of clinics continue to
follow the sextant method and biopsy only 6 cores. In
our study, we were able to demonstrate that 6 cores

Table 1 — Distribution of the 100 surgical specimens assessed by biopsy.

Sextant (6 cores) Total
Positive Negative
Extended Positive 75 13 88
(14 cores) Negative 0 12 12
Total 75 25 100
Table 2 — Cancer detection rates stratified by total PSA.
PSA (ng/mL)
<4 4.1a10 >10 Total
6 cores 6 (54.5%) 52 (83.9%) 16 (66.7%) 74 (76.3%)
14 cores 9 (81.8%) 58 (93.5%) 19 (79.2%) 86 (88.7%)
p=0.250 p=0.061 p=0.250

PSA = prostate specific antigen
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Figure 3 — Percentage of positive detection following assessment of either 6 or 14 cores isolated from 100 prostate

specimens.

biopsy fails in 25% of the cases, while taking 14 cores
decreases the failure rate to 12%, i.e. it detects 50%
more.

When the 25 prostates, where the sextant
biopsy was negative, were further analyzed, it was
observed that the tumor was confined in 72% of them.
Although no tumors were found in any of the cores,
the disease was already extraprostatic in 28% of the
cases. Conversely, in those cases where no tumor
was found in the 14-core biopsy, only 8.3% of the
specimens showed non-localized disease.

The fact that the present study was undertaken
on 100 prostates acquired from consecutive radical
prostatectomies not only eliminates any possible
bias in the selection of cases, but also allowed us to
compare the results of the two different methods ap-
plied to the same specimens. This differentiates this
study from previous reports, all of which compared
the findings of sextant biopsy with those of extended
biopsy, undertaken “in vivo”, and therefore, on dif-
ferent patients. Another advantage in using surgical
specimens on the bench is that the procedure permits
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the acquisition of cores of better quality from more
precise locations, as well as being undertaken by the
same investigator, which is in contrast to the pub-
lished studies in which the biopsy may be taken by
different doctors, introducing a possible bias. Another
strength of this study is that all the operations were
carried out by the same surgeon, as well as all the
pathological evaluation was performed by the same
uropathologist, thus avoiding the inter-observer dif-
ferences that are well-known in the literature.
Because it is intuitive, it is easy to accept
that an increase in the number of cores obtained in a
prostate biopsy will result in an improvement in the
detection rate for prostate cancer. However, there is
only indirect evidence and that expectation has not
yet been completely proven by scientific studies. For
example, the same author suggests opposite results.
Naughton and colleagues first showed that 44% of
cancer diagnoses require a biopsy from 7 to 13 cores,
in a retrospective analysis (20). Later in a prospective
study these authors showed that there was no statisti-
cally significant difference in the diagnosis of prostate
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adenocarcinoma when 6 and 12-core biopsies were
compared (14). Studies undertaken on Japanese men
showed a much smaller improvement of 7.7% to
13.8% when 12 cores were obtained, as compared
to those demonstrated by western studies (21,22). In
a prospective study, in which 6 and 12-core biop-
sies by transperineal approach were compared, no
significant difference was found when a palpable
nodule or lesion suspected by transrectal ultrasound
existed, except in situations in which there was an
increase in the level of PSA with no alteration in
the DRE or ultrasound, when the 12-core biopsy
demonstrated an advantage (23). One variable that
may affect the results of the biopsy is the volume of
the prostate. Cancer detection in prostates less than
50 cc was 38%, whereas prostates more than 50 cc
have a lower detection rate (23%) (24). One random-
ized prospective study investigated the influence of
the increase in the number of cores as a function of
prostate volume. In patients with no palpable nod-
ule but increased PSA levels, the cancer detection
rate doubled when using biopsies of 10 to 14 cores
compared to the sextant technique (25). This cor-
relation involving the need to increase the number
of biopsy cores in accordance with the volume of
the prostate has also been found in a Turkish study,
in which the authors suggest that the sextant biopsy
was not reliable even in small prostates. The study
further recommended that prostates of more than 35
cc should have 10 cores removed, and that in smaller
glands only 8 cores need to be obtained (26). The
same author had previously demonstrated, though
without relating the number of cores to prostate
volume, that when 10 cores were obtained the cancer
detection rate increased by 25.5% as compared with
the classic 6-core biopsy (27). In the present study
the average weight of the prostates was of 42.4 cc,
the standard deviation was 23.9 cc, and the increase
in tumor detection was of 13% when 14 cores were
used compared with a 6-core biopsy.

In another study of 179 consecutive patients
who underwent radical prostatectomy, it was ob-
served that a 12-core biopsy detected 31.3% more
cancer than the sextant technique (28). A group from
the University of Vienna working with Athenian
urologists in the attempt to validate a nomogram to
define the ideal number of biopsy cores based on the
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age and prostate volume of the patient, submitted
502 men to biopsy on the basis of the criteria of the
nomogram. The results were then compared with
those of a control group of 1,051 patients who had
previously had octant biopsy and re-biopsy when
the former was negative. The disease was found in
36.7% of the patients when the Vienna nomogram
was used, compared with 22% at the first octant
biopsy and 10% on re-biopsy (29). This group
confirmed that the sextant biopsy should only be
used on patients of more than 70 years of age, who
have a prostate volume of less than 40 mL. After
excluding that group of patients, the techniques that
used at least 8 core samples was preferred, with the
number of samples increasing in accordance with the
increased weight of the gland and as the age of the
patient diminished.

More recently, the possibility of using the
so-called saturation biopsies, which involve the
withdrawal of more than 18 cores, has been analyzed.
In one study, 24 cores were each acquired from 139
selected men and the procedure was performed by
two surgeons. The results were compared with a
group of 87 patients who had previously undergone
the 10-core technique. No significant difference
was found in the detection of the disease between
these two groups. The authors concluded that a 10-
or 12-core biopsy should be the method of choice
for the first investigation in the early detection of
prostate cancer (30). This type of strategy was also
confirmed more recently in a systematic review of
the literature, by which the present authors arrived
at the conclusion that an investigation into prostate
cancer using the 12-core biopsy should be considered
31).

On the basis of our findings and also on those
reported in the literature, the authors suggest that
there is no longer any justification, in practice, for
the continued use of the sextant biopsy. Even with
the extended technique, we still find an unacceptable
number of biopsies with false negative results (12%,
according to our data). In a future study we intend in
to compare the extended with the saturation biopsy
on the bench, which involves the acquisition of more
than 18 cores, in an attempt to discover whether there
is any advantage in this latter method in the detection
of adenocarcinoma of the prostate.
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CONCLUSION

Extended biopsy, with the removal of 14

cores, could be considered more effective than the
sextant procedure in improving the prostate cancer
detection rate.
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EDITORIAL COMMENT

It is commonly accepted that traditional
sextant transrectal biopsy may underestimate the true
tumor burden within the prostate after a whole mount
specimen is available. Today as technology continues
to evolve, it is imperative that clinicians have the most
accurate and comprehensive information available
upon which to base their recommendations. We know
from large retrospective series of radical prostatecto-
mies that traditional sextant biopsy may underestimate
the true tumor extent by as much as 46.6% when the
whole mount specimen is examined (1). The authors
are to be commended on this prospective analysis of
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100 consecutive radical prostatectomy specimens per-
formed by the same surgeon and pathology reviewed
by the same pathologist. Previous investigators have
demonstrated an increased yield of malignant diagno-
ses in vivo using extended systematic sextant biopsy
of twelve cores versus traditional sextant biopsy (2).
To my knowledge this study is unique, based on the
fact that the needle core biopsies were obtained from
the RP specimen on the bench.

Clearly, the author’s data demonstrate a
statistically significant increased yield of malignant
diagnoses of 13% when additional lateral cores were
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obtained from each lobe and bilateral transition zone.
These results further support the current trend of
extended systematic sextant biopsy of 12-14 cores.
There is a subset of patients that will have
negative biopsies even with the additional lateral and
transitional cores, yet the PSA level may continue to
rise. This particular scenario presents a diagnostic
dilemma to the clinician and anxiety for the patient.
In this setting, our approach is to perform stereotactic
transperineal prostate biopsy (STPB). Similar to a
prostate brachytherapy procedure, the prostate is po-
sitioned on the implant grid. Specimens are obtained
according to X, y, and z coordinates from eight equal
octants with pathology reported accordingly. Using
this technique, we have consistently achieved a 39%
positive biopsy rate. There was a significant differ-
ence in detection rates with the apex having a higher
incidence of malignancy than the base of the prostate
gland (p = 0.000). Furthermore, the anterior apex
harbored significantly more adenocarcinoma when
compared to the posterior apex (p = 0.026) (3).
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As our knowledge of biopsy techniques be-
come more sophisticated, it will be possible to map
malignant versus benign regions of the prostate;
whether or not targeted focal therapy results from this
remains to be determined.
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ABSTRACT

Objective: In recent years, there has been a rise in the incidence of prostate cancer (PCa), and routine screening for the
disease has become a well accepted clinical practice. Even with the recognized benefit of this approach, some men are
still reluctant to undergo digital rectal examination (DRE). For this reason, we designed the present study in order to bet-
ter understand men’s reactions about this method of screening. The aim was to identify possible drawbacks that could be
overcome to increase DRE.

Materials and Methods: We randomly selected 269 patients that were enrolled in an institutional PCa screening program.
They were first asked to answer a question regarding their preferred position to undergo the examination. Following this
step, they answered a questionnaire in which physical and psychological reactions regarding the DRE were presented.
Finally, we used a visual analogical scale (VAS) to analyze the perception of pain during DRE.

Results: The supine position was preferred for most patients (53.9%). Before DRE, about 59.4% of patients felt that the
exam would be acceptable. After DRE, this figure increased to 91.5% (p < 0.001). Mean VAS score during DRE was 1.69
on a scale with a range between 0 and 10 (0 = no pain; 10 = extreme pain).

Conclusion: Patient expectations about DRE were negative before examination and changed significantly following the
exam. Pain during examination was negligible, contrary to the prevalent belief. These two findings must be clearly pre-
sented to patients in order to improve PCa screening acceptance.

Key words: prostatic neoplasms; digital rectal examination, diagnosis
Int Braz J Urol. 2008; 34: 572-6

INTRODUCTION tion of the prostate volume and the initial detection of
PCa cases (5). Furthermore, its sensitivity depends on
Despite a certain degree of imprecision, the expertise of the physician, and if there is a large

digital rectal examination (DRE) still represents amount of inter-observer variability.
a useful method to identify prostate cancer (PCa) Community studies analyzing the reason why
cases (1,2). Among the available diagnostic tools, men refuse to undergo DRE are of pivotal importance
this method is the fastest, cheapest, and most ac- to the development of public health strategies aimed at
cessible to patients. However, a great number of PCa screening. The objectives of the present study are
men still refuse to undergo DRE (3), with reasons to analyze patients’ preferred examination position,

for this behavior varying from lack of knowledge to analyze the patients’ expectations and reactions
about the disease to cultural prejudice related to regarding DRE before and after the examination, to

the examination (3). analyze the level of pain felt during the exam, and
Despite some advantages, DRE has some finally, to define the acceptance of PCa screening
limitations (4), most of them are related to determina- performed annually.
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MATERIALS AND METHODS

Among 1070 men who participated in a PCa
screening program, 269 (25.14%) were randomly
chosen to participate the study. The ages of the patients
assessed varied from 45 to 86 years, and all men were
interviewed by undergraduate medical students under
the supervision of experienced urologists. All patients
underwent blood analysis for measurement of prostate
specific antigen (PSA), urinalysis, and DRE in the
supine position by experienced urologists. Patients
also completed questionnaires related to quality of
life, urinary symptoms, and sexual function.

Following these steps, patients answered the
questions presented in Figure-1. The first question
concerned the preferred position for DRE. The op-
tions were standing up, kneeling while resting on the
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Figure 1

1) In which position would you rather be examined?

elbows, supine, and left lateral positions. The second
question concerned the subjects’ expectations of how
it was going to be. Figure-2 included 3 questions about
patient’s reactions after examination. The first question
concerned the subjects’ expectations on how it was. The
second question concerned the acceptance of the annual
screening procedure and the third the perception of pain
related to the exam on a score from 0 to 10 according
to a visual analogical scale (VAS).

The impression of patients regarding the
DRE was classified according to the answer about
the expectation before and the reactions after DRE.
Patients who answered normal or not comfortable
were considered to have a good impression about
the examination; conversely, those who responded
humiliating or painful were considered to have a bad
impression about the examination.

1A%

2) Before the exam, what was your impression about digital rectal examination?

0 Painful

0 Humiliating

0 Not comfortable
o Normal
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Scale
No pain 0
1
Mild pain 2
3
Bothersome pain 4
5

Very bothersome pain 6

Intensive pain 8
9
Worst pain 10 s )" ‘g

Figure 2

1) After the exam, what is your impression about DRE?
0 Painful
0 Humiliating
0 Not comfortable
a Normal

2) Would you repeat this exam annually?
o Yes
o No

3) How do you classify pain in during this exam?

For statistical analysis we used the McNeman
Chi-squared test. Statistical analysis was performed
using the SPSS 12.0 for Windows software and sig-
nificance was set as p < 0.05.

RESULTS

Table-1 shows the results of the patients’
answers when questioned about the position they
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would choose to undergo DRE. More than half of the
patients preferred the supine position, and kneeling
while resting on the elbows was the least attractive.

Figure-1 illustrates the patients’ expectations
about DRE. Notably, before undergoing the exam,
54% of patients imagined that it would be painful,
humiliating, or bothersome. After the exam, 137
(50.9%) patients maintained their answer, while 132
(49.1%) changed their answer and expressed a good
impression about the exam. Also, before the exam,
160 of the 269 patients (59.5%) imagined that the
exam would not cause discomfort. After DRE, 246
out of 269 patients (91.4%) had a good impression
(p <0.001) (Figure-2).

When the men were asked if they would be
willing to repeat the examination annually, with the
aim of screening for PCa, only five patients answered
negatively. The other 264 (98.1%) patients said that
they would repeat the exam without foreseeing any
problem.

The mean pain score related to DRE as re-
ported on the VAS was 1.68 (median 1).

COMMENTS

The present study analyzed the reactions of
men regarding DRE who had never previously un-
dergone this examination. To justify this study, it is
necessary to consider that because of their pervasive
heterosexual culture, for many decades Latin-Ameri-
cans have been extremely hesitant to undergo this
kind of examination.

Table 1 — Patients’ preferred position for digital rectal
examination.

Position N (%)

Standing up 76 28.25

Kneeling while resting 19 7.07
on the elbows

Supine 145 53.90

Left lateral 29 10.78

Total 269 100
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In the post-PSA era, there was a great advance
when patients’ wives and girlfriends became support-
ive of the urologists’ cause, convincing patients that a
man’s prostate examination had the same significance
as a woman’s preventive gynecologic examination.
With this example and with a great appeal from the
medical community, there was a large amount of sup-
port for men to adhere to PCa screening programs.
The extent of this cultural revolution could be proven
by the fact that in only one day of attending PCa
screening, we found 1070 men who were subsequently
included in this study.

Based on the data of the present study, the
expectations before the examination showed that half
of the men were not worried because they imagined
that the examination would be non-traumatic; this
expectation was not only confirmed but increased
after DRE.

One hundred nine patients did not have a
favorable previous impression about the examina-
tion, but after the exam, only 23 men maintained this
impression. It is important to point out that the level
of pain reported when they underwent the exam was
extremely low, 1.69 on a scale from 0 to 10, dem-
onstrating numerically what specialists have been
repeating continuously to patients.

In the medical literature, we found only
one reference in which the authors compared two
methods of prostate examination, with better ac-
ceptance of the standing position, with the body
bending forward and supported by the elbow, than
of the left lateral position (5). In the present report,
the supine position was the preference of more than
half of the patients. The majority of assistant physi-
cians, seniors or juniors, also preferred the supine
position, which allows a better impression of the
prostate characteristics.

Correspondence address:

Dr. Miguel Srougi

Rua Peixoto Gomide 2055 / 81
Sao Paulo, SP, 01409-003, Brazil
Fax: + 55 11 3257-9006

E-mail: srougi@uol.com.br

575

Scientifically unmasking the DRE, as we have
shown, supplies important information to the physi-
cians who are dedicated to PCa screening and to public
health care problems. Our data clearly demonstrate
that DRE is far from being a humiliating or painful
exam. These figures indicate that when candidates for
PCa screening are properly advised and treated with
the humanistic principles that govern good medical
practice, almost 100% of them promise to return an-
nually to undergo the examination.
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EDITORIAL COMMENT

The authors have analyzed one aspect
of digital rectal examination (DRE) that, at first
glance only, could be considered insignificant.
In fact, we have to consider that the screening
program was conducted in a geographic area
where the predominant Latin-Americans have a
great hesitation to undergo this kind of exam due
to cultural and religious reasons. I fully agree
that the results of this study should support the
urologists and the general physicians to convince
the patient that this type of exam is far from being
humiliating and painful. If the cultural revolution
continues on this course, DRE can be considered
in the mind of the general population at the same
level of a woman’s preventive gynecologic exam.

EDITORIAL COMMENT

Digital rectal examination (DRE) is
clearly not an ideal general screening tool for
prostate cancer (if one believes that it should be
done at all). Nevertheless, proposing DRE to his
male patients the urologist raises their awareness
of prostate diseases, and provided sufficient
explanation is given, it should certainly be in-
cluded in regular check-ups. The authors should
be commended for demystifying DRE.
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Unfortunately, many physicians are still reluctant
to perform a DRE due to the lack of experience
or due to culture reasons. Moreover, it should be
remembered that the positive predictive value of
DRE is limited as predictor of prostate cancer
diagnosis (1), and an effective program of pros-
tate cancer prevention has to be accompanied by
a PSA examination.
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Can Bipolar Vaporization be Considered an Alternative Energy
Source in the Endoscopic Treatment of Urethral Strictures and
Bladder Neck Contracture?
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ABSTRACT

Objective: We evaluated the outcome of bipolar energy by using PlasmaKinetic™ cystoscope instruments in the treatment
of urethral stricture and bladder neck contracture.

Materials and Methods: Twenty-two male patients with urethral stricture and five with bladder neck contracture were
treated by endoscopic bipolar vaporization. The most common etiology for stricture formation was iatrogenic (85.2%) and
the mean stricture length was 12.2 mm. All patients were evaluated with urethrography and uroflowmetry one month and 3
months after surgery. Urethroscopy was routinely performed at the end of the first year. Preoperative mean maximum flow
rate (Q max) was 4.9 mL/s for urethral stricture and mean Q max was 3.4 mL/s for bladder neck contracture. The results
were considered as “successful” in patients where re-stenosis was not identified with both urethrography and urethroscopy.
Minimum follow-up was 13.8 months (range 12 to 20).

Results: Tissue removal was rapid, bleeding was negligible and excellent visualization was maintained throughout the
vaporization of the fibrotic tissue. Postoperative mean Q max was 14.9 mL/s and the success rate was 77.3% for urethral
stricture at mean follow-up time of 14.2 months. The success rate was 60% with a mean follow-up time of 12.2 months
for bladder neck contracture and the mean Q max was 16.2 mL/s, postoperatively.

Conclusions: The study suggests that bipolar vaporization is a safe, inexpensive and reliable procedure with good results,
minimal surgical morbidity, negligible blood loss, and thus, it could be considered as a new therapeutic option for the
endoscopic treatment of urethral stricture and bladder neck contracture.

Key words: urethra; urethral stricture; endoscopy, vaporization; bipolar energy
Int Braz J Urol. 2008; 34: 577-86

INTRODUCTION A recent survey of stricture management
in the United States showed that most urologists
The management of urethral stricture (57.8%) do not perform urethroplasty, while 31%
and bladder neck contracture include periodic to 33% would continue to manage the stricture by
dilatation, blind internal urethrotomy, optical minimally invasive means despite predictable failure.
urethrotomy with or without monopolar electro- Many urologists have selected the use of endoscopic
cautery or various laser treatment and definitive procedure as primary approach, but, currently, this ap-
open urethroplasty. Although long term results proach is no longer justified based on studies reported
of open urethroplasty surgery are excellent, open in the literature (1-3).
urethroplasty surgery can be challenging and time- Although internal urethrotomy continues to
consuming. be the most commonly used procedure, the optimal
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management is still widely debated, because the
recurrence rates range between 75% and 80% in the
long term (1-3). As an alternative energy source, the
first bipolar device for endourological procedures was
Gyrus device using PlasmaKinetic™ Endourology
System (Gyrus PlasmaKinetic™ System, Medical,
Maple Grove, MD). Bipolar energy enables an instant
incision and vaporization of the stricture, and contrib-
utes to decreased recurrent scar tissue formation (4-6).
Thus, current prospective pilot study was conducted
to evaluate efficacy and safety of PlasmaKinetic™
cystoscope instruments in the treatment of urethral
strictures and bladder neck contractures.

MATERIALS AND METHODS

Between May 2004 and December 2005,
twenty-seven male patients 29 to 74 years old (mean
age 56.3) with urethral strictures or bladder neck
contractures underwent endoscopic bipolar vaporiza-
tion using PlasmaKinetic™ cystoscope instruments:

Plasma-Cise™ and Plasma-Cut™ (Figure-1). The
study was performed in accordance with the Helsinki
Declaration of the World Medical Association, and
written informed institutional research consent was ob-
tained from all patients. The strictures were localized in
the urethra and the bladder neck in 22 and 5 patients,
and treated with Plasma-Cise™ and Plasma-Cut™ in
16 and 11 patients, respectively. The most common
cause of stricture was iatrogenic (85.2%), followed
by trauma (14.8%). The location of the stricture was
penile, bulbar and membranous urethra in 4, 15 and 3
patients, respectively (Table-1). Four of bladder neck
contractures were detected after radical retropubic
prostatectomy and one after ileal neobladder.

The stricture length was measured by both
uroradiography and urethroscopy using a ureteric
catheter after excising the scar tissue. The average
length of the strictures was 12.2 mm. (range 10 to 25
mm). Twenty-two patients had untreated strictures and
the remaining were previously treated by cold-knife
urethrotomy in three and urethroplasty in two. There
was single stricture in 23 and multiple in 4 patients.

Figure 1 — Gyrus PlasmaKinetic™ Endourology System and cystoscope instruments: Plasma-Cise™ and Plasma-Cut™.
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Table 1 — Site and etiology of the stricture.

N Patients (%)

Site
Urethra 22 (81.5)
Penile 4 (14.8)
Bulbar 15 (55.6)
Membranous 3(11.1)
Bladder neck 5(18.5)
Etiology
latrogenic 23 (85.2)
TURP 13 (48.2)
TUR-BT 2 (74)
RP 3(11.1)
RRP 4 (14.8)
Ileal neobladder 1 (3.7
Traumatic 4 (14.8)

TURP = transurethral resection of prostate; TUR-BT = trans-
urethral resection of bladder tumor; RP = retropubic simple
prostatectomy,; RRP = retropubic radical prostatectomy.

All patients were evaluated preoperatively
based on previous medical history, physical examina-
tion, urine culture, ultrasound of the upper tract, ure-

thrography and uroflowmetry. Combined antegrade
and retrograde urethrography was performed in two
patients with previously placed suprapubic tube. Any
active urinary tract infection was treated and routine
prophylactic antibiotics were administered before
surgery. All patients received general or spinal anes-
thesia. For safety purposes, a guidewire or 5F ureteral
catheter was passed through the stricture whenever
possible (Figure-2). Core-through vaporization was
performed for obliterative strictures in two patients
with suprapubic tube. The procedure was performed
by using a 19F cystoscope and PlasmaKinetic™ cys-
toscope instruments were easily passed through the
5F working channel of the cystoscope (Figure-1).
Vaporization was performed at 12 o’clock for
urethral strictures and at 4 and 8 o’clock for bladder
contractures using 60 watt vaporization power setting
and 0.9% sodium chloride solution for irrigation. No
desiccation was done. An 18 Fr. urethral catheter was
left in the bladder for 24 hours after the procedure.
Uroflowmetry and urethrography were
performed one month after surgery and repeated
every 3 months. All patients were evaluated using
urethroscopy 12 months after the procedure to as-
sess the outcome. During the follow-up, if maximum
flow rate (Q max) was < 15 mL/s, urethroscopy was
performed to exclude recurrent stricture. The results

Figure 2 — A)- Preoperative urethrography showing urethral stricture (arrowhead). B)- Postoperative urethrography showing widely
patent urethra after bipolar vaporization.
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Figure 3 — A guide-wire was passed through the stricture whenever possible and vaporization was performed.

were considered as “successful” in patients in whom
the Q max was > 15 mL/s without any obstructive
symptoms and with no evidence of recurrent stricture
with urethrography or urethroscopy (Figure-3) (7).
The outcome was defined as a “failure” if the patient
needed any intervention after initial treatment due to
re-stenosis (7). The follow-up was 12 to 20 months
(mean 13.8 months). Preoperative mean Q max was
4.9 mL/s (range 0 to 9) in 22 patients who had urethral
stricture and 3.4 mL/s (range 0 to 5) in 5 patients who
had bladder neck contracture. The overall mean Q
max was 4.6 mL/s (range 0 to 9) before surgery in 27
patients.

Statistical analysis was carried-out using the
NCSS-PASS 2007. Differences between the preopera-
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tive and postoperative mean Q max values of patients
were analyzed by the Wilcoxon test. Differences were
considered significant for p < 0.05.

RESULTS

In 25 patients, we passed a guidewire or 5
Fr. ureteral catheter without any technical difficulty.
Core-through vaporization was applied in two cases
with obliterative strictures, successfully. Blood loss
was negligible and excellent visualization was main-
tained throughout the procedure. The average opera-
tive time was 15 minutes (range 8 to 30). All patients
were continent after removing the catheter and able
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Table 2 — Mean Q max of patients that did not require a subsequent procedure depending on location of the stricture.

Location N Pts Preoperative Q max Postoperative Q max
Urethra 22 4.9 mL/s 14.9 mL/s
Bladder neck 5 3.4 mL/s 16.2 mL/s

to void, satisfactorily. Postoperative Q max ranged
between 6 to 25 mL/s (mean 15.2 mL/s) in 27 patients.
Twenty patients without any evidence of recurrence
on urethrography voided with a mean Q max of 17.2
mL/s (range 15 to 25) at the end of the first month.
In 22 patients with urethral stricture, at a
mean follow-up time of 14.2 months (range 12 to 20
months) and the postoperative Q max ranged between
6 to 24 mL/s (mean 14.9 mL/s) (p < 0.0001) (Table-
2). Seventeen of these patients with urethral stricture
had no signs or symptoms to suggest recurrence after
urethrography and uroflowmetry examinations, and
the post-operative Q max ranged between 16 to 24
mL/s (mean 16.8 mL/s). Recurrent stricture was
found in 5 (22.7%) cases, 3 of which underwent
urethroplasty (Q max was 6 mL/s in all cases) and 2
were on urethral dilation (Table-3). The Q max was
11 mL/s and 13 mL/s in two patients who required

urethral dilation. After urethral dilation, the Q max
of these patients was improved to 15 mL/s and 17
mL/s, respectively. In all 5 patients, urethroscopy
was performed to confirm recurrent urethral stricture.
We had no evidence of voiding dysfunction in these
patients, and therefore we did not use urodynamic
study in the evaluation.

Of'the 5 cases with bladder neck contracture,
3 were cured with a mean follow-up time of 12.2
months (range 12 to 14). The mean Q max was 16.2
mL/s (range 7 to 25), postoperatively (p = 0.043) (Ta-
ble-2). One patient with a Q max of 7 mL/s required
a second vaporization of the contracture and the other
improved with frequent urethral dilation (Q max was
increased from 10 mL/s to 17 mL/s) (Table-3).

The success rate was 77.3% (17/22) for
urethral stricture and 60% (3/5) for bladder neck
contracture. A total of 20 out of 27 patients were cured

Table 3 — Outcome of bipolar vaporization and subsequent procedures.

N N (%) N (%) N Pts With Subsequent Procedures
Pts  Pts Without Pts With Urethroplasty Dilation Vaporization
Recurrence Recurrence
Site
Urethra 22 17 (77.3) 5(22.7) 3 2
Bladder neck 5 3 (60) 2 (40) 1 1
Etiology
latrogenic 23 18 (78.3) 5217
TURP 13 11 (84.6) 2(15.4) 1 1
TUR-BT 2 2 (100)
RP 3 2 (66.7) 1(33.3) 1
RRP 4 2 (50) 2 (50) 1
Ileal neobladder 1 1 (100) 1
Traumatic 4 2 (50) 2 (50) 2

TURP = transurethral resection of prostate; TUR-BT = transurethral resection of bladder tumor,; RP = retropubic simple prostatectomy;,
RRP = retropubic radical prostatectomy.
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(74%) after the procedure during a mean follow-up
of 13.8 months (range 12 to 20 months).

COMMENTS

latrogenic causes, which result in strictures
anywhere in the urethra, are the most common cause
in current clinical practice and the optimal manage-
ment still remains widely debated. Though urethro-
plasty has a high success rate, endoscopic treatment
is still preferred by the majority of urologists (74%)
because of its safety and simplicity (2, 8-10).

The low success rates of cold knife urethroto-
my prompted us to search for different therapeutic al-
ternatives, and various types of lasers were attempted
for this purpose. The reason for using lasers instead
of cold knife depends on the basis of decreased for-
mation of scar tissue. Primary experience with lasers
have shown success rates ranging between 36% and
50%. Some of the recent reported studies have shown
promising success rates of up to 93% with contact Nd:
YAG laser and Ho: YAG laser (1,11,12). Because of
its high cost, laser treatments have not gained wide
popularity for routine use. Therefore, we conducted
this study to confirm if the vaporization could be an
alternative energy source for the treatment of urethral
strictures and bladder neck contractures.

The intended use of bipolar vaporization
using PlasmaKinetic™ cystoscope instruments is to
perform vaporization of fibrous tissue. Two types of
tip design are available; braided-tip (Plasma-Cut™)
for finer fibrous tissue, and spring-tip (Plasma-Cise™)
for more aggressive fibrous tissue removal in stricture
or bladder neck incisions. The mechanism of the bi-
polar energy depends on a vapor ball that is located
around the end of the device where energy is passed.
The high-frequency energy passes through the 0.9%
sodium chloride solution that is in contact with the scar
tissue from the active to the return tip of the instrument.
The irrigation solution forms a thin layer to convert
into vapor plasma containing energy charged particles.
When these high energy charged particles come in con-
tact with the tissue, they cause disintegration through
molecular dissociation (4-6,13,14). This leads to lower
temperatures at the treatment site, so that the depth of
the thermal damage of the surrounding tissue is less
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than 1 mm. In recent studies, the depths of the vapor-
ization ranged from 118pum to 163um compared with
287um for the monopolar energy (4,15). The depth of
penetration of Ho: YAG laser, which is known to be as
shallow, is 0.5 mm (11,16).

The main difference between the bipolar
energy and cold-knife procedures is that the fibrotic
tissue is not only incised but also evaporated with the
vaporization. Thus, the recurrence of scar tissue can be
decreased (4-6,15). As in laser therapy, we observed
that the tissue removal was rapid and bleeding was
minimal with the vaporization, and surgical field was
visually clearer than the cold knife urethrotomy.

However, the abundant corpus spongiosum
around the bulbar urethra renders endoscopic treat-
ment more successful than the bladder neck, cold-
knife urethrotomy is limited for short strictures in the
bulbar urethra. This technique has high failure rates
especially when the stricture is longer or is associated
with significant spongiofibrosis. As a common concept,
urethroplasty is the ideal first-line therapy in younger
patients with traumatic strictures (8,10). We believe that
bipolar vaporization can be considered an alternative
treatment before performing more invasive procedure
such as urethroplasty in older patients, the majority
of which with longer and fibrotic iatrogenic urethral
strictures and bladder neck strictures. If the bipolar
technique is eventually selected in order to achieve
lower rates of spongiofibrosis, bipolar vaporization can
also be used effectively in younger patients with short
traumatic strictures in the bulbar urethra.

The success rates of cold-knife urethrotomy
at 5 years is less than that of urethroplasty (50% vs.
83%) and it is well accepted that bipolar PlasmaKi-
netic™ technology has a slightly greater failure rate
compared with urethroplasty (9,17). However, failure
of the procedure does not affect a second repeated
procedure. Indeed, this technique was successful
in 77.3 % of patients and spared the cases from a
far more invasive procedure such as urethroplasty.
Nevertheless, we believe that if vaporization fails,
repeat attempts at endoscopic correction of urethral
stricture should be abandoned in favor of definitive
urethroplasty.

The results of core-through urethrotomy have
ranged from 58% to 100% as reported by various
investigators. A high recurrence rate (40% to 50%)
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has been a cause of concern, especially after the use
of cold knife (16,18). The key to successful treatment
of obliterative urethral strictures is not only to incise
the hard fibrotic tissue but also to excise the fibrosis
to prevent re-stenosis. For this reason, bipolar energy
can be used to incise, excise and vaporize during
the core-through procedure, lowering the risk of re-
scarring and re-stenosis by eliminating the need for
coagulation (4-6).

In current study, we reported the first clini-
cal experience with bipolar energy and our cure rate
was 77.3% for urethral stricture and 60% for bladder
neck contracture. As we compare success rates of
bipolar energy with cold knife urethrotomy (range
60% to 70%) and laser therapy (range 59% to 93%)
for the treatment of urethral strictures, our results
seems to be as effective as laser treatment, and better
than cold knife (1,19,20). Furthermore, as regards
the cost-effectiveness of the treatment, vaporization
of the scarred tissue using bipolar energy by Plas-
maKinetic™ cystoscopic instruments has an obvious
advantage over laser therapies with good results for
urethral strictures and bladder neck contractures.

There may be some limitations of this study,
such as the inadequacy of the sample size, the lack of a
questionnaire for the assessment of urinary symptoms,
and the heterogeneity of the patients.

CONCLUSION

In the present study, short operative time,
minimal surgical morbidity, negligible blood loss
and satisfactory success rate cast new light on the
endoscopic treatment of urethral stricture. Our results
indicate that bipolar vaporization of urethral strictures
is a safe and cost-effective procedure.
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EDITORIAL COMMENT

This study reminds us that the field of bipolar
energy is moving forward and wider to treat urethral
strictures besides transurethral resection of prostate.
The endoscopic technology in the 21st century is
running, not walking, towards reduction in the use
of irrigation volume, bleeding, catheter, and hospital
time. Urologist should not be left behind while the
winds of endoscopy are blowing.

A limitation of this study is the small num-
ber of patients recruited at its current status. This
limitation greatly implicates the interpretation of
the complication findings. The use of statistics to

584

18. Thomas MA, Ong AM, Pinto PA, Rha KH, Jarrett TW:
Management of obliterated urinary segments using a
laser fiber for access. J Urol. 2003; 169: 2284-6.
Pansadoro V, Emiliozzi P: Internal urethrotomy in the
management of anterior urethral strictures: long-term
followup. J Urol. 1996; 156: 73-5.

Albers P, Fichtner J, Briihl P, Miiller SC: Long-term
results of internal urethrotomy. J Urol. 1996; 156:
1611-4.

19.

20.

Accepted after revision:
July 2, 2008

decide clinical relevance of these findings at this
stage is premature; hence, they must be viewed
cautiously. Their statistical significance or insig-
nificance may not reflect a true clinical relevance.
A double-blind randomized comparison and ac-
crual of a larger pool of patients with a longer
follow-up period will definitely provide a more
accurate picture that may prove the difference
between bipolar energy, cold knife urethrotomy
and laser therapy. More data will be needed for the
comparison of different devices and for the further
assessment of complications.
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EDITORIAL COMMENT

In this issue of International Braz J Urol,
Basok and co-workers report their preliminary
experience in the treatment of urethral stricture
and bladder neck contracture using bipolar energy
by PlasmaKinetic™ cystoscope instruments. They
enrolled 22 male patients with urethral stricture and
5 with bladder neck contracture. In 22 patients with
urethral stricture, postoperative mean Q  was 14.9
mL/s and the success rate was 77.3% at mean follow-
up time of 14.2; in the 5 cases with bladder neck
contracture, the success rate was 60% with a mean
Q. of 16.2 mL/s at a mean follow-up time of 12.2
months. Authors conclude that bipolar vaporization is
a safe, inexpensive and reliable procedure with good
results, minimal surgical morbidity and negligible
blood loss. They suggest that this new technique can
be considered favorably as a new therapeutic option
for the endoscopic treatment of urethral stricture and
bladder neck contracture.

Each new technique is thought to be better
than the old one, but it can be asserted only after a well
design study with an adequate follow-up. Unlike new
drugs, such as antimuscarinic agents or botulinum
toxin for the treatment of overactive bladder, which
require a substantial amount of research and assess-
ment before licensing, new surgical procedures have
often found their way into clinical practice with little
and imperfect evidence. This has also been the case
in Urology. Examples may be the widespread use of
several and different sets of mid-urethral sling for the
treatment of stress urinary incontinence or different
techniques, using mesh, for pelvic organ prolapse
repair. As concerns results, it generally seems that
many of the new surgical approaches have not been
developed gradually using adequate health-technol-
ogy-assessment systems. This topic was primarily
addressed by the Interventional Procedures Program
of'the UK’s National Institute for Health and Clinical
Excellence (NICE), which has published guidelines
regarding the efficacy and safety of over 250 proce-
dures since 2002. These guidelines primarily apply
to the UK but are also used as a source of information
for other countries (1).

Recently Barbagli and Lazzeri addressed the
issue of performing randomized controlled studies on
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urethral reconstructive surgery (2). They realized that
the evidence for new surgical techniques has often
been poor, and typically included small numbers of
patients with inadequate length and completeness
of follow-up (3). The question is what has history
taught us as regards who is dealing with new urethral
reconstructive surgeries?

Most of the evidence usually comes from case
series, whereas evidence from randomized trials is
sparse and meta-analyses of these trials are extremely
rare. One of the outstanding examples of that it is the
introduction of oral mucosa as a substitute material.
Currently, oral mucosa has become the most popular
substitute material in the treatment of urethral stric-
tures, as it is readily available and easily harvested
from the cheek, lip or tongue, allowing for a concealed
donor site scar with low oral morbidity (4). All the
papers that have contributed to the widespread use of
the oral mucosa graft are retrospective, not prospec-
tive, nor are they randomized, controlled trials.

Lack of good evidence for new techniques
or new approaches to urethral strictures may repre-
sent challenges for many of us. It is a challenge for
urologists who want to offer potential benefits of new
treatments to suitably selected patients, for patients
who need good information when making choices
and for government and private health-care funding
bodies in deciding whether new procedures should
be introduced into use and reimbursed. Thus, caution
should be reserved for any new techniques before
introducing them in clinical practice. Registers for
collection of data for all patients undergoing a new
procedure might represent a valuable tool regarding
efficacy and safety, when evidence from randomized
trials is lacking.
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ABSTRACT

Objectives: To assess epidemiologic characteristics of penile cancer in Brazil.

Materials and Methods: From May 2006 to June 2007, a questionnaire was distributed to all Brazilian urologists. Their
patients’ clinical and epidemiological data was analyzed (age, race, place of residence, history of sexually transmitted dis-
eases, tobacco smoking, performance of circumcision, type of hospital service), as well as the time between the appearance
of the symptoms and the diagnosis, the pathological characteristics of the tumor (histological type, degree, localization and
size of lesion, stage of disease), the type of treatment performed and the present state of the patient.

Results: 283 new cases of penile cancer in Brazil were recorded. The majority of these cases occurred in the north and
northeast (53.02%) and southeast (45.54%) regions. The majority of patients (224, or 78.96%) were more than 46 years
of age while only 21 patients (7.41%) were less than 35 years of age. Of the 283 patients presenting penile cancer, 171
(60.42%) had phimosis with the consequent impossibility to expose the glans. A prior medical history positive for HPV
infection was reported in 18 of the 283 cases (6.36%). In 101 patients (35.68%) tobacco smoking was reported. The vast
majority of the cases (n =207; 73.14%) presented with tumors localized in the glans and prepuce. In 48 cases (16.96%)
the tumor affected the glans, the prepuce and the corpus penis; in 28 cases (9.89%) the tumor affected the entire penis. The
majority of the patients (n = 123; 75.26%) presented with T1 or T2; only 9 patients (3.18%) presented with T4 disease.
Conclusion: Penile cancer is a very frequent pathology in Brazil, predominantly affecting low income, white, uncircumcised
patients, living in the north and northeast regions of the country.

Key words: penile cancer; epidemiology; phimosis
Int Braz J Urol. 2008; 34: 587-93

INTRODUCTION There are many proposed etiologies underly-
ing the development to penile cancer however many

Penile cancer is an aggressive and mutilating aspects of the pathophysiology of this disease are still

disease that deeply affects the patient’s self-esteem. poorly elucidated. What is known is that there is a
Penile cancer is a rare neoplasia with low incidence strong association between the presence of the prepuce
in developed countries. One of the highest world in- and the development of the disease (3). The risk of de-
cidence is found in India with rates of 3.32/100,000 veloping this neoplasia was studied by Maden et al. (4)
inhabitants, and the lowest incidence is in Jewish in three groups of individuals. In those that had never
men born in Israel with rates close to zero (1). In the been circumcised, the risk was 3.2 times higher than in
United States, the incidence rate is 0.2 cases for each those that were circumcised at birth and 3 times higher
100,000 inhabitants whereas in Brazil the incidence than the ones who were circumcised during the neona-
rate of penile cancer is 2.9 - 6.8/100,000 inhabitants, tal period. Similarly, Paymaster and Gangadharan (5)
resulting in this country having one of the world’s reported an incidence of 3.3% among non circumcised
highest incidence rates for this neoplasia (2). individuals and 0% in those circumcised after birth.
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Furthermore, among those with phimosis
or excess prepuce, a low socioeconomic level of the
patients and poor personal hygiene were the most
important risk factors for the development of penile
cancer (6). The importance of the association of these
three risk factors is well established; nevertheless in
the work of Frisch et al. (7), a low incidence of penile
cancer was observed in Scandinavia, even though the
population studies reported from this geographical
area showed a low incidence of circumcisions.

Also smegma has been implied in the car-
cinogenesis of penile cancer. Experiments have
demonstrated that cancer of the uterine cervix can be
induced in female rats through the local application
of smegma (8); however the specific carcinogenicity
of'this substance has yet to be defined (3). A common
risk factor for penile cancer includes a clinical history
of sexually transmitted diseases such as gonorrhea,
Chlamydia, and/or syphilis, even though there is no
evidence of a causality relationship between these
infectious pathogens and the development of this
neoplasia (4).

There is an association between Human
Papilloma Virus (HPV) infection and penile cancer in
30 to 50% of cases, primarily HPV 16 (9), although
the exact role of the infection in the genesis of this
neoplasia has not yet been entirely clarified (10).

Prospective epidemiological studies about pe-
nile cancer are rare. In Brazil there are no multicenter
epidemiological studies regarding this neoplasia. The
aim of this study was to prospectively evaluate the
epidemiological characteristics of penile cancer in
Brazil, assessing the presence of predisposing fac-
tors, the places where the incidence of the disease is
higher, the age of the manifestation and the clinical
characteristics of the disease.

MATERIALS AND METHODS

Over the period from May 2006 to June 2007,
an epidemiological study was conducted among Bra-
zilian urologists to further elucidate the incidence, risk
factors, and patient characteristics of newly diagnosed
penile cancer patients within Brazil. Each urologist
treating a newly diagnosed penile cancer was asked
to complete a patient directed questionnaire with no
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patient identifiers provided in order to maintain patient
confidentiality. These questionnaires were sent back
to our institution and the results were entered into a
prospectively collected database.

The patient’s clinical and epidemiological
data was assessed in the questionnaire: age, race, place
of residence, degree of education, history and type of
sexually transmitted diseases, presence of phimosis
(patients with incapacity to expose the glans), pres-
ence of HPV, age the circumcision was performed
(childhood, adolescence and adulthood), tobacco
smoking, type of hospital service (public or private
network).

Also assessed were: the time between the
appearance of the symptoms and the diagnosis of
penile cancer; the presence of pre-neoplasic diseases
(balanitis xerotica obliterans, Bowen’s disease or
erythroplasia of Queyrat); the anatomical pathological
characteristics of the tumor, such as the histological
type, degree, localization of the lesion (glans, prepuce,
corpus, shaft or the entire penis); size of the lesion;
presence of palpable inguinal lymph nodes; stage of
the disease; presence and localization of metastasis
and the type of treatment performed, if surgical
(partial penectomy, radical penectomy, lymphadenec-
tomy) or palliative (chemotherapy, radiotherapy).

All patients filled out an informed consent
form to be included in the sample. The present study
was approved by the Bioethics Committee of our
institution.

RESULTS

Study accrual and analysis was performed
from May 2006 to August 2007. During this study
period, 283 questionnaires were received containing
283 new cases of penile cancer. We observed that
the majority of the cases (149 cases - 53.02%) were
reported in the north and northeast regions of the
country with the lowest human development index.
The region with fewer reports of cases was the South-
ern region, a region with a high human development
index presenting less than 2 cases (0.71%).

The age range of the patients affected by the
disease is shown in Table-1. We can observe that the
vast majority of the patients (n = 224; 78.96%) were
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Table 1 — Distribution of the cases of penile cancer in
relation to age.

Age Range N of Cases (%)
<26 years 10 (3.53)
27-35 years 11 (3.88)
36-45 years 34 (12)

46-55 years 53 (18.72)
56-65 years 60 (21.2)

> 66 years 111 (39.22)
Total 283 (100)

older than 46 years of age, while only 21 patients
(7.41%) were less than 35 years of age. Of the 283
patients with penile cancer, 214 (75.61%) were Cau-
casian, 63 (22.26%) were Black and only 6 (2.12%)
were Oriental.

Of the 283 patients presenting with penile
cancer, 171 (60.42%) presented with severe phimosis
not allowing the possibility of exposing the glans and
37(13.07%) had a circumcision. Of these 37 patients,
only 1 underwent the procedure in childhood, 4 during
adolescence and 32 in adulthood. The patients that
had a circumcision in childhood or adolescence pre-
sented a low grade penile tumor (Grade 1 - 3 patients,
Grade 2 - 2 patients). Of the 32 patients who had a
circumcision in adulthood, 28 presented low grade
tumors and 4 (12.5%) presented high grade tumors.
Of all 37 patients that had a circumcision, only 5 (all
belonging to the group of those who underwent cir-
cumcision while adults) presented a tumor affecting
the corpus penis.

Table 2 — Staging of 283 cases of penile cancer studied.

Staging N of Cases (%)
Tis 7(2.47)

Tl 102 (36.04)
T2 111 (39.22)
T3 44 (15.54)
T4 9(3.18)
Total 283 (100)
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A history of HPV was reported in 18 of the
283 cases (6.36%). In 101 patients (35.68%) there was
areport of tobacco smoking. The number of cigarettes
per day that the patients consumed tobacco was not
reported, nor was the length of time those patients had
been tobacco smokers preventing further statistical
analysis to be conducted. Of the 101 tobacco smok-
ing patients, 87 (86.13%) presented with a low grade
tumor and 14 (13.86%) presented with a high grade
tumor.

The vast majority of cases (n=207; 73.14%)
presented with tumors localized in the glans penis and
prepuce. In 48 cases (16.96%), the tumor affected the
glans, prepuce, and corpora cavernosa of the penis; in
28 cases (9.89%) the tumor affected the entire penis.
The frequency distribution of newly diagnosed penile
cancer cases stratified by stage of disease is shown in
Table-2. The majority of the patients 213 (75.26%)
presented stage T1 or T2 tumors; only 9 patients
(3.18%) presented stage 4 tumors.

COMMENTS

Brazil is a country with one of the highest
incidences of penile cancer in the world; the frequency
of this neoplasia is variable depending on the region
considered, and is directly related to the local socio-
economic conditions. The overall relative incidence
was 2.1% of the male neoplasias, reaching 5.7% in the
Northeast region, 5.3% in the North region, 3.8% in
the Center-east region, 1.4% in the Southeast region
and 1.2% in the Southern region (11). According to
the data from the Brazilian Ministry of Health, there
is an estimated 850 partial or complete penile surgical
procedures performed in the context of malignancy
yearly within Brazil, with approximately 50% of these
procedures being performed in the North and North-
east regions of the country. In our study we observe a
predominance of reports of penile cancer in the North
and Northeast (53.02%), which are regions with lower
human development indexes.

The age range where penile cancer is more
frequent is in the sixth decade of life (1,12). This
sample included 78.96% of patients older than 45
years of age. However, 7.41% of the patients were less
than 35 years of age. The occurrence of this neoplasia
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in a younger age range serves as an alert that research
of penile neoplasia in young non circumcised patients
with suspected lesions is important (13).

There is very limited data in the scientific lit-
erature regarding the preponderance of penile cancer
among various racial ethnicities. Busby and Pettaway
(14) reports that the probability of Africo-American
patients developing more aggressive penile cancer
is higher than Caucasians; however, this article does
not discuss socioeconomic factors that could influ-
ence these indexes, i.e. early medical assistance. In
our sample the vast majority of the patients (75.61%)
were Caucasian. Only 22.26% of the patients were
Black and 2.12% Oriental. Since more than 90% of the
patients originated from the public service network,
this disease tends to affect poorer, non-circumcised
patients with precarious hygiene habits. Race does not
seem to be a determinant risk factor for the occurrence
of this type of tumor.

The most important risk factor for the devel-
opment of penile cancer is phimosis (4). Men who do
not undergo neonatal circumcision have a 3.2 times
higher risk to develop penile cancer than patients
submitted to the removal of the prepuce after birth (37
patients (13.07%), who had a postectomy compared
to 32 who had to the procedure in adulthood and 5
in childhood or adolescence. Only 4 (12.5%) of the
37 patients who had a circumcision presented with a
high grade tumor. These data are interesting and may
suggest that circumcision prevents the occurrence of
penile cancer only if performed in the perinatal period,
despite the fact that the patients that had circumcision
in their majority (more than 87%) tended to develop
low grade tumors.

An important epidemiological study con-
ducted in 244 patients presenting penile cancer
with a control group of 232 patients without penile
cancer demonstrated that tobacco smoking is a risk
factor for the development of penile cancer (15).
Of the 283 patients in our study, 101 were tobacco
smokers (35.65%). Of the tobacco smoking patients,
87 (86.13%) presented with a low grade and 14
(13.86%) with a high grade penile tumor. This cor-
relation between tobacco smoking and the grade of
penile cancer has not previously been reported. Our
study, even though it does not offer a control group,
demonstrates that more than one third of the patients

590

presenting with penile cancer were tobacco smokers,
suggesting that tobacco smoking is one of the risk
factors for the development of this neoplasia. More
than 85% of the tobacco smoking patients presenting
with penile cancer had a low grade tumor.

Our study underlines the fact that even
within the context of a contemporary series of penile
cancer patients, 58% of patients were diagnosed with
advanced disease (Grade T2 or higher). This finding
is of concern because it is well established that the
advanced stage is strongly correlated with degree of
invasion and probability of regional and systemic
metastases suggesting a worse prognosis for these
patients (16-18).

These data suggest that patients delay in their
search for medical care either because of fear or ig-
norance, or find it difficult to get access to specialized
services. Independently from this, a national campaign
to alert the greater public about this presently poorly
known disease is fundamental. This campaign should
also serve as an alert to the Brazilian authorities about the
high incidence of this malignancy within our society.

CONCLUSION

Penile cancer is a very frequent pathology
in Brazil, predominantly affecting low income, non-
neonatal circumcised males, Caucasian patients living
in North and Northeast regions of the country where
there may be a delay in obtaining specialized medical
assistance.
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EDITORIAL COMMENT

The authors present an epidemiologic study
including 283 patients with penile carcinomas. A ques-
tionnaire was distributed to all the Brazilian urologists
and epidemiological data was analyzed. Penile cancer
is an uncommon tumor with a significantly higher
incidence in some areas of underdeveloped countries.
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Unfortunately, delay on the part of the physician in
initiating diagnosis may be considerable and many
patients are referred to treatment after developing
advanced disease. There is a large volume of data on
penile cancer in Brazil. Losing patients to follow-up
is common and in some areas of the country, penile
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cancer accounts for 17% of all malignancies in men
(1). In these less developed areas, penile carcinoma
represents one of the most important health problems.
In Brazil, it is very difficult to get access to specialized
services and unfortunately, in this article it was not
possible to discuss socioeconomic factors that could
influence the indexes analyzed by the study. This
epidemiological study and another sponsored by the
Brazilian Society of Urology (SBU) gave us an idea
about the complexity of the problem (2). For example,
the highest incidence rates of penile carcinoma were
found in Maranhdo and Sao Paulo. Maranhio is situ-
ated in an underdeveloped area and Sao Paulo is the
richest state of the country. An explanation for this
contradiction is the large migration of the poor from
underdeveloped areas to Sdo Paulo.

The SBU and the federal government are
now waging a campaign to increase early diagnosis
and improve health measures in order to eradicate the
disease in the future. The authors are to be congratu-

EDITORIAL COMMENT

Penile cancer is a rare malignancy in most
countries however Brazil has one of the highest inci-
dences of this malignancy. The present study offers
aunique opportunity to better define the socio-epide-
miological characteristics of this patient population
within Brazil. Several important conclusions can be
made from this study that I would like to highlight.
Firstly, the study illustrates that 283 newly reported
cases of penile cancer were treated by Brazilian
urologists over a one year period clearly represent-
ing one of the highest incidences of this malignancy
worldwide. Furthermore, most newly identified cases
of penile cancer were treated in 3 distinct parts of the
country (north, northeast, and southeast) and most
patients (79%) were more than 46 years of age. This
study better defines the relative contribution of risk
factors for penile cancer carcinogenesis within Brazil,
particularly phimosis, previous HPV infection, and a
history of tobacco smoking. Furthermore, the study as
well highlights that most patients (58%) present with
advanced disease (T2 or higher) clearly emphasizing
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lated for their national campaign to alert the Brazilian
urologists and the greater public about this poorly
known disease.
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the importance for better patient education and acces-
sibility to early medical services. In this reviewer’s
opinion, studies such as this are important as they
help better define the socioeconomic characteristics of
those affected with penile cancer whereby the specific
patient population at increased risk of this malignancy
can be targeted for education on the signs and symp-
toms of penile cancer. Furthermore, the study brings
attention to the high incidence of advanced disease
at diagnosis and need for improved accessibility to
early treatment diagnosis and intervention (raising
question of the potential role of screening in high-risk
populations like some regions of Brazil) in an attempt
to optimize the treatment related outcomes for this
highly aggressive tumor phenotype.
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EDITORIAL COMMENT

This study attempts to get grip on epidemio-
logical data regarding penile cancer. This is a laudable
attempt as penile cancer has a high incidence in Brazil.
These basic data are essential for health strategies not
only for the male population in Brazil but also for
females. It is sobering to realize that the incidence
of cervical cancer in Brazil ranks also as one of the
highest in the world.

Some findings are remarkable.

The association of phimosis and penis cancer
is well known amongst urologist. Is it equally known
among other doctors and laymen? It is time to spread
the gospel. This is unique opportunity for preventive
medicine. Physiologic phimosis after the age of 6 year
is not physiologic anymore. All involved in primary
and pediatric medicine (health authorities, primary
health care workers, general practitioners, gynecolo-
gists, pediatricians etc.) should be on the alert for this
condition. Moreover, the public should be informed
as well.

It is a riddle why circumcision done at a later
stage than shortly after birth, does not have the same
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protective properties anymore. It is reasonable to as-
sume that sexarche and the risk of acquiring high-risk
HPV has a profound effect on the etiology of penile
cancer. Could factors even before the start of sexual
activity play a role?

It is remarkable that tumors arising after
circumcision in adulthood seem to have a different
biological make up (the majority are well differenti-
ated).

This study has nevertheless some short-
comings. Considering the fact that according to the
authors, more than 800 cases of penile cancer are
treated in Brazil and considering the fact that some
200 + cases are described in this study, selection has
occurred. It is unclear what sort of selection took
place. Also we are not informed on the response rate
after sending the questionnaires.

Restricting their epidemiological data to the
clinical stage of the primary only and not expanding
their data to the clinical stage of regional lymph nodes
is a missed opportunity to have more insight in the
incidence of lymph node invasion.

Dr. Prof. Simon Horenblas
Head, Department of Urology
Netherlands Cancer Institute-Antoni
van Leeuwenhoek Hospital
Amsterdam, The Netherlands
E-mail: s.horenblas@nki.nl
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ABSTRACT

Purpose: We present a single institutional experience over 6 years of intra and postoperative complications following
urethral reconstructive surgery, and the impact of these complications on overall results.

Materials and Methods: From June 2000 through May 2006, 153 consecutive urethral reconstructive procedures were
performed on 128 patients by one surgeon (CMG). Complication rates were determined, and subgroups were categorized
based on stricture etiology, patient age, length of stricture, location of stricture, type of repair, and presence of various
co-morbid conditions.

Results: Overall, 23 of 153 cases (15%) had an intra or postoperative complication with a mean follow-up time of 28.3
months (range 3 to 74). The most common complications were related to infection (n = 9). Other complications included
repair breakdown (n = 4), bleeding (n = 4), fistulae (n = 3), thromboembolic (n = 2), positioning-related (n = 2), and
Foley catheter malfunction (n = 1). Complication rates for anastomotic and substitution urethroplasty were 9.1% (4/44)
and 17% (19/109), respectively. The number of patients with at least one year of follow-up who had a complication and
eventual stricture recurrence was 20% (4/20), while only 7.4% (7/95) of those who did not have a complication recurred
(p =0.08).

Conclusions: Complications following reconstructive surgery for urethral stricture disease were mostly related to infection
or repair breakdown in the immediate postoperative period. It does not appear that an intra or postoperative complication
following urethral reconstructive surgery impacts the chance of eventual stricture recurrence at intermediate follow-up.

Key words: urethral stricture; urethroplasty; complications, recurrence
Int Braz J Urol. 2008; 34: 594-601

INTRODUCTION Andrich et al. reported that complications following
reconstructive surgery have ranged from as low as
Reconstructive urethral surgery has been 7% for excision and primary anastomosis to as high

shown to be an effective treatment for urethral stric- as 33% following substitution urethroplasty (1).
ture disease with durable results (1-4). However, there We assessed our experience with 153 con-
are few major studies specifically analyzing compli- secutive urethral reconstructive cases over a 6-year
cations following or during urethral reconstruction period by a single surgeon within the same institution.
surgery. In a series of 60 patients, Al-Qudah et al. A retrospective review of all urethral reconstructions,
reported complication rates as high as 48%, though complications and recurrences over a 6-year period
most of these events were classified as minor (5). was performed. Our purpose was to determine the
In one of the largest reconstructive series to date, overall incidence and specific type of complications
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that can occur during or after a variety of urethral
reconstructive procedures, along with the impact
these associated complications may have on disease
recurrence. Specific patient demographics, co-morbid
conditions, stricture characteristics, and reconstructive
techniques were analyzed for complication rates.

MATERIALS AND METHODS

We evaluated patients who underwent urethral
reconstructive surgery by a single surgeon (CMG)
from June 2000 through May 2006. Follow-up was
through July 2006 to ensure at least 60 days of fol-
low-up per patient. All research activities met the
approval of the Institutional Review Board. A total
of 128 patients underwent 153 consecutive urethral
reconstructive procedures during this period. Patients
who underwent two-staged repairs account for the
discrepancy between the number of reconstruc-
tive procedures and the number of patients. Patient
characteristics, type of surgical procedure, stricture
location, stricture length, stricture recurrence, patient
age, complications, and presence of co-morbid con-
ditions were prospectively entered into a database.
Additionally, all inpatient and outpatient records were
retrospectively analyzed to confirm the findings. The
type of reconstructive procedure was determined by
the surgeon after preoperative radiographic and en-
doscopic evaluation of the stricture, and ultimately
after surgical evaluation of the stricture extent. Pro-
cedures were either done in dorsal lithotomy, supine
or in exaggerated lithotomy. To prevent neurologic
complications in patients placed in the exaggerated
lithotomy position we utilized Yellofins® stirrups (Al-
len Medical Systems), and a 1 L saline bag wrapped
in a blue towel to support the lumbar spine. Following
urethral reconstruction a Foley catheter was routinely
maintained indwelling for 3 weeks in those patients
undergoing substitution urethroplasty with a graft or
flap, and for 2 weeks in those men undergoing primary
anastomosis, including those undergoing repair for
urethral erosions. We made no distinction between
perceived minor or major complications. Complica-
tions were classified as infection-related, bleeding,
thromboembolic (deep vein thrombosis and pulmo-
nary embolism), positioning-related, surgical repair

595

breakdown, fistula formation, and Foley malfunction.
Stricture recurrence rates were also evaluated, which
we defined as the endoscopic identification of the
urethral lumen at the repair site of less then 18 F in
diameter.

All postoperative patients were screened for
recurrence through assessment of subjective voiding
symptoms, ultrasound post-void residual, and urine
culture. Routine invasive monitoring with cystoscopy
and retrograde urethrogram was not performed. Sexu-
al dysfunction was not included as a complication in
our study. Specific co-morbid conditions evaluated in
this study included neurogenic bladder, prior renal or
pancreas transplantation (enteric or bladder drained),
penile or urethral lichen sclerosis including balanitis
xerotica obliterans, previous hypospadias repair, and
diabetes mellitus. Additionally, the etiology of stric-
ture disease was recorded if it could be determined
from the patient’s initial history or previous medical
record. Those strictures with no known etiology
were classified as idiopathic. All patients received
intravenous ampicillin (clindamycin or vancomycin
if penicillin allergic) and gentamicin (ciprofloxacin
if renal failure or insufficiency) peri-operatively,
and all urine cultures were confirmed negative prior
to surgery. For deep venous thrombosis prevention,
compression stockings and sequential compression
devices were used for patients in the supine and low
lithotomy position, with only compression stockings
used for those in the exaggerated lithotomy posi-
tion.

RESULTS

Table-1 shows the distribution of types of
repair and their associated complication rates. Mean
patient age was 41.5 years (15 to 79 SD 14.5 years),
with a mean follow-up of 28.3 months (SD 19.1
months). The average stricture length was 5.5 cm (1
to 22 SD 3.7 cm). Table-2 shows the distribution of
stricture length by type of repair. Grafts and flaps used
were as follows; 74 buccal grafts, 4 posterior auricular
grafts, 2 scrotal skin grafts, 1 abdominal wall skin
graft, 4 penile skin grafts, 5 circular fasciocutaneous
flaps, 3 penile skin flaps, and 65 cases were done with-
out the use of flap or graft. The total number of grafts
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Table 1 — Complication rate by type of urethral stricture repair.

Type of Repair

Procedures with
Complications (%)

Total Procedures

Anterior urethral excision and primary anastomosis (EPA)

Posterior urethral EPA

Diverticulum EPA

Bulbar urethral repair with buccal mucosa graft
Two-staged repair

Penile one-staged with graft or flap

Distal one-staged

Panurethral

Fistula repair

33 2(6)
8 1(13)
1(33)
38 5(13)
36 7(19)
23 5(22)
1(17)
3 1(33)
3 0

EPA = excision and primary anastomosis.

used in all cases exceeded the number of procedures
secondary to the use of multiple grafts and /or flaps
for long segment stricture repair.

Of'the 153 cases, 23 cases had complications
(15%). Two of these cases had multiple complica-
tions for a total of 25 recorded adverse events. There
were no perioperative deaths. The most common
type of complication was infection-related. Five of
these were wound complications, including a scrotal
abscess and a necrotizing glans penis infection in a
patient with insulin dependent diabetes. Three of the
infection-related complications were asymptomatic
urinary tract infections, and there was one incident
of postoperative urosepsis in a patient with a neu-
rogenic bladder. Bleeding complications occurred
in 4 patients, including one episode of excessive

Table 2 — Stricture length by type of surgical repair.

intraoperative bleeding requiring transfusion. Of the
3 complications that did not receive transfusions, 2
patients a developed perineal hematoma postopera-
tively and one had an episode of excessive bleeding
from the buccal mucosa harvest site, which was
managed conservatively with epinephrine-soaked
packing. Four patients that underwent urethral erosion
repairs secondary to chronic indwelling Foley catheter
use suffered partial repair breakdown distally with
an additional 3 patients developing a postoperative
urethrocutaneous fistula; 2 of these spontaneously
healed with Foley catheter drainage after one week.
There were 2 thromboembolic events, including one
patient with a deep vein thrombosis and another
with a pulmonary embolism, which were related to a
previously undiagnosed prothrombin gene mutation.

Procedure Code Total Minimum Length Maximum Length Average Length
(cm) (cm) (cm)

Excision and primary anastomosis 44 1.5 5 2.8
Two-staged 36 4 14 7.9

Distal one-staged 6 2 4 2.7
Penile one-staged 23 2 17 6.9
Bulbar w/ graft or flap 38 3 7 5.0

Long segment 3 11 22 18

Fistula repair 3 1 12 53
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Of the 89 patients who underwent reconstruction in
the high lithotomy position, only 2/89 (2.2%) had a
complication related to positioning. In one of the first
cases completed in this series, a young man suffered
a severe femoral neuropathy most likely as a result
of an operative time in the exaggerated lithotomy
position in excess of five hours. The other patient
had a temporary lateral foot paresthesia, which re-
solved spontaneously after three days. There were
no positioning-related complications in patients who
underwent repair in the dorsal lithotomy (n = 15) or
supine positions (n = 49).

Table-3 shows the distribution of overall com-
plications for the anastomotic and substitution urethral
reconstructive cases. There was a complication rate of
9% (4/44) associated with anastomotic urethroplasty
which included bulbar urethroplasty, membranous
urethroplasty, and diverticulum repair when primary
anastomosis was feasible. Substitution urethroplasty
cases were found to have a complication rate of 17%
(19/109). Chi-squared analysis was performed on
these data, and although there was a trend towards
more complications in the substitution urethroplasty
subset, statistical significance was not achieved (p =
0.19). Table-4 shows complication data, which was
stratified by patient characteristics, including age,
stricture location, stricture etiology, and the presence
of co-morbid conditions. These factors did not appear

to impact upon the overall complication rate; however,
given the limited number of complications within each
subgroup, statistical analysis could not be made in most
cases. To assess if complications during or following
surgery impacted upon eventual stricture recurrence,
we evaluated all men with at least one year of follow-up
in this series. These men experienced an overall com-
plication rate of 17% (20/115 cases), with an overall
recurrence rate of 10.9% (11/101 men). The mean time
to stricture recurrence for these men was 130 days (17
to 287, SD 134 days) with an average overall follow-up
time of 35 months (12 to 74, SD 17 months). Strictures
repaired with excision and primary anastomosis had a
7.7% (2/26) recurrence rate, whereas those repaired
with substitution urethroplasty had a 10.1% (9/89)
recurrence rate. Overall, 20% (4/20) of patients that
suffered postoperative complications of any type had
stricture recurrence, while only 7.4% (7/95) of those
who did not have a complication recurred. Chi-squared
analysis of these two groups showed a nonsignificant
trend towards more recurrences in patients with com-
plications (p = 0.08).

COMMENTS

We sought to elucidate and describe compli-
cations following 153 consecutive reconstructive pro-

Table 3 — Types of complications for anastomotic and substitution repairs.

Complication Code Anastomotic Substitution Total
None 40 90 130
Infectious 2 7 9
Positioning-related 1 1 2
Bleeding 1 3 4
Thromboembolic 0 2 2
Fistula 0 3 3
Breakdown 0 4 4
Foley catheter malfunction 0 1 1
Total cases with complications 4 19 23
Total complications 4 21 25
Total cases 44 109 153
Complication rate 9% (4/44) 17% (19/109) p=0.19
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Table 4 — Complication rate by age, etiology of stricture, co-morbid disease, and stricture location.

Age Group (years) Total Patients Complications (%)
<20 5 1 (20)
21-30 32 4(13)
31-40 40 6 (15)
41-50 37 3(8)
51-60 20 4 (20)
> 60 19 5(26)

Etiology of stricture
Idiopathic 73 9(12)
Infectious 6 4 (67)
Erosion 7 1(14)
Instrumentation 15 4(27)
Lichen sclerosis 9 1(11)
Hypospadias 20 2 (10)
Prior urethroplasty 9 2 (22)
Trauma 13 0
Other 1 0

Co-morbid disease
None 95 12 (13)
Neurogenic bladder 12 2(17)
Transplant 8 4 (50)
Lichen sclerosis / BXO 8 0
Hypospadias 24 4(17)
Both transplant and neurogenic bladder 1 0
Diabetes mellitus 5 1(20)

Stricture location
Fossa navicularis 8 1(13)
Penile 58 12 (21)
Bulbar 79 9 (11)
Membranous 5 0
Panurethral 3 1(33)

BXO = balanitis xerotica obliterans.

cedures for urethral stricture disease and the impact
of these events on disease recurrence. With recent
studies lending credence to broadening the use of
formal urethral reconstruction (6,7) we believe a more
complete understanding of complications following
the multitude of available procedures for stricture dis-
ease is necessary for appropriate patient counseling.
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Additionally, for the purposes of this study, we defined
a complication as any adverse event or inadvertent
deviation from the standard of care either during or
after urethral reconstructive surgery. Our intention
was to include all complications, however minor,
without discrimination. Thus, we did not differentiate
between perceived major and minor complications.
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Postoperative sexual dysfunction was not included in
this analysis as we have previously reported on these
data from this same series (8).

The complication rate for anastomotic and
substitution urethroplasty in this series was 9% and
17%, respectively. A comparison of these two groups
did not reach a statistical difference (p = 0.19); howev-
er, a similar trend of complications following primary
anastomosis and substitution urethroplasty has been
previously reported at 7% and 33%, respectively (1).
It is unclear why there were more complications in
the substitution urethroplasty group as compared to
the anastomotic group despite grouping posterior ure-
throplasty cases into the primary anastomosis group;
however, contributing factors such as increased length
of stricture and the need for harvest and interposition
of graft tissue in the substitution urethroplasty group
may factor into these findings. We also analyzed
the number of complications related to one-stage
6/29 (21%) versus two-stage 7/36 (19%) procedures
involving the penile urethra and fossa navicularis.
Despite the fact that most of the strictures requiring
two-stage procedures were more complex in etiology
(i.e. hypospadias failure, failed prior reconstruction),
no significant difference between the two groups was
found (p = 0.90).

The high lithotomy position for urethral
reconstructive surgery has been associated with com-
plication rates between 10-16% (9-12). In our study,
complications related to the high lithotomy position
were limited and only occurred in two (2.2%) of the
89 cases performed. Major factors responsible for the
limited number of positioning-related complications
in this series included the self imposed limit of hav-
ing the patient in exaggerated lithotomy for less than
five hours, the use of specialized stirrups, lower back
support, and high patient volume. Positioning-related
complications in the supine and dorsal lithotomy posi-
tion did not occur in this series.

The majority of complications in our series
were related to infection. Despite the administration of
peri-operative antibiotics, and a negative preoperative
urine culture, wound-related infections accounted for
5/153 (3.2%) cases. Despite the relative frequency of
these occurrences in this series, these data are com-
parable to wound infection rates reported for similar
procedures including perineal prostatectomy (1.6%),
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circumcision (1.3%) and hydrocele repair (4%) (13-
15).

Finally, we attempted to evaluate whether
a complication following urethral reconstructive
surgery increased the chance of eventual stricture
recurrence. In order to avoid underestimation of
recurrence, all men with less then one year of follow-
up in this series were excluded. A recurrence rate of
10.9% was found in these men, which is similar to
that of previously reported data (16,17). Although
20% of men with a complication eventually experi-
enced a recurrence at a mean follow-up time of just
less than three years, a statistically significant dif-
ference could not be found between those without a
complication and those with an eventual recurrence.
Long-term data are needed to confirm these findings
at intermediate follow-up.

One of the major limitations of this study
was the inability to perform statistical analysis on
some of the subgroups due to the limited number
of complications. We pooled similar subgroup
for analysis when applicable; however, because
of the relatively low number of events, meaning-
ful statistical analysis could not be performed in
some subgroups. Multi-institutional studies would
be helpful in providing the appropriate statistical
power necessary to determine if some of these po-
tential co-morbidities may predispose a patient to
a complication, thus allowing the employment of
appropriate preventative measures. Nonetheless, to
the best of our knowledge, this is one of the larg-
est series of complications reported in consecutive
patients undergoing urethral reconstruction surgery
for stricture disease.

CONCLUSION

Complications following reconstructive
surgery for urethral stricture disease were minor and
mostly related to infection and repair breakdown in
the postoperative period. Positioning-related and
bleeding complications were relatively rare. It does
not appear that intra or postoperative complications
following urethral reconstructive surgery significantly
impact the chance of eventual stricture recurrence at
intermediate follow-up.
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EDITORIAL COMMENT

The authors reported on intra and postopera-
tive complications of reconstructive urethral surgery
performed by a single surgeon. Data consisted of
153 procedures performed on 128 patients including
a variety of techniques, as well as use of grafts and
flaps. The authors included in the series one stage and
two-stage repairs.

The authors stated that their “study was a ret-
rospective review of all urethral reconstructions over
a 6 year span and their goal was to provide descriptive
data from a large single institution experience which
stratifies complications after various reconstructive
procedures and their impact on stricture recurrence”.
My contribution as a reviewer is to wonder about
today’s impact on knowledge of heterogeneous
single-institution series like this. Notice for instance
that only 4 of 9 clinical subgroups listed included
more than 20 patients on it. If the authors had limited
their evaluation to only those series of patients they

EDITORIAL COMMENT

The take-home message from the manuscript
by Navai et al. is that urethroplasty can be accom-
plished with high success rates and few complications.
The authors also ask several important questions
that seek to better understand the factors associated
with complications after urethroplasty. Yet, there are
several issues that make these questions difficult to
answer. First, many of the variables examined by the
authors and others in similar manuscripts are cor-
related with one another. For instance, the etiology
of stricture (e.g. history of hypospadias repair) can
be linked with the location of stricture (e.g. penile
urethra), the length of stricture, type of repair (e.g.
two-stage repair with buccal graft), patient positioning
and operative time. Hence, to really understand what
factors predict complications, these covariates would
be better examined in a multiple logistic regression
model. Second, most urethroplasty series are small as
the disease is not common and is frequently managed
by other means. This combined with the fact that the
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could probably achieve more conclusive results even
though still not statistically significant.

We accept the authors’ comment that “in the
arena of urethral reconstruction, single surgeon series
of enough volume to draw statistical conclusion are
very difficult to come by”. On the other hand, only if
patients with urethral stricture are classified according
to clinical characteristics and type of surgery we can
truly rely on results and use this data to counsel our
patients before surgery.

In conclusion the authors deserve merit for
their paper but we acknowledge the need of coop-
erative studies to better evaluate the role of different
urethral surgeries in regards to overall success and
complications.

Dr. Antonio Macedo Jr.
Federal University of Sdo Paulo
Sao Paulo, Brazil

E-mail: amcdjr@uol.com.br

outcome of interest, in this case complications, is
also rare makes it difficult to then do subset analyses
to understand the predictors of the outcome. As the
authors suggest, we will be better prepared to explore
these issues when we approach them through a multi-
institutional collaborative database.

Still, the important lesson here remains that
re-stenosis and complications are infrequent after
urethroplasty. It remains the gold standard for the
management of urethral stricture disease. The number
of centers where patients can receive excellent defini-
tive care for their urethral stricture continues to grow,

as evidenced by Dr. Gonzales’s experience.

Dr. Sean P. Elliott
Department of Urologic Surgery
University of Minnesota
Minneapolis, Minnesota, USA
E-mail: selliott@umn.edu
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ABSTRACT

Multiple tissue sources have been used for urethral reconstruction in adults. Patients with lichen sclerosis (LS), long seg-
ment strictures, or prior oral graft use have less available tissue for urethroplasty. We describe a technique for the use of
a full-thickness skin graft of hairless abdominal skin for long segment urethroplasty.

Key words: skin grafting, urethroplasty
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INTRODUCTION

Reconstruction of long-segment adult urethral
stricture disease as a result of lichen sclerosis (LS) or
failed pediatric hypospadias repair remains a difficult
urological problem mainly due to the deficiency of
available extra-genital skin for grafting (1). Graft
tissue has been utilized successfully for urethral
reconstruction from various sites including buccal
mucosa, genital skin and auricular tissue; however
each tissue source has specific drawbacks (2). The
ideal graft source would be extra-genital in origin,
hairless, produce minimal postoperative morbidity at
the harvest site, be inconspicuous postoperatively and
abundant enough in length and width so as to avoid
multiple urethral suture lines for men with long seg-
ment strictures. In an effort to develop an alternative
to available graft sources for complex and long-seg-
ment strictures we describe harvest and application
of a full-thickness abdominal skin graft for urethral
reconstruction.
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SURGICAL TECHNIQUE

The extent of the urethral stricture was evalu-
ated preoperatively with cystoscopy and retrograde
urethrogram. The area of abdominal wall to be har-
vested was demarcated and discussed with the patient
preoperatively. Deep venous thrombosis precautions
were taken, and all patients achieved a sterile urine
culture prior to surgery.

For one or two-staged long segment ure-
thral reconstructive procedures involving the mid
or proximal bulbar urethra, the patient was placed
in the low lithotomy position. Otherwise, those with
stricture confined to the penile urethra and distal
bulbar urethra were placed in the supine position. A
ventral longitudinal shaft incision is made to expose
the penile urethra to the level of the scrotum in men
undergoing single-staged repair with a perineal coun-
ter-incision to access the bulbar urethra if needed.
A bougie-a-boule sound is then used to identify the
anatomically distal most aspect of the stricture. The
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urethra is incised along its anterolateral edge through-
out the length of the stricture with the edges of the
urethrotomy calibrated to 24 F in the penile urethra
and 26F for the bulbar urethra. The full extent of the
urethrotomy is then measured in preparation for graft
harvest. Alternatively, in men undergoing the first of
a two-staged procedure for long segment stricture
disease, a grooved director is placed within the ure-
thra and a scalpel is used to open the urethra through
the full thickness of the penile skin and urethra. The
mucosa from the proximal urethrotomy site is then

sutured to the overlying penile, scrotal, or perineal
skin, depending on stricture length, with interrupted
5-0 vicryl sutures. All nonviable corpus spongiosum
and urethral mucosa or tissue that is suspicious for
lichen sclerosis is excised and sent for pathologic
analysis in both single and two staged procedures.
Graft harvest of the abdominal wall involves
excision of the skin of the right or left lower quadrant
of the abdomen at the level of the anterior superior
iliac crest (Figure-1). An area of hairless skin is identi-
fied and chosen in a location which is anatomically

Figure 1 — Harvest of a full-thickness abdominal skin. A)- Region of the abdominal skin is marked that is hairless on a region and
is covered by the patient’s belt. B) and C)- A full thickness skin graft is harvested. D)- The graft site is closed with deep dermal and

subcutiticular sutures.
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positioned so that the patient’s belt line will eventu-
ally conceal the wound (Figure-1A). A full thickness
skin graft is harvested to the level of the subcutaneous
tissue (Figure-1B and Figure-1C). Once the graft is
sharply excised, the deep dermal tissue of the harvest
site is closed with interrupted 3-0 vicryl sutures fol-
lowed by a 4-0 vicryl subcuticular skin closure (Fig-
ure-1D). The graft is then prepared by sharp dissection
over its dermal edge until transparent (Figure-2A).
For single-stage procedures, the epithelial
side of the graft is sutured to the remaining mucosa
of the urethral plate with 5-0 vicryl suture. In the first
of'a two-staged procedure, graft fixation to the dartos
fascia is accomplished by suturing the graft to the
urethral plate medially and the penile skin laterally
(Figure-2B). Venting incisions or “pie crusting” is
then completed through the graft, and quilting sutures
are placed per square centimeter in order to fix the

graft to the underlying dartos and corpora cavernosum
to enhance inosculation and prevent sub-graft fluid
collections (Figure-2B).

A 16F catheter is left in place for strictures
limited to the penile urethra and an 18F catheter is
placed for strictures extending into the bulbar urethra.
All men undergoing the first of a two-staged proce-
dure had a catheter placed for 5 days postoperatively
in conjunction with a moisturized bolster dressing.
All other patients undergoing a single procedure for
repair had catheter drainage for three weeks postop-
eratively.

RESULTS

Abdominal skin was used in ten patients
with long-segment urethral stricture disease (Table-

Figure 2 — Processing and placement of full-thickness abdominal skin graft. A)- The harvested abdominal wall grafft is thinned to trans-
parency. B)- The graft is sewn into place around the urethral plate. The graft is then pie crusted and quilting sutures are placed.
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Table 1 — Clinical demographics of patients undergoing abdominal wall skin graft.

Patient Age Cause Length Graft Size Graft EBL Type Recurrence Comp
(cm) (cm) Area (cc) Repair
(cm?)
1 18  penoscrotal 10 10x3 30 350 2-stage
hypospadias
2 48  penoscrotal 11 11x3.5 38.5 100 2-stage UTI
hypospadias
3 54 LS 12 14x4 56 400 2-stage
4 32 LS 8 8x3 24 300 2-stage hair
5 77 LS 24 15x4 60 600 1-stage 11 months;
2 cm
proximal
bulbar
urethra
6 LS 22 20X4 80 800 1-stage hair
7 55 unknown 19 19x2 38 450
8 47 LS 10 10x4 40 750 2-stage UTI
9 45 unknown 12 12x2 24 200 1-stage
10 55 LS 21 14x3 32 600 1-stage 6 months;
2 cm distal
bulbar
urethra

Comp. = complications; EBL = estimated blood loss; LS = lichen sclerosis; UTI = urinary tract infection.

1). Median patient age was 42 years (range 18-77
years). Mean stricture length was 12 cm (range 10-
24 cm). The etiology of urethral stricture included
failed hypospadias repair (2), LS (6) and unknown
(2). Median follow-up was 17 months (range 3-25
months). Average graft area was 42.25 cm?®. Six of
the ten patients underwent two-staged procedures
with successful graft uptake in all men after the first
stage and successful second stage closure in the two
men completing both procedures (Figure-3A and
Figure-3B). In the other four men, strictures were
closed in one stage with a long segment graft. Mean
estimated blood loss was 412 cc. Two patients with
LS developed recurrent stricture formation at a mean
time of 9 months from surgery. These were the first
two patients in this series with prior urethroplasty
utilizing buccal and auricular tissue and involved
stricture lengths of 21 and 24 cm. Recurrent stricture
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length was 2 cm in each patient and was managed
endoscopically.

All abdominal skin harvest sites healed well
without complication. Two patients developed febrile
urinary tract infections requiring oral antibiotics. Two
patients grew hair from segments of the abdominal
skin graft within six months of surgery, one after
single stage urethroplasty and the other after the first
of a two-staged procedure. These were the first two
grafts harvested in this series when areas with hair
were taken and the follicles removed. This method
proved to be unsuccessful in its ability to prevent all
future hair growth, and all subsequent grafts were
harvested from hairless abdominal regions with no
further occurrences of hair growth on the graft. All pa-
tients in this series were discharged on postoperative
day one and reported minimal pain at the abdominal
harvest site.
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stage urethroplasty. B)- Rolled urethral tube after second stage urethroplasty.

COMMENTS

Urethral reconstruction in patients with long
segment stricture disease remains a complicated
surgical problem especially in men with previous
hypospadias surgery and those with LS as an etiology.
The success rates of reconstruction in men with longer
segment strictures of varied etiology has been reported
to be 75% at five years with a median stricture length
of 7cm (3). Urethral reconstruction for long segment
stricture disease after previous hypospadias repair has
a similar 75% success rate at nearly three years (4).
Men with long-segment stricture disease secondary to
LS appear to have a higher recurrence rate secondary to
the progressive nature of this inflammatory disorder.

One of the critical events for urethral recon-
struction of long-segment strictures involves obtaining
the appropriate tissue for urethral defect substitution.
Harvest of tissue from the surrounding penile skin is
ideal, but this tissue is often deficient, scarred, or may
be at risk for recurrence of LS. To repair long-segment
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defects, some authors have used composite repairs
including genital fasciocutaneous flaps in conjunc-
tion with buccal or penile skin grafts. Berglund and
Angermeir described the use of a combined penile or
scrotal skin flap with buccal mucosa grafts in patients
with strictures up to 24 cm in length with a success rate
of 83% approaching 6 years of follow-up (5). While
these authors were able to obtain good results from
these techniques for long-segment strictures some of
the potential drawbacks include the need to harvest
graft tissue from multiple sites, the risk of suture line
ischemia secondary to incorporation of multiple grafts
into the anastomosis, the risk of hair growth on genital
graft or flap tissue, and utilization of genital skin which
may predispose to an LS related stricture recurrence.

Buccal mucosa alone has been demonstrated
to be a good choice for extra-genital graft tissue with
success rates reaching 90% in some series. However, a
significant limitation of buccal mucosa for substitution
in long segment stricture reconstruction involves the
availability of this tissue. The cumulative length of
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available oral mucosa is approximately 17 cm which
requires harvest from both cheeks and potentially the
lower lip. Complications reported with oral harvest
from just one site include neurosensory deficits,
changes of salivary flow, difficulty with mouth open-
ing, and lip contracture (5,6). In one report, as many as
26% of men indicated negative or mixed feelings about
the buccal mucosa graft harvest postoperatively with
16% reporting persistent numbness and 32% reporting
oral tightness (2). Comparatively, we experienced no
harvest site morbidity and limited patient complaints
related to the abdominal wall harvest for long-segment
strictures with a mean length of 12 cm.

The use of non-oral, extra-genital FTSG has
previously been described in several smaller series
for urethral reconstruction with reported success
ranging from 25-50% (7). These outcomes may have
been related, in part, to the widespread use of tube-
grafts for reconstruction at this time, and the choice
of single versus two-staged repair for complicated
strictures. The use of full-thickness abdominal wall
skin for long-segment stricture reconstruction has not
been described previously. The advantages of this
tissue are that it provides extra-genital tissue origin,
the ability to harvest hairless segments up to 24 cm,
and the limited graft site morbidity observed in this
series. Furthermore, the abundant length and width of
the abdominal skin graft allows for harvest of a single
graft segment as compared to buccal mucosa or penile
skin grafts which require multiple harvest sites and
suture lines between grafts within an anastomosis for
long-segment stricture defects. While abdominal skin
tissue should not be the first choice for graft tissue
until long-term outcomes are known, the availability
of this tissue offers the reconstructive surgeon an
additional option for substitution urethroplasty of
long-segment strictures.

CONCLUSION

We describe a technique for full-thickness
abdominal skin graft use in long-segment urethral
stricture reconstruction. When harvested from hairless
regions, these grafts have acceptable success rates
with few complications at early follow-up. Selective
use of abdominal skin grafts may be well suited for
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patients with long-segment urethral strictures in one
or two stages when other graft sources are not avail-
able or feasible.
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EDITORIAL COMMENT

The authors reported on the use of full-thick-
ness abdominal skin graft for urethral strictures as an
“inlay” after extensive urethrotomy for long strictures.
The paper was submitted as an operative technique
description focusing mainly in the procedure itself
with a limited number of patients treated (10) and
only 6 completing the second-stage. Follow-up is also
very short (17 months).

The paper has some merit but adds little to
the present knowledge in urethroplasty. Since the
popularization of mucosal grafts in urethral structure
and hypospadias repair, there is a consensus that mu-
cosal grafts are more appropriate and recently tunica

REPLY BY THE AUTHORS

In this surgical technique manuscript, we
describe the procedure to harvest, prepare and
place a full-thickness skin graft for men with long
segment urethral strictures. While long segment
urethral reconstruction is relatively rare, the most
difficult part of urethroplasty is finding an ideal
tissue source for urethral reconstruction. Many
have described the use of genital skin, non-genital
skin and buccal mucosa as graft sources; these
standard tissues sources are often deficient in men
with prior urethroplasty or pediatric hypospadias
repair, as several men in our study were. In our

608

vaginalis is also being studied as a valid option. Skin
grafts have been extensively studied in the past with
success and reported in the literature also with long
term follow-up. Bracka has shown long-term clinical
data in over 1000 patients with skin grafts and later
buccal mucosa grafts including the second-stage
urethroplasty. The argument of the authors that the
suggested donor area is attractive should be based
on clinical results in a larger series and not only on
surgical technique descriptions.

In summary, I would like to encourage the
authors to resubmit their experience later with more
patients and a longer follow-up.

Dr. Antonio Macedo Jr.
Federal University of Sao Paulo
Sao Paulo, SP. Brazil

E-mail: amcdjr@uol.com.br

study, the mean stricture length was 12 cm with
a range of 10 to 24 cm. In this population, the
potential graft sources include composite grafts of
multiple buccal grafts with the possible addition
of skin grafts. Yet, almost 25% of men describe a
complication after buccal harvest. The technique
we describe is not meant to replace standard
techniques of buccal or genital skin grafts, but is
a supplemental technique to consider when ap-
proaching a complicated patient with few ideal
graft sources. As the editor mentions, more data
will be forthcoming.

The Authors
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ABSTRACT

Purpose: To retrospectively review our experience of the tubularized incised plate (TIP) urethroplasty in a series of re-
operative hypospadias repairs or circumcised children.

Materials and Methods: Between September 2001 and September 2007, 17 children (mean 4.6 years, range 7 months to
15 years), were referred for hypospadias re-operation. Some of these patients had previously undergone circumcision and
missed hypospadias. In all cases, the TIP urethroplasty was covered with an additional layer of subcutaneous tissue or
dartos flap. The original location, associated complications and results were recorded.

Results: There were 4 (30.7%), incidences of complications of TIP re-operation, 2 meatal stenosis, one stenosis with small
fistula and one dehiscence. Re-operation was necessary in only one patient of our series (7.6%) and the others were cured
by dilatation. No complications occurred in the circumcised patents.

Conclusion: Using TIP urethroplasty as described by Snodgrass, is a suitable method for treating primary and re-operative
cases. It can also be used successfully in patients, who do not have a healthy skin flap and in circumcised patients when
there is a lack of foreskin.

Key words: urethroplasty,; hypospadias; urethral plate; circumcision
Int Braz J Urol. 2008; 34: 609-16

INTRODUCTION been used successfully in re-operative and complex

hypospadias repairs (2-4).

Numerous methods for repair of hypospa- Although, tubularized incised plate urethro-
dias have been introduced. However, urethrocutane- plasty is well described, there are few reported experi-
ous fistula or neourethral dehiscence was the most ences pertaining to complicated hypospadias or circum-
troublesome complication. These problems are the cised patients that are re-operated by this technique.

main difficulty in re-operations, because in these cases We report our rgsults iI.l using the TH_) uret-hroplasty
urethral reconstruction is required, but only a small ~ With a local flap in previous hypospadias failures and
amount of penile foreskin is available. On the other circumcised patients with intact urethral plate.

hand, the vasculature of previously operated tissues

may be suboptimal, resulting in further complications. MATERIALS AND METHODS

In 1994, Warren Snodgrass described a procedure us-

ing tubularized incised plate (TIP) urethroplasty with Between September 2001 and September
excellent results (1). The TIP urethroplasty has also 2007, 134 children (mean age 4 years, range 7 months

609



Use of Tubularized Incised Plate Urethroplasty

to 15 years) were referred for hypospadias repair or
re-operation. Four patients had fistula after circumci-
sion due to the aggressive use of cautery and thus were
excluded from this study. Seventeen [17] patients had
a failed hypospadias repair or circumcised without
reconstruction, while 113 had primary hypospadias.

This study included 17 patients (aged 18
months to 15 years, mean 4.6 years) who had previ-
ously undergone 1-to 3 failed hypospadias repair or
circumcision. The previous techniques utilized Ma-
thieu repair in two, Thiersh-Duplay in four, failed on
lay flap in one and unknown in six (Table-1).Also, four
[4] children were circumcised without hypospadias
repair. Glanular hypospadias also were excluded from
this study. The interval from the last surgery to TIP
re-operation was 6 months to 11 years. Testosterone
was administered in 3 patients prior to re-operation.

After the primary evaluation, tubularized in-
cised plate urethroplasty was performed for correction
of complications related to the previous hypospadias
surgery. All of the re-operations were performed by
the same surgeon.

Table 1 — Summary of patients’ characteristics and results.

After general anesthesia, a stay suture was
placed through the glans for traction. Then the
penis was degloved and any meatal stenosis or fis-
tula opened widely, to prevent subsequent stricture
formation. An artificial erection was carried out for
ventral curvature, as a necessary step. Dorsal placa-
tion was performed on 3 patients. Parallel incisions
separated the glans wings from the urethral plate and
the plate was incised in the mid-line as described by
Snodgrass (1). A 6F or 8F stent was passed into the
bladder for post operative urinary diversion, then,
urethroplasty was performed using subcuticular 6/0
vicryl interrupted sutures. The epithelium of the
urethral plate was inverted toward the lumen to avoid
fistula formation. Care was taken to avoid suturing
the distal urethral plate too snugly, which may result
in meatal stenosis. Usually only 1 or 2 sutures be-
yond the mid glans level of the plate were needed,
leaving the neomeatus oval in configuration (3). In
long neourethra, we used a ventral dartos pedicle to
cover the repair, while the second layer was placed
by adjacent dartos and peri-urethral tissues and in

Age (years) N of Previous Operations Location Complication
3 1 (T. Duplay) D Stenosis
15 3 (unknown) D None
9 3 (unknown) SC None
3 1 (Mathieu) SC None
2 2 (T. Duplay) D Stenosis/fistula
4 1 (onlay flap) P Glanuloplasty dehisced
4 1 (unknown) SC Stenosis
5 1 (unknown) D None
2 1 (T. Duplay) SC None
4 1 (unknown) D None
3 1 (T. Duplay) SC None
2 1 (unknown) M None
3 1 (Mathieu) SC None
5 1 (circumcision) SC None
10 1 (circumcision) SC None
3 1 (circumcision) M None
1.5 1 (circumcision) SC None

SC = sub coronal; D = distal shaft; M = mid shaft; P = proximal.
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some patients with a satisfactory prepuce we used
dorsal tissue.

In circumcised patients, the neourethra was
covered with a mini pedicle of subcutaneous tissues
dissected from the small remained dorsal skin. Be-
cause the urethral plate was intact in these patients,
the urethroplasty was easier to perform.

The catheter within the urethra was secured
distally to the glans with the traction suture. A com-
pression dressing was applied. All patients were
discharged from the hospital one day after surgery.
Catheter and dressing were removed after four days.
Patients were examined twice in the first month, with
follow-up within a 6 month period. Patients who had
an acceptable cosmetic appearance and voided from
the end of the penis with no difficulty were considered
as successful surgery.

RESULTS

The demographic characteristics of patients
are presented in Table-1. The mean follow-up af-
ter surgery was 15 months (range 4-24 months).
There were four complications; a four-year old
boy that was referred after a failed repair by on-lay
flap technique. It was our first experience and we
placed a small Foley catheter at surgery instead
of a stent. The day after surgery he developed se-
vere bladder spasms. Subsequently, the patient’s
glanuloplasty dehisced which required re-opera-
tion. Two children developed meatal stenosis that
responded to 2-3 times calibration. The fourth child
developed a pin hole fistula and stenosis. After 6
weeks calibration (twice per week), both of them
were cured. The remaining 13 patients including
circumcised patients had excellent results, i.e. a
strong and vertical urinary stream was observed
and the slit-like meatus was constructed at the tip
of the glans (Table-1). We had no complications in
the four circumcised patients with hypospadias.

COMMENTS

In the correction of complicated hypospadias,
it is preferable to use vascularized preputial or penile
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skin. When genital skin is unavailable or insufficient,
it may be necessary to choose extragenital tissues
such as skin, bladder mucosa and buccal mucosa,
in order to complete a successful repair. Duckett et
al.(5) comment that buccal mucosa grafts are the
best urethral replacement for redo surgery and for
stricture disease, and the meatus will be durable. In
contrast, hypospadias repair with Snodgrass incised
plate urethroplasty in primary cases, has gained
widespread acceptance because it is versatile, and
has the advantages of reliably creating a vertically
oriented meatus, while having a lower complication
rate than other techniques. These excellent results
have been reported in literature as primary repair
(1,3). Although the use of Snodgrass urethroplasty
has been extended from primary to re-operative
hypospadias (2,4,6,7), these reports do not appear
to be very conclusive.

In the present series, we had 4 children in
which the circumecision was performed by general
physicians who overlooked their hypospadias. This
was a new experience for us and despite the lack of
prepuce, TIP technique had excellent results for these
patients and without any complications (Table-1). Al-
though the number of cases was , apparently limited,
absence of the prepuce did not worsen the success
rate of the procedure.

In another group of patients (n=13), our
complications rate (30.7%) was related to four pa-
tients: i.e. two meatal stenoses, one stenosis with a
small fistula and one dehiscence. Comparing these
two small groups, it seems that the scar tissue on
urethra is more important than lack of tissue for the
flap and moreover influences the results. This study,
and also the report of Yang et al. (8), demonstrated
that the meatal stenosis is the most frequent form
of complications in re-operative TIP urethroplasty
especially in distal types. Although a wide neomeatus
has been made, the meatal stenosis had the most
complications. If we ignore circumcised patients
(non re-operated hypospadias), results would be
similar to Snodgrass and Lorenzo (3) who reported
the usage of TIP urethroplasty to repair proximal
hypospadias (33%). Although their cases were
proximal, complications in re-operation (2) were
3 in 15 (20%), and is similar to those reported by
Shanberg et al. (6), and Borer et al. (9) 24%, 15%,
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respectively. It is very important to note that in only
one patient of our series, re-operation was necessary
while others were cured by dilatation; this indicates
that the ultimate success rate without another opera-
tion was 92.4%. We had a patient with dehiscence
glanuloplasty that underwent a successful second redo
tubularized incised plate urethroplasty re-operation
and responded satisfactorily.

Shanberg et al. (6) described the creation
of a dartos flap from subcoronal shaft skin and
reported only one fistula among their 13 patients.
Cakan et al. (10) reported TIP urethroplasty, in 37
re-operative patients with a success rate of 78.4%.
The satisfactory outcomes were higher in patients
< 5 years. El-Sherbiny et al. (7) and others (11,12)
also reported the complication rate for hypospadias
in adults being higher than children, however, in
our series, they were not different. In Elicevik et
al. series, the overall complication rate was 26%
and the ultimate success rate of tubularized incised
plate urethroplasty reoperation after treatment of
complications was 97% (13).

For prevention of fistula, when possible, the
neo-urethra was covered with a blanket of tunica
vaginalis or some other buffering vascularized layer
as an alternative flap for multilayer coverage of the
urethroplasty. Therefore, the incidence of fistula was
only one case that could be due to meatal stricture.
Meatal stenosis is the most reported form of compli-
cation and usually responds to dilatation. Although
uroflowmetry was not performed, meatal stenosis
was evaluated clinically. Based on the opinion of
Duckett et al., flowmetry is a good objective measure
of caliber, but observation of a good full stream is
subsequently more revealing in follow-up. Ideally
one should have both (5).

The limitation of our study was the degree of
scarring of the plate, because the most of our cases
had a small scar on urethral plate and none of our pa-
tients had previously undergone a TIP urethroplasty
repair. The authors conclude that this technique is
adequate for patients with a heavily scarred urethral
plate.

In conclusion, using the TIP urethroplasty as
described by Snodgrass et al., is a suitable method
for treating the re-operative cases. It can also be used
successfully in patients who do not have a healthy
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skin flap and for circumcised patients when there
is a complete lack of foreskin.
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EDITORIAL COMMENT

The authors report their experience with
tabularized incised plate urethroplasty (TIPU) for
hypospadias repair in 13 patients after previous failed
attempts and in 4 after previous circumecision. Five
patients experienced post-operative complications
and 1 eventually required re-intervention. The authors
conclude that the TIPU repair is a viable option even
in such complex cases.

Although the conclusion is acceptable, pa-
tients with previous failed repairs and those with
previous circumcision should be differentiated. In the
latter, the issue is the lack of tissue for second-layer
coverage of the urethroplasty, which may expose to
an increased risk of fistula formation; in redo cases,
instead, there might also be the issue of the presence
of a scarred urethral plate unsuitable for the urethro-
plasty.

Indeed, in the absence of preputial tissue
several alternatives exist for second-layer coverage
of the urethroplasty accounting for the absence of
increased morbidity in circumcised patients (1). For
mid-shaft or distal hypospadias, as in the current
series, the best choice is, in our opinion, the Y-to-I
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spongioplasty (2). This is performed rotating over
the urethroplasty suture the residual spongiosum
remnants, normally located underneath and laterally
to the urethral plate. In order to achieve a double-layer
coverage without overlapping sutures, a dartos flap
based on the hypospadic meatus can be flipped over
the re-approximated spongiosum. This is indeed the
kind of coverage we also use in patients elected for
preputial reconstruction.

Second-layer coverage can prove trickier,
instead, in secondary repairs due to the paucity of
good quality tissue available. Dartos flaps can often
be mobilized laterally to the urethral plate and crossed
above the neo-urethra in a “double breast” fashion. In
a few cases, however, use of a tunica vaginalis flap
can be the only option (3).

With regard to the degree of urethral plate
scarring in redoes, if the plate appears healthy and
supple, even despite previous hinging (4), aredo TIPU
repair is worth attempting. This was indeed the case
in all the patients in the present series where, how-
ever, it is of note that the vast majority of secondary
repairs had a distal hypospadias, and had had only one
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previous surgery. The scenario might be quite differ-
ent in cases with more severe forms of hypospadias
and multiple previous failed repairs. Under these
circumstances, the urethral plate can be severely and
grossly scarred. If so, urethral plate substitution is, in
our opinion, advisable and a two-stage oral mucosa
urethroplasty is the procedure of choice (5).

REFERENCES

1. Snodgrass WT, Khavari R: Prior circumcision does
not complicate repair of hypospadias with an intact
prepuce. J Urol. 2006; 176: 296-8.
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The manuscript clearly reports the experi-
ence using tubularized incised plate (TIP) technique
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spadias failure with different techniques (Mathieu in
2, Thiersh-Duplay in 4 and, failed on-lay flap in one
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patients with intact urethral plate no complications
were described. Instead, complications were observed
in patients who underwent failed urethroplasty that
causes scarring of the urethral plate. Reading this
study, TIP urethroplasty continues to be the first surgi-
cal choice in hypospadia repair.

Otherwise, in those cases with urethral plate
too scarred and where urethral vascularization has
been compromised by previous surgery, we believe
that it would be interesting to use a modification of the
tubularized incised plate technique by adding a dorsal
free buccal or lingual mucosal graft in the attempt to
avoid meatal stenosis.
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Under these conditions, most authors have
proposed a one stage procedure using the graft as
a ventral onlay or tube, with a complication rate
of 32% and 50%, respectively (1), Snodgrass and
Elmore (2) reported on dorsal buccal mucosa grafts
in a two stage operation with the overall success rate
of 65%.

In 2008 Ye et al. expanded Hayes and
Malone’s one step technique even to complex re-do
hypospadias with long urethral strictures with interest-
ing results (3). The oral graft is placed dorsally on a
good quality vascular bed of tunica albuginea, with
tubularization of the composite urethra. The dorsal
inlay buccal mucosal graft has the advantage of the
TIP technique: a) enlarge diameter of the neo ure-
thra; b) decrease recurrence of meatal stricture. Our
unpublished experience with lingual mucosal graft
in single stage dorsal inlay urethroplasty in previous
failed hypospadias repair is very similar with that of
Ye et al.
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In conclusion we think that single stage dorsal
inlay oral mucosa approach is a helpful option for
complex re-do hypospadias when there is no virgin
urethral plate.
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EDITORIAL COMMENT

In this article, authors retrospectively re-
viewed the outcome of tubularized incised plate ure-
throplasty (TIPU) for hypospadias reoperations and
repairs in circumcised patients. In their experience,
4 of 17 cases had complications. While reopera-
tion was required in 1 case, the other 3 cases whose
complications were meatal stenosis in 2 and stenosis
with small fistula in 1 were cured by dilation. The
authors concluded that TIPU is a safe and efficacious
procedure for hypospadias reoperations and repairs
in circumcised patients.

Currently, TIPU is widely accepted for pri-
mary repair of distal hypospasias and hypospadias
reoperations. One of the key points in this procedure
in reoperative cases would be quality of urethral
plate. Several studies reported in the literature have
suggested that complication rate increases in reopera-
tive cases if the urethral plate has been resected or is
obviously scarred (1,2). Therefore, careful estima-
tion of urethral plate is crucial if TIPU is planned for
hypospadias reoperation.

The other key point is reinforcing layer of
neourethra. Spongioplasty and neourethral coverage
with dorsal dartos flap are commonly used in primary
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repair by TIPU to reinforce neourethra (3,4). How-
ever, urethral sponge tissue beside the urethral plate
is usually unavailable in reoperative cases. Hence,
neourethral coverage by dorsal dartos flap would
have more important role to prevent complications.
In circumcised cases as reported in this article, dorsal
dartos flap may be inadequate to reinforce the neo-
urethra though urethral sponge tissue neighboring the
urethral plate is preserved for spongioplasty. In such
cases, authors made efforts to cover the neourethra
with pedicled subcutaneous tissue. Tunica vaginalis
is also reported as an alternative tissue for neourethral
coverage if subcutaneous tissue may be inadequate
to reinforce the neourethra (5). These procedures for
coverage are quite important and should be performed
to prevent operative complications.

I agree with authors that TIPU is safe and
effective for hypospadias reoperations. However,
preoperative estimation of urethral plate as well as
access to information of previous surgery should be
done to decide the surgical procedure in reoperative
cases. Also, during surgery, neourethral coverage with
well vascularized tissue should be performed to avoid
complications.
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The evaluated 17 cases represent a very
inhomogeneous group. They even have been further
split up into two groups: 4 after circumcision and
13 redo hypospadias. The age ranges from 7 month
to 15 years, 3 of 17 were treated with testosterone,
4 different hypospadia localizations were included.
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plus dorsal plication in 3, use of ventral dorsal pedicle,
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Four out of 13 hypospadias repairs had
complications, of whom 3 were treated by dilatation,
which resulted in a success rate of 92.4% for both
groups.
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The discussion compares the study with nu-
merous other studies achieving similar results. How-
ever, other operative techniques for redo hypospadias
like buccal mucosa flaps are not mentioned.

Due to the very inhomogeneous group and the
small number of cases no conclusion can be drawn.
This study does show some aspects of the TIP pro-
cedure, however it does not prove at all that the TIP
procedure is suitable for redo hypospadias in patients
with or without foreskin.
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ABSTRACT

Purpose: To review and evaluate the anatomical definitions of perinatal extravaginal torsion (EVT) of the testis.
Materials and Methods: An extensive review of the literature was made to reveal the prevalent anatomical background
predisposing to EVT. Gross appearance of twisted testes obtained during surgery for 14 cases of EVT was used to test the
validity of the above theories.

Results: The most commonly accepted suggestions describe an EVT within dartos muscle that includes all layers of sper-
matic cord or an EVT outside parietal layer of tunica vaginalis within internal spermatic fascia. However, both of them
were found inadequately documented, while a large volume of controversial data has been accumulated, that raises doubts
regarding the validity of such definitions. The gross appearance of twisted testes failed to confirm both an EVT including
all layers of the spermatic cord and also an EVT outside tunica vaginalis as possible mechanisms of torsion.

Conclusion: The anatomical basis of EVT remains unclear and further investigation is required.

Key words: testis; spermatic cord, anomalous; torsion
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INTRODUCTION MATERIALS AND METHODS

Extravaginal torsion (EVT) of the testis is Photographic data from 14 cases of perinatal
reported to be the predominant mechanism of tor- testicular torsion, operated by Professor Waldschmidt
sion in the fetus and neonate. In this kind of torsion, and Professor Charissis between 1973 and 2006,
twist of the spermatic cord is taking place outside the were examined retrospectively to define the gross
sack of tunica vaginalis in the scrotum. Accordingly, appearance of EVT. Moreover, an extensive review
this entity is considered to have a different surgical of the literature was carried out to reveal the most
anatomy, than the one reported in older children and commonly accepted definitions concerning the surgi-
adults who demonstrate the bell clapper deformity cal anatomy predisposing to EVT. In particular, all
and torsion of the testis occurs intravaginally (1). This related articles appearing in PubMed under the search
article reviews and evaluates the current theories on terms “extravaginal”, “perinatal”, “testicular torsion”
the anatomical basis of EVT given that the low inci- were examined for reference in anatomy of perinatal
dence of perinatal torsion and the poorly documented torsion in addition with referred pathological anatomy
anatomical findings at operation have left surgical of perinatal torsion in text books on Urology and
anatomy of this clinical entity poorly defined. Pediatric Surgery. Finally, evaluation of the proposed

T In memorian
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theories illustrated by our gross appearance photos of
the twisted mass was performed.

RESULTS

Gross Appearance of Extravaginal Torsion

EVT is considered to be an antenatal event
and probably because of the different time intervals
between time of torsion and time of observation,
gross appearance of twisted mass varies from case
to case. However, there were some common charac-
teristics found in all of our cases that can be drawn
and described. Our photographic data demonstrated
that EVT is usually constituted by a narrow, twisted
pedicle that suspends a dark globular mass contain-
ing an infracted testis and epididymis, which appears
immediately after opening the skin and dartos muscle
(Figure-1). Moreover, as histologically evidenced
by the most substantiated work on the subject by
Herman et al., twisted tissues are surrounded by a
smooth membrane layer sequestering an underlying
hemorrhage (2) (Figure-2). Moreover, in contrast with

Figure 1 — Gross appearance of perinatal torsion. Al-
though appearance of extravaginal torsion varies from
case to case, in general, after opening dartos muscle,
intrascrotal contents appear as a dark mass containing
the dying testis.
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intravaginal torsion where torsion occurs intravagi-
naly, in cases of EVT, twists of the spermatic cord are
located outside the cavity created by the two layers of
tunica vaginalis (Figure-1,2 and 3). Finally, although
due to the usual chronic character of this antenatal
event in EVT scrotal anatomy is found greatly altered,
and identification of particular anatomical structures
within the twisted mass becomes very difficult, tes-
ticular attachments with the parietal layer of tunica
vaginalis were in fact present, an observation in ac-
cordance with most other anatomical references on
the subject (Figure-3) (3-5). Each theory on surgical
anatomy of EVT must be consistent with these gross
characteristics.

Theories on the Anatomical Basis of Extravaginal
Torsion

The literature review revealed 2 controversial
anatomical definitions of EVT (6,7). These describe an
extravaginal torsion within dartos muscle, including
all layers of the spermatic cord and an extravaginal
torsion within internal spermatic fascia, outside the
parietal layer of tunica vaginalis (Figure-4). For
discriminative reasons we will refer to them as EVT
outside or inside the cremaster muscle.

Torsion Outside Cremaster Muscle

There is evidence that in perinatal period of
life a lack of attachments of the entire scrotal contents
with the scrotal wall is present, allowing testis and its
tunics to demonstrate an unusual mobility. Cooper
(1830) and Jerkings et al. (1983) first proposed this
lack of attachment because of the ease with which the
intrascrotal contents could be lifted out in newborns,
without tearing any fascial attachments (5,6). More
precisely, external spermatic fascia does not seem to
be adherent to the dartos muscle. These attachments
are suggested to be formed during the first 7 to 10
days of life anchoring the spermatic cord into the
scrotum (7). Numerous authors use this fact to report
that EVT is predisposed by this lack of attachments
and accordingly, twists of the cord occur outside
cremaster muscle and its fascia (external spermatic
fascia), within dartos muscle, including all layers of
spermatic cord (6-9) (Figure-4a). According to this
point of view, EVT should become impossible after
the first days of life, when connection of testicular tu-
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Figure 2 — Hemorrhagic fluid from ischemic testis, restricted inside external spermatic fascia is a usual finding during
surgery. The fact that the outer layer always sequesters the inner fluid indicates that this layer remains unaffected from
the ischemic event. During dissection of twisted mass identification of particular structures is considered very difficult,

due to the chronic character of this antenatal event.

nics with the scrotum is established. Gross appearance
of EVT reinforce the above mentioned theory, since
the black necrotic twisted mass noted immediately on
opening the dartos muscle clearly indicates a torsion
involving all layers of spermatic cord (Figure-3).

However, this perinatal lack of attachments
is a normal condition appearing in all newborns up to
7-10 days after birth. According to Noseworthy (2002)
the above mentioned explanation of EVT poorly sup-
ports the relatively rare occurrence of this condition.
If lack of fixation in all newborns was a predisposing
factor for EVT, this should lead to a considerably
higher incidence of EVT during the perinatal life (10).
In addition, EVT has been reported in older patients
at 12-14 years of age when such attachments are con-
sidered to be well established (11-13). In such cases,
EVT in the presence of connection between dartos and
external spermatic fascia remains unexplained by the
examined theory, raising doubts on its validity.

As regards gross appearance, given that the
outer membrane layers of the spermatic cord are
very thin and transparent it is almost impossible by
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observation alone to distinguish the exact twisted
layer of spermatic cord. In contrast, histological
ischemic lessons outside tunica vaginalis observed in
the removed specimens after orchidectomy has never,
to our knowledge, been previously documented. Fur-
thermore, the fact that hemorrhagic fluid is always
confronted within an outer membrane layer, indicates
that this layer (that is the external spermatic fascia and
probably inner layers too) remains intact and is not
included in the ischemic tissues (Figure-4).

Taking all the above factors into consider-
ation, in cases of perinatal EVT doubts on whether or
not external spermatic fascia is included in the twisted
mass are reveled, while the mechanism that describes
an EVT outside cremaster muscle including all layers
of the spermatic cord remains to be defined.

Torsion Inside Cremaster Muscle

The second theory to explain EVT is that in
the full-term infant, the spermatic cord and testis are
free to rotate within the inguinal canal and scrotum,
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Figure 3 — Twists of spermatic cord in case of extravaginal
torsion (EVT) are located much more proximal compared
with intravaginal testicular torsion. Moreover, in contrast
with bell clapper deformity appearing in cases of intra-
vaginal torsion, in EVT testicular attachments with tunica
vaginalis appear to be present.

due to lack of attachment between the testicular tu-
nica vaginalis and the scrotum. Most authors refer
to this theory (12,14-18) (Figure-4b). In matters of
gross appearance, the smooth membrane layer usually
covering the twisted mass, sequestering the underly-
ing hemorrhagic fluid reinforce this theory, indicating
that torsion occurs in an inner rather than an external
spermatic layer. However, we have reasons to believe
that this theory is based on a misinterpretation of
the definition “lack of fixation of tunica vaginalis
to the scrotum” as defined by Cooper (1830), which
has been subsequently uncritically copied by most
authors (5). It has usually been referred to as, “due to
the recent descent of the gonad, there is an extreme
mobility of tunica vaginalis within the scrotum before
fixation of tunica vaginalis to the scrotal wall” (15,16),
or “there is lack of firm attachment of parietal layer of
tunica vaginalis with the scrotum” (2). However, liter-
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ally, parietal layer of tunica vaginalis is never fixed
to the scrotum, but its outer associated membranes
(cremaster muscle and fascias) will. Therefore, inad-
equate fixation of tunica vaginalis to the scrotum is a
term incorrectly used for the description of the normal
lack of connections of the entire scrotal contents with
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Figure 4 — Diagrammatic illustration of scrotal membrane
layers outside genital apparatus (testis, epididymis, sper-
matic cord and spermatic vessels) and proposed anatomi-
cal explanations of extravaginal torsion (EVT). Ischemic
tissues under torsion are demonstrated by the same color.
A)- EVT outside cremaster muscle. B)- EVT inside cre-
master muscle.
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Figure 5 — Schematic illustration of the anatomical associations between testis, gubernaculum and peritoneum before (I)
and after (1l) the descent of the testis. A = plica gubernaculi, B = Pars vaginalis gubernaculi, C = Pars infravaginalis
gubernaculi, 1 = peritoneum, 2 = gonad, 3 = processus vaginalis.

the scrotal wall in the first days of life, as described
by Cooper (5).

Moreover, not only, perinatal lack of attach-
ment between testicular tunica vaginalis and its outer
associated membranes in the scrotum have never, in
fact, been documented, but also there is no obvious
etiological reason to explain why such a lack should
be present in the first place. During embryogenesis,
both the parietal layer of tunica vaginalis (derivative
of the peritoneum forming the parietal layer of proces-
sus vaginalis) and the derived by the pars vaginalis
gubernaculum outer associated membranes (internal
spermatic fascia, cremaster muscle and external
spermatic fascia) were never separate (19). This firm
relationship negates the possibility of a perinatal ab-
sence of such attachments (Figure-5).

On the contrary, even assuming an absence
of attachments between tunica vaginalis and internal
spermatic fascia, torsion outside tunica vaginalis
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could not possibly occur. Given that in EVT testicular
anatomy is considered to be normal (absence of bell
clapper deformity) in scrotal and inguinal region the
testis, epididymis, spermatic vessels and vas deference
lie posteriorly connected with the internal spermatic
fascia through a wide mesentery (mesogonadal - me-
sorcheon) and cannot move freely (20) (Figure-6).
These factors prove that, there is no embryologi-
cal basis to support a perinatal lack of tunica vaginalis
attachments with the internal spermatic fascia, while as
in every scrotum with normal anatomy, in cases of EVT,
rotation inside cremaster muscle cannot occur (21).

COMMENTS

The validity of the anatomical basis of EVT
has been previously questioned. Mushat (1932) in
his work on mechanism of testicular torsion raised
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Figure 6 — Diagrammatic illustration of normal anatomy in inguinal and scrotal region. Posterior, the extraperitoneal
connective tissue anchors through testicular mesentery the functional elements to internal spermatic fascia. Skin and

dartos muscle are not shown.

doubts on whether EVT was actually possible (21).
Additional doubts on whether current anatomical
interpretation is correct are derived from data suggest-
ing the possibility of the existence of a bell clapper
deformity in case of perinatal torsion. As stated above
and demonstrated by our photographic data EVT is
considered to be characterized by connection of testis
with tunica vaginalis, in contrast with intravaginal tor-
sion where posterior attachment of testis with tunica
vaginalis is absent and scrotal structures demonstrate
the bell clapper deformity. Investigation of contra-
lateral testes in cases of vanishing testis syndrome,
a condition representing the final effect of antenatal
torsion revealed the presence of a contralateral bell
clapper deformity in the remarkable percentage of
86% of cases (15,22-25). Given that bell clapper de-
formity is usually bilateral, existence in the ipsilateral,
where antenatal torsion has occurred, of a bell clapper
deformity as well before the vanishing event is very
possible. Therefore, the question whether presence
of connection between testis and tunica vaginalis in
case of EVT represents normal anatomy or fibrotic
connections of an underlying bell clapper deformity
due to the chronic character of this antenatal event
remains to be defined. This fact would reinforce the
majority of authors, who support an EVT within dartos
muscle, though under a different hypothesis than the
one proven to be incorrect by our study.
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CONCLUSION

In summary, the two most commonly ac-
cepted anatomical definitions of perinatal testicular
torsion namely an extravaginal torsion within dartos
muscle, including all layers of spermatic cord and an
extravaginal torsion outside parietal layer of tunica
vaginalis within internal spermatic fascia remain
questionable. In the first case, although there is
evidence of perinatal lack of attachments between
external spermatic fascia and dartos muscle, such
torsion has not been proved with certainty. On the
contrary, a large body of literature argues against this
explanation. In the second case, doubts on whether
there is lack of attachments between testicular tunica
vaginalis and scrotum have been revealed. Yet, even
if such a lack was actually present, testicular torsion
inside internal spermatic fascia would still be impos-
sible, since genital apparatus remains fixed by its
wide mesorchium to external membrane layers of the
scrotum. Finally, suspicions regarding the existence
of a bell clapper deformity in all cases of EVT were
raised, a fact confronting the current understanding
of the condition. It is concluded that the prevalent
anatomical definitions of EVT fail to explain ad-
equately the phenomenon of perinatal torsion and
to allow an evidence based documentation of the
indicated treatment modality. EVT still remains a
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condition of unknown etiology, pathophysiology
and surgical anatomy and thus further investigation
in the field is required.
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EDITORIAL COMMENT

Most cases of fetal and neonatal testicular
torsion are diagnosed at birth either by absence of
the testis in the scrotum or inguinal region (vanishing
testis), or by the presence of a hard testis fixed to the
scrotal skin. These cases are thought to be caused by
an extravaginal torsion of the spermatic cord (EVT),
due to inadequate attachments between the layers of
the spermatic cord, usually completed only after few
weeks of life. Despite prompt surgical exploration
of the ischemic testes in the neonatal period, their
salvage rate is very low, and the real debate is if early
contralateral testicular fixation is warranted. Cases of
testicular torsion occurring later, in previously normal
testes, are also caused by an intravaginal torsion of
the spermatic cord, by the bell-clapper deformity, that
usually is observed also in the contralateral testis (1).
In these cases, since the salvage rate of the affected
testis rises to almost 50%, emergency surgical explo-
ration is always recommended, and must include the
contralateral testicular fixation (2).

The work by Dr Kyriazis and associates eval-
uates the anatomical definitions of the perinatal EVT,
based mainly on a thorough review of the literature.
The bibliographical survey is well performed, and
the authors elegantly discuss the two theories on the

EDITORIAL COMMENT

Testicular torsion is divided into two types,
intravaginal and extravaginal. Intrauterine testicular
torsion (IUTT) is of the extravaginal type. [UTT was
first described by Taylor in 1897 and when compared
to intravaginal torsion, it is a very rare condition that
is being recognized with increasing frequency (1).
One reason for this is the adoption of routine thorough
examination of all newborns prior to their discharge.
We however recommend that this routine general ex-
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anatomical basis of the EVT, the one occurring inside,
and the other outside the cremaster muscle. They also
propose an evaluation of a photographic data from 14
previously operated cases. Unfortunately, although il-
lustrative, this evaluation is superficial and presented
without scientific methodology. Furthermore, they
present no pathological data of their cases that could
give support to any of the two mentioned theories.

Although this work does not address the
issue of the management of EVT, I encourage the
authors to review their material and include more
significant information of their cases, including age
of the patients, management of the contralateral testes
and pathological data, that would surely enrich the
scarce literature on the subject.
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amination be done in the immediate postpartum period
as well as prior to discharge. This will obviate any delay
in diagnosis and treatment of [UTT since the majority
of them will manifest in the immediate postpartum
period (2). IUTT is a very rare condition that may also
be difficult to recognize when seen for the first time
and so it may be missed or confused with other condi-
tions. To obviate delay in diagnosis, physicians caring
for these patients should be aware of this.



Anatomy of Extravaginal Torsion

Since its first description, controversies con-
tinue to exist regarding: (1) its exact cause, (2) the
need for urgent exploration and (3) the necessity for
contra lateral orchidopexy.

The cause as well as the anatomical basis of
IUTT is not known. In this issue, Kyriazis et al. in an
extensive review attempted to evaluate the anatomical
basis of intrauterine torsion. Although IUTT is usually
a prenatal event, the exact timing and duration of tor-
sion are not known and there are reports of prenatally
diagnosed torsion. Tripp and Homsy reported a case
of bilateral torsion diagnosed prenatally at 35 weeks
gestation and Hubbard et al. reported a case of unilat-
eral torsion diagnosed at 35.5 week gestation (3,4). On
the other hand, and although most cases of IUTT are
apparent at birth, there are reports of torsion occurring
after delivery or within the first week after birth (5).
It is believed that IUTT is the main cause of mon-
orchidism, which is supported by the fact that a vas
deference, epididymis, calcification or hemosiderine
pigmentation is present in about 90% of the cases (6).
In cases of [UTT, controversy still continues regarding
the urgency for surgical exploration as well as the need
for contra lateral orchidopexy. Some investigators
advocate delayed operation, and consider this not an
emergency (7). This is to obviate the anesthetic risk
imposed on the neonate as well as the low salvage
rate of these testes. If such a policy is adopted, then
these patients should not be operated on at all as ulti-
mately the affected testis will atrophy. On the contrary,
these patients are healthy, of good birth weight and
without any other associated anomalies that impose
an anesthetic risk (2). Keeping this in mind as well
as the hope of testicular preservation, we like others
adopted a policy of early surgical intervention (2,8).
Olguner et al. reported a patient at the postnatal 28"
hour with right scrotal erythema and swelling. Emer-
gency technetium Tc 99m pertechnetate scintingraphy
showed hypo perfusion in both sides and because the
patient underwent surgery immediately, the left testis
was judged viable, treated by means of detorsion and
saved while the right testis was necrotic (8). Early
surgical exploration also establishes the diagnosis
and excludes other rare causes such as benign and
malignant tumors and traumatic hematocele.

Another controversial point is whether contra
lateral orchidopexy is justified. Some investigators
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suggested that since predisposing factors are lacking
in extravaginal torsion, there is no need for contra
lateral orchidopexy (6). This however is difficult to
establish. On the other hand, the increasing number
of reported cases with bilateral intrauterine torsion
supports a predisposing factor (3,8-10), and although
asynchronous bilateral torsion is rare, it can however
occur at any time and has been reported as early
as 48 hours after torsion on the other side (10). To
obviate the risk of anorchia, we like others advocate
routine and simultaneous contra lateral exploration
and orchidopexy. This is a simple procedure, has no
or minimal morbidity and safeguards against contra
lateral torsion.
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EDITORIAL COMMENT

The authors challenge established anatomical
and pathological principles of “extravaginal” testicular
torsion through a discussion on the clinical findings,
a literature review and a focused anatomical discus-
sion. The importance of this discussion lies within the
implications for clinical management in this group.
The debate within pediatric surgical literature between
the active exploration of the perinatal torsion and its
conservative management is firmly grounded in the
surgical precepts that intra and extra vaginal torsions
are separate anatomical and surgical anomalies.

The paper debunks the accepted theories of
extravaginal torsion. The authors argue that the simple
lack of perinatal attachments which is the clinical
norm in the first seven to ten days does not equate to
the relative infrequency of the condition. The absence
of a clear definition of extravaginal torsion and the
specter of presence of bell clapper deformity leads to
a requirement for a much more aggressive surgical
management of this condition.

Despite the relative infrequency of the asyn-
chronous torsion in the literature as pediatric urolo-
gists we all seem to have one or more of these patients
in our own units leading to real concerns of under
reporting (1). A significant body of opinion argues
against conservative management due to incidence
of asynchronous events (2-4). Baglaj et al. identified
48 cases of bilateral perinatal torsions in the literature
(5). Synchronous torsion occurred in 67% thus asyn-
chronous torsion occurred in 33%. Urgent exploration
of the torted testis and empiric exploration and orchi-
dopexy for the contralateral testis is recommended
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in all cases of perinatal torsion. Parental counseling
which explains the relatively low salvage rate and
the high asynchronous torsion rate is warranted.

The challenge for pediatric surgeons is to
examine all the excised perinatal testicles that in order
to delineate the pathology. Further anatomical studies
are required on the scrotal anatomy of neonates with
fully descended testes who die in the perinatal period
in order to define the normal anatomical attachments
of the testes.
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ABSTRACT

Objective: Pressure-flow study is the gold standard for diagnosis of bladder outlet obstruction (BOO). A prospective
study was carried out to compare urodynamic evaluation and measurement of intravesical protrusion of the prostate for
diagnosing BOO.

Materials and Methods: Patients presenting with lower urinary tract symptoms (LUTS) associated with benign prostatic
hyperplasia and suspected BOO were prospectively evaluated through conventional urodynamics and classified according
to the bladder outlet obstruction index (BOOI). They also underwent abdominal ultrasound measurement of the intravesi-
cal prostatic protrusion (IPP) and prostatic volume. The IPP was classified into three stages: grade [ under 5 mm; grade II,
between 5 and 10 mm; and grade IIT over 10 mm.

Results: Forty-two patients, mean age 64.8 = 8.5 years were enrolled. Transabdominal ultrasound determined a mean
prostatic volume of 45 + 3.2 mL. Achieved IPP’s values were the following: grade I - 12 (28.5%), grade II - 5 - (12%) and
grade III - 25 (59.5%). The results of prostate volume differed significantly between obstructed and non-obstructed men
(p=0.033) and for IPP among obstructed, inconclusive and non-obstructed men (p = 0.016). For IPP, the area under ROC
curve was 0.758 (95% confidence interval - 0.601 to 0.876), and the cutoff point to indicate BOO was 5 mm with 95 %
sensitivity (75.1 - 99.2) and 50 % specificity (28.2 - 71.8).

Conclusion: TPP and prostatic volume measured through abdominal ultrasound are noninvasive and accessible methods
that significantly correlate to urinary BOO, and are useful in the diagnosis of male urinary obstructive problems.

Key words: bladder outlet obstruction; prostate; volume; flowmetry; sensitivity and specificity
Int Braz J Urol. 2008; 34: 627-37

INTRODUCTION Non-urodynamically based measurements

include symptoms, post-void residual urine (PVR),

Bladder outlet obstruction (BOO) is charac- Prostate Specific Antigen (PSA) and ultrasound de-

terized by increased detrusor pressure and reduced rived measurements, such as prostate volume, blad-

urinary flow rate. Pressure-flow studies are the gold der wall thickness, bladder weight and intravesical

standard for BOO determination. However, this meth- prostatic protrusion (IPP). Noninvasive urodynamics

od is an invasive and expensive procedure with limited include uroflowmetry, use of a penile cuff, the con-
availability.. Therefore, attempts have been made to dom-method and Doppler urodynamics (1).

diagnose BOO through noninvasive methods that It is well known that the prostate’s anatomic

can be divided into 2 categories: non-urodynamically conformation together with intravesical prostatic
based measurements and noninvasive urodynamics. protrusion (IPP) may affect normal voiding.
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Earlier studies have previously demonstrated
that the ultrasonographic measurement of IPP could
identify BOO. A total of 200 patients were assessed
with invasive urodynamics and transabdominal ultra-
sound. The relationship of IPP to BOO showed that
as IPP grade increased in severity, BOO grade also
increased. The sensitivity and specificity of diagnos-
ing BOO were 76% and 92% for over 10 mm IPP, 17%
and 53% for between 5 and 10 mm IPP and 7% and
56% for under 5 mm IPP, respectively. PVR more than
100 mL showed 75% sensitivity and 91% specificity
for predicting BOO in the population studied (2).

The objective of this study was to define
how the IPP and prostate volume, measured through
abdominal ultrasound, might alter voiding and deter-
mine the accuracy of this measurement compared to
conventional urodynamics in diagnosing BOO.

MATERIALS AND METHODS

A prospective study was carried out in Latin-
American patients presenting with lower urinary tract
symptoms (LUTS) and evaluated by urinalysis to
exclude urinary tract infection.

Patients who had been previously submitted
to urologic surgeries, or had urologic neoplasia, blad-
der calculus or presented any type of neurological
abnormality or using alpha-blockers, anticholinergics,
antiandrogens or another medications which may af-
fected the voiding patterns were excluded from this
study.

In the period ranging from June to Au-
gust/2005, after Ethics Committee approval and writ-
ten informed consent, these patients were evaluated
using anamnesis, International Prostatic Symptoms
Score (IPSS) and IPSS Quality of Life (IPSS-QoL)
questionnaires, physical, neurological, digital rectal
examination and conventional urodynamic evaluation
(Dynapack, Dynamed, 2004) and classified according
to BOOI.

Urodynamics were done according to the
“good urodynamic practices” recommended by the
International Continence Society (3). Bladder outlet
obstruction index (BOOI), defined as the detrusor’s
pressure at the maximum urinary flow (pdet gmax)
minus two times the maximum flow (qgmax): BOOI =
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pdet gmax - 2 x gqmax. Values below 20 were consid-
ered non-obstructed, between 20 and 40 inconclusive
and higher than 40, obstructed (4). Postvoid residual
urine volume was measured during urodynamic in-
vestigation, after free uroflowmetry (free flow).

After one week the patients underwent an
ultrasound study performed by the same physician
(J.B.) blinded to the urodynamic results performed by
L.O.R. Abdominal ultrasound (Toshiba model Power-
vision 6000) was performed in the sagittal plane, using
transductor frequencies between 3 and 6 MHz, and
IPP along with the prostatic volume were measured.
According to Yuen et al. (5), the bladder was filled
with at least 100 mL of urine in order to consider the
IPP determination; this was achieved through the in-
gestion of one liter of water in a two hour period after
voiding. [PP was defined by the distance from the tip
of the prostate’s protrusion into the vesical lumen to
the bladder neck measured in millimeters (Figure-1).
Measurements were divided into three stages: grade
I <5 mm, grade II 5-10 mm, grade III > 10 mm (2).
Prostate volumes were determined through software
(Powervision 600) for automatic measurement and
expressed in milliliters (mL).

The statistical analysis was performed
through Kruskal-Wallis and Dunn’s post test to
multiple comparison, and area under ROC curve, us-
ing MedCalc version 5.00.019 and SAS System for
Windows version 9.1.3.

Figure 1 — Sagittal views of bladder and prostate using transab-
dominal ultrasonography. Vertical distance from tip of protru-

sion to base of bladder is the intravesical prostatic protrusion
measurement.
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Table 1 — Clinical and demographic characteristics.

Clinical and Demographics Characteristics Rate

Age 64.9 (56 to 73) years
Latin-American Caucasians 100%

IPSS 13 (6 to 20)
Ultrasound transabdominal examination 45 (5.5 to 155)mL
Qmax 8.5(5.5t0 13) mL/s
Pdet_ Qmax 58.1 (35 to 126)

Post voiding residue

70 (0 to 250) mL

IPPS = International Prostate Symptom Score.

RESULTS

The clinical and demographic characteristics
are shown in Table-1.

The pressure/flow study showed mean Qmax
of 8.5 = 4.3 mL/s, Pdet.qmax of 58.1 + 26 cm H,O,
and postvoid residual urine volume after free flow of
70 = 177 mL. Based on BOOI, 20 (47.6%) patients
presented obstruction, 12 (28.5%) were inconclusive
and 10 (23.9%) did not present obstruction. The mean
BOOI was 28.6 (SD 13.4).

IPP’s values obtained were as follows: grade
[-12(28.5%), grade 11 - 5 - (12%) and grade III - 25
(59.5%).

Comparing prostatic volume and IPP with
BOOI we found according to Kruskal-Wallis and
Dunn’s post test that the results of prostate volume
differed significantly between obstructed and non-
obstructed men (p = 0.033) and the results of IPP

differed significantly among obstructed, inconclusive
and nonobstructed men (p = 0.016), Table-2.

Table-3 demonstrates that IPP’s grade III
reached up to 80% sensitivity and 68 % specificity
for diagnosing BOO. Positive predictive value was
70 % and the negative predictive value 79 %.

Considering the slight IPP superiority over
prostate volume to detect obstruction, we calculated
the IPP cutoff point to indicate obstruction as 5 mm
with 95 % sensitivity (75.1 - 99.2) and 50 % speci-
ficity (28.2 - 71.8); likelihood ratio of positive test
result 1.90 and likelihood ratio of negative test result
0.10.

The area under ROC curve was 0.758 (95
% confidence interval - 0.601 to 0.876) for IPP and
0.718 (95% confidence interval - 0.558 to 0.846) for
prostate volume, Figure-2.

A flow diagram for IPP on diagnostic accuracy
is showed in Figure-3.

Table 2 — Prostate volume, IPP and BOOI (Kruskal-Wallis; Dunn's test).

Prostate Volume (mL) IPP (mm)
BOOI N Mean SD BOOI N Mean SD
Nonobstructed 10 29.8 194 Nonobstructed 10 7.6 8.5
Doubt 12 432 33.1 Doubt 12 8.5 7.0
Obstructed 20 53.6 32.9 Obstructed 20 15.4 6.6

p = 0.033 (prostate volume); p = 0.016 (IPP); IPP = intravesical prostatic protrusion.
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Table 3 — IPP grade Il accuracy.

Measurement % 95% CI N/ Total
Sensitivity 80.0 55.7;93.4 19/21
Specificity 68.2 45.1;85.3 19/25
Positive predictive value 69.6 46.9 ; 85.9 13/19
Negative predictive value 78.9 53.9;93.0 19/27
Accuracy 73.8 57.7;85.6 32/46
LR+ 2.51

LR - 0.29

CI = confidence interval; IPP = intravesical prostatic protrusion; LR = likelihood ratio; N = number of patients.

COMMENTS

LUTS are one of the most common complaints
in the elderly men and benign prostate obstruction is
one of the most frequent causes. Pressure flow study
has been recommended before surgical treatment of
prostate enlargement by many authors. Searching

for new accurate methods that could substitute the
gold standard pressure-flow study demonstrates the
need for lowering costs, expanding accessibility and
relieving patient discomfort .

Since transrectal methods can producegreat
discomfort to the patient, abdominal ultrasound was
demonstrated to be equivalent to rectal ultrasound for
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Figure 2 — Receiver Operating Characteristic (ROC) curve for intravesical prostatic protrusion (IPP) and prostate volume.
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measuring the prostate when bladder volume is over
100 mL (5,6).

Clinical data such as IPSS, post voiding resi-
due and flowmetry have been previously demonstrated
to correlate mostly to lower urinary tract functional
status rather than mechanical obstruction itself (7-9).
Therefore, noninvasive measurements of the prostate
intend to delineate a morpho-functional correlation in
order to orient conduct towards LUTS secondary to
benign prostate obstruction.

Almost all studies on IPP measurements come
from Asia and it is unknown if the results in Asians are
valid for Latin-Americans or Caucasians as well.

Chia et al. (2) demonstrated the possibility
of using the IPP measurements for diagnosing BOO,
which was also a predictor of the capacity for spon-
taneous voiding after acute urinary retention in Tan
et al. study (10).

Other authors have suggested determining
bladder weight, bladder wall width or prostate con-
formation through abdominal or rectal ultrasound
(11-14).

Kojima et al. demonstrated, studying 104
patients, that the bladder weight more than 35 g
performed thought transabdominal ultrasound is
strongly associated with bladder outlet obstruction
on pressure-flow studies (15).

A bladder wall thickness of 5 mm appeared
to be the best cutoff point to diagnose bladder outlet
obstruction, since 63.3% of patients with bladder wall
thickness less than 5 mm were unobstructed while
87.5% of those with a bladder wall thickness 5 mm
or greater were obstructed in a study including 174
patients of Manieri et al. at 150 mL bladder filling
(16).

Hakenberg et al. (17) found that mean blad-
der wall thickness was 3.33 mm in healthy men and
3.67 mm in men with LUTS and BPE, measuring all
patients at different bladder fillings. BOO was found
in 95.5% of men with a detrusor wall thickness greater
than or equal to 2 mm in Oelke et al. study, at 250 mL
or more bladder filling (18).

Recently, Blatt et al. (19) who performed
urodynamics evaluation and abdominal ultrasound
among patients with different types bladder dys-
function, found that mean bladder wall thickness in
patients with normal urodynamics, bladder outlet
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obstruction, detrusor overactivity and increased blad-
der sensation was 2.0, 2.1, 1.9 and 1.8 mm, respec-
tively. No significant difference was found between
the groups. In particular, there was no difference in
bladder wall thickness between patients with normal
urodynamics, and those with bladder outlet obstruc-
tion (p = 0.31) or detrusor overactivity (p = 0.31).

The inconsistency as regards the results ob-
tained and the lack of technique standardization have
limited their clinical use until now.

Intravesical protrusion seems to corrobo-
rate with urinary obstruction through a “valve ball”
mechanism, in which the prostate’s lateral and me-
dium lobes interfere on the complete opening of the
vesical neck while the patient urinates (10). According
to this mechanism and based on the present study, it
was demonstrated that the intravesical protrusion of
the prostate relates not only to the urinary obstruction
itself, but it also provides information concerning
the severity of obstruction. It has been demonstrated
that the greater the IPP, the higher BOOI (20). Still
significant, but to a lesser extent, results of prostatic
volume obtained through ultrasound and PSA also
related to the degree of obstruction (21-24).

Utilizing receiver-operator characteristic
curves, the area under the curve for IPP were 0.772,
and 0.858 for Lim et al. (21) and Keqin et al. (20),
respectively. The latter authors found 8.5 mm as the
best cutoff value for IPP with 75.5 % of sensitivity
and 82.6 of specificity.

Our findings, 0.758 for the area under the
curve and 5 mm as the best cutoff value for IPP, are
in agreement with these earlier investigations.

On the other hand, our study had a limited
number of patients and presented great variability
of results, which weakened its immediate clinical
application. However, these early statistically signifi-
cant results lead towards new tendencies and studies
necessary to seek improved methods of diagnosing
BOO as well as technique standardization.

CONCLUSION

IPP and prostatic volume measured through
abdominal ultrasound are noninvasive and accessible
methods that significantly correlate with urinary BOO,
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Figure 3 — Flow diagram for intravesical prostatic protrusion on diagnostic accuracy.

and diagnose male urinary obstructive problems. How-
ever, results are still variable and the small number of
patients in this study renders further studies necessary
for a final definite conclusion.
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EDITORIAL COMMENT

Benign prostatic hyperplasia (BPH) belongs
to the most common benign diseases in the aging men.
The prevalence of histological BPH increases with age
and appears in approximately 40% of men aged 51-60
years and in approximately 90% of men aged 81-90
years (1). With increasing life expectancy worldwide
more men will have these histological changes in their
prostate and the probability of seeking professional
help will increase as well. It is doubtful if health care
systems can support the financial burden associated
with the assessment and treatment of BPH-related
symptoms and conditions in the future. Therefore,
every approach to make the assessment and treatment
easier, faster, and cheaper is highly welcome. The
authors of the appending article report about their
attempt and introduce a new non-invasive test to a
broader public (2).

The BPH disease is characterized by benign
prostatic enlargement (BPE), bladder outlet ob-
struction (BOO), and lower urinary tract symptoms
(LUTS). However, no clear correlations have been
found between these three components and, there-
fore, each component has to be evaluated separately.
Evaluation of BPE, by digito-rectal examination or
transrectal ultrasound measurement, or LUTS, by
history or questionnaires, is quick, cheap, easy, and
without relevant morbidity. However, assessment of
BOO has been more difficult until now. Only pressure-
flow studies were able to detect and quantify bladder
outflow resistance adequately. Urodynamic inves-
tigations are invasive, expensive, time-consuming,
uncomfortable for the patients, widely unavailable,
and necessitate a certain degree of education in terms
of performance and interpretation of measurement
results and artifacts. The morbidity of urodynamic
measurements in men is in the range of 19% and in-
cludes dysuria, urinary tract infection, fever, bleeding,
and acute urinary retention (3). There are even patients
who died after urodynamic investigations because of
urosepsis due to contaminated catheters (4). All of
these factors are responsible that pressure-flow stud-
ies are only randomly performed. Therefore, there
is a strong need to develop alternative techniques to
measure BOO and to overcome the disadvantages of
pressure-flow studies.
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The article by Leonardo Reis and colleagues
provides further evidence that ultrasound measure-
ment of intravesical prostatic protrusion (IPP) is able
to detect BOO in BPH patients quickly and non-inva-
sively (2). Ultrasound machines belong to the standard
armamentarium of urologists and are widely available.
The IPP technique is easily applicable and the simple
measurement of the distance between the bladder
neck and the tip of the prostatic median lobe can
qualify the patient as obstructed. IPP measurements
were originally developed in Asia and results have
also been limited to Asian patients (5). The authors
of the current study investigated Latin-Americans
with this new technique for the first time and could
confirm that an [PP of 10 mm or more is a sensitive
tool to detect BOO in patients from another part of
the world (sensitivity 80%, positive predictive value
70%, likelihood ratio of positive test result 2.51).
Therefore, no ethnical difference seems to exist and
IPP measurements are of general value. The authors
have to be congratulated to have presented a study,
which was conducted according to all quality criteria
of diagnostic accuracy tests.

Despite the achievements of the authors, the
present study has to be classified as a pilot study to
demonstrate the proof of principle. Only 42 patients
were included in the trial which seems to be under-
powered to draw general conclusions. The results
are limited to BPH patients and other types of BOO
cannot be studied with this technique (e.g. bladder
neck stenosis, urethral strictures, or meatus stenosis).
Furthermore, specificity of I[PP measurements is low
(68%) and, therefore, patients with an IPP distance of
less than 10 mm cannot be safely classified as unob-
structed. Until now, only ultrasound measurements of
detrusor or bladder wall thickness have shown to have
a high sensitivity (83%), specificity (95%), and likeli-
hood ratio of a positive test result (17.6) which are
superior to all other classic non-invasive tests for BOO
evaluation (uroflowmetry, measurement of postvoid
residual urine or prostate volume) (6). Future studies
with adequate power, a multicenter and prospective
evaluation approach, and the comparison of IPP with
other non-invasive tests are necessary to judge the
value of this emerging technique correctly.
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EDITORIAL COMMENT

The concept of measuring intra-vesical pro-
trusion of the prostate by ultrasound as a surrogate
for bladder outflow obstruction is not a new one
(1). The current paper provides further confirma-
tion of the utility of this measurement and suggests
that protrusion of 10 mm or greater correlates well
with urodynamic obstruction (2). Along with other
ultrasound-derived measurements such as post-void
residual, bladder weight, bladder wall thickness,
detrusor resistive index, prostatic weight, appear-
ance, and velocity-flow video-urodynamics, this
measurement was developed to prevent the need for,
and the morbidity of, multi-channel pressure-flow
studies (3). The plethora of different techniques sug-
gests that none is perfect and in fact, in individual
patients, cannot yet replace ‘invasive’ testing. Also,
the true morbidity of these studies may not be all
that significant (4).

On balance, while being suggestive of bladder
outflow obstruction, measuring intra-vesical protru-
sion of the prostate by either abdominal or trans-rec-
tal ultrasound is likely to remain an interesting but
inconclusive finding!
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EDITORIAL COMMENT

Benign prostatic hyperplasia (BPH) is one of
the most common diseases in elderly men. Bladder
outlet obstruction (BOO) should be well discriminated
from BPH to better understand the pathology-physiol-
ogy of this disease. BPH may lead to benign prostatic
enlargement (BPE), BOO and lower urinary tract
symptoms (LUTS). BOO might be or not be present
in patients with BPH. On the other hand BOO may
cause secondary bladder dysfunction and furthermore
upper urinary tract damage. For these reasons, patients
with BPH must be evaluated not only for LUTS but
also for BOO.

Up to now, urodynamic evaluations have been
accepted as the only objective method of assessing
BOO. There is a lot to say about the disadvantages
of pressure flow studies (PFS) which has been well
described in the literature. It is invasive, uncomfort-
able, time-consuming and expensive. Moreover, there
is a need for urethral catheterization, which causes
partial obstruction during micturition and confers
the undesirable consequences of possibly introducing
infection and discomfort that may alter the micturition
reflex. Hematuria, urinary tract infection and difficulty
in urination are the side effects of this procedure (1).
To avoid these disadvantages, in the last decade, the
development of non-invasive evaluations for BOO
has been the subject of numerous publications. Uro-
flowmetry, post-void residual urine, prostate volume
(PV), bladder wall thickness and finally measurement
of intravesical protrusion of the prostate (IPP) are
used to estimate BOO in men with BPH. The rise of
the idea that IPP might be a predictor of BOO can be
explained by few words. IPP is caused by the enlarg-
ing lateral lobes and the median lobe, and may lead to
dyskinetic movement of the bladder during voiding.
This would cause more obstruction than if there were
no protrusion and just bilateral lateral lobes, as the
strong bladder contraction could force open a channel
between the lobes.

A few investigators have considered IPP to
be a useful predictor for evaluating BOO and bladder
function. Chia et al. have suggested that IPP signifi-
cantly correlates with BOO and is a better parameter
than the other non-invasive parameters (2). Lim et al.
have confirmed this study by comparing PV, prostate
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specific antigen (PSA) and IPP in the evaluation of
BOO and IPP was the strongest predictor in this
prospective study (3). In another study, it has been
suggested that IPP degree is negatively correlated with
Qmax and of patients with higher IPP degree, there
is a higher presence of bladder overactivity and low
bladder compliance.

Reis et al. provide a prospective data aiming
to demonstrate whether the IPP of the prostate might
replace the urodynamic evaluation, which is accepted
to be an invasive and uncomfortable procedure (4).
Despite the small number of patients, the results are in
favor of detecting IPP might be enough to demonstrate
the BOO without the need to urodynamic evaluation
and comparable with the earlier investigations. These
statistically significant results may lead to further
investigations and force the urologists to replace
measuring IPP instead of performing pressure flow
studies in selected patients.
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REPLY BY THE AUTHORS

Although the current and others up-to-
the-minute papers provide further confirmation
of the utility of intravesical prostatic protusion
(IPP) measurements and suggests that protrusion
of 10 mm or greater correlates well with urody-
namic obstruction, it is a limited method to ac-
curately define obstruction (1). There are patients
obstructed without IPP and unobstructed ones
presenting with more than 10 mm IPP. By the
other side, IPP measurements are still a science
under development, and perhaps IPP measure-
ments are more precise in determining the best
patients for surgical treatment, once they were
proved obstructed.

Intravesical protrusion seems to corrobo-
rate with urinary obstruction thought a “valve
ball” mechanism in which the prostate’s lateral
and medium lobes interfere on the complete
opening of the vesical neck during voiding. This
way, the pharmacological response to alpha-
blockers could be predicted by the IPP method
(2). Men with an intravesical prostatic protrusion
of 10 mm or less, compared to those with a larger
intravesical prostatic protrusion, were 6 times
more likely to have a successful trial without
catheter after acute urinary retention (3).

Most patients in our present study pre-
senting IPP of 10 mm or greater showed no re-
sponse to alpha blockers and were submitted to
surgical treatment in contrast to that presenting
IPP of less than 10 mm. We are now conducting
new prospective studies to prove the accuracy of
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this method to predict pharmacological treatment
outcomes and surgical treatment suggestions.

Another minimal invasive method utilizes
ultrasound measurements of detrusor or bladder
wall thickness or weight. This method is incon-
sistent in technical standardization and there
is no consensus among authors about its value
(4). Bladder parameter to define obstruction is
possibly not the best one, because it denotes the
obstruction repercussion and imbalance in the
detrusor function, which is much more than ob-
struction and probably occurs latter in the bladder
neck obstruction process.
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ABSTRACT

Introduction: Endothelial dysfunction characterized by endogenous nitric oxide (NO) deficiency made 56% of patients
affected with erectile dysfunction decline treatment with PDE-5 inhibitors. New forms of treatment are currently being
developed for this group of patients.

Materials and Methods: The study compared the effect of sodium nitroprusside (SNP) and two substances of the nitrosyl-
ruthenium complex, cis-[Ru(bpy)2(SO,)(NO)]PF-6-9 (“FONO1”) and trans-[Ru(NH,)4(caffeine)(NO)]C13 (“LLNO1”) on
relaxation of rabbit corpus cavernosum smooth muscle and aortic vascular endothelium. The samples were immersed in
isolated baths and precontracted with 0.1 uM phenylephrine (PE) and the corresponding relaxation concentration/response
curves were plotted. In order to investigate the relaxation mechanisms involved, 100 uM ODQ (a soluble guanylate cy-
clase-specific inhibitor), 3 uM or 10 uM oxyhemoglobin (an extracellular NO scavenger) or | mM L-cysteine (a nitrosyl
anion-specific scavenger) was added to the samples.

Results: All the NO donors tested produced a significant level of relaxation in the vascular endothelium. In corpus cav-
ernosum samples, FONO1 produced no significant effect, but LLNO1 and SNP induced dose-dependent relaxation with
comparable potency (pEC, = 6.14 + 0.08 and 6.4 + 0.14, respectively) and maximum effect (Emax = 82% vs. 100%,
respectively). All NO donors were found to activate soluble guanylate cyclase, since the addition of the corresponding
inhibitor (100 uM ODQ) completely neutralized the relaxation effect observed. The addition of oxyhemoglobin reduced
the relaxation effect, but did not inhibit it completely. In aortic vascular endothelium 3 pM oxyhemoglobin decreased the
relaxation effect by 26% on the average, while 10 uM oxyhemoglobin reduced it by over 52%. The addition of 100 uM
L-cysteine produced no significant inhibiting effect.

Conclusions: These results suggest that LLNO1 and FONO1 are potent vasodilators. LLNO1 was shown to induce a sig-
nificant level of relaxation in rabbit corpus cavernosum. The substances tested were shown to activate soluble guanylate
cyclase and release intracellular NO.

Key words: nitric oxide; vascular endothelium, corpus cavernosum; nitrosil-ruthenium complex
Int Braz J Urol. 2008; 34: 638-46

INTRODUCTION . .
Conversely, penile erection occurs when the corpus
The vascular smooth muscles of the human cavernosum smooth musculature is relaxed by the
corpus cavernosum are contracted tonically by ad- activation of inhibitory nerve endings and the decrease
renergic stimulation to maintain the penis flaccid (1). in adrenergic stimulation.
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Nitric oxide was shown to be the neurotrans-
mitter released from the “non-adrenergic-non-cholin-
ergic” nervous fibers that elicited corpora cavernosa
relaxation and penile erection (2). Nitric oxide (NO)
is the main inhibitory neurotransmitter in animal and
human corpus cavernosum mediating penile erection
(1). It was primarily the work of Palmer and Moncada
that led to the discovery of NO as an endothelium-de-
rived relaxing factor (3). NO activates soluble guanyl-
ate cyclase, which in turn induces cyclic guanosine
monophosphate (cGMP) production from guanosine
triphosphate. cGMP acts on intracellular effectors,
such as protein kinase G, which reduce intracellular
calcium levels and dissociate actin and myosin fibers,
leading to smooth muscle relaxation (4).

NO donors are substances releasing NO in
vivo or in vitro. The NO donor sodium nitroprusside
(SNP) is a powerful vasodilator used clinically to treat
acute hypertension. However, the substance is very
unstable and may induce drug tolerance and release
not only NO but also cyanide, which is toxic for the
vascular endothelium (5).

Several more stable and less toxic NO donors
have been tested over the past years. Some of these,
S-nitrosoglutathione (GSNO) and S-nitroso-N-acet-
ylcysteina-ethylester, have been used in studies with
human corpus cavernosum strips mounted in isolated
tissue baths with a promising potential for tissue re-
laxation (6).

Likewise, NO donors with ruthenium metal
center have recently been the object of attention.
These substances, which were initially used on rat
hippocampus in vitro, have a potentializing effect
shown to be reversible by pretreating tissues with
oxyhemoglobin, an extracellular NO scavenger (7).
Because the ruthenium metal center controls the
levels of circulating NO by modulating the reduction
potential of the latter, it can reduce the side effects of
NO donors such as SNP in the clinical setting (8). In
experiments using rat aortic vascular endothelium in
vitro, substances of the nitrosyl-ruthenium complex
produced a relaxation effect similar to that of SNP
9).

The objective of the present study was
to compare the effect of SNP and of two sub-
stances of the nitrosyl-ruthenium complex, cis-
[Ru(bpy)2(SO,)(NO)]PF-6-9 (henceforth termed

639

FONOI) and trans-[Ru(NH,)4(caffeine)(NO)]C13
(henceforth termed LLNO1) upon the relaxation of
rabbit corpus cavernosum smooth muscle and aortic
vascular endothelium.

MATERIALS AND METHODS

The study was approved by the Ethics Com-
mittee for Animal Research of the Federal University
of Ceara. Tissue samples were obtained from adult
male New Zealand rabbits weighing 2-3 Kg. After
anesthetizing the animal, the penis was excised and
immediately immersed in Krebs-Henseleit solution.
Following sternotomy and excision of the heart, the
thoracic aorta was dissected, removed and sectioned
into circular fragments, which were immediately im-
mersed in Krebs-Henseleit solution.

The corpus cavernosum tissue was dissected
following removal of the connective tissues of the
tunica albuginea, with each penis providing two seg-
ments of corpus cavernosum (1 cm x 0.3 cm x 0.2
cm). The samples were mounted in isolated tissue
baths containing 10 mL Krebs-Henseleit solution
(37°C; pH 7.4) bubbled with carbogen (95:5 O,/CO,).
The samples were mounted in the bath between two
L-shaped electrodes, one of which was connected to
an isometric force transducer and the other to a mobile
rack for resting tension adjustment. All samples were
subjected to 1g tension.

The samples were monitored for 60 minutes
with resting tension adjustment and solution change
at 15-minute intervals. Variations in tension were
measured with isometric transducers and registered
with a polygraph (Gemini 7070, Ugo-Basile, Varese,
Italy).

Following the 60-minute resting period, the
tissues were precontracted with 0.1 uM phenylephrine
(PE) and relaxation concentration/response curves
were plotted.

Methodology

Experiment 1: Following precontraction with
1 uM PE, graded concentrations (10'? to 10 M) of
SNP, FONO1 or LLNO1 were added to the baths and
relaxation concentration/response curves were plot-
ted.
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Experiment 2: 10 uM oxyhemoglobin was
added to the baths 30 minutes before precontraction
with 1 uM PE to evaluate the associated NO release
rates. Relaxation concentration/response curves were
plotted as in the previous experiment.

Experiment 3: To determine whether the
substances tested released the NO- scavenger
nitrosyl during relaxation, 100 pM L-cysteine
(L-cyst) was added to the baths 30 minutes before
precontraction with 1 uM PE. Relaxation con-
centration/response curves were plotted as in the
previous experiment.

Experiment 4: To evaluate cGMP produc-
tion induced by the test substances, 100 uM soluble
guanylate cyclase-specific inhibitor was added to the
baths 30 minutes before precontraction with 1 uM
PE. Relaxation concentration/response curves were
plotted as in the previous experiment.

Statistical Analysis

The relaxation effect corresponded to the
plateau of phenylephrine contraction and was ex-
pressed as a percentage reversal. The maximum effect
(Emax) was considered as the maximum amplitude
response observed in the concentration-effect curve
for each agent. The concentration required to produce
half the maximum relaxation amplitude (EC, ) was
determined after log transformation of the normalized
concentration-response curves and expressed as nega-
tive logarithms (pEC, ) of the mean values for each
tissue (n=9). The statistical analyses were performed
with the software GraphPad Prism 3.0 (Graph Pad
Software Corporation, San Diego, CA.). Findings
were expressed as average + standard error (SE). In
each group of experiments n indicates the number
of samples analyzed. The statistical significance of
differences between average values was determined
with one-way variance analysis (ANOVA), followed
by the Tukey-Kramer test. The level of statistical
significance was set at p < 0.05.

RESULTS

Evaluation of Relaxation Induced by Test Sub-
stances

Precontraction with 1 uM PE produced a
100% increase in basal tension (1g-2g) in rabbit cor-
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pus cavernosum (RbCC). The maximum relaxation
(Emax) and maximum potency (pEC, ) produced by
SNPwas 109.7% (p <0.05) and 6.4 +0.14, respective-
ly. FONO1 induced little relaxation in RbCC samples
(Emax: 31.2%). LLNO1 induced relaxation with
potency and maximum effect similar to SNP (Emax:
81%; pEC,: 6.14 +0.08) (p < 0.05) (Figure-1).

In aortic rings SNP yielded an Emax value of
112.4% and a pEC_ value of 7.8 + 0.10 (p < 0.05).
The corresponding values were 149.8% and 7.5 + 0.38
for FONO1 and 112.8% and 7.02 + 0.10 for LLNO1
(p <0.05) (Figure-2).

Effect of Soluble Guanylate Cyclase-Specific
Inhibitor on Tissue Relaxation Induced By Test
Substances

Incubation of tissues with 100 uM soluble
guanylate cyclase-specific inhibitor (ODQ) com-
pletely neutralized the tissue relaxation effect of the
three substances tested (data not shown).

Effect of L-Cysteine on Relaxation Induced by
Test Substances

Incubation with 100 pM of the NO-scavenger
L-cysteine produced no significant change in the tis-
sue relaxation effect of the three substances tested.
Emax and pEC,  remained unchanged for both corpus
cavernosum strips and aortic rings (Figure-3).

Effect of Oxyhemoglobin on Tissue Relaxation
Induced by LLNO1 and FONO1

Incubation with 3 uM of the extracellular
NO scavenger oxyhemoglobin reduced, though not
significantly, the relaxation power of the substances
tested. Emax and pEC, | values were greater in aortic
rings than in RbCC treated with LLNO1. However,
when adding 10 uM oxyhemoglobin, LLNO1 and
FONO1-induced tissue relaxation decreased signifi-
cantly with regard to both Emax and pEC,.

In samples treated with LLNOI1, with the
addition of 3 uM oxyhemoglobin Emax and pEC,
values decreased less for RbCC than for aortic vascu-
lar endothelium. The maximum effect of LLNO1 in
RbCC decreased from 80% to 63.98% (Figure-4).

In samples of aortic rings treated with
LLNO1, 3 uM oxyhemoglobin reduced maximum
tissue relaxation from 112% to 48%. At 10 uM oxy-
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Figure 1 — Effect of LLNOI1, FONOI and sodium nitroprusside (SNP) upon rabbit corpus cavernosum (RbCC) strips. The RbCC strips
were precontracted with 1 WM phenylephrine and relaxation concentration/response curves (concentrations graded from 107? to 107
M) were plotted. Findings are expressed as average + standard error, based on six experiments. * p < 0.05 vs. SNP (ANOVA followed
by the Tukey-Kramer test). #p < 0.05 vs. LLNOI (ANOVA followed by the Tukey-Kramer test).

hemoglobin, the pEC, value changed from 7.02 + pEC,, values in relation to control samples (42.74%
0.10 to 6.9 = 0.23 and the Emax value was further vs. 150% and 6.9 +0.23 vs. 7.5 + 0.38, respectively;
reduced to 38% (p < 0.05) (Figure-5). p < 0.05) (Figure-5). At 10 uM oxyhemoglobin, the

In samples of aortic rings treated with FONOL, Emax value was further reduced from 42.74% to 26%
3 uM oxyhemoglobin significantly reduced Emax and (p <0.05) (Figure-5).
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Figure 2 — Effect of LLNOI upon aortic vascular endothelium rings. The rings were precontracted with 1 WM phenylephrine and relax-
ation concentration/response curves (concentrations graded from 107 to 107 M) were plotted for LLNOI and compared with sodium
nitroprusside curves. Findings are expressed as average * standard error, based on six experiments.
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Figure 3 — Effect of LLNO1 alone and in combination with L-Cysteine (L-Cyst) upon rabbit aortic rings. The rings were precontracted with
1 UM phenylephrine and relaxation concentration/response curves (concentrations graded from 107 to 10 M) were plotted for LLNO1
alone and in combination with 100 uM L-Cyst. Findings are expressed as average * standard error, based on six experiments.
p>0.05vs. LLNOI + L-cyst, SNP, LLNO1 (ANOVA followed by the Tukey-Kramer test).
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Figure 4 — Effect of LLNOI alone and in combination with oxyhemoglobin upon rabbit corpus cavernosum strips. The RbCC strips were
precontracted with 1 WM phenylephrine and relaxation concentration/response curves (concentrations graded from 107° to 107 M) were
plotted for LLNOI alone and in combination with 3 WM or 10 uM oxyhemoglobin. Findings are expressed as average + standard error,
based on six experiments. * p < 0.05 vs. LLNOI + oxyhemoglobin (ANOVA followed by the Tukey-Kramer test).

COMMENT

Endothelial dysfunction is observed in many
patients with erectile dysfunction or comorbidities
such as arterial hypertension and diabetes (10). The
syndrome is characterized by a deficiency in the
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endogenous production of nitric oxide (11). Since
approximately 56% of subjects affected with erectile
dysfunction decline treatment with the commercially
available PDE-5 inhibitors (11), new drugs capable of
increasing the availability of endogenous NO are be-
ing tested. The present study tested the ability of two
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Figure 5 — Effect of LLNOI and FONOI alone and in combination with oxyhemoglobin or L-cysteine upon aortic vascular endothelium
rings. The rings were precontracted with 1 uM phenylephrine and relaxation concentration/response curves (concentrations graded from
10 to 107 M) were plotted for LLNOI and FONOI alone and in combination with 100 uM L-Cyst or 3 uM or 10 uM oxyhemoglobin.
Findings are expressed as average * standard error, based on six experiments. *p < 0.05vs. LLNOI + 3 uM or 10 uM oxyhemoglobin.
FONOI + 10 uM oxyhemoglobin (ANOVA followed by the Tukey-Kramer test).

new substances of the nitrosyl-ruthenium complex
to promote relaxation in rabbit corpus cavernosum
smooth musculature and aortic vascular endothe-
lium.

The fact that FONO1 and LLNO1 produced
a larger maximum relaxation effect (Emax) in aortic
vascular rings than SNP, with potencies (pEC, ) simi-
lar to SNP, shows that substances of this group are as-
sociated with greater endogenous NO availability than
SNP. Similar results were published by Bonaventura
and colleagues (9) in a study evaluating substances
of the nitrosyl-ruthenium complex. In that study, one
of the substances tested achieved a maximum effect
of 102% and a pEC, 0f 6.61 + 0.09, thus supporting
the present findings that substances of the nitrosyl-
ruthenium complex can be potent vasodilators.

In this study, FONOI failed to induce sig-
nificant levels of relaxation in corpus cavernosum
samples. The performance of LLNO1 was similar
to that of SNP, though Emax values were lower than
for vascular endothelium samples. This may be ex-
plained by the different mechanisms displayed by NO
donors in vessels of different sizes. As demonstrated
by Sathishkumar et al. (12), while NO donors of the
thiol group, such as S-nitroso-N-acetylpenicillamine
(SNAP), act on small vessels or peripheral vascular
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beds primarily through the activation of guanylate
cyclase, they act on larger vessels by activating potas-
sium ion channels leading to cell hyperpolarization.
Our findings may also be explained by the fact that
the inhibition of phosphodiesterase by caffeine in the
LLNOL1 structure increases the relaxation effect of NO
donors. This would also account for the smaller effect
of LLNOI on large vessels, in comparison to FONOI1,
where caffeine is known to be vasoconstrictive. The
study did not investigate alternative mechanisms,
such as ion channel blockers, involved in tissue re-
laxation.

It has been demonstrated that oxyhemoglobin
reduces the effect of substances of the nitrosyl-ruthe-
nium complex upon rat hippocampus (7). The present
study shows that the presence of oxyhemoglobin does
not neutralize but reduces the relaxation effect dose-
dependently. In other words, even in the presence of
an extracellular scavenger, LLNO1 and FONO1 are
still capable of inducing vasodilation by releasing
intracellular NO.

Similar findings were reported by Figueredo
etal. (13) in a study demonstrating that oxyhemoglo-
bin reduces but does not completely neutralize the
relaxation effect of SNP upon the vascular endothelium.
This is supported by the findings of Bonaventura, et al.
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who showed that oxyhemoglobin reduces the potency
but not the maximum effect of substances of the nitro-
syl-ruthenium complex upon rat aortic rings (9).

Studies by McDonald and Murad show that NO
acts by activating soluble guanylate cyclase and thereby
increasing the synthesis and availability of intracellular
cGMP (14). When the authors incubated tissues with
high doses of soluble guanylate cyclase-specific inhibi-
tor (ODQ; 100 uM), the relaxation response induced
by LLNOI1 or FONOI1 was completely neutralized,
thus evidencing the participation of those substances
in the NO/cGMP intracellular signaling mechanism.
One of the flaws of our study was to have used doses
of ODQ high enough to interfere with NO donation, as
demonstrated by Feelisch and colleagues (15).

Bonaventura, et al. have shown that com-
pounds of the nitrosyl-ruthenium complex act by
donating free nitric oxide (NO) and nitrosyl anions
(NO"). However, the addition of the nitrosyl anion-
specific scavenger L-cysteine did not reduce the re-
laxation effect produced by those compounds. It may
thus be concluded that LLNO1 and FONOI, although
they both pertain to the nitrosyl-ruthenium complex,
do not trigger the release of nitrosyl anions when in-
ducing relaxation. On-going studies are expected to
identify which NO derivative is involved in LLNO1
and FONO1-induced relaxation.

Our results allow us to conclude that LLNO1
and FONOL1 are potent vasodilators acting through dif-
ferent mechanisms capable of releasing intracellular
NO and activating guanylate cyclase. Further studies
are being carried out in order to evaluate the action of
LLNO1 and FONO1 upon ATP-dependent potassium
ion channels and calcium-activated medium and high-
conductivity potassium ion channels and to quantify
cAMP and cGMP dosages.
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EDITORIAL COMMENT

Worldwide only 50% of Viagra prescrip-
tions are repeated. On the same hand, the drop-out
rate of self-injection therapy varies from 40% to
70%. It means that we just do not have a therapy for
erectile dysfunction that is totally accepted by most
patients.

Despite already very well studied the NO
donors continue to be a important topic of erectile
dysfunction. The current study is very important as
a practice of research and a resource of knowledge.

EDITORIAL COMMENT

In clinical practice when treating patients
with erectile dysfunction (ED) it seems that the use
of phosphodiesterase type 5 inhibitors (PDE-5-1)
have an efficacy of less than 70%. This is lower than
what was proposed by and expected from the phase
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and other cytochrome P-450 enzymes involved in
nitric oxide donor bioactivation. Mol Pharmacol. 1999;
56: 243-53.
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Furthermore, a new NO donor molecule that produces
erection may also mean a new way of releasing nitric
oxide. Otherwise, NO donors have been exhaustively
studied in the last three decades without any practi-
cal results. In this way, maybe one should pay much
attention on the research of new molecules but NO
donors that could produce erection and play a clinical
role in its therapy.

Dr. Joaquim A. Claro

University of Sao Paulo

Sao Paulo, Brazil

E-mail: joaquimclaro@hotmail.com

III studies of the different PDE-5-1 compounds.
This is probably due to severe deficiency of endog-
enous nitric oxide (NO) in the endothelium, which
appears in many patients with ED, but also with
metabolic syndrome and related co-morbidities
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such as long term diabetes and arterial hyperten-
sion.

Since the publications about NO in Nature
in 1987 and the description in the New England
Journal of Medicine in 1992 that NO is a mediator of
relaxation of the corpus cavernosum in response to
neurotransmission, intensive experimental work was
done to explore the mechanism of action of NO and
the clinical applications.

Finding a drug which will be capable of in-
creasing the availability of NO could be an alternative
therapeutic approach in the case of treatment failure
with the available PDE-5-inhibitors.

NO donors are substances which release or
lead to the release of NO. They are possible relax-
ants of corpus cavernosum and cause vasodilatation.
Sodium nitroprusside (SNP) is a NO donor with a
strong vasodilatation property, but it can not be used
for treatment of ED due to its instable properties
and some times the release of toxic components like
cyanide.

In this study the authors aim to test in vitro
the effect of two NO donor’s substances (FONO1
and LLNOV1) of the Ruthenium complex on the relax-
ation of smooth muscle of the corpora and vascular
endothelium. In the medical literature there are only
41 studies concerning the use of Nitrosyl Ruthenium
complex. Only one of the studies deals with the effect
of the complex on the endothelium. This study is the
first to test these two substances effect on the corpus
cavernosum smooth muscle as previous studies were
only performed using the vessels endothelium . The
authors also try to evaluate the relaxation mechanism
involved. A comparison was made with SNP.
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The study presents a clear description of the
experiments done but the action mechanism of the
substances FONO1 and LLNOI1 should be studied in
vivo and in vitro in the near future. Both substances
are associated with great endogenous NO availability
and LLNO1 induced significant level of relaxation in
the corpus cavernosum sample. I expect that in the
near future these studies will contribute to the devel-

opment of a new therapeutic approach on ED.
REFERENCES

1. Palmer RM, Ferrige AG, Moncada S: Nitric oxide
release accounts for the biological activity of endo-
thelium-derived relaxing factor. Nature. 1987; 327:
524-6.

Bush PA, Aronson WJ, Buga GM, Rajfer J, Ignarro LJ:
Nitric oxide is a potent relaxant of human and rabbit
corpus cavernosum. J Urol. 1992; 147: 1650-5.
Masuda H, Tsujii T, Okuno T, Kihara K, Goto M,
Azuma H: Accumulated endogenous NOS inhibitors,
decreased NOS activity, and impaired cavernosal
relaxation with ischemia. Am J Physiol Regul Integr
Comp Physiol. 2002; 282: R1730-8.

Rajfer J, Aronson WJ, Bush PA, Dorey FJ, Ignarro LJ:
Nitric oxide as a mediator of relaxation of the corpus
cavernosum in response to nonadrenergic, noncholin-
ergic neurotransmission. N Engl J Med. 1992; 326:
90-4.

Gur S, Kadowitz PJ, Trost L, Hellstrom WJ: Opti-
mizing nitric oxide production by time dependent
L-arginine administration in isolated human corpus
cavernosum. J Urol. 2007; 178: 1543-8.

Dr. Y. Reisman

Urologist, Men s Health Clinic
Amstelland Hospital

1186 AM Amstelveen, The Netherlands

E-mail: c.reisman@planet.nl



Urological Survey

International Braz J Urol Vol. 34 (5):647-668, September - October, 2008

UROLOGICAL SURVEY

Francisco J.B. Sampaio
Urogenital Research Unit
State University of Rio de Janeiro

Athanase Billis Manoj Monga
State University of Campinas University of Minnesota
Campinas, SP, Brazil Edina, MN, USA
Andreas Bohle Steven P. Petrou
Helios Agnes Karll Hospital Mayo Medical School
Bad Schwartau, Germany Jacksonville, Florida, USA
Steven B. Brandes Adilson Prando
Washington University in St. Louis Vera Cruz Hospital
St. Louis, Missouri, USA Campinas, SP, Brazil
Fernando J. Kim Brent W. Snow
Univ Colorado Health Sci Ctr University of Utah
Denver, Colorado, USA Salt Lake City, Utah, USA
Arnulf Stenzl

University of Tuenbingen
Tuebingen, Germany

647



Urological Survey

STONE DISEASE

Impact of body mass index on cost and clinical outcomes after percutaneous nephrostolithotomy
Bagrodia A, Gupta A, Raman JD, Bensalah K, Pearle MS, Lotan Y

Department of Urology, University of Texas Southwestern Medical Center, Dallas, Texas

Urology. 2008; 72: 756-60

Objectives: To evaluate the impact of body mass index (BMI) on clinical outcomes and costs associated with
percutaneous nephrostolithotomy (PCNL).

Methods: We reviewed charts of 200 consecutive patients who underwent PCNL between September 2005 and
May 2007. We recorded patient and stone characteristics and perioperative outcomes. BMI was available for
150 patients (75%), who comprised our study group. We obtained direct and subcomponent costs (room and
board, laboratory, pharmacy, radiology, operating room, surgical supplies, anesthesia, and recovery room). We
divided patients into four BMI categories: normal weight (BMI <25), overweight (25 </= BMI < 30), obese (30
</=BMI <40), and morbidly obese (BMI >/=40). We compared groups with regard to baseline characteristics,
intraoperative parameters, stone-free and complication rates, and hospital length of stay.

Results: Mean stone size and proportion of patients with staghorn, multiple, and bilateral calculi were similar
among groups. The normal weight cohort had proportionately fewer recurrent stone formers and patients with a
history of stone surgery, compared with the other groups (P =.005 and P = .03, respectively). We found no sig-
nificant differences among groups with regard to stone-free and complication rates, operative time, length of stay,
or need for multiple accesses. Median direct cost was marginally, but not significantly, higher in normal weight
($8124) compared with overweight ($6746), obese ($6740), and morbidly obese ($6719) patients (P =.75).
Conclusions: Body mass index had no impact on efficacy or complication rates of PCNL. Despite greater per-
ceived difficulty in performing these procedures in overweight and obese patients, it was not more costly.

Editorial Comment

The authors present a compelling argument that BMI should not impact the decision to consider percu-

taneous nephrolithotomy as safety, efficacy and cost are not affected. The authors note that these conclusions
are based on the experience of a single expert-endourologist at a high-volume tertiary referral center.
The authors noted a higher median length of stay (3 vs. 2 days) and higher cost for room and board for the
normal weight patients. This could be a reflection of patient expectations. Patients who are experienced (ex.
recurrent stone formers, history of stone disease) would have realistic expectations for post-operative recovery
that might help drive them down a clinical treatment pathway to earlier discharge - the normal weight patients
in this study were less experienced.

Selection bias may impact the results of retrospective studies. There was a strong trend (p=0.06) to the
morbidly obese patients being younger (45 years) than the rest of the study cohort (55 years). It is possibly that
older morbidly obese patients are directed to ureteroscopy or other modalities. Similarly, the authors note that
the ASA class severity was similar across BMI, suggesting that the normal weight patients may have had higher
than expected comorbid conditions that may have lead to referral to their tertiary center. This would inflate the
costs and length of stay in the otherwise “healthy control” weight category.

One primary challenge in the morbidly obese is the initial percutaneous access. It would be interesting
to evaluate the fluoroscopy time, radiation dose, and time to access for this cohort.

Dr. Manoj Monga

Professor, Department of Urology
University of Minnesota

Edina, Minnesota, USA

E-mail: endourol@yahoo.com
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Stone attenuation and skin-to-stone distance on computed tomography predicts for stone frag-
mentation by shock wave lithotripsy

Perks AE, Schuler TD, Lee J, Ghiculete D, Chung DG, D’A Honey RJ, Pace KT

Division of Urology, Department of Surgery, and the Department of Radiology, St. Michael’s Hospital and
University of Toronto, Toronto, Ontario, Canada

Urology. 2008; 72: 765-769

Objectives: To determine whether stone attenuation and the skin-to-stone distance (SSD) can predict for stone
fragmentation by SWL independently. Identifying the factors predictive of shock wave lithotripsy (SWL) out-
come would help streamline the care of patients with stones.

Methods: A retrospective review was performed of 111 patients undergoing initial SWL for a solitary, 5-20 mm,
renal calculus. Stone size, location, attenuation value, and SSD were determined on pretreatment noncontrast
computed tomography. The outcome was categorized as stone free, complete fragmentation <5 mm, and in-
complete fragmentation >/=5 mm or unchanged at 2 weeks on kidney/ureter/bladder radiography.

Results: After SWL, 44 (40%) were stone free, 27 (24%) had complete fragmentation, and 40 (36%) of 111
patients had incomplete fragmentation. The stone attenuation of the successfully treated patients (stone free
and complete fragmentation groups) was 837 +/- 277 Hounsfield units (HU) vs 1092 +/- 254 HU for those
with treatment failure (incomplete fragmentation; P <.01). The mean SSD also differed: 9.6 cm +/- 2.0 vs 11.1
cm +/- 2.5 for the successful treatment group vs the treatment failure group, respectively (P =.01). On multi-
variate analysis, the factors that independently predicted the outcome were stone attenuation, SSD, and stone
composition. When patients were stratified into 4 risk groups (stone <900 HU and SSD <9.0 cm, stone <900
HU and SSD >/=9.0 cm, stone >/=900 HU and SSD <9.0 c¢m, and stone >/=900 HU and SSD >/=9.0 cm), the
SWL success rate was 91%, 79%, 58%, and 41%, respectively (odds ratio 7.1, 95% confidence interval 1.6-32
for <900 HU and SSD <9.0 cm group vs other 3 risk groups; P =.01).

Conclusions: The results of our study have shown that a stone attenuation of <900 HU, SSD of <9 c¢m, and stone
composition predict for SWL success, independent of stone size, location, and body mass index. These factors
will be considered important in the prospective design of a SWL treatment nomogram at our center.

Editorial Comment

This study helps establish parameters to guide the counseling of patients undergoing SWL. It is impor-
tant to consider that the predictive stone attenuation and skin-to-stone distance will be dependent on the peak
pressures at F2 and focal area of the lithotripter respectively. As such, this may require the establishment of
criteria for each individual lithotripter.

Outcomes were defined by KUB at two weeks - one would expect that the sensitivity of KUB (at best
70%) would be higher for stones with higher stone attenuation and for thinner patients (smaller skin-to-stone
distances). As such, the primary conclusions of the study may be skewed by the outcome measure selected - CT
scan imaging would have provided a more critical evaluation for this study.

The authors note that collimation widths > 3 mm can impact stone attenuation measurements, smaller
stones will have lower stone attenuation levels due to volume averaging with surrounding soft tissue, and in-
deed in this study stone size correlated with stone attenuation. However, concerns regarding radiation exposure
warrant the continued use of 5-mm collimation widths.

Dr. Manoj Monga

Professor, Department of Urology
University of Minnesota

Edina, Minnesota, USA

E-mail: endourol@yahoo.com
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ENDOUROLOGY & LAPAROSCOPY

Laparoscopic management of intraperitoneal bladder rupture secondary to blunt abdominal
trauma using intracorporeal single layer suturing technique

Kim FJ, Chammas MF Jr, Gewehr EV, Campagna A, Moore EE

From the Division of Urology, Department of Surgery, Denver Health Medical Center and University of Colo-
rado Health Sciences Center, Denver, Colorado, USA.

J Trauma. 2008; 65: 234-6.

Background: Since Parra reported the first case of laparoscopic repair of bladder rupture caused by nonlaparo-
scopic injury to the bladder in 1994, several case reports have demonstrated the feasibility of this reconstructive
surgical technique. We report the series of six patients that underwent laparoscopic repair of intraperitoneal
bladder rupture (LRIB) because of blunt trauma using a single layer suturing technique. To our knowledge,
this is the first series of LRIB reported secondary to blunt abdominal trauma.

Methods: From January of 2002 through June of 2006, a total of 139 patients were identified in our trauma
registry with bladder ruptures secondary to abdominal blunt trauma. Among them 111 (79.8%) patients had
associated pelvic injury. Seventy-one patients underwent surgical exploration and open bladder repair. Six
cases were managed with laparoscopic technique. Patients were positioned in supine position and a three
port-technique (5 mm, 10 mm, and 12 mm) was performed using the intracorporeal single layer suturing with
a 3.0 Vycril (UR-6 needle). A close system Jackson-Pratt drain was placed in the retropubic space to monitor
possible urine extravasation.

Results: The mean age of the patients was 47.3 years old (18-74 years). There were three female and three male
patients. The average operation time was 43 minutes (31-75 minutes), mean length of bladder tear was 6.37 cm
(5.3-7.7 cm), mean estimated blood loss was 16.6 cc (10-35 cc) and mean follow-up was 25.5 months (20-28
months). Two patients underwent combined orthopedic procedures. Computerized Tomography (CT) cystogram
was performed between 5 days and 7 days after surgery with no signs of leakage in all patients.

Conclusion: LRIB perforation because of blunt abdominal trauma using single layer intracorporeal suturing
technique is a minimally invasive alternative to open surgery in well selected patients with no other intrabdominal
injuries or intracranial pressure issues, offering faster recovery and better cosmetic results.

Editorial Comment

This retrospective study demonstrated the development of minimally invasive laparoscopic surgery
in trauma, especially for the bladder. This manuscript brings new concepts and changes in old “dogmas” such
as, bladder repair in 2 layers, use of supra-pubic urine diversion, and use of minimally invasive approach to
trauma. At Denver Health Medical Center, a level 1 trauma center, pioneering studies such as gastro-intestinal
anastomosis performed in 1 layer demonstrated efficacious repair and gave birth to the similar concept of repair
for the bladder. As stated in this study, the large number of trauma patients allowed the development of new
minimally invasive techniques, i.e.; among the 111 patients with pelvic injuries during a period of less than
5 years, only 6 patients were able to benefit from this minimally invasive approach to repair the bladder. The
authors emphasize the specific indications and selection of patients and contra-indications, such as, associated
head trauma that may not allow the insufflation pressures or the “light” Trendelenburg position.

Dr. Fernando J. Kim

Chief of Urology, Denver Health Med Ctr
Assistant Professor, Univ Colorado Health Sci Ctr
Denver, Colorado, USA

E-mail: fernando.kim@uchsc.edu
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Hand assisted retroperitoneoscopic nephroureterectomy with the patient spread-eagled: an
approach through a completely supine position

Ou CH, Yang WH

From the Department of Urology, College of Medicine and Hospital, National Cheng Kung University, Tainan,
Taiwan, Republic of China

J Urol. 2008; 180: 1918-22

Purpose: We evaluated the feasibility of hand assisted retroperitoneoscopic nephroureterectomy for transitional
cell carcinoma of the upper urinary tract with the patient completely supine (spread-eagled).

Materials and Methods: From October 2006 to January 2008 hand assisted retroperitoneoscopic nephroureterec-
tomy with open bladder cuff excision was performed in 32 patients with upper tract transitional cell carcinoma.
The patient was placed supine with the legs extended and abducted at 45 to 60 degrees, and the arms stretched
out to the sides in the spread-eagle position. The patient was secured to the operation table with 3-inch tapes
to permit lateral table tilt. The operation was completed via a 7 or 8 cm Gibson incision plus 2 laparoscopic
ports.

Results: All procedures were successful. The mean time needed for hand assisted retroperitoneoscopic Nephro-
ureterectomy and bladder cuff resection was 137.6 minutes. Mean estimated blood loss was 200 ml. Simulta-
neous transurethral endoscopic procedures were performed in 8 patients. Time to oral intake was 2.1 days and
time to ambulation was 2.0 days. No specific complication was related to the position. All patients recovered
to normal daily activity uneventfully.

Conclusions: Hand assisted retroperitoneoscopic nephroureterectomy with the patient completely supine is fea-
sible and safe. The completely supine position has several advantages, including ease of patient positioning and
the ability to perform simultaneous endoscopic procedures. It not only decreases the time and cost of changing
position, but also avoids potential risks associated with the lateral decubitus position. Bowel interference with
the visual field and mechanical bowel injury are not a concern using this approach.

Editorial Comment

The laparoscopic radical nephroureterectomy (LRNU) still remains a controversial subject, from the
position of the patient to the optimal techniques to manage the distal ureter and the bladder cuff. The authors
of this study propose an interesting patient positioning and surgical technique to perform the LRNU. It is ex-
tremely curious that a hand port is used in an already “tight” retroperitoneal space, creating difficult surgical
maneuvers due to the lack of surgical field/space. Another interesting point is the preference of the authors for
the 0-degrees laparoscope that can be easy to operate but may not offer the full range of visualization that a
30-degree or a flexible laparoscope may extend the view. The authors focused on the positioning of the patient
and the lack of neurological or muscular complications that may occur during these laparoscopic procedures,
fortunately very rare currently, since the “big” international learning curve has improved and better laparoscopic
instrumentation, as well as, the knowledge of “laparoscopic anatomy” has been familiarized to the rest of the
world through meetings, publications, etc. The oncological results appear similar to the other centers with high
volume but the focus of the study seemed skewed towards the possible complications and advantage of not
changing the patients positioning during this complex procedure. The authors should be congratulated for the
attempt of optimizing the surgical technique of a known intricate procedure.

Dr. Fernando J. Kim

Chief of Urology, Denver Health Med Ctr
Assistant Professor, Univ Colorado Health Sci Ctr
Denver, Colorado, USA

E-mail: fernando.kim@uchsc.edu

651



Urological Survey

IMAGING

Pelvic floor dysfunction: assessment with combined analysis of static and dynamic MR imaging
findings

El Sayed RF, El Mashed S, Farag A, Morsy MM, Abdel Azim MS

Department of Radiology, Faculty of Medicine, Cairo University, Kaser El Aini Street, Cairo, Egypt
Radiology. 2008; 248: 518-30

Purpose: To prospectively analyze static and dynamic magnetic resonance (MR) images simultaneously to
determine whether stress urinary incontinence (SUI), pelvic organ prolapse (POP), and anal incontinence are
associated with specific pelvic floor abnormalities.

Materials and Methods: This study had institutional review board approval, and informed consent was obtained
from all participants. There were 59 women: 15 nulliparous study control women (mean age, 25.6 years) and
44 patients (mean age, 43.4 years), who were divided into four groups according to chief symptom. Static T2-
weighted turbo spin-echo images were used in evaluating structural derangements; functional dynamic (cine)
balanced fast-field echo images were used in detecting functional abnormalities and recording five measure-
ments of supporting structures. Findings on both types of MR images were analyzed together to determine the
predominant defect. Analysis of variance and the Bonferroni t test were used to compare groups.

Results: In the four patient groups, POP was associated with levator muscle weakness in 16 (47%) of 34 pa-
tients, with level I and II fascial defects in seven (21%) of 34 patients, and with both defects in 11 (32%) of
34 patients. SUI was associated with defects of the urethral supporting structures in 25 (86%) of 29 patients
but was not associated with bladder neck descent. Levator muscle weakness may lead to anal incontinence in
the absence of anal sphincter defects. Measurements of supporting structures were significant (P < 0.05) in the
identification of pelvic floor laxity.

Conclusion: Combined analysis of static and dynamic MR images of patients with pelvic floor dysfunction
allowed identification of certain structural abnormalities with specific dysfunctions.

Editorial Comment

Multifactorial dysfunction contributes to the etiology of pelvic organ prolapse: a) weakness, thinning and
/or tearing of levator ani musculature; b) laxity and/or tearing of the endopelvic fascia and c) laxity and /or tearing
of apical supporting ligaments of the vagina. Both static and dynamic magnetic resonance imaging studies have
been shown to be useful for the evaluation of female pelvic floor dysfunction an entity that usually encompasses
stress urinary incontinence, pelvic organ prolapse and anal incontinence. Although these techniques have been
used more frequently in recent years, determination of precise anatomic causes of these clinical abnormalities
are still not clear. The authors present the results of a prospective study performed in 59 women (15 volunteer
nulliparous women-control group and in 44 women with a parity range of 0 to 7, and pelvic floor dysfunction).
Combined analysis of static and dynamic MR images of the pelvic floorreveals that it is possible to differentiate
whether prolapse is due to defects in the endopelvic fascia, to levator muscle weakness, or to abnormalities in
both fascia and muscles. Another important conclusion: a) stress urinary incontinence is associated with structural
defects in the urethral supporting structures rather than with bladder neck descent and b) in the absence of an anal
sphincter defect, anal incontinence is associated with marked levator muscle weakness.

Dr. Adilson Prando

Chief, Department of Radiology and
Diagnostic Imaging, Vera Cruz Hospital
Campinas, Sao Paulo, Brazil

E-mail: adilson.prando@gmail.com
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Frequency of serum creatinine changes in the absence of iodinated contrast material: implica-
tions for studies of contrast nephrotoxicity

Newhouse JH, Kho D, Rao QA, Starren J

Department of Radiology, Columbia University Medical Center, New York, NY, USA

AJR Am J Roentgenol. 2008; 191: 376-82

Objective: Most studies of contrast-induced nephropathy lack controls to distinguish it from nephropathy from
other causes. We assessed the frequency and magnitude of serum creatinine changes in patients not receiving io-
dinated contrast material to compare with creatinine changes in publications regarding contrast nephropathy.
Materials and Methods: From the electronic medical records of an academic medical center, adults with cre-
atinine determinations on five consecutive days who had not received contrast material during the previous 10
days were identified. The first creatinine level was compared with those on subsequent days. We calculated
the frequency with which these levels exceeded thresholds used to identify contrast nephropathy in previous
publications.

Results: Among 32,161 patients, more than half showed a change of at least 25% and more than two fifths, a
change of at least 0.4 mg/dL. Among patients with baseline creatinine levels of 0.6-1.2 mg/dL, increases of at
least 25%, 33%, and 50% occurred in 27%, 19%, and 11% of patients, respectively. Increases of 0.4, 0.6, and
1.0 mg/dL occurred in 13%, 7%, and 3% of patients. Among patients with baseline creatinine levels greater
than 2.0 mg/dL, increases of at least 25%, 33%, and 50% occurred in 16%, 12%, and 7%. Increases of 0.4,
0.6, and 1.0 mg/dL occurred in 33%, 26%, and 18%. These increases were not different from the incidences of
contrast nephropathy previously published.

Conclusion: The creatinine level increases in patients who are not receiving contrast material as often as it does
in published series of patients who are receiving contrast material. The role of contrast material in nephropathy
may have been overestimated.

Editorial Comment

Contrast agent-induced nephropathy (CIN) is the occurrence of renal failure, characterized by an increase
in serum creatinine level or a fall in creatinine clearance, after the administration of an iodinated contrastagent.
This entity occurs only in patients who have abnormal renal function before contrast agent injection. Unfor-
tunately, the parameters used clinically (creatinine levels) for the estimative of the risk of CIN are imprecise.
For this reason, one should calculate the creatinine clearance. Although contrast agents have been considered
as one of the most frequent causes of in-hospital renal failure, many other concomitant risk factors exists such
as dehydration, diabetes, previous extensive surgery and the use of nephrotoxic medications (e.g., gentamycin,
nonsteroidal anti-inflammatory drugs, and certain chemotherapeutic drugs). Adequate hydration and the use
N-acetyl cysteine or both can prevent CIN.

This report raises several questions, and the most important are: what if there is no such entity as CIN?,
b) what if there is no real increase in serum creatinine level in the general population that can be attributed to
the intravascular administration of contrast media? (1). It is obvious that until more rigorous studies includ-
ing an appropriate control group address the issue of CIN, our understanding of the actual risk of CIN when
administering IV contrast media is limited. We should also considerer that most studies have been shown that
N-acetyl cysteine is useful for intra-arterial / intracardiac contrast but we do not know if the patient that receives
intravenous contrast injection has the same risk of these patients. For this reason, we should not avoid doing
a necessary iodinated contrast-enhanced radiological examination in a patient at risk of CIN. Obviously, the
risk-benefit should be always balanced but in such situation, hyper-hydration should be immediately initiated
and N-acetyl cysteine and non-ionic contrast material should be used.
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UROGENITAL TRAUMA

Long-term functional and morphological effects of transcatheter arterial embolization of
traumatic renal vascular injury

Mohsen T, El-Assmy A, El-Diasty T

Department of Radiology, Urology & Nephrology Center, Mansoura University, Mansoura, Egypt

BJU Int. 2008; 101: 473-7

Objective: To assess the long-term morphological and functional outcome of superselective transarterial em-
bolization (TAE) for treating traumatic renal vascular injury.

Patients and Methods: The surgical records of 124 patients with traumatic renal vascular injury managed by
TAE between 1990 and 2004 were reviewed, of whom 81 completed a long- term follow-up and were included
in the final analysis. Patients were followed using serum creatinine levels, grey-scale ultrasonography, intrave-
nous urography (IVU) and radioisotopic renography using (99m)Tc-mercapto-acetyl triglycine (MAG3) and
(99m)Tc-dimercaptosuccinic acid (DMSA).

Results: Embolization resulted in the cessation of haematuria in all patients but two (97.5%). At 3 months,
serum creatinine levels increased in four of nine patients with a solitary kidney, but only one of them required
haemodialysis. After a mean follow-up of 4.6 years, IVU showed a normal calyceal configuration in 70% of
renal units, pyelonephritic changes in 26% and no dye excretion in 4%. DMSA scans showed no evidence of
photopenic areas in 17 renal units (21%). The mean (sd) percentage of DMSA uptake by the corresponding
kidney improved from 24 (9)% at the 3-month scans to 32 (10)% at the last follow-up scan (P < 0.001). Using
MAGS3, the mean (sd) glomerular filtration rate improved significantly from 26 (11) mL/min at the 3-month
scan to 32 (9) mL/min at the last follow-up (P < 0.05).

Conclusions: Superselective TAE is safe and effective for traumatic renal vascular injury. The short-term
deleterious effects were more pronounced in patients with a solitary kidney. The long-term follow-up showed
functional and morphological improvements in the embolized renal units.

Minimally invasive endovascular techniques to treat acute renal hemorrhage

Breyer BN, McAninch JW, Elliott SP, Master VA

Department of Urology, San Francisco General Hospital, University of California-San Francisco, San Fran-
cisco, California, USA

J Urol. 2008; 179: 2248-52; discussion 2253
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Purpose: We evaluated the effectiveness of endovascular therapy for severe renal hemorrhage.

Materials and Methods: We retrospectively reviewed cases compiled from the trauma database, billing records
and interventional radiology logs at our institution from 1990 to 2007. Technical success was defined as the
cessation of bleeding after angiographic embolization. Clinical success was defined as the absence of recurrent
hematuria without the need for additional embolization.

Results: A total of 26 patients underwent angiography and endovascular treatment for renal hemorrhage. Mean
patient age was 42 years (median 37, range 7 to 70). There were 20 males and 6 females. Mean clinical followup
was 11.7 months. The mechanisms of injury were iatrogenic in 6 cases (renal biopsy in 5 and post-percutaneous
nephrostomy placement in 1), trauma in 16 (blunt in 10 and penetrating in 6) and spontaneous rupture of a renal
mass in 4. At presentation 16 patients (62%) were hemodynamically stable, while 10 (38%) were in shock. A
total of 11 patients (42%) presented with gross hematuria, 7 (27%) had microscopic hematuria and 8 (31%)
had no evidence of hematuria. A total of 16 patients (62%) had kidney injuries alone, while 10 (38%) also had
significant concurrent injuries. Treatment failed in all 5 grade 5 acute renal injuries (100%) caused by external
trauma. Technical and clinical success was achieved in 22 (85%) and 17 patients (65%), respectively.
Conclusions: Superselective embolization therapy for renal trauma provides an effective and minimally inva-
sive means to stop bleeding. Overall our complication rate was minimal. Most renal traumas, including most
grade 4 injuries, were effectively managed by conservative therapy. Embolization proved effective for grade
4 renal trauma for which conservative therapy failed. In our series embolization failed when applied to grade
5 injuries.

Editorial Comment

There has been a growing body of literature lately in support of managing the injured kidney with early
angiography and embolization. Embolization therapy for the blunt splenic injury has been highly effective and
successful. Once the decision has been made to manage the kidney injury nonoperatively, it appears that relative
inclusion criteria for the use of selective embolization is symptomatic gross hematuria after penetrating renal
trauma, contrast blush on CT scan (intravascular contrast extravasation), need for > 3 u RBC transfusion in a
24 hour period, or a symptomatic delayed renal bleed. Delayed renal bleeding typically occurs in 1-2 weeks
after injury, when the clot lysis and there is hematoma liquefaction. In general, significant delayed bleed with
observed AAST G3 or G4 renal injuries is very rare with blunt trauma 1%, but can occur in up to 24% with
isolated penetrating injuries. As to effectiveness, kidney embolization is about 85% technically successful (the
vessel can be embolized and subsequent show no flow on angiography) and about 65% clinically successful
(35% will re bleed despite a technically and well performed embolization). Complications of post segmental
infarction are rare, with pyrexia and fevers in about 10%, and persistent hypertension in less than 1%.

Renal bleeding from the kidney is usually due to a pseudoaneurysm or AV fistula. Embolizations of
such vascular injuries are typically performed with permanent coils made from platinum. In our institution, we
prefer the Tornado coils by Cook Urological. The Tornado coils come in 0.018”, 0.035” and 0.038” wire size
and once deployed are conical in shape 2 — 3 mm diameter. Platinum coils are highly radio-opaque and are of a
softer metal so that they can achieve a tighter pack and have less vessel wall injury. To promote thrombogenic-
ity attached to the coil walls are multiple Dacron side fibers.

Dr. Steven B. Brandes

Associate Professor, Division of Urologic Surgery
Washington University in St. Louis

St. Louis, Missouri, USA

E-mail: brandess@wudosis.wustl.edu
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PATHOLOGY

False positive labeling of prostate cancer with high molecular weight cytokeratin: p63 a more
specific immunomarker for basal cells

Ali TZ, Epstein JI

Departments of Pathology, Urology Section Oncology, The Johns Hopkins Hospital, and Department of
Pathology, University of Maryland Medical Center, Baltimore, MD, USA

Am J Surg Pathol. 2008; [Epub ahead of print]

Occasional nonspecific staining of prostate cancer cells with high molecular weight cytokeratin (HMWCK) can
lead to false-negative diagnoses. We compared p63 and HMWCK immunostaining to check their specificity
for basal cell identification. Out of 6887 prostate cancer cases sent in consultation to one of the authors over
1.5 years, we identified 22 (0.3%) cases with HMWCK labeling of cancer cells, including 20 needle biopsies
and 2 transurethral resections of prostate (TURP). Cases were sent in consultation because of the confusing
immunostaining pattern, where prostate cancer cells labeled with HMWCK at the outside institutions. In 6
cases, p63 immunostains were also received from the outside institution, whereas in the remaining 16 cases
p63 immunohistochemistry was performed at our institution. In 14 cases, we used either an extra destained
hematoxylin and eosin slide or a negative control slide for immunohistochemistry with antibodies to p63, and
in the 2 remaining cases submitted unstained slides were used. The Gleason scores were 3+3=6 in 20 cases
and 4+4=8 in 2 cases. The size of the tumor on needle biopsy ranged from 0.5 to 6.0 mm (mean 1 mm) and on
the 2 TURP cases consisted of 44 and 68 cancer glands, respectively. The number of tumor cells positive for
HMWCK in each of the needle biopsy cases ranged from 3 to 48 (mean 13 cells), whereas on the 2 TURP cases
26 and 10 cells were labeled with HMWCK. Corresponding stains for p63 on the same cases were negative in
18 cases. In 3 of 4 cases, p63 labeled 1, 1, and 2 tumor cells, respectively. The fourth case had 5 positive cells
on p63 staining with 4 positive for HMWCK. To assess whether overstaining was a factor, we evaluated the
intensity of HMWCK staining in the basal cells of the benign glands, which was moderate in 6 and strong in
16 cases. The cytoplasm of benign secretory cells showed focal weak (n = 3), diffuse weak (n = 1), and focal
moderate (n = 2) staining for HMWCK. HMWCK labeling of prostate cancer cells is uncommon and does not
seem to be solely attributable to overstaining. p63 is a more specific marker for basal cells than HMWCK, with
less labeling of tumor cells. Recognition of this phenomenon and performing stains for p63 when it occurs can
help prevent underdiagnosing prostatic carcinoma.

Editorial Comment

On a previous published study from the same Institution, it was shown that prostate adenocarcinoma
cells may show aberrant expression for p63 immunostaining (1). In this study they describe another rare oc-
currence of aberrant expression: positivity for high-molecular weight cytokeratin (HMWCK). Both p63 and
HMWCK are markers for basal cells which are absent in neoplastic acini.

Both are important reports of a pitfall for the pathologist while diagnosing prostate cancer. It is im-
portant for the urologist to know that immunohistochemistry is used only in some selected cases with difficult
differential diagnosis and not routinely in all cases showing adenocarcinoma. More importantly, the urologist
must know that even using immunohistochemistry the diagnosis may not be definitive, that is, it may be yet
“suspicious but not diagnostic of adenocarcinoma”.

Why this happens? There are several benign conditions mimicking adenocarcinoma that show absence
of basal cells in some of the acini: partial atrophy (2), adenosis, small branches of normal acini, and atypical
PIN (PINATYP) (3). In small lesions using immunohistochemistry, these conditions may show absent basal
cells in all of the acini, and in absence of other criteria for the diagnosis of cancer the pathology report is still
“suspicious but not diagnostic of adenocarcinoma”.
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Grading of invasive cribriform carcinoma on prostate needle biopsy: an interobserver study
among experts in genitourinary pathology

Latour M, Amin MB, Billis A, Egevad L, Grignon DJ, Humphrey PA, Reuter VE, Sakr WA, Srigley JR, Wheeler
TM, Yang XJ, Epstein JI

Department of Pathology, The Johns Hopkins Hospital, Baltimore, MD, USA

Am J Surg Pathol. 2008; 32: 1532-9

The distinction between cribriform Gleason pattern 3 and 4 prostate cancer is controversial. Out of 3590 prostate
cancers sent to one of the authors over 7 months, 30 needle biopsy cases were selected that possibly represented
cribriform Gleason pattern 3 cancer. Thirty-six digital images were taken and sent to 10 experts in prostate
pathology. Consensus was defined when at least 7/10 experts agreed on the grade. Sixty-seven percent (n = 24)
of images reached consensus (23 pattern 4; 1 pattern 3). Of the 12 nonconsensus images, 7 were favor pattern 4
(6/10 experts agreed), 1 was favor pattern 3 (6/10 experts agreed), and 4 were equivocal (< 6 experts agreed). The
most common criteria used to call pattern 4 in the 23 consensus pattern 4 images were in frequency: irregular
contour, irregular distribution of lumens, slit-like lumens, large glands, number of glands, and small lumens.
In the only consensus pattern 3 image, criteria used were regular contour, small glands, regular distribution of
lumens, and uniform round lumens. Discrepancy between experts was qualified as primarily objective (differ-
ent criteria present) in 38%, subjective (different interpretation of the same criteria) in 12%, and mixed (both
objective and subjective) in 50%. The most frequent situation with different interpretations of the same criteria
were regular versus irregular contour and small versus large glands, with the former more common. Even in
this highly selected set of images thought to be the best candidates for cribriform pattern 3 from a busy consult
service, most experts interpreted the cribriform patterns as pattern 4. Moreover, most of the cribriform foci
investigated (73%) were associated with more definitive pattern 4 elsewhere on the needle biopsy specimen.
In conclusion, most of the small cribriform cancer foci seen on needle biopsy should be interpreted as Gleason
pattern 4 and not pattern 3.

Editorial Comment

The cribriform pattern (glands in glands) is a very peculiar arrangement frequently seen in adeno-
carcinoma of the prostate. In metastases of unknown origin, this pattern seen in older men is almost always
adenocarcinoma from the prostate. Obviously this pattern is not exclusively seen in prostate cancer. It may also
be seen in carcinoma of the breast, gastrointestinal tract and other organs.
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In the standard Gleason grading, cribriform pattern could correspond to patterns 2, 3, or 4. In the revised Gleason
grading published in 2005 (1), cribriform pattern should never correspond to pattern 2, and very rarely to pattern
3. Most of the times it corresponds to grade 4. Cribriform pattern 3 is only diagnosed for well circumscribed
glands of the same size as normal glands.
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INVESTIGATIVE UROLOGY

Localization and expression of inducible nitric oxide synthase in biopsies from patients with
interstitial cystitis

Koskela LR, Thiel T, Ehrén I, De Verdier PJ, Wiklund NP

Department of Molecular Medicine and Surgery, Section of Urology, Karolinska Institutet, Stockholm,
Sweden

J Urol. 2008; 180: 737-41

Purpose: Interstitial cystitis is a chronic inflammatory disease of the bladder and luminal nitric oxide has been
shown to be increased in the bladder in patients with interstitial cystitis. We analyzed endogenous nitric oxide
formation and inducible nitric oxide synthase gene expression in the bladder of patients with interstitial cystitis
to obtain further knowledge of the localization of inducible nitric oxide synthase in the bladder mucosa.
Materials and Methods: Six patients with interstitial cystitis and 8 controls were studied. In these 2 groups en-
dogenous nitric oxide formation was measured and inducible nitric oxide synthase expression in bladder biopsies
was analyzed at the transcriptional and protein levels by real-time polymerase chain reaction and Western blot,
respectively. Immunohistochemistry for inducible nitric oxide synthase was also performed.

Results: Patients with interstitial cystitis had higher inducible nitric oxide synthase mRNA expression and nitric
oxide formation than controls (p <0.01 and <0.001, respectively). Inducible nitric oxide synthase protein ex-
pression was up-regulated in the interstitial cystitis group. Immunohistochemistry showed that inducible nitric
oxide synthase was predominantly localized to the urothelium in patients with interstitial cystitis but inducible
nitric oxide synthase-like immunoreactivity was also found in macrophages in the bladder mucosa.
Conclusions: The increased levels of endogenously formed nitric oxide in patients with interstitial cystitis
correspond to increased inducible nitric oxide synthase mRNA expression and protein levels in these patients.
Furthermore, inducible nitric oxide synthase was found to be localized to the urothelium but it was also found in
macrophages in the bladder mucosa. Whether high levels of endogenously formed nitric oxide are a part of the
pathogenesis in interstitial cystitis and whether it has a protective or damaging role remain to be elucidated.
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Editorial Comment

Analyzing patients with interstitial cystitis (IC) and controls, the authors evaluated whether high levels
of endogenous nitric oxide (NO) in the bladder in patients with IC also correspond to increased levels of iNOS
at a transcriptional and protein level. Also, the authors studied the location of iNOS in the bladder mucosa.

It was found that the bladder luminal NO concentration was significantly increased in patients with
IC when compared to controls. At the transcriptional level iNOS expression was detectable in biopsies from
patients with IC as well as in controls. However, iNOS mRNA expression was significantly higher in biopsies
from patients with IC when compared to controls. In addition, iNOS protein expression was found in the biop-
sies of patients with IC but not in the biopsies of controls.

This important study opens new avenue for understanding the pathophysiology of IC and also for ad-
ditional diagnostic tools of this until now under understanding disease.

Dr. Francisco J. B. Sampaio

Full-Professor and Chair, Urogenital Research Unit
State University of Rio de Janeiro

Rio de Janeiro, RJ, Brazil

E-mail: sampaio@urogenitalresearch.org

Effect of cyanoacrylic glue on penile fracture: an experimental study

Akgiil T, Ayyildiz A, Cebeci O, Nuhodlu B, Ozer E, Germiyanodlu C, Ustiin H

Departments of Second Urology Clinic and Pathology, Ministry of Health Ankara Training and Research
Hospital, Ankara, Turkey

J Urol. 2008; 180: 749-52

Purpose: We investigated the effect of Glubran(R)2 cyanoacrylic glue on rat cavernous tissue after forming
penile fractures experimentally as well as the histopathological effect. We also investigated its clinical use.
Materials and Methods: Experimental penile fracture was formed by incising from the proximal dorsal side of
the penis in 32 Wistar Albino rats. The rats were randomly assigned to 4 main groups of 8 each. In the control
group the incision was not repaired and it was left to secondary healing. In the glue group cyanoacrylic glue
was only applied to the incision region. In the primary repair group the incision was primarily repaired and in
the final group cyanoacrylic glue was applied to the incision region following primary repair. Three weeks later
penectomy materials were examined histopathologically.

Results: When the control group was compared with the other groups, the differences in cavernous tissue healing
with fibrosis and hyperemia-bleeding were statistically significant (p = 0.043 and 0.003, respectively). In the
glue group fibrosis was observed in 2 rats. This group was the best according to cavernous healing. Although
there was no significant difference between the control group and the other groups according to inflammation
(p =0.057), the glue group was better than the primary repair group (p = 0.026). No significant inflammation
or hyperemia-bleeding was observed in the glue group. When the experimental groups were evaluated for
histopathological parameters, it was observed that the best results were obtained in the glue group.
Conclusions: Cyanoacrylic glue can be used in cavernous surgery due to its hemostatic, adhesive and anti-
inflammatory properties.

Editorial Comment

The authors investigated the effect of Glubran2 for penile fracture repair. They studied 4 groups of
8 rats each, after creating experimental penile fracture by incising the proximal dorsal side of the penis with
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a number 15 lancet. In group C the incision was not repaired but was left to secondary healing. In group G
cyanoacrylic glue was only applied on the incision region and the tissue was compressed to become adhered
for 2 to 3 minutes. In group P the incision was primarily repaired with 6-zero polydioxanone. In group PG
cyanoacrylic glue was applied on the incision region following primary repair.

The authors found that there was no inflammation and hyperemia-bleeding in only group G. In group
PG only 1 rat had these histopathological features. Total healing was observed in all rats in the 2 groups. Slight
fibrosis developed in the cavernous tissue in groups G and PG, similar to that in rats in group P, and the authors
stated that this finding showed that cyanoacrylic glue has no effect on preventing fibrosis. The authors concluded
that Glubran2 can be used in cavernous surgery due to its hemostatic, adhesive and anti-inflammatory proper-
ties, and that application of this material on the ruptured region of corpus cavernosum without suturing seems
to be beneficial according to the primary repair method.

The authors are to be commended for that elegant study and for providing a new option that would
be used in the future for cavernous repair. Nevertheless, it is important to point out that “penile fracture” is
defined as “a rupture of the corpus cavernosum due to a blunt trauma in an erect penis. Lesions on a flaccid
penis or lesions in the suspensor ligament of the penis are not included in this definition”. So, the mechanism
of injury used in this experimental work is far different from a fracture. It would be better to name it as a
“cavernous lesion”. A lesion caused by a scalpel in the albuginea is much less traumatic than a lesion caused
by a blunt trauma to an erect penis with a thin albuginea submitted to a high intracavernosal pressure. A
typical penile fracture is followed by swelling, hematoma and penile deformity, which would cause greater
inflammatory reaction.

Dr. Francisco J. B. Sampaio

Full-Professor and Chair, Urogenital Research Unit
State University of Rio de Janeiro

Rio de Janeiro, RJ, Brazil

E-mail: sampaio@urogenitalresearch.org

RECONSTRUCTIVE UROLOGY

Surgical techniques in substitution urethroplasty using buccal mucosa for the treatment of an-
terior urethral strictures

Patterson JM, Chapple CR

Section of Female and Reconstructive Urology, Department of Urology, Royal Hallamshire Hospital, Sheffield,
United Kingdom

Eur Urol. 2008; 53: 1162-71

Objectives: Since the resurgence in the use of buccal mucosa (BM) in substitution urethroplasty in the late
1980s and early 1990s, there has been controversy as to which surgical technique is the most appropriate for
its application.

Methods: The authors performed an updated literature review. Several centres have published widely on this
topic, and the points considered include the use BM in dorsal onlay grafts, ventral onlay grafts, and tubularised
grafts and the role of two-stage procedures.

Results: In experienced hands, the outcomes of both dorsal onlay grafts and ventral onlay grafts in bulbar ure-
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throplasty are similar. The dorsal onlay technique is, however, possibly less dependent on surgical expertise
and therefore more suitable for surgeons new to the practice of urethroplasty. The complications associated
with ventral onlay techniques can be minimised by meticulous surgical technique, but in series with longer
follow-up, complications still tend to be more prevalent. In penile urethroplasty, two-stage dorsal onlay of BM
(after complete excision of the scarred urethra) still provides the best results, although in certain circumstances
a one-stage dorsal onlay procedure is possible. In general, ventral onlay of BM and tube graft procedures in
the management of penile strictures are associated with much higher rates of recurrence and should therefore
be avoided.

Conclusions: In experienced hands the results of the ventral and dorsal onlay of BM for bulbar urethroplasty
are equivalent. Two-stage procedures are preferable in the penile urethra, except under certain circumstances
when a one-stage dorsal onlay is feasible.

Editorial Comment

Since the initial reported use of buccal mucosa for urethral reconstruction in 1894, the properties of
the tissue itself have not substantially changed despite improvements in suturing materials, instruments and
reconstructive surgical techniques (1).

Patterson and Chapple compared the most frequently used published techniques of urethroplasty. They
concluded that the technique does not seem to be as critical for the success of the transplant as the high surgical
skills required reconstructive surgery (2). This takes into an account the use of 5/0 or even 6/0 sutures under
magnification reducing host tissue and buccal mucosa traumatization (3). The substantial knowledge is that
buccal mucosa has good elasticity, supports neo-vascularization because of its lamina propria, boosts the local
immune status with its increased amount of IgA, provides similarity to cytoceratin and ensures a low risk of
inflammation or scar development.

Thus, buccal mucosa with its satisfying long-term outcome is still the golden standard against which
we have to validate any new material or approach (4).
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Lichen sclerosus of the male genitalia and urethra: surgical options and results in a multicenter
international experience with 215 patients

Kulkarni S, Barbagli G, Kirpekar D, Mirri F, Lazzeri M

Center for Reconstructive Urethral Surgery, Arezzo, Italy and Seth Ramdas Shah Memorial Hospital, Pune,
India

Eur Urol. 2008 Jul 30. [Epub ahead of print]

Background: Surgical options in male patients with genital lichen sclerosus (LS) involving the anterior urethra
still represent a challenging issue.

Objective: To review the outcome of surgical treatment in patients with genital and urethral LS.

Design, Setting, and Participants: Multicenter, international, retrospective, observational descriptive study
performed in two specialized centers. Two hundred fifteen male patients underwent surgery for histologically
proven genital LS involving the foreskin and/or the anterior urethra.

Intervention: Circumcision (34 cases), meatotomy (15 cases), circumcision and meatotomy (8 cases), one-
stage penile oral mucosal graft urethroplasty (8 cases), two-stage penile oral mucosal graft urethroplasty (15
cases), one-stage bulbar oral mucosal graft urethroplasty (88 cases), and definitive perineal urethrostomy (47
cases). Measurements: Primary outcome was considered a failure when any postoperative instrumentation was
needed, including dilation, or when recurrence was diagnosed. Results and Limitations: The average follow-up
was 56 mo (range: 12-170 mo). Circumcision showed 100% success rate with no recurrence of the disease;
meatotomy, 80% success rate; circumcision and meatotomy, 100% success rate; one-stage penile oral mucosal
graft urethroplasty, 100% success rate; two-stage penile oral mucosal graft urethroplasty, 73% success rate;
one-stage bulbar oral mucosal graft urethroplasty, 91% success rate; and definitive perineal urethrostomy, 72%
success rate. Limitations include short follow-up for recording neoplastic degeneration and no instrument to
investigate quality of life.

Conclusions: Patients with LS disease restricted to the foreskin and/or external urinary meatus showed a high
surgery success rate. In patients with penile urethral strictures or panurethral strictures, the use of one-stage oral
graft urethroplasty showed greater success than the staged procedures.

Editorial Comment

Although the cause of lichen sclerosus (LS) is still unknown, its clinical course has been well described
in recent years, and in particular, in a current review of Kulkarni et al. (1). It is still astonishing that histologi-
cal evaluation is not or incorrectly performed, according to the data by Jasaitiene et al. Thorough histological
evaluation revealed that LS occurs almost equal in boy and men (2).

With the systematic retrospective work-up of Kulkarni et al., it became obvious that early diagnosis and
correct treatment leads to a long-term satisfying outcome (3). Therefore, it should be requested that any resected
tissue of the foreskin, glans or urethra has to be examined by a pathologist with the exclusion of LS.

Even for the most extensive reconstruction, the authors suggest the use of buccal mucosa in a one-stage
urethroplasty, which is opposite to Patterson and Chapple who suggest the two stage approach, to have a higher
success rate (4). This contribution makes it once again obvious how important it might be to exclude LS both
for the course of the disease as well as the result of a possible reconstructive surgery.
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UROLOGICAL ONCOLOGY

Toxicities associated with the administration of sorafenib, sunitinib, and temsirolimus and their
management in patients with metastatic renal cell carcinoma

Bhojani N, Jeldres C, Patard JJ, Perrotte P, Suardi N, Hutterer G, Patenaude F, Oudard S, Karakiewicz PI
Cancer Prognostics and Health Outcomes Unit, University of Montreal, Montreal, QC, Canada

Eur Urol. 2008; 53: 917-30

Objective: To provide a systematic review of the side effects associated with sorafenib, sunitinib, and tem-
sirolimus and to provide an outline of possible preventive or therapeutic measures.

Methods: We performed a PubMed-based systematic review of side effects associated with the three agents
and relied on product monographs and prescribing information to provide an outline of treatments aimed at
reducing these toxicities.

Results: Side effects range from < 1% to 72%. Grade 3/4 side effects are less common and range from < 1% to
13% for sorafenib, < 1% to 16% for sunitinib, and 1% to 20% for temsirolimus. Overall, sunitinib causes the
most grade 3/4 side effects and sorafenib causes the fewest grade 3/4 side effects, although head-to-head trials
are required to compare safety profiles of all three kinase inhibitors. Virtually all side effects can be managed
effectively.

Conclusion: Prevention, recognition, and prompt management of side effects are of key importance and avoid
unnecessary dose reductions, which may undermine treatment efficacy.

Editorial Comment

Three targeted medical therapies against metastatic renal cancer have recently been approved and are
more and more widely used. Either as a therapist himself or in counseling his/her patients in further medical
therapy the urologist faces a new generation of drugs with unfamiliar side-effects. The article focuses on the
side effects of sunitib, sorafenib and temsirolimus as reported in the literature from all phase I, II and III stud-
ies. This article is worthwhile reading, profound and detailed and is recommended for every urologist dealing
with this tumor entity.

The authors not only describe the side-effects of treatment but also give detailed advice on the manage-
ment of hematologic, systemic or endocrinologic, cardiac, gastrointestinal, cutaneous and laboratory adverse
events. Moreover, dose-modifications are suggested. Finally, a helpful questionnaire to monitor the patents
course and standardized prescriptions are given.
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Again, strongly advised reading for everyone dealing with medical therapy against renal cancer.

Dr. Andreas Bohle

Professor of Urology

HELIOS Agnes Karll Hospital

Bad Schwartau, Germany

E-mail: boehle@urologie-bad-schwartau.de

Prepubic urethrectomy during radical cystoprostatectomy
Joniau S, Shabana W, Verlinde B, Van Poppel H

Department of Urology, University Hospitals Leuven, Leuven, Belgium
Eur Urol. 2007; 51: 915-21

Objectives: In muscle-invasive bladder cancer, the risk of developing a urethral recurrence after cystectomy var-
ies between 4% and 18%, especially when an ileal conduit is performed. For this reason, some authors advocate
a urethrectomy in these indications. At our center, we developed the technique of prepubic urethrectomy. We
assessed the feasibility and implications of this technique over 20 yr of use.

Patients and Methods: We retrospectively analyzed the medical files of 180 consecutive male patients who
underwent a urethrectomy simultaneously with cystectomy for invasive bladder cancer between 1985 and
2005. We describe our technique step-by-step, and present possible technical difficulties and complications of
urethrectomy.

Results: The mean increase in operative time with the prepubic urethrectomy over cystoprostatectomy alone
was 17 min (range: 15-25). Postoperative complications occurred in 10 (5.5%) patients. A subcutaneous penile
haematoma was noted in four (2.2%) patients, two of whom needed a circumcision later on. A scrotal haematoma
was seen in five (2.7%) patients; two needed a surgical drainage and three were treated conservatively. A prepu-
bic collection was noted in one patient who was also treated conservatively. No thromboembolic or neurologic
complications were encountered. Conclusions: When a urethrectomy is indicated, it can best be performed by
using the prepubic approach, because it is easier and less time-consuming than the perineal approach, and has
very limited and easily manageable complications.

Editorial Comment

Urologic surgeons familiar with radical cystectomy are confronted with the risk of urethral recurrences.
Indications for this procedure vary between different authors, but in cases with multifocal carcinoma in situ or
clear infiltration of the prostate simultaneous urethrectomy mostly is recommended.

These authors describe an elegant and time-saving procedure to perform prepubic urethrectomy and
report their 20 years of experience.

Remarkably, in 180 cases of en-bloc urethrectomy together with radical cystectomy the authors expe-
rienced only 10 patients with complications.

From my own experience in many such cases I can only recommend this operative procedure and would
advice anyone with experience in operative urology to thorough reading of this article.

Dr. Andreas Bohle

Professor of Urology

HELIOS Agnes Karll Hospital

Bad Schwartau, Germany

E-mail: boehle@urologie-bad-schwartau.de
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NEUROUROLOGY & FEMALE UROLOGY

Postoperative urinary incontinence after total abdominal hysterectomy or supracervical hys-
terectomy: a metaanalysis

Robert M, Soraisham A, Sauve R

Department of Obstetrics and Gynecology, University of Calgary, Calgary, AB, Canada

Am J Obstet Gynecol. 2008; 198: 264-5

Objective: A metaanalysis of randomized trials was conducted to evaluate if the type of hysterectomy, total
abdominal hysterectomy or supracervical hysterectomy, has an impact on the development of urinary incon-
tinence.

Study Design: We searched MEDLINE, EMBASE, CINAHL, Biological Abstract, and the Cochrane Library
up to February 2007; abstracts at major meetings and bibliographies of retrieved articles were scanned. A fixed
effect model was used to calculate summary relative risk estimates and 95% confidence intervals (CIs).
Results: Analysis showed no statistical difference in the risk of developing stress or urge urinary incontinence
in women who underwent supracervical hysterectomy compared with women who underwent total abdominal
hysterectomy (relative risk, 1.3; 95% CI, 0.94-1.78; P = 0.16 and relative risk, 1.37; 95% CI, 0.77-2.46; P =
0.25).

Conclusion: There is no statistical evidence of a different risk for developing either stress or urge urinary in-
continence after a supracervical hysterectomy or a total hysterectomy.

Editorial Comment

The authors noted a current trend towards supracervical hysterectomy as opposed to a total hysterectomy
in an effort to diminish surgical impact on underlying patient anatomic structures that involve continence. The
authors performed a meta-analysis to gather their data: this spanned relevant articles between 1996 and 2007,
ongoing clinical trials, and abstracts performed on the topic. They specifically reviewed comparison of total
abdominal hysterectomy and supracervical hysterectomy with regards the development of stress or urinary urge
incontinence.

The authors noted that there was no difference between supracervical hysterectomy and total hysterec-
tomy with regards to voiding dysfunction (stress urinary incontinence, urinary urge incontinence or symptoms of
overactive bladder). In fact, they noted that there was a non-significant trend towards increased risk for voiding
dysfunction with a supracervical hysterectomy as opposed to total abdominal hysterectomy.

This study highlights the difference between anecdotal and observational notations versus scientific
analysis. Their findings of a non-statistical increase in supracervical approach associated voiding dysfunction
as opposed to total abdominal hysterectomy may temper the enthusiasm for the completion of this operation
sheerly based on the perception of preventing future voiding dysfunction. As pointed out by the authors, the
difficulty in comparing the efficacy of observational studies versus scientific studies is that the former may be
performed as an accumulation of experience over a career while the latter may involve a follow-up of signifi-
cantly less time.

Dr. Steven P. Petrou

Associate Professor of Urology

Chief of Surgery, St. Luke s Hospital

Associate Dean, Mayo School of Graduate Medical Education
Jacksonville, Florida, USA

E-mail: petrou.steven@mayo.edu
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Outcomes following sling surgery: importance of definition of success
Rapp DE, Kobashi KC

Continence Center at Virginia Mason Medical Center, Seattle, Washington, USA
J Urol. 2008; 180: 998-1002

Purpose: The assessment of incontinence therapies is complicated by the diverse outcomes instruments and
definitions of success used by investigators. We defined this effect by using varied definitions of success to
perform outcomes analysis following sling placement.

Materials and Methods: A retrospective review of patients undergoing SPARC (314) and autologous rectus
pubovaginal sling (127) placement was performed, with 204 patients with the SPARC and 67 with pubovaginal
sling completing questionnaire surveillance with the minimum 12-month follow-up. Outcomes were assessed
using a questionnaire comprising validated incontinence questionnaires (Urogenital Distress Inventory and
Incontinence Impact Questionnaire) and additional items addressing satisfaction. Success rates were compared
using alternate definitions of success across all outcomes measures (eg dry rate, pad rate, percent improvement,
degree of satisfaction).

Results: Wide variations in outcomes were seen depending on the definition used for success (SPARC success
range 33% to 87%, pubovaginal sling 40% to 79%). Total absence of leakage was the strictest definition of
success while continued use of 1 to 3 liners was associated with the highest success rates. In addition, 74%
of patients with SPARC placement and 66% with the pubovaginal sling reported willingness to undergo sling
surgery again despite the treatment failing to meet the criteria for success under multiple definitions. Finally,
the individual sling type (SPARC vs. pubovaginal) associated with the superior success rate varied with the
definition of success. However, these differences failed to achieve statistical significance.

Conclusions: Our data suggest that success rates following sling placement are significantly affected by the
definition of success. Investigation to define standardized outcomes measures following incontinence surgery
is of great importance to the urological community.

Editorial Comment

The authors delve into the complicated world of gauging success after sling surgery. Their study pool
for analysis was 271 patients of which 204 received the SPARC™ suburethral sling while 67 underwent a pu-
bovaginal sling using autologous fascia. The authors found that if the strictest definition of success was utilized,
that is, “dry is dry”, patients had a markedly lower success rate than when light pads was used as the definition
of success. In addition, they noted that if the patient was improved by greater than 50% they were more prone
to recommending the surgery or repeating the surgery as opposed to those not reaching 50%. These authors also
compared the two techniques in a sliding scale of metrics of success noting the potential significant difference
in the reported success rate. The two operations did have some disparity in that the SPARC™ operation had a
higher pad free rate reported while the pubovaginal sling had more patients stating that they were dry.

One should strongly consider reading this excellent article in its entirety prior to judging the efficacy
of reported sling operations. The authors make several excellent points in their discussion section including the
call for completely dry to be used only in the strictest sense of the word. Of note is that the paper did not expand
into postoperative complications including voiding dysfunction and its affect on sling success and outcomes.

Dr. Steven P. Petrou

Associate Professor of Urology

Chief of Surgery, St. Luke’s Hospital

Associate Dean, Mayo School of Graduate Medical Education
Jacksonville, Florida, USA

E-mail: petrou.steven@mayo.edu
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PEDIATRIC UROLOGY

Nerve sparing robotic extravesical ureteral reimplantation
Casale P, Patel RP, Kolon TF

Children's Hospital of Philadelphia, Philadelphia, Pennsylvania, USA
J Urol. 2008; 179: 1987-9; discussion 1990

Purpose: Laparoscopic transvesical ureteral reimplantation with or without robot assisted surgical devices is
being developed as an alternative to open surgery. We sought to review our experience with an extravesical
robotic technique, to determine whether postoperative voiding dysfunction might be avoided with pelvic plexus
visualization and to evaluate the overall feasibility of this approach to ureteral surgery.

Materials and Methods: A total of 41 patients underwent robotic extravesical reimplantation for bilateral vesi-
coureteral reflux. The patients were divided into groups based on bladder capacity as measured by voiding
cystourethrogram. The operation was performed via a transperitoneal approach with robotic assistance using
the da Vinci Surgical System.

Results: Operative success rates were 97.6%. There were no complications. There were no episodes of urinary
retention documented by bladder scanning.

Conclusions: Robotic extravesical reimplantation is in its infancy, and visualization of the pelvic plexus appears
to be paramount in avoiding postoperative voiding complications. This approach appears to be a feasible and
reasonable option for vesicoureteral reflux correction.

Editorial Comment

Forty-one patients underwent retrospective chart review after robotic extravesical reimplantation for
vesicoureteral reflux grades I1I-V regardless of duplication anomalies. Indication for surgery was breakthrough
pyelonephritis despite prophylactic antibiotics. Voiding diaries, uroflow, post-void residual measurements and
constipation issues were addressed pre-operatively. All patients underwent cystoscopy with ureteral catheters
placed in the aid of the dissection. One camera port and two other robotic ports were used. The authors were
careful to do a nerve-sparing technique and felt that the robot with its better visualization allowed the nerves
to be easily spared. All patients had an overnight catheter. The average operating time was 2.33 hours with an
average length of stay of 26.1 hours. Post-void residual urines were checked by bladder scan and all patients
voided after the catheter was removed and there was a mean residual of 13 mL of urine in the bladder. One
patient had reflux on a three month VCUG and no patients had hydronephrosis on the ultrasound at 3 and 6
months postoperatively.

The authors should be congratulated on a study well done with good and careful follow up of the pre-
and post-op bowel and bladder management. This shows that extravesical nerve-sparing robotic reimplantations
can be done safely with excellent results. Always the question for endoscopic procedures in children: “is it an
improvement over the open surgical techniques and does it offer patient benefit?” I believe those answers will
in time become clear but as yet it remains to be seen.

Dr. Brent W. Snow

Division of Urology

University of Utah Health Sci Ctr
Salt Lake City, Utah, USA
E-mail: brent.snow@hsc.utah.edu
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Unilateral vesicoureteral reflux: does endoscopic injection based on the cystoscopic appearance
of the ureteral orifice decrease the incidence of de-novo contralateral reflux?

Routh JC, Inman BA, Ashley RA, Vandersteen DR, Reinberg Y, Wolpert JJ, Kramer SA, Husmann DA.
Department of Urology, Mayo Clinic, Rochester, MN, USA

J Pediatr Urol. 2008; 4: 260-4

Objective: In patients with unilateral vesicoureteral reflux (VUR), it has been suggested that injection of a
non-refluxing but cystoscopically abnormal contralateral ureteral orifice (UO) with dextranomer/hyaluronic
acid (Dx/HA) should be performed to prevent the development of de-novo contralateral VUR. We evaluate the
effectiveness of this practice.

Patients and Methods: Patients with primary unilateral VUR undergoing injection of Dx/HA from 2002 to 2005
at two institutions were eligible. Patients with unilateral VUR with cystoscopically abnormal contralateral UOs
were injected with Dx/HA, while patients with normal appearing UOs received no treatment. Multivariate
logistic regression models were used to estimate the impact of prophylactic injection on the development of
de-novo contralateral VUR.

Results: In total, 101 patients with unilateral VUR and an abnormal appearing contralateral UO underwent
prophylactic injection of Dx/HA while 45 patients with a normal appearing contralateral UO were untreated. In
patients receiving prophylactic Dx/HA, 9% (9/101) of the previously non-refluxing ureters developed de-novo
VUR. Similarly, 13% (6/45) of patients with a normal appearing UO treated by observation alone developed
de-novo VUR (P=0.55). The overall incidence of 10% (15/146) de-novo contralateral VUR matches published
results where this protocol was not followed.

Conclusions: Our findings suggest that cystoscopic assessment and prophylactic treatment of an abnormal ap-
pearing, non-refluxing contralateral UO with Dx/HA is of little clinical benefit and should be abandoned.

Editorial Comment

This research was done at both the Mayo Clinic and the Division of Urology in Minneapolis, Minnesota.
It was noted that 7-20% of patients undergoing unilateral endoscopic injection therapy or ureteroneocystostomy
will develop de-novo contralateral vesicoureteral reflux. The authors cystoscopically evaluated 146 patients
on the contralateral side during a 3% year period with unilateral reflux before the refluxing side underwent
Deflux® therapy. If the ureteral orifice was deemed abnormal by the pediatric urologists, either from orifice
appearance or from hydrodistention appearance, the contralateral ureter was treated with Deflux® also. The
average age was approximately six years with 91% of the patients being female. 69% were judged to have an
abnormal appearing ureteral orifice and were injected with Deflux®; while 31% of the patients were judged to
have a normal orifice and were not injected. Cyclical voiding cystourethrograms or nuclear cystograms were
performed at three months and de-novo vesicoureteral reflux developed in 9% when the orifice was prophylacti-
cally treated with Deflux® and in 13% when the orifice was judged normal and no Deflux® was treated. This
was not statistically significant. The author’s conclude that prophylactic treatment of abnormal ureteral orifices
should not be performed since it showed no benefit over no treatment at all.

Decades ago, urologists spent significant time cystoscopically judging ureteral orifice and position and
eventually studies showed that the results correlated very well with radiographic vesicoureteral reflux grading
and the practice was generally abandoned. With new information about hydrodistention of the ureter, this concept
has been revisited and this manuscript suggests that there is no benefit in this evaluation or in the prophylactic
treatment of these ureters and yet again this practice can be laid aside.

Dr. Brent W. Snow

Division of Urology

University of Utah Health Sci Ctr
Salt Lake City, Utah, USA
E-mail: brent.snow@hsc.utah.edu
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