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EDITOR’S COMMENT

International Braz J Urol

Novel Strategies for the Treatment of Wilms’ Tumor

The March - April 2007 issue of the International Braz J Urol presents interesting contributions from
different countries, and as usual, the editor’s comment highlights some papers.

Doctor Tucci Jr and co-workers, from Ribeirao Preto Medical School, University of Sao Paulo, Sao
Paulo, Brazil, evaluated on page 195 the treatment outcomes in Wilms’ tumor. The sample consisted of 53
children with median age of 2 years with Wilm´s tumor, stages (n = 9), II (n = 14), III (n = 12), IV (n = 6) and
V (n = 2). Treatment consisted of surgical excision plus adjuvant (40 children) or neoadjuvant and adjuvant
chemotherapy (unresectable tumor, n = 8, or caval tumor extension, n = 5). Relapsed Wilm´s tumor was
treated with multiagent regimens including cisplatin/carboplatin, cyclophosphamide, ifosfamide and etoposide.
Overall and disease-free survival rates at 5 years were respectively 88.2 ± 5.0% and 76.7 ± 6.6%. Short
duration therapy for stage I tumor showed a disease-free survival rate of 100% in a median time of 101
months (range 14 to 248 months). Overall and disease-free survival of 10 patients with recurrent Wilm´s
tumor at 5 years was 42.8%. The child treated with high-dose chemotherapy plus stem cell transplant is alive
without evidence of disease 84 months from relapse. Recognized experts in the field, Dr. Hashim U Ahmed,
Dr. Manit Arya and Dr. Imran Mushtaq, from The Institute of Urology & Nephrology, University College
London, UK, and Dr. Vahudin Zugor, from Friedrich-Alexander-Universitat, Erlangen, Germany, provided
excellent editorial comments on this paper, which deserve to be read by all urological oncologists.

Doctor Datta and colleagues, from Institute of Medical Sciences, Banaras Hindu University, Varanasi,
India, assessed on page 181 the success of buccal mucosal graft urethroplasty by the dorsal onlay technique
in long anterior urethral stricture (> 2 cm long) through a midline perineal incision. The authors managed 43
patients with long anterior urethral strictures by dorsal onlay buccal mucosal graft urethroplasty. The mean
stricture length was 4.8 cm (range 3 to 9 cm) and mean follow up was 48 months (range 12 to 84 months).
Only five patients were found to develop stricture at anastomotic site, during follow-up. Two of them voided
normally after single attempt of visual internal urethrotomy. Other 3 patients (6.9%) required further open
surgery or repeat visual internal urethrotomy during follow up and were considered as failure. The authors
concluded that dorsal onlay buccal mucosal graft urethroplasty is a simple technique with good surgical
outcome. Dr. Guido Barbagli, from the Center for Urethral Reconstructive Surgery, Arezzo, Italy, a world-
recognized expert in urethral surgery, provided an editorial comment that gives a critical analysis on this
manuscript.

Doctor Ozden and collaborators, from Numune Education and Research Hospital, Ankara, Turkey,
determine on page 216 the prevalence and associated factors of enuresis in Turkish children and identified the
common methods for its management. After analyzing 1,339 were completed questionnaires (89%), it was
found that the overall prevalence of nocturnal and diurnal enuresis were 17.5% (n = 234) and 1.9% (n = 25),
respectively. Male gender, low age, history of enuresis among parents, low educational level of the parents,
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deep sleep, increased number of siblings, increased number of people sleeping in the child’s room, history of
enuresis among siblings, poor school performance and history of recurrent urinary tract infections were
significantly associated with enuresis, but not with severe enuresis. The percentage of children with enuresis
seen by physician for treatment was 17.2%. The most preferred treatment option for enuresis was medica-
tions (59.5%), whereas alarm treatment was the least preferred (2.4%). The authors also found that families
in Turkey do not pay sufficient attention to enuresis and most of enuretic children do not receive professional
treatment.

Doctor El Zoghbi and co-workers, form State University of Rio de Janeiro, Brazil, presented on page
223 a histological and stereological analysis of gubernaculum testis elastic system fibers, collagen and stri-
ated muscle cells, in patients with cryptorchidism treated with human chorionic gonadotrophin (hCG). After
studying 12 patients, the authors found that gubernacular components alter significantly when submitted to
treatment with hCG. Patients who underwent hCG treatment and had no complete testicular migration had an
increase in the concentration of elastic and striated muscle fibers and a decrease in the volumetric density of
collagen. Dr. Feridun Cahit Tanyel, from the Hacettepe University Faculty of Medicine, Ankara, Turkey, a
well-known authority in the field of cryptorchidism, presented an editorial comment that gives balance on
the findings of this provocative article.

Doctor Hosseini and associates, from Shaheed Beheshti University of Medical Sciences, Tehran,
Iran, assessed on page 167 the incidence of prostate adenocarcinoma in patients undergoing radical
cystoprostatectomy due to bladder cancer. Incidentally detected cancer was found in 7 (14%) of
cystoprostatectomy specimens. HGPIN was present in 1 (14.3%) of the cystoprostatectomies with inciden-
tally detected prostate cancer. The authors concluded that incidentally detected prostate cancer in Iran is
lower than the rates reported in other countries. Dr. Athanase Billis, from State University of Campinas, Sao
Paulo, Brazil and Dr. Oner Sanli & Dr. Tarik Esen, from Istanbul University, Turkey, provided interesting
editorial comments on this paper.

Doctor Rapp and colleagues, from University of Chicago Pritzker School of Medicine, Chicago,
Illinois, USA, described and illustrated on page 231 the use of AdVanceTM sling placement in the treatment of
post-prostatectomy urinary incontinence. Based on the initial experience with 4 patients, the authors be-
lieved that the Advance Male Sling System may be a safe technique for the treatment of male stress urinary
incontinence. The technique is easy to perform and may offer a reproducible, transobturator approach. Dr.
Jesús Moreno Sierra, from Complutense University, Madrid, Spain and Dr. Domenico Viola & Dr. Sergio
Leoni, from Azienda Ospedaliera di Reggio Emilia, Reggio Emilia, Italy, provided editorial comments in
this new surgical technique report.

Francisco J.B. Sampaio, M.D.
Editor-in-Chief
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Botulinum Toxin InjectionReview Article
International Braz J Urol Vol. 33 (2): 132-141, March - April, 2007

Botulinum Toxin Injection: A Review of Injection Principles and
Protocols

David E. Rapp, Alvaro Lucioni, Gregory T. Bales

Section of Urology, Department of Surgery, University of Chicago Hospitals, Chicago, Illinois, USA

ABSTRACT

Despite the favorable outcomes seen using botulinum toxin (BTX) for voiding dysfunction using BTX, a standardized
technique and protocol for toxin injection is not defined. We reviewed the current literature on intravesical BTX injection
for DO (detrusor overactivity). Specific attention was placed on defining optimal injection protocol, including dose,
volume, and injection sites. In addition, we sought to describe a standard technique to BTX injection.

Key words: botulinum toxin; detrusor overactive; techniques
Int Braz J Urol.  2007; 33: 132-41

INTRODUCTION

The introduction of botulinum toxin (BTX)
within the field of urology offers an exciting new
modality for the treatment of urologic disorders. The
first reported urologic application of BTX injection
was in the treatment of detrusor-sphincter dyssynergia
(DSD) (1). In the subsequent years, the successful
application of BTX has been reported in an increasing
number of urologic disorders, including detrusor
hypocontractility, sensory disorders, interstitial cystitis
(IC), and benign prostatic hyperplasia (BPH) (2-5).
To date, the most widespread urologic application of
BTX has been in the treatment of urinary urgency
and incontinence due to detrusor overactivity (DO).
Accordingly, improved subjective and objective
outcomes are demonstrated in numerous investigations
using BTX injection in the treatment of both

neurogenic and idiopathic detrusor overactivity
populations (6-17).

Despite the initial success achieved via BTX
injection in the treatment of voiding dysfunction,
further improvement is necessary. Arguably, the most
important immediate obstacle to the more successful
widespread urologic utilization of BTX is the lack of
a standardized technique for intravesical BTX
administration. Published investigations to date have
utilized varying doses, volumes, and injection sites/
numbers. Foremost, this variation makes systematic
assessment of the safety and efficacy of BTX difficult.
Further, it remains difficult to provide urologists
seeking to incorporate BTX into their treatment
armamentarium with a standardized protocol for
administration. This article reviews the common
protocols reported in the literature with specific focus
on injection dose, distribution, and volume. Further,
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data is presented to help define related clinical issues,
including duration of action, treatment onset, and
benefit of repeat injection. Finally, we describe a
standard technique for intravesical BTX injection. Due
to the expanding number of urologic BTX applications
(e.g. IC and BPH), this review will center on the most
widespread application of BTX injection for DO.

PROTOCOL  FOR  BOTULINUM  TOXIN
INJECTION

Injection  Dose,  Efficacy  Outcomes

A total injection dose of 100 to 400 U
(Botox®) and 500 to 1000 SU (Dysport®) has been
reported in published study to date. The vast majority
of reported literature has used the Botox® preparation
and, for this reason, the following discussion will focus
on this preparation. Data using the Dysport®
preparation is presented as available. Clinical
experience suggests a toxin equivalency of 1 U
Botox® to 3.5-5 SU Dysport® (18).

The majority of published study has utilized a
300 U dose (6-17). Several studies are reported using
a 200 U dose and isolated study is described using
both 100 and 400 U doses (7,8,11,16). In comparing
the efficacy results of these studies, similar
improvement is seen with respect to both subjective
and objective outcomes. Outcome measures include
incontinence episodes, quality of life indices, mean
cystometric capacity, compliance, and decreased
mean voiding pressures. Despite similar outcomes,
definitive conclusions regarding the optimal dose
remain difficult in the absence of study directly
focused on dose-response outcomes.

Few individual studies have utilized variable
dosing. In one of the first published investigations of
BTX injection, Schurch and colleagues reported the
use of 200 and 300 U in the treatment of NDO (7).
The authors reported that the administration dose was
based on previous titration study demonstrating that
this range was most likely to result in a complete
blockade of acetylcholine at the detrusor level.
Although a dose-response analysis was not formally
conducted, the two patients failing to respond to

treatment both received 200 U. As a result, the authors
concluded that 300 U might be the optimal dose for
NDO.

The same group subsequently reported the
first direct comparison of 200 versus 300 U (8). In
this prospective investigation, 59 patients with NDO
were randomized to receive injection of 200 or 300 U
of BTX-A. Significant subjective and objective
improvement was seen in the two study arms, including
improved continence, bladder capacity, and maximum
detrusor pressure. No difference in primary outcomes
was demonstrated when comparing study arms.
However, the authors caution that this outcome may
have been affected by the small study sample size.

Kuo et al. recently reported a randomized
comparison of 100, 150, and 200 U in the treatment
of refractory DO (19). Clinical and urodynamic
outcomes were similar between the 150 and 200 U
groups, with those patients receiving 100 U
experiencing less favorable therapeutic results. Based
on these data, the authors conclude that a 150 U dose
provides a satisfactory outcome with decreased
adverse effects compared to the 200 U dose
(discussed below). As 300 U is the most utilized dose
to date, the failure to include this dose in the study
comparison is a notable limitation.

Recently, Ruffion et al. investigated the
benefit of 500 versus 1000 SU of Dysport® in the
treatment of NDO (20). Following toxin injection, 76%
of patients were found to be completely dry using
both doses. Non-responders to 500 SU also failed to
achieve a response using a 1000 SU dose, suggesting
that the overall efficacy rates are similar when using
both doses. Of note, this report also describes an
earlier experience using 300 SU, which had no clinical
effect.

Injection Dose, Duration Outcomes

Histological evidence suggests that toxin
injection is followed by a chemical dennervation, which
is followed by re-sprouting of axons (21,22). The
timing of axonal re-sprouting is variable and is
observed over a period of weeks to months. However,
Haferkamp et al. found that only 3/7 biopsy specimens
demonstrated axonal sprouting at 9 months following
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injection (22). As symptom benefit has been generally
shown to subside by this time point, this data suggests
that duration of effect may not relate primarily to
axonal sprouting.

Alternative data suggests that the local action
of intra-detrusor BTX injection may effect a
functional motor inhibition not associated with
neuronal death. Further, BTX has recently been
demonstrated to have inhibitory effects on additional
neuronal populations (e.g. sensory, autonomic) and
non-neuronal tissue (e.g. urothelium) (23-25).
Apostolidis and associates demonstrated through
immunohistochemistry study that overall neuronal
density within bladder biopsy specimens was not
significantly reduced at 4 and 16 weeks following toxin
injection (26). However, a reduced expression of the
sensory neuron receptors TRPV1 and P2X

3
was

observed and corresponded with the clinical benefit
seen in the patients. Recently, Khera et al. reported
that BTX injection inhibited urothelial ATP release,
suggesting that toxin injection may suppress purinergic
sensory signaling through this action (27). Finally,
while the muscular integrity is not altered following
intra-detrusor injection, decreased bladder wall fibrosis
is seen in patients following toxin injection when
compared to those patients without toxin injection
(22,28). While a complete description of related
research is beyond the scope of this review, this data
is particularly important as the specific mechanism of
toxin action may relate to the durability of clinical
effect.

Irrespective of these factors, the clinical
benefit of intradetrusor BTX injection appears to last
at least six months. Shurch and colleagues reported
a duration of at least nine months in their initial
experience enrolling patients with NDO (7).
Subsequent to this study, nearly all studies have
concluded that the duration of action ranges from 6
to 10 months (6-17). Importantly, this duration has
been found irrespective of treatment population (i.e.
NDO vs. IDO) and Botox® dose used. The
previously described dose comparison study by
Shurch and associates demonstrated similar
therapeutic benefit when comparing 200 and 300 U,
which lasted through the study termination (8).
However, the study duration of 24 weeks limits the

conclusions that may be made with respect to
injection duration. In contrast, Ruffion et al.
concluded that 1000 SU Dysport® was associated
with a significantly longer duration of action (10.4
vs. 4.8 months) when compared to 500 SU (20). In
those patients initially receiving 500 SU who went
on to receive repeat injections using 1000 SU, the
duration increased consistent with those patients
initially receiving 1000 SU. Certainly, further study
is needed to better define the relation of injection
dose and outcome duration. However, we believe
that it is appropriate to counsel patients that the
treatment effect may last at least six months.

Injection Dose, Side Effects
Certainly, a significant concern related to dose

escalation lies in the potential side effects. To date,
only one report evaluated overall adverse events
utilizing a direct comparison of two Botox® doses.
No difference was seen in overall adverse events
between 200 versus 300 U (8). Again, further large
scale, direct comparison investigation is needed to
better assess the side effect profile associated with
varying doses. Nonetheless, some general conclusions
may be drawn from the reported experiences using
varying doses.

Foremost, significant side effects associated
with BTX injection are uncommon. Hematuria and
post-operative pain are the most common symptoms
observed following toxin injection, however, no data
exists to suggest a dose dependent nature to these
effects. Given the paralytic nature of BTX, systemic
effects are of significant theoretical concern. To date,
no severe systemic complication (e.g. respiratory
muscle weakness/paralysis) has been reported. Less
severe systemic side effects, such as extremity
weakness, are not reported in the vast majority of
series reported to date. Del Popolo reported hypostenia
with reduced supralesional muscle force in 5/61
patients undergoing 300 U toxin injection for DO (29).
These symptoms disappeared by four weeks following
injection. Grosse et al. reported transient trunk and/
or extremity weakness in four patients (total six
injections) following Dysport® injection using both a
750 SU and 1000 SU dosing (18). In these cases, the
duration of muscle weakness ranged from two weeks
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to two months. Finally, Wyndaele et al. reported upper
extremity weakness in 2 patients following intravesical
injection of BTX (300 U Botox®, 1000 SU Dysport®),
persisting in these cases for 90 days (30). While these
reports represent isolated cases, it is important to note
that no such events are seen using lower doses of
both preparations (200 U Botox®, 500 SU Dysport®).

Certainly, urinary retention is a significant
concern following toxin injection and may also be
directly related to injection dose. Following intravesical
BTX injection (300 U), Rajkumar et al. report an
increased PVR in an IDO cohort (12). However, no
incidence of urinary retention requiring catheterization
was reported. Using a 300 U dose, Kessler et al.
reported de novo CIC in 9 patients (4 IDO, 5 NDO)
due to a PVR greater than 150 mL (14). Popat and
colleagues report de novo CIC in 69% of NDO
patients (300 U) as compared to 19% of those with
IDO (200 U) (15). Finally, in the previously described
comparison of 150, 200 and 250 U, Kuo et al. found
that a dose-dependent increase in difficulty voiding
and acute urinary retention (100 U: 0%, 150 U: 10%,
200 U: 20%) was seen over all doses (19). A separate
investigation of NDO patients by the same author
found that 30% of study participants required CIC
(31). Of note, the majority of those patients requiring
CIC were men. Despite these reports, no incidence
of urinary retention is reported in the majority of
investigation, making it difficult to reach definitive
conclusions regarding the true incidence of urinary
retention and its relation to dose escalation.

Despite the absence of conclusive data
suggesting a higher incidence of adverse effects
associated with 300 U, dose modification based on
specific patient parameters has been reported in an
attempt to reduce the risk of clinically significant PVR
and/or urinary retention. Rackley et al. report the use
of a 100 U trial dose in patients with detrusor
overactivity combined with urodynamic evidence of
borderline contractility (17). These authors also use
this trial dose in patients of advanced age, given
evidence demonstrating advanced age to predict for
hypocontractile bladder conditions. Smith and
colleagues report the use of a greater number of
injections in patients with NDO as compared to those
with IDO or IC (16). This approach may be particularly

effective in this subset of patients, who perform CIC
but remain incontinent as a result of detrusor
overactivity. Accordingly, detrusor hypocontractility
may actually be a desired effect in these patients.

Injection  Volume
Published investigation to date has generally

used an injection volume ranging from 0.1 mL to 0.5
mL/injection site. More recently, injection techniques
using a larger injection volumes have been discussed
(32). Larger dilution volumes have been shown to
result in increased gastrocnemius muscle relaxation
in an animal model (33). Theoretically, it is possible
that larger dilution volumes will result in greater
suburothelial diffusion, thereby allowing for toxin
action on a larger surface area of muscle. However,
no evidence has been presented to suggest that
increased dilution volume used during intravesical
injection BTX will result in superior clinical outcomes.
In contrast, larger volumes may have the deleterious
effect of increasing the potential for serosal
extravasation. Further, as BTX administration is more
frequently performed in the outpatient clinical setting,
larger volumes may also result in increased patient
discomfort.

Injection  Distribution
In general, toxin injection is performed using

20-40 evenly distributed intramural injection sites.
These sites include the bladder base and posterolateral
walls of the bladder. As the wall of the bladder dome
is the thinnest bladder region and lies in an
intraperitoneal position, this area is avoided to prevent
inadvertent bowel injury. Figure-1 illustrates the
injection template used by Smith et al. In contrast to
this uniform distribution pattern, other authors use an
injection template concentrated over the posterior
bladder wall only (34).

Perhaps the greatest question related to
optimal injection template involves the decision to
include or spare the trigone. The initial report of
intravesical toxin injection described a trigone-sparing
injection distribution (7). This decision to avoid the
trigone was multifactorial, including a desire to avoid
inducing reflux to the upper tracts. In addition, it was
believed that injection of the dense trigonal innervation
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from both sensory, adrenergic, and non-cholinergic
pathways might complicate the efficacy analysis of a
cholinergic blockade. Subsequent investigations have
predominantly utilized trigone-sparing injections.
Whether these protocols were adapted based on
similar concerns, simply a lack of other protocols to
define trigonal inclusion, or for other reasons is unclear.

Given the concerns raised by Schurch et al.,
it was indeed reasonable for early investigators to
spare the trigone in the absence of persuasive
evidence to support trigonal inclusion. However, a
significant amount of subsequent basic and clinical
research has suggested that sensory neuron
dysfunction may actually contribute to the
pathophysiology of detrusor overactivity, sensory
urgency, and IC (35-37). In addition, increasing
evidence suggests that botulinum toxin inhibits both
sensory neuron actions and the release of sensory
neuropeptides from adjacent cell types (e.g.
urothelium) that may contribute to sensory signaling
(23,24,27). Finally, BTX has also been show to
decrease gene expression associated with bladder
inflammation, suggesting a possible role in an even

wider spectrum of pain-predominant disorders (e.g.
IC) (38). Combined, these data would suggest a
possible benefit to including the trigone in the injection
distribution.

Two recent studies report successful
outcomes utilizing a BTX injection with trigonal
inclusion (16,17). However, no direct comparison was
made with patients receiving trigone-sparing injections.
Although routine post-operative voiding
cystourethrogram (VCUG) was not performed to rule
out the possibility of iatrogenic reflux, neither study
reported postoperative urinary tract infection based
on urinalysis and symptom presentation.

At the University of Chicago, we conducted
a pilot study to assess the subjective benefit of trigonal-
inclusion during BTX injection (39). A total of 40
patients with OAB refractory to anticholinergic
treatment underwent trigone or trigone-sparing
injection of BTX-A (300 U). Our trigonal-inclusion
protocol comprised 30 evenly distributed injections (10
U/injection site), with two injections being placed in
the trigonal region (Figure-2). A statistically significant
improvement in UDI and IIQ symptom scores was

Figure 1 – Smith et al., botulinum toxin injection protocol. A) Neurogenic detrusor overactivity protocol. B) Non-neurogenic detrusor
overactivity (Reprinted with permission from Elsevier Inc, Urology, Smith CP et al., ref. 16).
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seen at 3-week and 6-month follow-up in both groups.
However, no difference between the treatment arms
was found. Notably, the trigonal injection number was
arbitrary and it is possible that a greater number of
injections within the trigonal region would have
improved patient outcome. Despite these findings,
further investigation is needed to determine whether
trigonal injection is associated with improved
urodynamic outcomes or may be more appropriately
used in patients with isolated sensory and/or pain
complaints. Further, in patients with pain- or sensory-
predominant symptomatology, it may be possible that
a trigone-only injection template may be sufficient to
provide clinical benefit.

CLINICAL  ISSUES  RELATED  TO  BTX
INJECTION

Treatment  Onset
Few investigations define the exact onset of

treatment response given the available literature. When

reported, most investigations define treatment onset
based on subjective response, introducing significant
interpatient variation and recall bias. In contrast,
objective outcomes, as demonstrated by urodynamic
evaluation, are often not performed until 4 to 6 weeks
following therapy. For these reasons, it is often difficult
to define precise treatment onset.

Smith et al. reported that maximal efficacy
was seen between 7 and 30 days following
intradetrusor injection of BTX (16). Time to maximal
efficacy was defined using patient interview
conducted via telephone consultation or during clinic
visit. In our investigation of 35 patients undergoing
bladder injection of BTX for treatment of OAB, patient
questionnaires were used to evaluate time to first and
time to maximal symptom improvement (13).
Responders reported first noting an improvement to
their symptoms at a range of 1 to 14 days (mean 5.3)
postoperatively and described reaching the maximal
symptom improvement at 2 to 20 days (mean 8.3)
postoperatively.

Repeat  Injection
Two investigations have specifically evaluated

the efficacy of BTX in patients undergoing repeat
injection. Grosse and colleagues reported 66 patients
undergoing repeat BTX injection (Botox®, 300 U,
Dysport®, 750 SU) in the treatment of neurogenic
urinary tract dysfunction (40). All patients underwent
one repeat injection, with a portion undergoing as many
as six repeat injections. No difference was seen when
comparing the difference between injection intervals.
Major improvement in subjective satisfaction was seen
in 71% of patients undergoing repeat injection and
was comparable to the 74% rate observed following
the initial injection. Urodynamic improvement in
cystometric capacity and reflex volume were seen
through the measured endpoint of injection 3.

Repeat injection is also reported in other
studies. Smith et al. report 27 patients undergoing repeat
injection at intervals of 6 months or longer (16). The
authors comment that repeat injections usually lasted
longer than the initial injection, with some patients having
a durable response greater than 1 year. However, no
specific data regarding repeat injection is provided in
this report. Ruffion et al. report repeat Dysport®

Figure 2 – University of Chicago botulinum toxin injection protocol
(Reprinted with permission from Elsevier Inc, Urology, Rapp DE
et al., ref. 13).
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injection (500 versus 1000 SU) in 36 patients (20). In
those patients receiving an initial dose of 1000 SU, there
have been no treatment failures. All patients receiving
a second injection revealed improved symptoms.

Based on these data, it appears that the
efficacy of BTX injection continues in the majority
of patients undergoing repeat injection. Undoubtedly,
however, a small percentage of patients will fail
repeat injection. Multiple toxin injection may cause
resistance and associated treatment failure, with the
development of anti-toxin antibodies being proposed
as one potential etiology of resistance (41). This data
served as one rationale for the investigation of BTX-
B in the treatment of urologic disorders. The use of
BTX-B for DO has been reported in de novo
patients, those with documented BTX-A resistance,
and in a cross-over investigation protocol (42-46).
Subjective and objective improvement was seen in
all studies. However, the short duration of effect
(ranged six weeks to six months) suggests that the
use of BTX-B may be most appropriate for patients
initially failing BTX-A injection. Currently it is unclear
which patients are likely to respond to repeat
injection, which criteria should be used to time
reinjection, and the role that BTX-B will play in this
treatment algorithm.

TECHNIQUE  FOR  INTRAVESICAL
BOTULINUM  TOXIN  INJECTION

Bladder   Injection  Technique
BTX injection is performed at our center using

intravenous sedation. Toxin injection using local
anesthesia is also reported and is associated with
minimal discomfort. Rackley et al. report The
Cleveland Clinic Foundation injection protocol, in
which 100 mL of 2% lidocaine solution is instilled into
the bladder with a 15 to 20 minute dwell time (17).
More experience using BTX under local anesthesia
may allow for cost reduction, avoidance of anesthetic
risks, and injection in the clinic setting. All patients
receive perioperative antibiotics.

Intravesical injection of BTX is performed
by first diluting the toxin to the desired concentration.
Botox is preserved in a vacuum-dried formulation, with

each vile containing 100 units. At our institution, each
vile of Botox® is diluted using 1 mL of preservative-
free saline, yielding 10 units per 0.1 mL for injection
at each site. The entire dilution is then drawn into a
1mL syringe. A total of two or three vials are used,
dependent on desired total dose. As excessive
movement can decrease the potency of the toxin
through disruption of its disulfide bonds, care is taken
to avoid shaking during toxin preparation (47).

A variety of cystoscopic equipment has been
used to perform BTX injection. At our institution, we
use a rigid 21F cystoscope and a collagen injection
needle inserted through the endoscopic working port.
Alternatively, a flexible cystoscope can be used and
may be better suited for injection in the clinic setting,
especially with the male patient. In this setting, a longer
injection needle may be required and can be combined
with the use of a sheath to stabilize the needle for
ease during injection. Finally, both reusable and
disposable injection needles may be used, however,
the long-term cost associated with disposable needles
must be considered.

BTX injection is initiated with standard
cystoscopy in the dorsal lithotomy position. Following
entry into the bladder with the cystocope, the needle
tip is observed under direct vision. As the needle sheath
volume approximates 0.5 mL, priming is required.
Accordingly, 0.5 mL of BTX is injected into the needle
prior to insertion into the detrusor muscle. Visual
confirmation of a sufficient priming dose is provided
by observing for cessation of air bubble flow from
the needle tip.

The bladder wall is then injected with BTX,
divided among evenly distributed intramural injection
sites. In male patients, a longer injection needle may
be used when necessary. Twenty to 30 evenly
distributed intra-detrusor injections are generally
administered based on the specific protocol used (see
previous discussion). Our injection technique involves
the creation of a submucosal bleb, allowing for action
on the underlying detrusor muscle. This technique
allows for visual confirmation of the insertion depth
and diffusion along the suburothelial space. Other
authors attempt direct needle insertion and toxin
injection within the detrusor muscle itself. When using
this technique, care must be taken to avoid the risk of
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inserting the needle through the bladder serosa, with
resultant toxin extravasation and risk to neighboring
pelvic structures. Finally, BTX mixed with methylene
blue is described to aid in identifying injection sites
and to ensure a uniform distribution (34). However,
this technique is not advocated by the manufacturers
of Botox® due to the unknown interactions between
these two agents. As a result of sheath priming, the
final 0.5 mL of toxin are injected by flushing the
sheath with a fourth 1 mL syringe containing 0.5 mL
of saline.

CONCLUSION

The introduction of BTX injection offers a
promising treatment for a variety of urologic disorders.
Toxin injection may be easily performed using standard
cystoscopic equipment in the outpatient or clinic
setting. The greatest clinical experience is reported
using 200 and 300 U Botox®. Available data suggest
that clinical efficacy, duration, and the side effect
profile is similar at these doses. While more data is
needed, in the absence of conclusive evidence
suggesting improved clinical outcomes using 300 U,
the expense of BTX would support the use of a 200
U dose. Much less data is available regarding clinical
outcomes using the Dysport® preparation. Isolated
reports support that efficacy is similar when using a
dosing range of 500 to 1000 SU. However, these same
reports suggest that 1000 SU may be associated with
a longer duration of action, but increased risk of
systemic side effects. While this data may suggest
that 750 SU is the optimal dose, no definitive data is
present to support this conclusion.

A variety of injection volumes have been
used, demonstrating similar efficacy and tolerability.
However, no investigation has specifically compared
variable volumes in the setting of one injection dose.
Injection duration extends six to ten months in the
majority of study. Data suggests that repeat injection
is successful in the vast majority of initial responders,
irrespective of preparation used (Botox® or
Dysport®). More experience is needed to precisely
define the optimal protocol for BTX with respect to
therapeutic outcomes and adverse effects.
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ABSTRACT

Objective: The purpose of this series is to report our experience in managing ureteral trauma, focusing on the importance of
early diagnosis, correct treatment, and the impact of associated injuries on the management and morbid-mortality.
Materials and Methods: From January 1994 to December 2002, 1487 laparotomies for abdominal trauma were performed and
20 patients with ureteral lesions were identified, all of them secondary to penetrating injury. Medical charts were analyzed
as well as information about trauma mechanisms, diagnostic routine, treatment and outcome.
Results: All patients were men. Mean age was 27 years. The mechanisms of injury were gunshot wounds in 18 cases (90%)
and stab wounds in two (10%). All penetrating abdominal injuries had primary indication of laparotomy, and neither
excretory urography nor computed tomography were used in any case before surgery. The diagnosis of ureteric injury was
made intra-operatively in 17 cases (85%). Two ureteral injuries (10%) were initially missed. All patients had associated
injuries. The treatment was dictated by the location, extension and time necessary to identify the injury. The overall
incidence of complications was 55%. The presence of shock on admission, delayed diagnosis, Abdominal Trauma Index >
25, Injury Severity Score > 25 and colon injuries were associated to a high complication rate, however, there was no
statistically significant difference. There were no mortalities in this group.
Conclusions: A high index of suspicion is required for diagnosis of ureteral injuries. A thorough exploration of all retroperi-
toneal hematoma after penetrating trauma should be an accurate method of diagnosis; even though it failed in 10% of our
cases.

Key words:   ureter; wounds and injuries; reconstructive surgical procedures
Int Braz J Urol.  2007; 33: 142-50

INTRODUCTION

Ureteral lesions occur as a consequence of
external trauma, open surgical procedures, laparoscopy
or ureteroscopic procedures. Lesions caused by ex-
ternal trauma are rare. Iatrogenic damage is the most
frequent cause of ureteral injury. In one review of 13
series, hysterectomy was responsible for the majority
(54%), followed by colorectal surgery (14%), pelvic

surgery (8%) and abdominal vascular surgery (6%)
(1). Ureteral injury occurs only in 2% to 5% of the
victims of abdominal gunshot wounds (2-6).

Ureteral injury is usually silent, producing no
early signs or symptoms. Hematuria is typically ab-
sent on presentation, as described in several series,
and urinalysis is normal at hospital admission in 15 to
55% of patients with ureteral injury (3,4,6).
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Visceral injuries are commonly associated to
ureteral injury and are easily identified in most cases.
Patients with hemodynamic instability and extensive
blood loss are more susceptible to have ureteral le-
sions not identified at surgical exploration (3,7,8).

Once diagnosed, ureteral lesion must be pri-
marily treated. Termino-terminal anastomosis
(ureteroureterostomy), debridment and direct repair
of minor lesions and ureteral reimplantation are treat-
ment options for almost all ureteral lesions (3,9,10).
Transureteroureterostomy, ileum interposition and
auto-transplantation are performed in extreme cases
of extended ureteral loss. Patients with shock at ad-
mission, massive intraoperative blood loss, associated
lesions and local contamination have high morbidity
rates and primary repair of ureteral injury in these
cases have been questioned.

The purpose of this series is to report our
experience in ureteral trauma management, with at-
tention to the diagnosis, repair, and outcome of these
injuries.

MATERIALS AND METHODS

The trauma surgery division is responsible
for traumatic and non-traumatic surgical emergen-
cies in a metropolitan region consisting of 2.4 million
people. From January 1994 to December 2002, 1487
laparotomies for abdominal trauma were performed.
Penetrating trauma was responsible for 69.1% of
the operation and blunt trauma for 30.9%. The se-
quence of diagnostic and therapeutic procedures
adopted was in agreement with standards established
by the Advanced Life Trauma Support (ATLS). In-
dications for laparotomy in patients sustained pen-
etrating trauma were based in mechanism of trauma,
physical examination, and the patient’s response to
initial fluid resuscitation. All patients with gunshot
wounds penetrating the peritoneal cavity or
retroperitoneum, and all patients with stab wounds
penetrating the anterior peritoneum with hypotension,
peritonitis, or evisceration underwent laparotomy,
without any further investigation including computed
tomography (CT) scan or intravenous urography
(IVU).

In this period, 20 patients with ureteral lesions
were identified, all of them secondary to penetrating
injury. Surgical repair of these lesions was performed
in consultation with the division of urology of our insti-
tution.

Data of all patients were analyzed in Epi-Info
6.04 computer program. In all cases, gender, age,
mechanism of injury, investigation, site and grade of
lesion, repair, complications and follow-up were ana-
lyzed. Physiologic condition was evaluated by Revised
Trauma Score (RTS) (11), associated lesions by Ab-
dominal Trauma Index (ATI) (12) and Injury Severity
Score (ISS) (13), and mortality by TRISS (14). Ure-
teral lesions were classified according to the Organ
Injury Scaling (OIS) (15) classification described in
Table-1.

All repairs included adequate debridement of
ureteral margins, spatulation, suture using a 4 or 5 zero
absorbable sutures, drain, bladder catheter drainage
and antibiotic prophylaxis.

The data were analyzed using nonparametric
statistical methods. The principal test used was the
chi-squared using the Yates correction for 2 by 2 con-
tingency tables. A significance level of p < 0.05 was
used for all tests.

RESULTS

Ureteral lesions were identified in 1.3% con-
sidering all laparotomies and 1.9% in laparotomies for
penetrating trauma.

All 20 patients included in this report were
men. Age ranged from 17 to 48 years, with an aver-

Grade                           Description of Injury

I Contusion or hematoma
II < 50% transection
III > 50% transection
IV Complete transection with < 2 cm
                                      devascularization
V Avulsion with > 2 cm devascularization

Table 1 – Classification of ureteral lesions, based on
Moore et al. (15).
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age of 27 years. The mechanisms of injury were gun-
shot wounds in 18 cases (90%) and stab wounds in
two (10%).

At admission, 15 patients (75%) were hemo-
dynamically stable and five patients (25%) had sys-
tolic blood pressure less than 90 mmHg. The mean
Revised Trauma Score (RTS) was 7.54 (range 5.22
to 7.84). Gross hematuria was observed in two pa-
tients (associated with a renal and a bladder injury,
respectively) and urinalysis was performed at admis-
sion only in six of the 20 patients, with microscopic
hematuria in one case (16.7%).

Since the patients had a clear indication for
surgery, no IVU or CT scan was done preoperatively.
The diagnosis of ureteric injury was made intraopera-
tively in 18 cases (90%). Two ureteral injuries (10%)
were initially missed, with late diagnosis made at days
8 and 12 after the first surgical procedure. One pa-
tient had urinary leakage by abdominal drain and an-
other presented with urinoma. Retrograde pyelogram
was performed in these cases, both of them showing
contrast extravasation from ureter.

All patients had other associated injuries
(Table-2), with a mean Abdominal Trauma Index
(ATI) of 25 (range 10-64). The Injury Severity Score
(ISS) ranged from 9 to 29, with an average of 14.

The left ureter was involved in 13 patients
(65%) and the right in 7 (35%). There were no bilat-
eral lesions.

Three ureteric injuries (15%) were proximal
1/3, 10 (50%) to middle 1/3 and 7 (35%) to the distal
1/3. Two patients had only contusion to the ureter
(grade I lesion), secondary to the blast effect of high
velocity missile passing in close proximity to the ure-
teric wall. There were 9 partial lesions (grade II in-
jury in 5 and grade III in 4 patients) and 9 cases com-
plete transections (grade IV injury in 2 and grade V in
7 patients).

The treatment was determined by the loca-
tion, extent and time of diagnosis (Table-3). No inter-
vention were done for patients with grade I lesions
and one of them developed a urinary fistula at the 6th
postoperative day. Since no disruption of the ureter
was identified at the time of laparotomy, the ureter
wall necrosed at the site of blast effect developing
urinary fistula.

All 9 patients with middle 1/3 injuries were
repaired by ureteroureterostomy with double J stent.
Of the 4 patients with distal 1/3 injury diagnosed dur-
ing the operation, one underwent stented (double J)
ureteroureterostomy and 3 ureteroneocystotomy
(psoas hitch in one case and Politano-Leadbetter
reimplantation in 2 cases - all stented with a 8F poly-
vinyl feeding tube for 8 weeks). The 3 proximal le-
sions were all identified during surgery. Two were
treated with ureteroureterostomy and stent, and one
caused by stab wound was repaired primarily and
stented for 8 weeks.

The two patients with missed ureteral inju-
ries underwent endoscopic treatment with double J

Table 2 – Associated abdominal injuries.

Organ                                        Number of Patients (%)

Small bowel 15 (75%)
Colon 08 (40%)
Inferior vena cava 04 (20%)
Gallbladder 03 (15%)
Iliac vessels 03 (15%)
Stomach 03 (15%)
Liver 02 (10%)
Kidney 02 (10%)
Duodenum 02 (10%)
Spleen 01 (5%)
Bladder 01 (5%)
Rectum 01 (5%)
Diaphragm 01 (5%)

Table 3 – Type of surgical repair.

Type  of  Surgical  Repair        Number
 of  Patients (%)

Ureteroureterostomy + DJ stent 12 (60%)
Ureteral reimplant 03 (15%)
Double-J stent * 03 (15%)
Primary suture + DJ stent 01 (5%)
Conservative (grade I lesion) 01 (5%)

* Two missed injuries and one patient with grade I injury (blast
effect).
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stent. The patient with delayed grade I injury and uri-
nary fistula was treated with endoscopic DJ stent.
Stents remained in place for a mean of 43 days (ranged
from 29 to 90).

The overall incidence of complications was
55% (11 cases). There were 2 cases of persistent
urinary fistula. One patient had suffered multiple inju-
ries (ATI: 40), including inferior vena cava, and sus-
tained prolonged hypotension. He was treated with
ureteroureterostomy and DJ stent, and developed a
urinary fistula treated conservatively with sustained
ureteral catheterization. The patient was discharged
from hospital on day 19 and the catheter was removed
in 90 days. The second, treated with ureteral
reimplantation, was diagnosed with colorectal and
small bowel injuries (ATI: 31), and moderate perito-
neal contamination. He developed a ureteric-colonic

fistula, with extravasation of urine by colostomy. He
was treated with ureteral stenting and the fistula closed
with two weeks. The patient was discharged from
hospital on the 14th postoperative day, but the DJ stent
was removed only with 87 days.

Other complications related to the genitouri-
nary tract included two cases of urinary tract infec-
tion and a case of persistent hematuria (until 8th post-
operative day). Complications unrelated to urinary
repair included pneumonia in 2 cases, neurological
sequelae in 2 cases and a wound abscess in one pa-
tient.

In this study, a delay in diagnosis was a con-
tributory factor in morbidity related to ureteral injury,
because two patients with missed lesions had pro-
longed hospitalization (34 and 20 days, respectively),
and the first had pneumonia.

Table 4 – Relationship between different factors and outcome of patients.

Factors

Systolic blood pressure

  > 90 mmHg
  < 90 mmHg

Time of diagnosis
  immediate
  delayed

ATI
  ≤ 25
  > 25

ISS
  ≤ 25
  > 25

Colon injury
  presence
  absence

Grade of ureteral injury
  I - III
  IV or V

 Number  of  Cases

15
05

18
02

10
10

18
02

08
12

11
09

Complications

046.7%
080%

050%
100%

040%
070%

050%
100%

062.5%
050%

054.5%
055.6%

  p Value

0.436 (NS)

0.584 (NS)

0.368 (NS)

0.584 (NS)

0.361 (NS)

0.684 (NS)

NS = no statistically significant; ATI = Abdominal Trauma Index; ISS = Injury Severity Score.
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The presence of shock on admission, delayed
diagnosis, ATI > 25, ISS > 25 and colon injuries were
associated with a high complication rate, however
there was no statistically significant difference (Table-
4). There were no deaths in this series and the mean
TRISS was 0.98. Hospitalization period ranged from
5 to 35 days, with a mean of 12.4 days.

The follow-up ranged from 1 to 15 months
(mean of 5 months). Only four patients were avail-
able for one-year follow-up and they were well with
no evidence of stenosis on imaging studies (IVU) per-
formed later.

COMMENTS

The ureters are relatively well protected by
surrounding structures and their small size and mobil-
ity contributes to their infrequent injury. Ureteral le-
sions involve less than 1% of all trauma to the geni-
tourinary tract and are predominantly associated with
penetrating injury (3,6,10). Ureteral avulsion caused
by blunt trauma is rare and typically occurs at the
level of ureteropelvic junction in children (16). Inju-
ries caused by blunt trauma will be recognized only
by a high degree of suspicion of urologic injury, and
intravenous urography (IVU) is performed in sus-
pected cases (9). In our series, all patients were vic-
tims of penetrating trauma.

In our review, 85.3% of the patients had no
evidence of blood on urinalysis. Regardless of urinaly-
sis result, a suspected ureteral lesion must be evalu-
ated before and during laparotomy.

There are controversies on the usefulness of
preoperative or intraoperative IVU for evaluating ure-
teral injury secondary to penetrating trauma. Some
authors observed that IVU had more than 30% of
false-negative rate, and a high dose of contrast on
rapid infusion IVU increases the sensitivity of this test
(17). Presti et al. (3), Campbell et al. (2) and Azimuddin
et al. (18) found IVU diagnostic with definite evidence
of ureteric injury in 14% to 33% of cases. In our se-
ries, IVU or CT were not performed preoperatively
in any patient, but they are an important tool for rec-
ognizing missed injuries in complicated cases. Retro-
grade pyelography is probably the most sensitive ra-

diographic tool for ureteral injury diagnosis. It was
done in two patients with missed injury and in another
with fistula after blast injury of ureter, and demon-
strated contrast extravasation in all of them.

Traumatic injury to the ureter is often undiag-
nosed at the time of presentation and may have been
overlooked in the past, due to many reasons, including
the magnitude of associated injuries and low index of
suspicion. All penetrating abdominal injuries should be
explored when first recognized (2,9,10). Direct inspec-
tion remains the fastest and most reliable method for
detecting ureteric injury. An extended exploration of
the retroperitoneum is mandatory in all cases of pen-
etrating injury to this region. In cases of gunshot
wounds, especially high velocity, a meticulous explo-
ration of the area of retroperitoneal violation must be
done, to avoid missing injuries secondary to the blast
effect of missiles (18). Even gross inspection may
sometimes miss a blast effect and there may be a role
of postoperative IVU in these cases of high velocity
gunshot wounds (2,18). Intravenous administration of
either methylene blue or diuretics may identify the in-
jury site when it is not obvious intra-operatively.

In our study, 10% of the patients had a delay
in diagnosis. A thorough exploration of retroperitoneum
was not done in these two cases. Other studies had
shown a delay in diagnosis ranging from 0% to 57%
(2-6,17). The importance of timely recognition was
demonstrated in many reports. Immediate recognition
of ureteric injury was associated to better results and
outcome than delayed recognition (2,3,8,19). Campbell
et al. (3) observed that the complication rate for pa-
tients with a delay in diagnosis was 40% (2/5), com-
pared to 10% (1/10) when the diagnosis was made at
the time of presentation. It is important to be aware
for signs of potential missed injury in the postopera-
tive period. The most important signs of urinary leak-
age are prolonged ileus, low-grade fever, flank ten-
derness and persistent drainage from operative sites
(4). Endourologic management of these cases is rec-
ommended by some authors (8,20). Endourologic pro-
cedures are safe and simple techniques, and will ob-
viate the need for kidney drainage or open surgery. In
our series, the two patients with late diagnosis were
treated endoscopically with double J stent, with satis-
factory evolution, needing no further intervention.
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However, both patients had their hospital stay extended
because of the delayed diagnosis.

In this series, two patients had contusion of
the ureteric wall. One patient was observed expect-
antly, with good evolution, and the other developed a
urinary fistula. Azimuddin et al. (18) described 3 pa-
tients with contusion of the ureteric wall treated with-
out resection. A DJ stent was used in one, while the
other two were observed expectantly and recovered
without complication (18). According to other authors,
simple stenting contused ureter (blast effect) may be
adequate treatment (2,10).

Penetrating injuries of abdominal cavity
rarely involve the ureter alone (2,3,5,7,9,17,18,21).
Associated injuries to the gastrointestinal tract are
commonly present, and may modify the management
of ureteral injury at initial procedure. In our study, all
patients had associated injuries and a mean ATI of
25. Presti et al. (3) observed a mean number of or-
gans injured per patient of 3,7, a mean ISS of 20.5
and ATI of 24. Hemodynamic instability or exten-
sive damage to intra-abdominal organs might pre-
clude definitive repair initially. In this series, the pa-
tients with shock on admission had more complica-
tions, including a case of urinary fistula. In other stud-
ies, the presence of shock, intraoperative bleeding
and multiple organ involvement, were associated with
a higher morbidity and mortality in patients with ure-
teral injuries (7).

We attempted to classify ureteral injuries ac-
cording to the Organ Injury Scaling of the American
Association for the Surgery of Trauma, and as it was
observed by other authors, no statistically significant
correlation was found between the grade of ureteral
injury and morbidity. Best et al. (21) observed that
mortality increased with AAST-OIS injury grade but
it was not related to the ureteral injury.

Velmahos et al. (7) identified the presence of
shock on admission, intra-operative bleeding, multiple
intra-abdominal organ involvement, and especially
severe colonic injury requiring colectomy as predic-
tive of a poor outcome. In our series the presence of
shock on admission, delayed diagnosis, ATI > 25, ISS
> 25 and colon injuries were associated to a high com-
plication rate, however, there was no statistically sig-
nificant difference.

The accepted surgical management of ure-
teral injuries included adequate debridement of devi-
talized tissue, a water-tight, tension-free spatulated
anastomosis, isolation from associated contaminated
injuries, adequate drainage and ureteral stenting (2-
4,8,9,17,18,21).

In stable patient, the preferred option for re-
pair of proximal and mid ureteric injuries is debride-
ment and primary ureteroureterostomy. Some authors
believe that repair of all proximal injuries should in-
clude a nephrostomy tube, and others do not find this
to be necessary (2-4,9,10,17). We do not believe that
nephrostomy diversion is necessary in cases of ure-
teral injury, and this procedure was not used in our
series. We routinely repair ureters over an indwelling
stent, removed cystoscopically after 6 weeks. We
prefer to use internal ureteral stents, with double J
stent in cases of ureteroureterostomy and feeding tube
in cases of ureteroneocystostomy.

This study has limitations related to its retro-
spective design and small number of cases. The re-
sults of this study suggest that a large, multi-center,
well-designed prospective study is needed to evalu-
ate and compare diagnostic approaches for ureteric
injuries and to establish an effective treatment algo-
rithm.

CONCLUSIONS

A high index of suspicion is required to en-
able surgeons to make the diagnosis of ureteral injury
as promptly as possible, however, in 10% of our cases
the injury was initially missed. The majority of cases
(80%) were treated successfully by primary repair.

The overall incidence of complications was
high in patients with shock on admission, delayed di-
agnosis, multiple intra-abdominal organ involvement
(ATI and ISS higher than 25), and colonic injury, but
no statistically significant correlation was found be-
tween different factors and morbidity.
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EDITORIAL COMMENT

The authors retrospectively review their eight-
year experience with the management of penetrating
ureteral trauma. Their observations are well-supported
by several earlier case series, including our own (1).
Ureteral injuries are rare and are often present without
hematuria or hypotension. Thus, a high index of
suspicion is warranted in the evaluation of any patient
with retroperitoneal trauma, particularly from gunshot
wounds as the blast effect can have consequences
up to 2 cm away from the path of the bullet. My
practice is to stent all contusions due to blast effect as
this often progresses to necrosis in the subsequent
days and the defect will heal well over a stent.

As the authors suggest, the best radiographic
techniques for the identification of ureteral trauma
include retrograde pyelogram or computerized
tomography (CT) with delayed pyelogram-phase
views. When laparotomy is warranted for other
reasons it is ill-advised to delay surgery in order to
perform these time-consuming tests. As such, we are
often presented with the dilemma of evaluating
retroperitoneal hematoma without the aid of high-
quality imaging. An on-table one-shot intravenous
pyelogram can be performed in the operating theater
but is insensitive for the diagnosis of ureteral injury.
Thus, when the path of the bullet aligns with the known
path of the ureter, retroperitoneal exploration is
indicated in order to rule out a ureteral injury. As the
authors describe, visual inspection is key and can be
augmented by injection of methylene blue. Another
technique is to make a cystotomy and pass catheters
up the ureters.

There are rare cases when penetrating
trauma occurs along the known course of the ureter
but opening of the retroperitoneum is felt to be contra-
indicated (i.e. due to fear of releasing a contained
hematoma after pelvic fracture or iliac vein injury) or
when the patient’s hemodynamic status does not allow
a thorough exploration of the ureter. In these cases
every effort should be made to perform retrograde
pyelograms with possible stent placement in the
operating theater at the time of laparotomy or to obtain
imaging with CT scan or retrograde pyelograms within
the first postoperative day. When transporting the
unstable patient out of the Intensive Care Unit on
postoperative day #1 is not possible, I have performed
retrograde pyelograms at the bedside using a flexible
cystoscope and portable kidneys, ureters and bladder
(KUB) x-ray. With due vigilance we can strive to
minimize the delayed presentation of ureteral injury.
Fortunately, the authors were able to endoscopically
manage both patients who presented with delayed
injury. In the case of delayed presentation of a
complete transection that can not be managed with
ureteral stenting, one should consider a percutaneous
nephrostomy tube with delayed reconstruction rather
than pursue repeat laparotomy in the polytrauma
patient.
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EDITORIAL COMMENT

The authors of this paper have described their
experience in identifying and managing acute ureteral
injuries secondary to external trauma. This is a retro-
spective review of their institutions experience with
penetrating ureteral injuries, thoroughly evaluating
associated factors and trends. Although not an origi-
nal addition, I think it adds reinforcing value to recent
literature. Their findings as far as incidence of hema-
turia, method of diagnosis, and management options
are comparable to those documented by other series.
(1-3). I do have a comment in regards to their intra-
operative success in diagnosing the ureteral injury. All
20 patients in this series went directly to exploratory
laparotomy, despite 75% being hemodynamically
stable. Perhaps if these patients had preoperative im-
aging, particularly with a contrast-enhanced CT scan
with delayed images, there would have been no
missed injuries. Although their overall complication rate
seems high, this can be due to the severity of injury
that their population obtained. The percentage of uro-

logic specific injuries is consistent with other series.
Overall, I believe this to be a very well done study,
highlighting the importance of having a high index of
suspicion for ureteral injuries and assessing the need
for management based on grade of injury and timing
of diagnosis. This data will contribute to the validity of
the AAST-OIS grading scale for ureteral injury.
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ABSTRACT

Objective: Compare the capacity of the PSA density (PSAD), Free PSA percentage (%FPSA) and PSA transition zone
density (PSATZ) in improving the sensitivity and specificity of the PSA to detect prostate cancer (PCa) in men with a PSA
between 4 and 10 ng/mL.
Materials and Methods: One hundred and forty five men with PSA between 4 and 10 ng/mL were prospectively studied.
Blood collection for the total PSA and free PSA was performed as well as transrectal ultra-sound with prostate biopsy and
measurement of the total prostate volume (TPV) and transition zone volume (TZV). Patients with initial negative biopsy
were followed and the prostate biopsy was repeated in those that presented PSA increase. The capacity of the PSAD,
%FPSA and PSADTZ in improving the sensitivity and specificity pf the PSA test to the detection of the PCa was assessed
by univariate and multivariate analyses and through the ROC curve.
Results: Of the 145 patients, 38 (26.2%) had PCa and in 107 (73.8%) a benign prostate disease was diagnosed. No difference
among the PSAD, %FPSA and PSADTZ was found. The multivariate analysis showed that the PSADTZ, %FPSA, TZV and
age were those more powerful and highly significant PCa predictors.
Conclusion: The determination of %FPSA and PSAD can allow a better discrimination between PCa and benign disease
that the isolated use of PSA. The combination of PSADTZ, %FPSA, TZV and age promote a high accuracy for PCa
detection.

Key words: prostate; prostate-specific antigen; prostatic neoplasms; prostatic hyperplasia; biopsy; diagnosis
Int Braz J Urol.  2007; 33: 151-60

INTRODUCTION

The prostate cancer (PCa) is the second most
frequent tumor in Brazilian men (1). For the PCa di-
agnosis a prostate biopsy is needed, however it is an
invasive method that should be avoided in men with
low probability of carrying a PCa (2). The Prostate-

specific antigen (PSA), together with the digital rec-
tal examination, is today the main tool to identify men
with a higher probability of having PCa and, thus, with
indication of a prostate biopsy (3). However, sensitiv-
ity and specificity of the PSA are not yet enough to
make it an ideal marker for PCa, since, high PSA val-
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ues can also be observed in benign diseases such as
benign prostate hyperplasia (BPH) and prostatitis (4).

More than 80% of men that present high PSA
are in the range between 4.0 and 10.0 ng/mL (5).
From those, approximately 2/3 when investigated for
prostate biopsy present benign conditions. Recently,
various strategies were introduced to improve the
sensitivity and specificity of the PSA. Among those,
we can highlight PSA density, speed of PSA increase,
distribution of serum PSA levels according to age
and the determination of molecular forms of PSA
(6).

The free to total PSA ratio (R FPSA / TPSA)
have emerged as the most useful clinical method to
improve specificity and sensitivity to detect the PCa
(2). The value of the other concepts derived from the
above-mentioned PSA is still controversial and sub-
ject to considerable debate (2).

Kalish et al. (7) introduced the concept of tran-
sition zone PSA (PSA divided by the transition zone
volume); however, this concept brings discussions (8).

In this way, we have aimed, in this study, the
comparison of the capacity of PSA density, percent-
age of free PSA and PSA density in the transition
zone in improving the PSA sensitivity and specificity
to detect the PCa in men with PSA between 4 and 10
ng/mL.

MATERIALS AND METHODS

We have included in this study patients at-
tended consecutively at the urology outpatient clinic
from our university that presented with serum PSA
between 4 and 10 ng/mL. We have excluded patients
with urinary tract infection, bearing a vesical cath-
eter, in urinary retention, with clinical signals of acute
prostatitis, with a PCa history, previous prostate sur-
gery of any nature, hormonal manipulation or using
finasteride.

Between February 2000 and April 2004, the
population of the study consisted of 145 men with a
mean age of 68.04 ± 8.81 years. After obtaining the
informed consent all patients were submitted to blood
collection, digital rectal examination and transrectal
ultrasonography of the prostate with biopsy.

The blood samples were collected before any
manipulation of the prostate, and free and total PSA
serum concentrations were dosed in the same samples
using “AxSYM Total PSA and Free PSA Assay”, by
the MEIA method (microparticle enzyme immunoas-
says) according to the orientations of the lab (Abbot
Laboratories, Abbott Park, IL 60064).

Digital rectal examination was performed and
classified as suspect or non-suspect for neoplasia.

Transrectal ultrasonography of the prostate
was performed using an endocavitary convex probe
with a 6.5 MHz transducer (Hitachi - model EVP-
V33). Measures of the tri-axial distances of the pros-
tate and its transitional zones were taken in its larger
diameter and the volumes, both total and of the pros-
tate transitional zone, were calculated by the follow-
ing formula: volume = 0.52 x transverse diameter x
anteroposterior diameter x longitudinal diameter. The
sextant prostate biopsy was performed added to two
biopsies of the transition zone and of possible suspi-
cious area during transrectal ultrasonography. A 22
mm (Manan pro-mag 2.2) automatic pistol was used
and a 25 cm x 18 gauche (Manan ACN 1825 MF)
biopsy needle. The product of the biopsy was submit-
ted to pathological exam through the hematoxylin-eosin
exam and the findings were classified as positives  for
PCa, nodular hyperplasia (NH), NH associated with
a focus of chronic prostatitis, NH with atrophy, pres-
ence of atypical glands (ASAP) or prostatic
intraepithelial neoplasia (PIN).

Patients with evidence of PCa in the initial
biopsy were followed (mean follow-up time of 24.2 ±
15.2 months) and those that presented a PSA increase
(19 patients), ASAP (10 patients) and/or PIN (2 pa-
tients) were submitted to a new biopsy, being that, in
some patients we have performed up to four biopsies
of the prostate and the mean number of fragments
obtained in the biopsy per patient, at the end of the
study was of 9.7 ± 3.82 fragments.

In the patients submitted to a new biopsy it
was used for statistical analysis the values of the total
PSA, free PSA, TPV, TZV and the result of the patho-
logical exam assessed in the last biopsy.

The %FPSA was obtained multiplying by 100
the product of the division of the free PSA value by
the total PSA. The PSAD and the PSADTZ were
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expressed in ng/mL/cc and calculated dividing the to-
tal PSA by TPV and TZV, respectively.

For statistical analysis, the SPSS program
(SPSS for Windows release 10.0.1. 1999. Chicago:
SPSS Inc.) was used. Since all continuous variables
did not present a normal distribution by the Shapiro-
Wilk test, it was applied, to compare the groups’ me-
dian the Mann-Whitney U test (to compare 2 groups)
and the Kruskal-Wallis test (to compare 3 or more
groups) and to establish correlations the Spearman
coefficient. A multivariate logistics regression model
(MLRM) analysis was employed to assess the ca-
pacity of the different variables (age, digital rectal
examination with suspicion of neoplasia, presence of
hypoechogenic lesions to transrectal ultrasonography,
TPV, TZV, total PSA, free PSA, %FPSA, PSAD and
PSADTZ) in predicting PCa. As a selection method
for the variables the stepwise regression was applied,
considering as significant p < 0.05 and removal of the
variable of the model when p > 0.10. The MLRM
allowed the calculation of a predictive PCa probabil-
ity for each patient individually.

The statistical program Medcalc for Win-
dows version 8.1.0.0 (Medcalc Software,
Mariakerke, Belgium) was used to demonstrate the
best cut-off point for each diagnosis test (PSA,
PSAD, PSADTZ, %FPSA and MLRM) as well as
to calculate its respective positive predictive values
(PPV), negative predictive values (NPV), sensitivi-
ties and specificities to predict PCa. The sensitivity
of each diagnosis test was calculated for each cut-
off point, dividing the number of patients without PCa
and which test was negative by the total of patients
without PCa. The ROC (Receiver Operating Char-
acteristics) curve was employed to graphically dem-
onstrate the sensitivities and specificities of the dif-
ferent diagnostic tests. The areas bellow the ROC
curve (global accuracy) of the 5 diagnostic tests were
also calculated and compared, in pairs, through the
software Medcalc as described by Hanley & McNeil
(9). To calculate the PPV, NPV, sensitivity, specific-
ity and global accuracy of the MLRM the PCa pre-
ventive probability supplied by MLRM was used. All
statistical analysis was performed considering p <
0.05 statistically significant and with a 95% trust in-
terval.

RESULTS

In the first prostate biopsy, performed in the
145 patients, the adenocarcinoma was diagnosed in
29 patients (20%). In the repetition of prostate biopsy,
the adenocarcinoma was diagnosed in 6 of the 19
patients (32%) that, during the follow-up period, pre-
sented an increase of the PSA, in 1 of the 2 patients
(50%) with PIN and in 2 of the 10 patients (20%) that
presented ASAP at the initial biopsy. At the end of the
study, after repeat prostate biopsy in 31 of the 145
patients, the adenocarcinoma of the prostate was di-
agnosed in 38 patients (26%), nodular hyperplasia
(NH) in 38 patients (26%), NH with prostate atrophy
in 27 patients (19%) and NH with non-specific chronic
prostatitis focuses in 42 patients (29%).

Considering the three groups of patients with-
out PCa (NH, NH with chronic prostatitis focuses,
NH with atrophy), there was no statistically signifi-
cant difference among them in relation to the median
age, PSA, %FPSA, TPV, TZV, PSAD and PSADTZ
(Table-1), allowing, grouping those patients in a sole
group named “Benign Prostatic Hyperplasia” (BPH)
group for the purpose of statistical analysis. Thus, at
the end of the study it was observed that the PCa
was diagnosed in 38 patients (26%) and the BPH was
diagnosed in 107 patients (74%). The characteristics
of those patients and the comparison between both
groups (PCa and BPH) are presented on Figure-1
and Table-2.

The results of the digital rectal examination
and the presence of peripheral zone hypoechogenic
lesions to transrectal ultrasonography are presented
respectively on Tables -3 and 4. The TZV was com-
pared to the TPV showing a linear positive relation
between both volumes with a Spearman correlation
coefficient of 0.919 (Trust interval 0.889 - 0.942) (Fig-
ure-2).

The multivariate logistics regression model
(MLRM) analysis to predict PCa demonstrated that
only variables such as age, TZV, %FPSA and PSADTZ
were statistically significant predictors of PCa. The other
variables were excluded from the model due to their
low predictive values. In this multivariate analysis the
PSADTZ presented a better result that the other vari-
ables to predict the PCa (Table-5).
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Table 2 – Median, mean and standard deviation (SD) of the age (years), serum concentration of PSA (ng/mL), %FPSA
(%), TPV (cc), TZV (cc), PSAD (ng/mL/cc) and PSADTZ (ng/mL/cc) in patients with BPH and PCa.

Age 67.00 67.56 (08.73) 69.50 69.39 (09.02) < 0.290
PSA 05.70 06.20 (01.72) 07.17 07.12 (01.83) < 0.008
%FPSA 20.00 25.12 (10.95) 10.00 13.45 (07.26) < 0.001
TPV 70.00 75.36 (33.09) 46.00 51.84 (31.71) < 0.001
TZV 38.00 43.62 (23.80) 22.20 29.56 (24.41) < 0.001
PSAD 00.08 00.09 (00.04) 00.14 00.18 (00.11) < 0.001
PSADTZ 00.15 00.18 (00.11) 00.32 00.40 (00.29) < 0.001

 Median Mean        (SD) Median     Mean          (SD)
Variable                         BPH - 107  patients (73.8%)                         PCa - 38  patients (26.2%)                              p Value*

*Mann-Whitney U test

Table 1 – Median, mean, standard deviation (SD) and comparisons among 3 groups of patients presenting benign
alterations of the prostate in relation to age (years), serum concentration of PSA(ng/mL), %FPSA (%), TPV (cc), TZV
(cc), PSAD (ng/mL/cc) and PSADTZ (ng/mL/cc).

Age 67.00 65.75 (09.15) 65.00 66.37 (08.58) 71.50 69.78 (08.18) 0.051
PSA 05.20 06.18 (02.06) 05.47 06.02 (01.74) 05.90 06.26 (01.37) 0.482
%FPSA 20.00 22.10 (12.59) 22.00 21.77 (10.39) 20.00 22.74 (10.01) 0.863
TPV 70.00 72.77 (28.62) 64.00 71.75 (28.43) 74.00 80.44 (39.29) 0.711
TZV 42.00 41.10 (19.57) 37.00 42.20 (19.62) 41.00 47.08 (29.33) 0.830
PSAD 00.09 00.09 (00.03) 00.08 00.09 (00.05) 00.08 00.09 (00.05) 0.900
PSADTZ 00.15 00.19 (00.14) 00.13 00.16 (00.07) 00.16 00.18 (00.11) 0.942

      Median    Mean     (SD)                 Median     Mean       (SD)                Median    Mean       (SD)

Nodular  Hyperplasia  (NH)    NH  with  Atrophy                      NH  with  Focuses  of
                                                          Chronic  Prostatitis

p Value*

*Kruskal Wallis Test.

Table 3 – Relation between the digital rectal examination with suspicion of neoplasia and the PCa diagnosis.

Digital  Rectal  Examination

Suspicion of neoplasia
No suspicion for neoplasia
Total

Sensibility
Specificity
Predictive positive value
Predictive negative value
Global accuracy

Patients  with  PCa Patients  without  PCa

31 (28.9%)
76 (71.1%)
107 (100.0%)
(p = 0.0340)

CI (52.1% - 68.5%)*

19 (50.0%)
19 (50.0%)
38 (100.0%)

50.0%
71.1%
38.0%
80.0%
60.5%

*CI = 95% confidence interval.

CI (33.4% - 66.6%)*
CI (61.5% - 79.4%)*
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Figure 1 – Box Plot graph showing the PSA density (PSAD) median values distribution in ng/mL/cc, free PSA/ total PSA ratio (RPSALT)
and PSA density in the transition zone (PSADTZ) in ng/mL/cc, in patients with prostate cancer (PCa) and benign prostatic hyperplasia
(BPH).

Figure 2 – Scatter graph with a regression straight line showing the correlation between the total prostate volume in cc and the vol-
ume of the prostate transition zone in cc.
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Table 4 – Relation between the presence of hypoechogenic nodes in the prostate peripheral zone by transrectal ultra-
sound and PCa diagnosis.

Hypoechogenic Node by Transrectal Ultrasound

Present
Absent
Total

Sensibility
Specificity
Predictive positive value
Predictive negative value
Global accuracy

Patients with PCa

22 (57.9%)
16 (42.1%)
38 (100.0%)

57.9%
70.1%
40.7%
82.4%
64.0%

Patients with PCa

32 (29.9%)
75 (70.1%)
107 (100.0%)
(p = 0.0045)

CI (40.8% - 73.7%)*
CI (60.5% - 78.6%)*

CI (55.6% - 71.8%)*

*CI = 95% confidence interval.

Table 5 – Multivariate logistic regression model (MLRM)

Variable

Age
TZV
%FPSA
PSADTZ
Constant

  Estimate ± SE*

-00.075 ± 0.033
-00.030 ± 0.014
-17.474 ± 4.497
-06.861 ± 1.996
0-5.919 ± 2.310

    χ    χ    χ    χ    χ

05.179
04.167
15.098
11.813
06.565

 p Value

<0.023
<0.041
< 0.001
<0.001
<0.010

    Odds Ratio (IC 95%)

1.078 (1.010 - 1.150)
1.030 (1.001 - 1.060)
0.000 (0.000 - 0.000)
954.564 (19.078 - 47760.890)
0.003

*SE = Standard error.

The Figure-3 represent the ROC curves pro-
duced by the PCa predictive probability  of the MLRM
and by variables PSAD, %FPSA, PSADTZ and PSA
as well as the area bellow the ROC curve (global
accuracy), their respective trust intervals and the com-
parison of the different areas. Table-6 represent the
area bellow the different ROC curves obtained with
their respective standard errors and trust intervals, as
well as the value of the cut-off point localized above
and to the right of each curve (the best cut-off point)
and their respective PPV, NPV, sensitivity and speci-
ficity.

For a 95% sensitivity to detect PCa, speci-
ficities for PSA, PSADTZ, %FPSA, PSAD and
MLRM were respectively: 12.8%, 21.3%, 26.6%,
27.7% and 28.7%.

Figure-4 represent the ROC curves produced
by MLRM, PSAD, %FPSA, PSADTZ and PSA as
well as the area bellow the ROC (global accuracy),
their respective trust intervals and the comparison of
the different areas in the 95 patients that presented a
digital rectal examination without a suspicion of neo-
plasia.

COMMENTS

This study is different form most of the other
ones developed for the detection of the PCa, for in-
volving a segment of the patients with subsequent bi-
opsies, minimizing, thus, the risks of false negative
results of the initial prostate biopsy. The literature re-
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garding the relation between alterations of the PSA
serum concentration and the presence of atrophy and/
or prostate inflammation is very limited and contro-
versial (10-12), thus, the concern in analyzing if the

patients with focuses of chronic prostatitis or atrophy
were distinct from the patients without such alterations,
and it was also a differential of this study as Table-1
makes it evident.

Figure 3 – Receiver Operating Characteristic (ROC) curve and comparison between the areas bellow the ROC curve (accuracy)
produced by the multivariate logistic regression model (MLRM), PSA density (PSAD), percentage of the free PSA (%FPSA), PSA density
in the transition zone (PSADTZ) and PSA.

Figure 4  – Receiver Operating Characteristic (ROC) curve and comparison between the areas bellow the ROC curve (accuracy)
produced by the multivariate logistic regression model (MLRM), PSA density (PSAD), percentage of the free PSA (%FPSA), PSA Density
in the Transition Zone (PSADTZ) and PSA in the 95 patients with digital rectal examination with non suspicion for neoplasia.
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Among articles recently published  about the
detection of PCa, few (6,8,13-19) are the ones that
analyze and compare, through the ROC curve, the
accuracies of the PSA, PSAD, %FPSA and PSADTZ,
at the same time, in the range of PSA between 4 and
10 ng/mL.

Considering global accuracy, such as in this
study, the majority of the investigators (6,13-15) has
demonstrated advantage in the use of the concept of
%FPSA in relation to the isolated use of PSA for the
detection of PCa. Only Kikuchi et al. (16) did not con-
firm this superiority. As in this study the majority of
the authors (8,13,15-17) agrees that the accuracy of
PSAD is superior to PSA for the detection of the PCa,
even though these results could not be reproduced by
other authors (6,14,18).

Even though some advantage of the %FPSA
has been demonstrated in relation to the PSAD (6,14).
In this study, as well as in others (13,15,16), the con-
cepts of PSAD and %FPSA did not present statisti-
cally significant difference when the accuracies for
the detection of PCa. However, the use of the %FPSA
in relation to PSAD presents advantages, because it
can eliminate the costs and the invisibility of the
transrectal ultrasonography procedure, that is required
to measure the prostate volume (6). On the other hand,
the numeric volume of the best %FPSA rate remains
unknown and these volumes can be influenced by the
type of essay used, the prostate size, age and varia-
tions in PSA measurement (3,13).

In 1994, Kalish et al. (7) introduced the con-
cept of PSADTZ to improve the PSA accuracy in
predicting the results of a positive prostate biopsy for
PCa. Further on Djavan and collaborators (6,13) dem-
onstrated that the PSADTZ would be more efficient
than all the other concepts derived from the PSA.
However, this supposed advantage has been ques-
tioned, since these results could not be reproduced. In
the present study In the present study, as in others
(8,14,15,17), the concept of PSADTZ did not present
global accuracy superior to the concepts of PSAD
and %FPSA. Kikuchi et al. (16) found a superiority
of the concept of PSADTZ in relation to %FPSA,
however the PSADTZ was not better than the PSAD.
On the other hand, Ferreira and collaborators (19)
found a superiority of the PSADTZ in relation to the
PSAD, however the PSADTZ was not better than
the %FPSA.

There are many reasons to explain the dis-
crepancies of results of different investigators in re-
lation to the accuracy of various concepts deriving
from the PSA. They include variations in the mea-
surements of the total PSA, free PSA and prostate
volume by transrectal ultrasonography, the use of
inadequate methodologies and statistics and errors
of sampling in the fragment of prostate biopsy. The
errors in the biopsy regard the fact that in smaller
prostates the possibility of obtaining positive frag-
ments for PCa is higher than in larger prostates (8).
This is reinforced by the observation of Lin et al. (8)

Table 6 – Area bellow the ROC curve (global accuracy) and sensibility, specificity, predictive positive value(PPV) and
negative predictive value (NPV) for the cut-off points that have produced the best sensibility and specificity rates (cut-off
point a little above and to the left of the curve).

PSA 0.641 0.054 0.535 - 0.747 =0.013 > 6.791 60.5 70.1 41.8 83.3
PSADTZ 0.744 0.053 0.640 - 0.848 < 0.001 > 0.2107 67.6 77.8 53.2 86.5
PSAD 0.762 0.049 0.666 - 0.858 < 0.001 > 0.1157 68.4 78.8 54.2 87.2
%FPSA 0.767 0.050 0.668 - 0.865 < 0.001 ≤ 11.3 % 55.6 93.1 74.1 85.6
MLRM 0.840 0.045 0.753 - 0.927 < 0.001 75.0 86.2 67.5 90.0

Area Standard
Error

95%
Confidence

Interval

p Value Cut-off
Point
Value

%
Sensibility

%
Specificity

% PPV % PNV

Variable       Area Bellow the ROC Curve (global accuracy)        Cut-off Point a Little Above and to the Left of the Curve
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that revising various works on the PSAD and
PSADTZ they observed that, in almost all of them
as well as in the present study (Table-2), the vol-
umes of the prostates that presented malignancy
were significantly smaller than the volume of the
benign glands. Some authors suggest increasing the
number of fragments in larger prostates in 50 cc, to
correct those sampling errors (20).

As in the article of Djavan et al. (13) in this
study, in the multivariate analysis the PSADTZ and
the %FPSA, were the two variables most strongly
predictors of PCa, being that the PSADTZ was the
variable that presented the largest predicting power,
concurring with the result of the others
(2,4,6,7,13,16,19).

It is important highlight that, in the present
study, in the univariate analysis, even though the
PSADTZ, does not offer additional information in
relation to the isolated use of the PSA the TZV mea-
sure and the PSADTZ calculation can collaborate
to increase the accuracy of the diagnostic tests to
detect the PCa, since in the multivariate analysis the
PSADTZ was a strongly PCa predictive variable and
the MLRM produced a high global accuracy (84%)
to predict PCa, being that superior to the concepts
of %FPSA, PSADTZ and PSA, when used
isolatedly.

CONCLUSIONS

The determination of %FPSA and PSAD
can allow a better discrimination between PCa and
BPH than the isolated use of the PSA in patients
with PSA levels between 4 and 10 ng/mL. The vari-
ous concepts deriving from the PSA (%FPSA,
PSAD and PSADTZ) present a similar accuracy to
detect the PCa. The combination of PSADTZ,
%FPSA, TZV and age, promote an increase in the
prediction of PCa.
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ABSTRACT

Objective: Determine the prognostic value of perineural invasion (PNI) in patients with transitional cell carcinoma (TCC)
of the bladder treated with radical cystectomy.
Materials and Methods: From January 1993 to January 2005, 113 people were selected from 153 patients with TCC of the
bladder treated with radical cystectomy. The association between the presence of PNI and other pathologic characteristics
were analyzed through Fisher exact test. The Kaplan-Meier method was utilized to assess the survival curve and the
statistical significance was determined by the Breslow test. The multivariate analysis was performed through the Cox
regression model.
Results: The PNI was identified in 10 (8.8%) of the 113 patients. This variable significantly related to the microvascular
invasion and to tumor staging. The mean segment after surgery was 31.7 ± 28.5 months. Recurrence occurred in 5 (50%)
and in 41 (39.8%) patients (p = 0.363) and mortality occurred in 2 (20%) and 22 (21.9%) patients (p = 0.606) with or without
PNI respectively. In Cox regression analysis, patients with PNI presented with 1.53 times (IC 95% 0.60 to 3.91; p = 0.371)
and 1.60 times (IC 95% 0.37 to 6.95; p = 0.532) the risk of recurrence and mortality when compared to patients without PNI.
Conclusions: The PNI does not constitute an independent variable of disease-free and cancer specific survival in patients
with TCC of the bladder treated with radical cystectomy.

Key words: bladder neoplasms; carcinoma; transitional cell; cystectomy; prognosis
Int Braz J Urol.  2007; 33: 161-75

INTRODUCTION

Radical cystectomy continues being the main
form of treatment for patients with muscle-infiltrating
bladder tumors (1,2). However, despite this aggressive
approach, in approximately 5 years, 50% of the
patients will die due to the disease (3). For this reason,
a new prognostic factor capable of determining the

biologic behavior of such tumors is necessary to better
select patients that are candidate to adjuvant therapy.

Perineural invasion (PNI) is an uncommon
form of tumor dissemination that is related to an
unfavorable prognostic in patients with head and neck,
gullet and pancreas tumors and colorectal carcinoma
(4-8). In prostate cancer, some studies have
demonstrated that the presence of PNI in the biopsy
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specimens is related to the finding of extra-prostatic
extension in the surgical specimen, which is an
important data at the moment of the determination of
the patient’s prognostic (9,10).

On the other hand, in patients with muscle-
infiltrating bladder cancer while the value of the tumor
stage, grade, presence of carcinoma in situ and lymph
node (LN) involvement are being widely studied, our
knowledge as to the frequency and significance of
the PNI is minimum. The PNI is reported in 6.8 to
47.7% of the patients with transitional cell carcinoma
(TCC) of the bladder treated with radical cystectomy
(1,2,11-14). While in the majority of such studies the
PNI is related to disease-free survival (12,14) and
global survival (2,12) only in univariate analysis, others
have demonstrated that the PNI also presents a
prognostic value in multivariate analysis (13).

The aim of the present study is to analyze
the relation of PNI with other pathological
characteristics and its prognostic value in the
determination of the disease-free and cancer specific
survival in patients with TCC of the bladder treated
with radical cystectomy.

MATERIALS AND METHODS

During the period from January 1993 to
January 2005, 153 patients were selected with muscle-
infiltrating TCC of the bladder that were treated with
radical cystectomy, bilateral iliac lymphadenectomy
and an orthotopic ileal neobladder. From those, 8 were
treated with neoadjuvant chemotherapy, 18 had
incomplete information, 8 had other histological types
and 6 did not have any available segment being
excluded from the study. The 113 other patients were
the base for this study.

The preoperative diagnosis was performed
through transurethral resection. All patients were
staged with thoracic radiography and computerized
tomography of the abdomen and pelvis and were
considered as having a localized disease. CR
indications included the presence of tumors
compromising the muscular layer (T2), and superficial
tumors refractory to intravesical or multifocal therapy.
Fifteen patients with extravesical disease were

submitted to adjuvant chemotherapy with
methotrexate, vinblastine, adriamycin and cisplatin (M-
VAC).

Risk factors analyzed were age, gender,
pathological stage, tumor grade, tumor size, the
presence of CIS, the presence of PNI, microvascular
invasion (MVI) and LN involvement. The analysis of
the pathological stage and tumor grade was performed
through the 1997 TNM and the 2004 WHO (World
Health Organization) systems respectively (15,16). For
the pathological stage we have used T0, Tis, T1, T2
(T2a + T2b), T3 (T3a + T3b) and T4 categories.
Grade 1 and 2 tumors were considered low grade
and 3 and 4 high grade. The PNI was defined as
either the presence of tumor infiltration in the
perineural sheath or in the endoneurium (Figure-1).

In the postoperative period, the segment
consisted in a visit 2 months after the surgery and
every four months until completing 1 year. After this
period patients were seen every 6 months or before
in case of progression or death. In each visit, patients
were submitted to a clinical exam, thoracic radiography
and computerized tomography of the abdomen and
pelvis.

The main variables studied were disease-free
and cancer specific survival rates. Patients that died
due to other causes were considered as censors and
followed until the date of the death. Correlations
between the presence of PNI and other pathological

Figure 1 – Perineural invasion by the transitional cell carcinoma
of the bladder (arrows).
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characteristics were analyzed through the Fisher exact
test. The Kaplan-Meier method was utilized to
determine the curve of survival and the statistic
significance assessed through the Breslow test. The
multivariate analysis was performed through the Cox
regression model with a confidence interval (CI) of
95%. The value of p < 0.05 was considered statistically
significant. Statistics calculations were performed in
the software SPSS 12.0 for Windows.

RESULTS

Mean patient’s age was of 65.9 years (42 to
90 years) and 85.8% were male. MVI was observed
in 48 (42.5%) of the 113 patients. Forty-six (49%)
patients presented with tumors of less than 3 cm and
47 (51%) tumors measuring 3 cm or more. Many
patients were submitted to more than one transurethral
resection before the cystectomy and in 29 cases the
tumor size could not be measured. Thirty nine percent
presented extravesical disease (T3 or T4), and 86.9%
of the patients presented high-grade lesions. The
presence of concomitant flat CIS (carcinoma in situ)
and the involvement of LN were observed in 40.7%

and 15.7% of the cases respectively. Twenty-nine and
43 patients did not have information regarding the
tumor grade and the state of the LN respectively.

PNI was present in 10 (8.8% - CI 95% = 4.3%
to 15.7%) patients. The presence of PNI associated
significantly to the tumor stage and to the presence of
MVI (Table-1). Ninety percent of the patients with
PNI presented with MVI and only 37.8% of the patients
without PNI presented it (p = 0.002). While no patients
with stage T0 or T1 presented with PNI, 50% and
40% of the patients with stage T3 and T4 respectively
presented it (p < 0.001). The age, gender, grade and
size, the presence of CIS and the state of the LN did
not present any relation to the PNI (p > 0.05).

Mean follow-up after cystectomy was of 31.7
± 28.5 months (median of 24 months; 1 to 138). At
the end of the follow-up, 46 (40.7%) tumors recurred
and 24 (21.2%) patients died due to cancer. No
difference was observed in the disease-free neither
in the cancer specific survival rates among patients
with or without PNI. Recurrence occurred in 5
(50.0%) and in 41 (39.8%) patients (Breslow test; p
= 0.363), and mortality occurred in 2 (20.0%) and in
22 (21.9%) patients (Breslow test; p = 606) with and
without PNI respectively (Figures-2 e 3). According

Figure 2 – Disease-free survival of patients with and without
perineural invasion.

Figure 3 – Cancer-specific survival of patients with and without
perineural invasion.
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to the Cox regression model the PNI did not constitute
a variable determinant of recurrence (Hazards Ratio
1.53; 95% CI 0.60 - 3.91; p = 0.371) and mortality
(Hazard Ratio 1.60; 95% CI 0.37 - 6.95; p = 0.532) in
both uni- and multivariate analysis.

COMMENTS

In the present study, we retrospectively
analyzed the prognostic value of the PNI in patients

with TCC of the bladder treated with radical
cystectomy. Despite the fact that the presence of PNI
significantly relates to the presence of MVI and that
the tumor stage was advanced, the disease-free and
cancer specific survival rates were not statistically
different among patients with and without PNI. In
the Cox regression analysis, PNI did not influence
the prognostic of the patients in both uni- and
multivariate analysis.

PNI has been associated to an unfavorable
diagnosis in patients with head and neck tumors (4),

                   Perineural Invasion
       No     Yes  p Value

Age = 0.095+

< 67 years old 53 (51.5%) 02 (20.0%)
≥ 67 years old 50 (48.5%) 08 (80.0%)

Gender > 0.999+

Female 15 (14.6%) 01 (10.0%)
Male 88 (85.4%) 09 (90.0%)

Tumor size = 0.267+

< 3.0 cm 44 (51.8%) 02 (25.0%)
≥ 3.0 cm 41 (48.2%) 06 (75.0%)

CA in situ = 0.524+

No 60 (58.3%) 07 (70.0%)
Yes 43 (41.7%) 03 (30.0%)

MVI = 0.002+

No 64 (62.1%) 01 (10.0%)
Yes 39 (37.8%) 09 (90.0%)

Lymph nodes > 0.999+

No 55 (83.3%) 04 (100.0%)
Yes 11 (16.7%)    -

Grade = 0.229++

Low 11 (14.9%)    -
High 63 (85.1%) 10 (100.0%)

Stage < 0.001++

T0 13 (12.6%)   -
Tis 09 (08.7%)   -
T1 18 (17.4%)   -
T2 28 (27.2%) 01 (10.0%)
T3 30 (29.1%) 05 (50.0%)
T4 05 (04.9%) 04 (40.0%)

+ Fisher exact test; ++ generalization of the Fisher exact test; MVI = microvascular invasion.

Table 1 – Patients’ characteristics according to perineural invasion.
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of 125 patients with PNI in 8.8% of the cases found
significant differences in global survival rates among
patients with and without PNI. However, after control
by other variables, the PNI did not demonstrate any
impact in prognosis. On the other hand, Knap et al.
(13), analyzing 248 patients with a PNI rate of 6.8%,
defined that this variable, together with LN
involvement and with the presence of MVI, became
an independent prognostic factor of cancer specific
survival.

In the present study, the PNI was not a
determinant prognostic variable of disease-free and
cancer-specific survival rates. However, these
findings should be cautiously analyzed. A form of
explaining this lack of statistic significance is the
small number of patients with this finding when
compared to other series (1,11,14). This could be
well illustrated by the survival curves that have
shown a trend to an unfavorable evolution among
patients with PNI. At the same time, tumor stage
and MVI, that are two of the most important
prognostic variables in these patients,  are
significantly related to the PNI. While no patient
with T0 or T1 stage presented PNI, this finding
was present in approximately half of the patients
with T3 or T4 stage. Besides, approximately 90%
of the patients with PNI have also presented MVI.
These findings suggest that these patients can really
present more aggressive tumors, even though this
was not translated in an unfavorable evolution.

Finally, this preliminary study demonstrated
that despite a significant relation with MVI and tumor
stage, the PNI did not have any impact in the disease-
free and cancer-specific survival rates in patients
with TCC of the bladder treated with radical
cystectomy.
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has presented a stage-independent prognostic value
and has helped forecast the answer to adjuvant
therapy in many patients with gullet, stomach and
colorectal carcinoma (5,6,8), and has also been
responsible for high recurrence rates in patients with
pancreatic tumors submitted to healing resections (7).
Among patients with prostate cancer, prognostic value
of PNI has been widely studied. Many works have
demonstrated that the PNI is capable of previewing
the extraprostatic extension and even the response to
surgical and radiotherapy treatment (9,10). Cases of
prostate cancer with PNI at the biopsy generally present
a high Gleason Score, multiple fragments involved and
high PSA values. Besides that, these cases have been
considered as indications of resection of the
neurovascular bundle of the committed side. The
resection of the neurovascular bundle of this side can
reduce the risk of committed margins in 17.5% (12).

Regarding the patients with TCC of the
bladder, our knowledge regarding the frequency and
the prognostic value of the PNI is minimum. Some
authors suggest that the PNI finding in the specimen
of the radical cystectomy is associated to a larger
incidence of positive LN and distant metastasis, as
well as lower disease-free and cancer specific survival
rates when compared to patients without PNI.
However, these results were not analyzed through
the multivariate regression models and the impact in
the prognosis might not have been independent from
other significant variables such as tumor grade and
stage (12).

Few works analyzing the PNI prognostic
value have used multivariate regression models. Bassi
et al. (1), analyzing global survival in 369 patients with
bladder cancer treated with radical cystectomy as a
monotherapy, demonstrated that the PNI was a
relevant variable only in univariate analysis. Survival
rates in 5 years were 44% and 56% for patients with
and without the PNI respectively. In the same way,
Leissner et al. (14), have determined that the disease-
free survival in 5 years among 283 patients with bladder
tumors with and without PNI was of 30% and 60%
respectively. However, only the involvement, tumor
stage and presence and the MVI had become
independent prognostic variables. The PNI prognostic
value was also analyzed by Hong et al. (2). A revision
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ABSTRACT

Objective: To assess the incidence of prostate adenocarcinoma in patients undergoing radical cystoprostatectomy due to
bladder cancer in Iranian men.
Materials and Methods: Fifty cystoprostatectomy specimens removed due to bladder malignancy (2004-2005) at two
referral centers (Shaheed Modarress and Shaheed Labbafinejad Hospitals, Tehran, Iran) were examined for the coincidental
finding of prostate cancer (PCa). At the time of surgery the patient’s serum PSA was less than 4 ng/mL and there were no
suspicious lesions by digital rectal examination. Pathologic grade, stage, morphometric volume, number of tumor foci and
association with areas of high grade prostatic intraepithelial neoplasia (HGPIN) were assessed by light microscopy. All
specimens were totally embedded and whole-mounted. Clinically significant cancers were defined as tumors with ≥  0.5 mL
volume, Gleason pattern 4 or 5, pT3, positive surgical margin, and multifocality > 3.
Results: Incidentally detected cancer was found in 7 (14%) of cystoprostatectomy specimens. HGPIN was present in 1
(14.3%) of the cystoprostatectomies with incidentally detected prostate cancer. None of cystoprostatectomies without
prostate cancer had HGPIN. Four (57%) of the detected cancers were significant.
Conclusion: We conclude that incidentally detected prostate cancer in Iran is lower than the rates reported in other
countries. Further studies are warranted for better declaration of variability of prostate cancer between different ethnic
groups.

Key words: Incidental cancer, prostate cancer, bladder cancer, cystoprostatectomy
Int Braz J Urol.  2007; 33: 167-75

INTRODUCTION

The distribution of cancer varies significantly
from country to country all over the world. The latest
estimates of global cancer incidence show that
prostate cancer has become the third most common

cancer in men, with half a million new cases every
year, almost 10% of all cancers in men (1-3). The
lifetime risk of clinically detected prostate cancer is
9.5%, and the probability of dying from prostate cancer
is 3%. The frequency of incidentally detected cancer
is approximately 42% in men older than 50 years of
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age; the frequency of autopsy-detected cancer is
similar or higher (4). In no other malignancy, there is
such a vast reservoir of undetected cases that may
never be clinically significant or cause death (4).
Prostate cancer incidence is characterized by a very
large geographical variability. Asian countries present
much lower rates of occurrence of the disease when
compared to North American, North and Western
European countries, with Southern European and
South American countries displaying an intermediate
incidence rate (5). The incidence of clinical prostate
cancer in Black men is greater than in any other ethnic
group. Japanese and Chinese men are less likely to
develop prostate cancer (6). The incidence of prostate
cancer is considerably low in Orientals. Such
differences seem to be linked to ethnic characteristics.

Because Iranian men are ethnically and
racially different from most of Asian countries’ men
(e.g. Japanese, Chinese, and Arabic men) the
prevalence of prostate cancer should be different. We
conducted a prospective study in Iranian men
undergoing cystoprostatectomy to study this issue.

MATERIALS AND METHODS

Between 2004 and September 2005, fifty
men with bladder cancer underwent radical
cystoprostatectomy at Shaheed Modarress and
Shaheed Labbafinejad Hospitals, Tehran Iran. Mean
age of patients was 62.5 ± 10.56 years, with age
limits ranging between 44 and 82 years. The inclusion
criteria comprised a serum PSA level < 4 ng/mL
and normal digital rectal examination. Patients with
a history of radiotherapy, chemotherapy, previous
prostate surgery and any medical therapy for benign
prostatic hyperplasia (BPH) were also excluded
from the study. The product from the radical
cystoprostatectomies was fixed in 10% formalin
solution and processed according to the usual
standards for fixation and inclusion routinely employed
in pathology services. After receiving the specimens,
they were measured and weighed, the outer surface
of the specimen was inked and they were opened
totally and fixed in buffered formalin for 24 hours.
After fixation, the prostate including prostatic urethra

was sectioned in quadrants. Sections from transitional
and peripheral zones of the prostate and from apical,
middle and basal regions in both lobes were included,
resulting, in average, in 6 blocks per case. The margin
of prostatic urethra was represented separately. The
blocks were sectioned in slices with 3- to 5-
micrometers in thickness and the resultant histological
slides were stained by hematoxylin-eosin. If
adenocarcinoma was discovered, then tumor location
and Gleason score was determined and involvement
of the margins or seminal vesicle extension was
evaluated. If there was HGPIN, it was also mentioned.
Cancer location and extent were determined and
mapped in each section. The presence of tumor cells
at the inked margin of resection (defined as the
presence of ink on neoplastic cells) was considered
to present a positive surgical margin. A positive
surgical margin in an area where no capsule was
identified was referred to as pT2+ and was thought
to indicate where the plane of dissection entered the
prostatic capsule or otherwise where no capsule was
present, i.e. apex and anteriorly (7). A single pathologist
reviewed all tumors for tumor stage (1997 AJCC TNM
classification) (8), grade (Gleason scoring system) (9),
and surgical margin status. Cancer volume was
calculated from histological tissue sections using the
grid method (10). All disease-containing areas were
outlined in each prostatectomy specimens section.
Tumor area was measured using a 1 mm grid, and
aggregate tumor volume was estimated by multiplying
the sum of tumor areas in consecutive sections by
the section thickness. To calculate the tumor volume
it was multiplied by a factor of 1.25 to correct the
shrinkage that occurs during fixation. The volume of
the single largest cancer focus was the incident tumor
for investigation. The number of PCa foci within the
prostate, the presence and volume of prostate HGPIN,
and the proximity of HGPIN to PCa were also gauged
for each specimen. Criteria for defining HGPIN
included (1) intraluminal proliferation of the secretory
cells in the prostate duct-acinar system, forming
pseudostratified layers, (2) large nuclei of relatively
uniform size, an increased chromatin content, which
may be irregularly distributed, and (3) multiple
prominent nucleoli (11,12). High-grade PIN was
classified as “low volume” if there were three or fewer
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separate foci/acini of high-grade PIN, and as “high
volume” if there were more than three foci/acini of
high-grade PIN on different sections.

Extraprostatic extension was defined as
seminal vesicle involvement, malignant cells outside the
prostatic capsule, or lymph node metastases. Seminal
vesicle invasion was diagnosed when tumor penetrated
the muscular coat of the seminal vesicles. Prostate
cancers with one of the following characteristics were
regarded as clinically significant: an estimated tumor
volume ≥ 0.50 mL, contains a component of Gleason
histologic pattern 4 or 5, exhibits extraprostatic extension
(pT3), has a positive surgical margin, or is recognized
in more than three separate areas of the prostate
(multifocal).

Clinical features were summarized with mean
and ranges or as percentages. Linear regression to
complete a bivariate fit of the number of cancer foci
by the number of HGPIN foci was done using the
computer statistical package SPSS/10.0 (SPSS,
Chicago, IL).

RESULTS

The mean age was 62.5 ± 10.56 years (range
44-82 years). This was 57.35 ± 9.75 and 63.19 ± 10.5
years for patients with and without prostate cancer,
respectively. Of fifty patients, 7 (14%) had the
incidental finding of PCa within the radical
cystoprostatectomy specimen. The mean serum PSA

level was 1.89 ± 1.32 and 1.33 ± 1.095 ng/mL in
patients with and without prostate cancer, respectively.
Table-1 details the patient characteristics and
associated pathologic findings. The majority (57%)
was pT2a and 28.6% pT2b, with lower frequency in
other pT categories (14.3% pT3a, 0% pT3b, and 0%
pT4). In 14.3%, 28.6 and 14.3% of cases, Gleason
scores were 5, 6, and 7 respectively. The most
prevalent (28.6 %) Gleason histological pattern was
3+3=6. One patient (14.3%) demonstrated a focus of
Gleason pattern 4 carcinoma. All patients were pN0
for prostate cancer and one (14.3%) had positive
surgical margin. High-grade PIN was present in
14.3% of incidentally detected prostate cancer. None
of the cystoprostatectomies without prostate cancer
had HGPIN. A single patient had a 0.15 mL volume,
Gleason score 7 cancer with clear extraprostatic
extension (pT3a) at the prostatic base. More than half
of the patients (4/7) had ≥ 3 separate foci of PCa
identified. The largest tumor volume exceeded 0.5
mL in 4 patients (57%).

As defined, clinically significant cancers
were present in 57% of the studied patients having a
mean age of 61 ± 6.5 years (range 49-72). The
remainder 43% had insignificant prostate cancer.

COMMENTS

The incidence of prostate cancer varies
considerably across populations. The highest reported

Table 1 – Pathological findings of incidental prostate cancers discovered in 7 men with a normal digital rectal
examination and serum PSA < 4.0 ng/mL submitted to radical cystoprostatectomy.

61 0.9 pT2b 4 “2+2” Multifocal Negative Negative > 0.5 Significant Negative
48 2.2 pT2a 3 “2+1” Unifocal Negative Negative < 0.2 Insignificant Negative
62 1.5 pT3a 7 “3+4” Multifocal Positive Positive > 0.5 Significant Negative
44 3.8 pT2a 5 “2+3” Unifocal Negative Negative < 0.2 Insignificant Negative
54 0.8 pT2a 3 “2+1” Unifocal Negative Negative < 0.2 Insignificant Negative
71 1.5 pT2a 6 ‘3+3" Multifocal Negative Negative > 0.5 Significant Positive
68 0.5 pT2b 6 ‘3+3" Multifocal Negative Negative > 0.5 Significant Negative

Age
(years)

PSA
ng/mL

Stage Gleason
Score

Foci  Perineural
Involvement

Surgical
Margin

Volume
(mL)

High
Grade
PIN

Clinical
Significance
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incidence of prostate cancer in the world is in Jamaica.
The average age adjusted incidence of prostate cancer
in Kingston, Jamaica is 304/100,000 men (13). In Asian
countries, particularly in china, the incidence of PCa
is low. According to Deng et al. in 1995 the incidence
rate of PCa in Shanghai was only 2.4/100,000 men
(14). It was reported in Los Angeles County, United
States that the incidence rate was highest in African
Americans (116/100,000 person-years) and lowest
among Asians (Japanese, 39/100,000 person-years)
and Chinese (28/100,000 person-years) (15). The
significance of environmental factors in the
development of prostate cancer is apparent from
studies of migrants. Japanese men have a low
incidence of prostate cancer in Japan. These rates
are only one-fifteenth of those of white men in the
United States, and they quadruple among first and
second generation Japanese migrants to the United
States (16). It remains to be determined whether
similar environmental influences are responsible for
the high incidence of prostate cancer in United States
black men.

The frequency of incidentally detected
cancer is approximately 42% in men older than 50
years of age; the frequency of autopsy-detected
cancer is similar or higher (4). We found that 14%
of cystoprostatectomy specimens in patients with
bladder cancer also contained incidental prostate
cancer. This result was much lower than overall
mean frequency of incidentally detected prostate
cancer in other series of cystoprostatectomy cases
(range, 23%-68%) (4,17-23) and also much lower
than the age-adjusted frequency of autopsy-detected
prostate cancer (mean frequency, 40%; range, 36%-
46% (24-27). Incidental prostate cancer in our
cystoprostatectomy cases was usually stage pT2a
or pT2b (57% and 28.6%, respectively). Of
incidentally detected prostate cancer, 57% were low
grade (Gleason scores 3, 4, and 5) and 43% were
high grade (Gleason scores 6 and 7). In a study from
Brazil, 28.3% of patients had prostate carcinoma in
cystoprostatectomy specimens (28). Though the
discrepancies between studies could be related to
the method of pathologic evaluation employed, all
indicate the presence of a significantly high incidence
of prostate cancer.

High-grade PIN was present in association
with 70% of cases of incidentally detected prostate
cancer and in 54% of cystoprostatectomies without
prostate cancer (29,30). Interestingly in our series,
only 14.3% of cystoprostatectomies with prostate
cancer had HGPIN and none of the specimens
without cancer had HGPIN. Arakawa et al. (29) found
that PIN was present in association with 78% of cases
of incidentally detected prostate cancer. Qian et al.
(31) found PIN in 87% of radical prostatectomy
specimens with localized cancer.

This percentage was higher in Iran, and it
was lower than the percentages reported in the other
Asian countries. Our finding may reflect a recent
decrease in the incidence of prostate cancer in Iran.
The incidence of prostate cancer varies considerably.
Prostate cancer shows significant racial variation (32-
34). The incidence and mortality rates for American
black men are almost twice those for American white
men (35). This increased incidence in black men
cannot be ascribed to differences in socioeconomic
status (36). Cancer registries are available in many
countries but it is important to note that the degree of
accuracy may vary. Possible explanations for low rates
of cancer in some countries may be due to under-
reporting (37).

The clinical incidence of adenocarcinoma of
the prostate is 75.3 per 100,000 men (38). The life
time risk of American men is calculated to be between
8 and 9.5% with a 2.9% risk of dying of prostate
cancer (39). Mortality rates for black American men
are the highest reported in the world until now. Even
correcting for clinical stage at diagnosis, the mortality
from prostate cancer in black men is 2 times higher
than in white men (35). Prichett et al. (40) reviewed
a 3-year experience and found 45 adenocarcinomas
of the prostate in 165 male cystectomy patients with
bladder cancers (27%). Patients with bladder
neoplasia can present prostate neoplasia with a relative
risk up to 19 times higher than what would be expected
(41). However, incidental prostate tumors present
characteristics that are similar to latent tumors found
in autopsy series, some have a proven potential of
progressive disease (42).

The objective of this work is to verify the
incidence of incidental prostate adenocarcinoma in
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patients who underwent radical cystoprostatectomy
for bladder urothelial carcinoma.

Our study was limited by the moderate
number of cases studied and potential bias in patient
selection for surgery at our medical centers. We
attempted to minimize biases by using totally
embedded specimens and using a consecutive series
of cases.

CONCLUSION

The present results indicate that the
percentage of incidentally detected prostate cancer
in cystoprostatectomies specimens in Iran is much
lower than reported rates in the world until now. We
therefore assumed regional differences in prostate
cancer incidence rates to be related to environmental
and racial factors. Still more epidemiologic research
is essential to further understand the distribution as
well as the prevalence and incidence of prostate
cancer in certain ethnic groups.
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EDITORIAL COMMENT

Prostate cancer is unique among the potentially
lethal human malignancies in the wide discrepancy
between the high prevalence of histological (incidentally
found) cancer and the much lower prevalence of the
clinical disease. In 50 year-old men and with an
expectancy of life more than 25 years, the risk for
prostatic carcinoma is estimated to be 42% for
histological (incidentally found) cancer, 9.5% for clinical
cancer, and 2.9% for fatal cancer (1).

These epidemiological findings suggest the
existence of latent or clinically unimportant cancers
that should be distinguished from those that are
clinically important by the larger volume, higher grade,
and greater invasiveness. Unfortunately, when dealing
with small volume cancers, there is no marker to
predict whether a tumor will behave as latent or
progress to clinical disease.

In spite of striking differences in the
frequency of clinical carcinoma (in Asian countries
being the lowest), the frequency of histological
(incidentally found) carcinoma is fairly similar around
the world. According to the theory of multistep events
in carcinogenesis, molecular events (initiation) resulting

in histological prostate carcinoma probably occur
equally around the world. For evolvement to clinical
carcinoma, further events related to race, food,
environmental pollution, etc (promoting factors) must
be implicated (2).

Incidentally found carcinoma can be studied
in two ways: in autopsies and in cystoprostatectomies.
The frequency of incidentally found cancer in both
ways varies considerably and the main cause is the
method of examination of the prostate. Baron &
Angrist (3) compared the frequency of histological
(incidentally found) cancer in autopsies conducted by
two methods: examining routine fragments and step-
sectioning the prostate. Using the first method the
frequency was 9.9% and using the latter 46%.

Bean et al. (4) found a frequency of 6.6% in
routine processing and 27.2% in step-sectioning.  The
same applies to the examination of cystoprostatectomy
specimens. The number of fragments processed is
critical for properly evaluating the frequency of a lesion.
In a series of 265 consecutive radical prostatectomies
in our Institution with step-sectioning of the surgical
specimen, the mean number of blocks examined

histological findings of unsuspected prostatic
adenocarcinoma in radical cystoprostatectomy for

transitional cell carcinoma of the bladder. Scand J Urol
Nephrol. 1999; 33: 27-30.
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(excluding blocks from the seminal vesicles, vas
deferens and cone amputated base and apex of the
prostate) was 31 with a minimum of 10 and a maximum
of 56.
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EDITORIAL COMMENT

In recent years, incidentally detected prostate
carcinoma (PCa) in patients undergoing radical
cystoprostatectomy has become a concern for
practicing urologists because of the suggestion of
prostate sparing cystoprostatectomy by several authors
(1). To our opinion, the major questions that merit
comment about this issue are the following. 1) Should
all patients undergoing radical cystoprostatectomy be
screened for the coexistence of PCa? 2) Does PCa
coexist with bladder cancer? 3) Is prostate sparing
cystoprostatectomy established in terms of oncological
principles? The current opinions of the authors about
these questions are as follows.

1) Screening of patients who are candidates
for radical cystoprostatectomy with serum PSA
determination and digital rectal examination (DRE)
have a risk of overdiagnosis for prostate cancer.
Overdiagnosis is the diagnosis of cancers that for
whatever reason do not threaten the health condition
or the life of a given patient, which is the rationale for
PSA determination to the patients with an estimate
life expectancy over 10 years. For this reason, it is

logical for not to evaluate the patients with bladder
cancer requiring cystoprostatectomy in terms of PCa.
However, we recently reported that despite the vast
majority of the patients had organ confined PCa
(90.5%) after surgery, 9.5% of the patients had
capsular extension and 4.75% were lymph node
positive (2). Moreover, only 57.1% of the patients
survived after a mean follow-up of 24.3 months.
Similarly, Hosseini et al., in the present paper, reported
that 14.3% of the patients had capsular extension and
14.3% had positive surgical margin. In patients without
organ-confined disease, the extent of PCa may
threaten the life of patient instead of bladder cancer,
which is especially important for patients with clinically
low stage (Ta, T1) cancer. For this reason, we believe
that all patients undergoing radical surgery for bladder
cancer should receive DRE and PSA testing. In
addition, in the case of palpable prostatic abnormalities
or elevated PSA levels, more accurate clinical staging
(with transrectal ultrasound biopsy or sophisticated
imaging modalities) should be attempted, especially in
patients with clinically low stage disease.
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2) Around 20% of prostate cancers detected
during incidental autopsies are clinically significant
PCa by the tumor volume criteria (> 0.5 mL).
Hautmann et al. (3) reported that 44% of the patients
had clinically significant PCa, which is significantly
higher than the estimated percentage in autopsy
studies. Meanwhile, this incidence is reported as 14%
by Hosseini et al., in the present paper. It is hard to
interpret the difference between this study and the
former study and autopsy series. However, it may be
attributed to the lower incidence of prostate cancer in
particular countries. Furthermore, despite the lower
rates of PCa, the rate of incidental prostate carcinoma
is as high as western countries. This observation
advocates that the data of the previous surveys
suggesting a carcinogenic correlation between bladder
and prostate cancer such that the incidence of PCa is
9 to 20.5 times greater following cystoprostatectomy
(4-6).

3) Recently, oncological justification of the
prostate sparing cystoprostatectomy was critically
evaluated by Hautmann & Stein (7). Briefly, the
authors noted that distant failure rate of patients with
sexuality sparing surgery is at least twice as high as
expected for superficial or organ-confined transitional
cell carcinoma. Moreover, they addressed a 6% risk
of leaving PCa in any residual tissue. For this reason,
until long term data is available from the patients
receiving prostate sparing cystoprostatectomy, we
continue to perform a complete removal of the prostate
during surgery in our clinical practice. On the other
hand, it should be mentioned that prostate sparing
cystoprostatectomy is an attractable option for a young

patient with superficial bladder cancer. However,
before performing this surgery, urologists should
discuss the risks of this “experimental” surgery with
the patient.

REFERENCES

1. Meinhardt W, Horenblas S: Sexuality preserving
cystectomy and neobladder (SPCN): Functional results
of a neaobladder anastomosed to the prostate. Eur Urol.
2003; 43: 646-50.

2. Sanli O, Acar O, Celtik M, Oktar T, Kilicarslan I, Ozcan
F, et al.: Should prostate cancer status be determined
in patients undergoing radical cystoprostatectomy. Urol
Int. 2006; 77: 307-10.

3. Hautmann SH, Conrad S, Henke RP, Erbersdobler A,
Simon J, Straub M, et al.: Detection rate of histological
insignificant prostate cancer with systematic sextant
biopsies and fine needle aspiration cytology. J Urol.
2000; 163; 1734-38.

4. Kurokawa K, Ito K, Yamamato, Takechi H, Miyamoto
S, Suzuki K, et al.: Comparative study on the prevalence
of clinically detectable prostate cancer in patients with
and without bladder cancer. Urology. 2004; 63: 268-72.

5. Kinoshita Y, Singh A, Rovito PM Jr, Wang CY, Haas
GP: Double primary cancers of prostate and bladder:a
literature review. Clin Postate Cancer. 2004; 3: 83-6.

6. Singh A, Kinoshita Y, Rovito PM Jr, Landas S,
Silberstein J, Nsouli I, et al.: Higher than expected
association of clinical prostate and bladder cancers. J
Urol. 2005; 173: 1526-9.

7. Hautmann RE, Stein JP: Neobladder with prostate
capsule and seminal-sparing cystectomy for bladder
cancer: A step in the wrong direction. Urol Clin North
Am. 2005; 32: 177-85.

Dr. Oner Sanli
Dr. Tarik Esen

Department of Urology
Istanbul University

Istanbul, Turkey
E-mail: sanlio@istanbul.edu.tr



176

Anatomy of Testicular Veins in Adults and Human FetusesClinical Urology
International Braz J Urol Vol. 33 (2): 176-180, March - April, 2007

Applied Anatomic Study of Testicular Veins in Adult Cadavers
and in Human Fetuses

Luciano A. Favorito, Waldemar S. Costa, Francisco J.B. Sampaio

Urogenital Research Unit, State University of Rio de Janeiro, Rio de Janeiro, Brazil

ABSTRACT

Objectives: Analyze the anatomic variations of the testicular veins in human cadavers and fetuses.
Materials and Methods: One hundred male adult cadavers and 24 fetuses were studied. Four anatomic aspects were
considered: 1) Number of testicular veins, 2) The local of vein termination, 3) Type and number of collaterals present and 4)
Testicular vein termination angle.
Results: Cadavers – Right side – One testicular vein occurred in 85% and 2 veins in 5% of the cases. There were communi-
cating veins with the colon in 21% of the cases. Left side – One testicular vein occurred in 82%, two veins in 15%, three veins
in 2% and four veins in 1% of the cases. There were communicating veins with the colon in 31% of the cases. Fetuses – Right
side –One testicular vein occurred in all cases. This vein drained to the vena cava in 83.3% of the cases, to the junction of
the vena cava with the renal vein in 12.5% and to the renal vein in 4.2%. There were communicating veins with the colon in
25% of the cases. Left side – One testicular vein occurred in 66.6% of the cases, and 2 veins in occurred 33.3%. Communi-
cating veins with the colon were found in 41.6% of the cases.
Conclusion: The testicular vein presents numeric variations and also variations in its local of termination. In approximately
30% of the cases, there are collaterals that communicate the testicular vein with retroperitoneal veins. These anatomic
findings can help understanding the origin of varicocele and its recurrence after surgical interventions.

Key words:  testis; spermatic cord; veins; varicocele; anatomy
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INTRODUCTION

Varicocele consists in the dilation of the
pampiniform plexus veins, mainly on the left side. It is
a frequent pathology that occurs in approximately 15%
of male population, including children (1,2). Varico-
cele can be an important cause of male infertility, and
approximately 41% of infertile male patients present
varicocele (3).

Testicular venous drainage is done through
the pampiniform plexus, which in the region of the
internal inguinal ring gives origin to the testicular vein.

The left testicular vein discharges in the left renal
vein in a straight angle, whereas the right testicular
vein discharges directly in the inferior vena cava in
an oblique angle (4). The testicular veins present
valves in all its extension. In the region of the fourth
lumbar vertebra the testicular veins divided into two
trunks, one lateral and one medial (4,5). The lateral
trunk is anastomosed with retroperitoneal veins,
mainly colonic and renal capsular veins, and the medial
trunk is anastomosed with ureteral veins. Anasto-
moses between the two venous trunks are also found
(4,5).
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Studies on the anatomic distribution of the
testicular veins performed in cadavers are scarce (2,4).
These studies were done in fixed cadavers through
the dissection of the retroperitoneum with identifica-
tion of the course of the gonadal vessels. There are
no studies in the indexed literature on the anatomy of
the testicular veins performed in human fetuses.

The objective of this work is to present an
analysis of the anatomical variations of number, local
of drainage and collaterals of the testicular veins, as
well as of its distribution in cadavers and in human
fetuses.

MATERIALS AND METHODS

From December 1998 to July 2006, 100 for-
malin-fixed cadavers and 24 fresh male fetuses were
studied. The cadavers were aged between 25 and 75
years and did not present previous abdominal surgery.
Identification of testicular veins was performed through
simple dissection. Four anatomic findings were con-
sidered: 1) Number of testicular veins and the local of
its division, 2) The local of the vein termination (infe-
rior vena cava, renal vein or angle between the renal
vein and the inferior vena cava), 3) The type and the
number of collaterals (supra-renal, lumbar, accessory
testicular) and 4) The angle of testicular vein termi-
nation.

The fetuses studied were in excellent state
of conservation and ranged in age between 20 and 35
weeks post-conception (WPC), calculated through the
measurement of the largest feet (6-9). To study the
testicular veins in fetuses, a polyester microvascular
resin was injected through the intracardiac inferior
vena cava, after a thoracotomy, aiming to facilitate
the identification and dissection of the testicular veins,
as described in previous papers (10). The same ana-
tomic aspects analyzed for the adults were consid-
ered for the fetuses.

RESULTS

Adult  Cadavers
Right testicular vein – Of the 100 cases, we

observed the presence of 1 testicular vein in 85% and

of 2 veins in 15%, totaling 115 testicular veins. The
local of drainage of the testicular vein when it has
only one trunk was the inferior vein cava in 99 cases
and in 1 case the sole testicular vein drained to the
right renal vein (Figure-1). Among the 15 cases pre-
senting 2 testicular veins, in 7 cases the testicular vein
ended in the angle between the renal vein and the
inferior vena cava. In 98% of the cases, the testicular
vein drained in the vena cava in an acute angle, and in
1 case, the angle was straight. In 21% of the cases,
we observed collateral veins communicating with the
colon, which derived from the lateral division of the
gonadal vein (Figure-2).

Left testicular vein – Of the 100 cases, we
observed the presence of 1 testicular vein in 82% of
the cases, 2 veins in 15% of the cases, 3 veins in 2%

Figure 1 – Schematic drawing highlights a cadaver where the
right testicular vein (TV) discharges in the right renal vein (RV).
VC = inferior vena cava; K = kidney.
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of the cases and 4 veins in 1% of the cases, totaling
122 testicular veins in the left side. The local of drain-
age of the left side testicular veins was the renal vein
in all cases (Figure-3), independently of the number
of testicular veins. The angle of drainage of the left
testicular vein in the renal vein was straight in 95% of
the cases. We observed the presence of veins com-
municating with the colon, derived from the lateral
division of the gonadal vein, in 31% of the cases.

Fetuses
Right testicular vein – Of the 24 cases, we

observed the presence of only 1 testicular vein in all
cases. The local of drainage of the testicular vein was
in the inferior vena cava in 83.3% of the cases, in the
junction of the renal vein with the inferior vena cava
in 12.5%, and in the renal vein in 4.2% of the cases.

In 95.8% of the cases, the testicular vein drained in
the vena cava with an acute angle, and in 1 case, the
angle was straight. The presence of communicating
veins with the colon, derived from the lateral division
of the gonadal vein, was found in 6 cases (25%).

Left testicular vein – Of the 24 cases, we
observed the presence of 1 testicular vein in 66.6%
of the cases and 2 veins in 33.3% of the cases, total-
ing 32 left testicular veins. In all cases, the local of
drainage of the left testicular veins was the renal vein.
The left testicular vein drained in the renal vein with a
straight angle in 93.75% of the cases, and in 2 cases
(6.25%), the angle was acute. The presence of com-
municating veins with the colon, derived from the lat-
eral division of the gonadal vein, was found in 10 of
the 24 fetuses (41.6%).

Figure 3 – Schematic drawing highlights a cadaver where there
is no division of the left testicular vein (TV), which drains in a
straight angle at the left renal vein (RV). VC = inferior vena cava,
A = aorta, U = ureter; K = kidney.

Figure 2 –  Schematic drawing highlights the division of the tes-
ticular vein, originating a lateral branch (LB). VC = inferior vena
cava, RV = right renal vein; K = kidney.
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COMMENTS

Anatomic variations of the testicular vein are
frequent, especially concerning the number of left side
gonadal veins and the angle of termination of these
veins (4). These variations can be explained by the
persistence of primary venous systems that during the
embryological period originate the inferior vena cava
(1,11). The left gonadal vein develops between the
5th and the 7th weeks after conception, being derived
from the distal or post-renal portion of the sub-cardi-
nal vein (12). In our sample, we have observed the
presence of variations in the number of testicular veins
of the right side in 15% of the cases in adult cadav-
ers. In the left side, we found the presence of multiple
veins in 18% of the cases in adult cadavers and in
33% of the case in fetuses, corroborating the high
incidence of numeric variation in the gonadal veins.

Anatomic variations of the local of drainage
of the testicular veins were found mainly at the right
side. All left testicular veins (either single of multiple)
drained to the renal vein, while the right testicular vein
drained to the inferior vena cava in more than 83% of
the cases.

The treatment of varicocele can be performed
through various methods. This can be accomplished
by open surgery, videolaparoscopic surgery (13) or
sclerotherapy (14). The objective of the treatment is
the obliteration of the veins that drain the testicle, while
preserving the vas deferens and the testicular artery
(15). However, some studies report that the ligature
of the testicular artery together with the testicular vein
decreases the recurrence index after varicocele sur-
gery, since there are little veins close to the adventitia
of the artery that can become varicose after the ex-
clusion of the main testicular vein, causing the recur-
rence of the varicocele (16).

During performance of sclerotherapy, a con-
trast medium is injected into the testicular veins, al-
lowing the visualization of the valves and the number
and the course of the veins (1). Previous studies have
made evident that in approximately 74% of the cases,
the patients could present insufficiency in the valvar
mechanisms of the gonadal veins (1). In the present
study, an analysis of the presence of valves in the
testicular vein was not accomplished.

In the past, the presence of collateral branches
of testicular veins was considered as anomaly, never-
theless, a previous study with adults and neonates have
found approximately 74% of gonadal veins collaterals
communicating with the colon (4). In our sample, we
found collaterals to the colon in 31% of the adult ca-
davers and in 41% of the fetuses.

The incidence of recurrence after surgical
cure of varicocele varies from 0.6 to 45% (17), being
the recurrence most common after surgeries per-
formed in pediatric patients (17). One of the factors
that seem to be involved in the recurrence after sur-
gery of varicocele is the anatomical distribution of the
testicular veins in the retroperitoneum (4). The pres-
ence of collateral veins communicating the testicular
vein with veins of the colon and with collateral veins
at the opposite side, could explain the compromise of
spermatogenesis in cases of unilateral varicocele, as
well as the recurrence of varicocele after surgery (4).
The type of surgical technique could also favor recur-
rence. Retroperitoneal ligature are the surgical pro-
cedure that course with the highest rates of recur-
rence, between 10 and 15% (12). Microsurgical sub-
inguinal ligature is today the technique of choice for
varicocele surgery, since this technique is performed
in a region that is closer to the testicle, decreasing the
chance of collaterals reactivation through retroperito-
neal anastomoses.

CONCLUSIONS

Variations in the number and in the local of
termination are frequent. In approximately 30% of the
cases, there are collaterals that communicate testicu-
lar veins with retroperitoneal veins. These anatomical
findings can help in understanding the origin of vari-
cocele and its recurrence after surgical interventions.
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ABSTRACT

Objective: To assess the success of buccal mucosal graft (BMG) urethroplasty by the dorsal onlay technique in long
anterior urethral stricture (> 2 cm long) through the midline perineal incision.
Materials and Methods: From January 1998 to December 2003, 43 patients with long anterior urethral strictures were
managed by dorsal onlay BMG urethroplasty. After voiding trial, they were followed up at 3 months with uroflowmetry,
retrograde urethrogram (RGU) and American Urological Association symptoms score (AUA symptoms scores). Successful
outcome was defined as normal voiding with a maximum one attempt of VIU after catheter removal. Patients were further
followed-up with uroflowmetry at 3 months interval and RGU every 6 months interval.
Results: Mean stricture length was 4.8 cm (range 3 to 9 cm) and mean follow up was 48 months (range 12 to 84 months).
Only five patients were found to develop stricture at anastomotic site, during follow-up. Two of them voided normally after
single attempt of VIU. Other three patients (6.9%) required further open surgery or repeat VIU during follow up and were
considered as failure.
Conclusion: Dorsal onlay BMG urethroplasty is a simple technique with good surgical outcome.

Key words: urethral stricture; buccal mucosa; graft
Int Braz J Urol.  2007; 33: 181-7

INTRODUCTION

The treatment of urethral strictures varies
according to location, length, depth and density of the
stricture. Urethral reconstruction remains a challenge
in modern urology practice. Visual internal
urethrotomy (VIU) may be useful for short annular
strictures, but this procedure is associated to a very
high recurrence rate (1). Urethral reconstruction with
excision of the strictured segment and end-to-end
anastomosis is successful in more than 95% of patients

with a stricture of up to 2 cm in length (2). Patients
with long strictures (> 2 cm in length) are not suitable
for end-to-end urethroplasty due to the risk of
postoperative chordee formation (3). Substitution
urethroplasty is ideal for the management of long
anterior urethral strictures. The ideal material for
substitution urethroplasty remains controversial (4).
Urethra is the best substitute for urethra - Turner-
Warwick’s opinion is still true (3).
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Urethral substitution has long been
accomplished by using genital skin flaps, grafts of
genital or extragenital tissue. However, use of genital
skin pedicle flap is a difficult procedure requiring
extensive penile and scrotal dissection to mobilize the
flap to the deep perineum, and associated to
postoperative torsion and penile scarring (5,6).
Extragenital skin flap is associated to higher
complication rates, but post auricular full thickness
free grafts have been associated to better results (7).
Memmelar was the first to report the use of bladder
mucosa in substitution urethroplasty, but result was
discouraging due to the problems of tissue harvesting
as well as complications like urethral exuberance and
diverticula formation (8). Buccal mucosa has recently
gained its popularity as a substitute for urethral
reconstruction for both strictures and complex
hypospadias (9, 10). In comparison to bladder mucosa,
buccal mucosa offers the advantages of being
accustomed to a wet environment, having good
vascularity, hair less, easy to harvest, thick epithelium
making it easy to handle and less chance of graft
contracture, having a thin lamina propria allowing early
inosculation, reduced rate of pseudodiverticulum
formation (4). Though Humby has described the use
of buccal mucosa for urethral substitution in 1941, it
has become popular only after 1990 (11). In our study,
we describe our initial experience with dorsal buccal
mucosal graft (BMG) urethroplasty through a dorsal
sagittal urethrotomy technique for repairing long
anterior urethral strictures.

MATERIALS AND METHODS

From January 1998 to December 2003, 43
patients with long anterior urethral stricture were
managed by single stage urethroplasty with a dorsal
onlay patch BMG. Each patient was evaluated with
detailed case history, physical examination, imaging
study with retrograde urethrogram (RGU) and voiding
cystourethrogram (VCUG), uroflowmetry, AUA
symptom score assessment and other routine
investigations required for anesthetic fitness. Of the
strictures, 23 were idiopathic in origin, 9 were
traumatic, 4 associated to lichen sclerosus (BXO), 4

due to catheter induced trauma (iatrogenic) and 3
infective in origin (Table-1). Mean stricture length, as
measured by preoperative RGU was 4.8 cm (range 3
to 9 cm). The sites of strictures were panurethral in
16, penile in 9 and bulbar in 18  (Table-2). Institute
Ethical committee’s approval was taken to perform
the study.

Operation was performed under general
anesthesia with nasotracheal intubation and the patient
put in exaggerated lithotomy position. Operation was
done in a 2-team approach-one team engaged in
urethral procedure, and other team in harvesting the
buccal mucosa. Through a midline perineal incision,
the bulbocavernosus muscle was divided exposing the
corpus spongiosum of the anterior urethra. Then the
bulbar urethra was easily dissected from corpora
cavernosa. By invaginating the penis, the penile urethra
was similarly dissected up to the coronal sulcus (12).
Then the strictured segment of the urethra was
identified. The other team then harvested the buccal
mucosal graft of adequate length, from the inner cheek
area below the Stensen’s duct without injuring it.
Usually, 6-cm. long graft can easily be harvested from
the inner cheek. If the required graft length is more
than 6 cm, then the incision line is extended along the
lower lip up to the midline to get the additional length
of buccal mucosa. In this way, buccal mucosal graft
up to a length of 10-12 cm. can easily be harvested.
Lignocaine (2%) with adrenaline (1:200000) was
injected into the edges of the desired graft length before
harvesting to get better hemostasis. Stay sutures are
placed into the corners and the graft is harvested.
Graft donor site is closed with continuous, 3-0 chromic
catgut sutures to achieve good hemostasis. The graft
is then defatted and tailored to its proper size.

The dissected urethra was rotated 180o. The
dorsal surface of the strictured segment was exposed
and opened vertically extending the incision for about
1 cm both proximally and distally into the normal
urethral lumen. The proximal and distal urethral lumina
of the urethra were calibrated. The graft was sutured,
splayed and quilted over the corpora cavernosa using
few 5-0 polyglactin quilting sutures for reinforcement
with good support and minimizing the dead space. The
left margin of the urethral mucosa was sutured to the
graft using 4-0 polyglactin interrupted stitches. A 16F
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pure silicone Foley catheter was inserted through the
urethra into the urinary bladder. Then the urethra was
rotated back to its original position and the right margin
of the urethral mucosa was sutured similarly to the
remaining margin of the buccal mucosal graft. At the
end of the procedure, the graft was completely
covered by the urethra.

Suprapubic catheter is generally not used
unless the patient is already presented with it. The
patient is maintained on antibiotics until the catheter
is removed.

A retrograde pericatheter contrast study was
done 3 weeks after the operation and voiding trial
given. At 3 months after catheter removal,
uroflowmetry, RGU and AUA symptom score
assessment were performed. A successful outcome
is defined as normal voiding with the need for
maximum one attempt of subsequent VIU. Patients
were further followed-up with uroflowmetry at 3
months and RGU every 6 months interval.

RESULTS

A total of 43 patients (mean age 31 years,
range 21 to 56 years) underwent BMG urethroplasty
by dorsal onlay graft between January 1998 and
December 2003. Mean operative time was 115 min
(range 105 to 160 min) and mean follow- up 48 months
(range 12 to 84 months). Only two patients required
postoperative blood transfusion. Mean duration of
hospitalization was 4.5 days (range 4 to 6 days). Two
patients showed extravasation of contrast medium on
retrograde contrast study after 3 weeks of operation,
near the anastomotic site (one at proximal and another
one at distal anastomotic site) and managed
successfully by extended catheterization for another
2 weeks. When repeat contrast study showed no leak,
voiding trial was given. Five patients developed
stricture at proximal anastomotic site (one of them
showed extravasations of contrast medium at proximal
anastomotic site on VCUG, requiring 2 weeks of
extended catheterization). Two of them voided
normally after single attempt of VIU. Other three
patients could not void normally after the first attempt
of VIU, though one of them voided successfully after

another VIU and other two patients required open
surgery to void successfully. These three patients
(6.9%) were considered to be failure. Two patients
developed wound infection, managed successfully
with change in antibiotics as per wound swab culture
sensitivity test. No patient developed diverticulum,
fistula, sacculation formation or protrusion of the graft
at external meatus. Peak urinary flow rates improved
from a mean of 8.4 ml/sec (range 4 to 11 ml/sec)
preoperatively to 28.8 ml/sec. (range 16 to 11 ml/sec)
after 6 weeks post operatively (p < 0.001), Table-1.

AUA symptom scores decreased from a
mean of 22.4 (range 12 to 28) preoperatively to 4.8
(range 4 to 9) after 6 weeks postoperatively (P <
0.001). In our series, minimum follow-up was 12
months and maximum follow up was 84 months from
the date of operation (Table-3).

COMMENTS

Long anterior urethral stricture (> 2 cm
long) should be treated with substitution urethroplasty
to avoid postoperative chordee formation (3).
Substitution urethroplasty may be a patch graft or tube

Table 1 – Etiology of strictures.

Cause of Strictures N of Patients

Idiopathic 23
Traumatic 09
Lichen sclerosus (BXO) 04
Iatrogenic 04
Infective 03
Total 43

Table 2 – Sites of strictures.

Site N of Patients

Panurethral 16
Penile 9
Bulbar 18
Total 43
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graft (13-16). Free skin grafts used as patch or tube
graft in substitution urethroplasty are associated with
complications like graft shrinkage, diverticulum
formation and recurrent stricture, although results of
patch grafts are better than tube grafts (17-19).

Humby was the first to use buccal mucosa
for urethral reconstruction in a series of single stage
hypospadias repair. However, BMG urethroplasty
has emerged as a popular technique in 1990s.
Whether to place the graft dorsally, ventrally or
laterally is still controversial now. Ventral onlay graft
is more prone to fistula formation, sacculation and
diverticula formation leading to urinary stasis and
ejaculatory dysfunction (4). On the other hand, dorsal
onlay graft procedure for the anterior urethral
stricture provides the advantages of better
mechanical support by the corporal bodies for the
graft’s better take up, with less incidence of
sacculation and fistula formation (20,21). It has been
reported that dorsally placed graft can do better
because of better mechanical support for the graft
and a richer vascular bed from the underlying
corporal bodies (13). In different series, ventral onlay
urethroplasty has revealed a success rate of 57.1 %
to 100% with a follow-up ranging from 20 to 64
months (22-25). On the other hand, dorsal onlay
BMG urethroplasty has shown a success rate from
87.5% to 100% with a follow-up ranging from 22 to
41 months (26,27). Recently, Barbagli et al.,
published a retrospective study of 50 cases with
bulbar urethral stricture where buccal mucosal graft
urethroplasty were done (28). In their study, grafts
were placed as ventral, dorsal and lateral onlay in
17,27 and 6 patients respectively. After a mean
follow-up of 42 months, placement of graft into
ventral, dorsal or lateral surface of the bulbar urethra
showed the similar success rate. In our series of 43

cases, only five patients developed re-stricture at
anastomotic sites, (one of them at distal and other
four at proximal anastomotic site). Three patients
developed stricture within 6 months of operation and
another two patients showed evidence of stricture
on RGU after 24 months of operation. Three of them
(6.9%) were considered as failure, because two out
of 5 patients developing stricture after BMG
urethroplasty could be managed successfully with
single attempt of VIU. Our mean follow-up is also
long enough (mean 48 months, range 12-84 months),
only very few series has concluded their results after
such a long follow-up (13,20,24,29).

Use of the AUA symptom score to assess
outcomes of urethroplasty was previously used in
different series with BMG urethroplasty for bulbar
urethral reconstruction (5,30). In those series, it has
already been reported that there is an inverse
relationship between the peak urinary flow rate (Q
max) and AUA symptoms scores (5). Our study
similarly proved a statistically significant difference
in pre-operative and post-operative AUA symptom
scores in successful cases.

CONCLUSION

In our study, it has been shown that dorsal
BMG urethroplasty is a reliable and satisfactory
procedure to manage long anterior urethral strictures
with minimum complications. Harvesting the graft is
simple, only requiring good co-ordination between the
two team of surgeons. Few cases, considered as
failure with stricture formation can be managed with
VIU. Use of AUA symptom score can be another
tool to assess the outcome result in follow-up. Though
we have a long follow-up period, further long term

Table 3 – Improvement in Q-max and AUA symptom score after operation.

Assessment Criteria

Mean Q Max (range)
Mean AUA Symptom Score (range)

Preoperative

8.4 mL/sec (04-11)
22.4  (12-28)

Postoperative

28.8 mL/sec (16-34)
4.8  (4-9)

p Value

< 0.001
< 0.001

* p < 0.05 is significant.
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follow-up should be continued to confirm the durability
of the results. The question of placing the BMG
dorsally, ventrally or laterally is still unresolved. A
randomized controlled trial with careful patient
selection and long-term evaluation of results is required
to shed a light on this controversial issue.
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EDITORIAL COMMENT

In this interesting article, the authors assess
the success of one-stage dorsal buccal mucosal graft
for the treatment of long anterior urethral strictures.
The mean stricture length was 4.8 cm and the etiology
of strictures was idiopathic in the majority of patients.
In our experience stricture longer than 4 cm are
usually due to lichen sclerosus or catheterization
during cardiovascular surgery. The idiopathic
strictures, that have an unknown etiology, are probably
the result of a remote unrecognized perineal trauma
experienced during childhood (1). These strictures are
located in the bulbar urethra and are not more than 3
cm in length. The reader will appreciate a comment
on the cause of the long pan-urethral strictures
reported by the authors.

In our experience, the repair of stricture
longer than 4 cm using various one-stage bulbar
urethroplasties showed a higher failure rate when
compared to shorter strictures. The use of two-stage
urethroplasty should be preferred in patients with pan-

urethral diseases, often associate with local adverse
condition such as lichen sclerosus. The authors,
however, should be praised for having treated these
complex cases using a one-stage urethroplasty thus
avoiding to the patient the discomfort of perineal
urinary diversion that many time is not accepted by
the patient for religious, hygienic, cultural or
psychological reasons.

Andrich et collaborators suggested that
substitution urethroplasty steadily deteriorated with
time, so that by 15 years more that half of the patients
required evaluation for stricture recurrence (2).

Our series of original dorsal skin onlay graft
urethroplasty using penile skin showed a steadily
deterioration over time of success rate at the interim
follow-up (3) and the deterioration rate is more evident
at the long-term follow-up (data available on-line at
the website: www.urethracenter.it). Surprisingly, in
this series of patients, with follow-up longer than 5
years, the recurrence rate is very low and the
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recurrence were located in the proximal part and not
in the distal-penile tract, were the thin spongiosum
tissue should not assure an adequate vascular support
to the graft. Probably, this is due to the fact that the
authors have used a dorsal onlay, thus preserving the
urethral plate as vascular support to the graft. Five
patients developed stricture at the proximal
anastomotic site and this is a typical feature of stricture
recurrence after any substitution urethroplasty (4). It
will be interesting to know if were there risk factors
(i.e. smoke) or medical problems that should be taken
into account (i.e. Diabetes) in patients with stricture
recurrence.

Finally, it will be interesting for the readers to
known why the authors suggested the use of
exaggerated lithotomy position for strictures located
in the penile and bulbar urethra, not involving the
posterior tract and why two patients require
postoperative blood transfusion for penile or bulbar
urethral reconstruction.

The question of placing the buccal mucosal
graft dorsally, laterally or ventrally is not a controversial
issue. Surgical treatment of urethral stricture diseases
is a continually evolving process, and the superiority
of one technique over another has yet to be clearly
defined. The urologist must be familiar with the use
of various surgical techniques to deal with any
condition of the urethra during surgery, as no one
technique is appropriate for all stricture diseases (5).

Reconstructive urologists are, however, aware that
several cautionary details to be considered when
evaluating, interpreting, or performing urethral surgery.
They include the history of urethral stricture disease
(etiology and previous therapies), choice of appropriate
procedure, length of the stenosis, homogeneous
population, economic issues, age of patient, the surgical
techniques and methods of outcome assessment
(success/failure). Thus, many of us are disputing
formally and systematically how to find an appropriate
response to these issues and how to provide long-
term follow-up.
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Renal Sparing Surgery for Perirenal Liposarcoma: 24 Months
Recurrence Free Follow Up

Narmada P. Gupta, Rajiv Yadav
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ABSTRACT

Liposarcoma is the most common pathology seen in the soft tissue sarcoma of retroperitoneum. These tumors have been
traditionally treated with radical surgery sacrificing adjacent organs to achieve clear margins. We have reported our experience
of renal sparing surgery for perirenal liposarcoma in two patients with more than 24 month disease free survival.

Key words:  retroperitoneal neoplasm; liposarcoma; surgery
Int Braz J Urol.  2007; 33: 181-92

INTRODUCTION

Soft-tissue sarcomas of the retroperitoneum
are relatively uncommon tumors with an incidence of
2 in 100,000 (1). Liposarcoma is the most common
pathology seen in the soft tissue sarcoma of
retroperitoneum (61%); 79% of which are low grade
(2). In general, the biological behavior and prognosis
of liposarcomas (LPS) are more favorable compared
to most soft tissue sarcomas (STS) but the prognosis
can vary widely depending on tumor characteristics,
especially histological subtype and tumor grade (3).
Emphasizing the importance of radical resection and
tumor negative surgical margins for disease specific
survival, these tumors have traditionally been treated
with radical surgery sacrificing adjacent organs (1,3-
5). Multiple trials of chemotherapy and radiation
therapy have shown no survival benefit. We report
our experience of renal sparing surgery for perirenal
liposarcoma in two patients with an excellent
postoperative outcome and more than 24 month disease
free survival.

CASES   PRESENTATION

Case 1: A fifty-year diabetic and hypertensive
male presented with a lump in the left side of upper
abdomen and 3-month dull aching pain of. He had no
history of any lower urinary tract symptoms, lithiasis
or operative intervention in past. His blood sugar and
blood pressure was normal with oral medication. He
had normal renal function and hemogram. Computed
tomography of abdomen and pelvis revealed a 12x10
centimeter mass with lipomatous density involving the
perirenal fat without infiltrating surrounding organs.

Case 2: Fifty seven year old woman presented
with a 2-month right flank pain with no other urinary
symptoms. Clinically examination revealed right
hypochondrial renal swelling. Computed tomography
of abdomen and pelvis revealed 10x8 centimeter peri-
nephric lesion with fat attenuation surrounding the
upper and mid polar region.

The preoperative imaging study was
suggestive of a close association of tumor with the
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kidneys in both the cases (Figures-1 and 2) but
intraoperative assessment resulted a plan of renal
sparing approach in both the situations.
Intraoperatively, a well encapsulated lipomatous
tumor was found to extend from the upper pole to
the lower pole draping the surface of the renal
capsule and infiltrating the renal capsule in one of
the locations over 1 cm diameter region (Figures-3
and 4). Complete tumor resection was achieved after
wedge resection of renal parenchyma with 1 cm
margin.

Histopathology revealed well-differentiated
liposarcoma with focal invasion of the renal capsule
in both cases (Figure-5). Dissected margins were free
of tumor.

Both patients were discharged after 72 hours
postoperatively without any complication. Patients
were kept on a three monthly follow-up. Computed
tomography images were repeated at 6 month
intervals for two years. At present, both patients are
completely asymptomatic, free of local recurrence
(Figure-6) or distant metastases.

Figure 1 – Large perinephric tumor with fat attenuation surrounding the left kidney (Case-1).

Figure 2 –  Perinephric tumor with fat attenuation in relation with the right kidney (Case-2).
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Figure 3 – Intraoperative view of case 1 (before and after removal) showing encapsulated tumor overlying and surrounding the kidney.

Figure 4 – Intraoperative view of case 2 (before and after removal) showing encapsulated tumor fixed to the kidney.

COMMENTS

Subsequent to the first description of renal
sparing surgery for treatment of renal tumor in 1890,
considerable advances in renal imaging and surgical
experience has resulted in good long term survival with
such treatment in appropriately selected patients.
Regarding the management of retroperitoneal
liposarcoma, surgery plays a dominant role in the initial
and subsequent treatment. Gronchi et al. (6), in a
retrospective study involving 167 consecutive patients
who underwent surgery for retroperitoneal soft tissue
sarcoma over a 20 year span, assessed long-term

Figure 5 – Histology of the tumor showing well differentiated
liposarcoma with areas of atypical cells (arrow).
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Figure 6 – Follow up computed tomography image of case 1 at
two years without any local recurrence.

prognosis and patterns of failure in these patients. Only
a minority of patients developed distant metastases.
Histological subtype appeared to influence the pattern
of recurrence, which was mainly local for patients
with liposarcoma. Several authors have noted that
tumor negative surgical margins are associated with
a reduced risk of local recurrence and improved
disease specific survival, especially in patients with
low-grade retroperitoneal LPS (1,3,4). In both our case
only limited involvement of renal parenchyma was
observed at the time of surgery, which made renal
sparing surgery a feasible option without compromising
the oncological principle of tumor free margins. We
believe that the principle of achieving the tumor free
margins may be respected by renal sparing surgery in
select cases of liposarcoma. The decision to perform
nephrectomy should be made based on intraoperative

findings rather than solely on preoperative imaging
studies.

In conclusion, renal sparing approach in
perirenal liposarcoma is a feasible option in select
cases with good recurrence free survival.
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EDITORIAL COMMENT

This is a case report of renal sparing surgery
for liposarcoma. The conclusion that this surgery is
feasible in selected cases may be premature based
on two cases with two year follow-up.

Well differentiated sarcomas may recur years
later. Also, at time of surgery, one cannot ever assess
aggressiveness with frozen section. While this
approach may be successful, a longer experience
should be gathered with larger follow-up prior to make
these conclusions.

Dr. Yair Lotan
Professor of Urology

University of Texas Southwestern Med Ctr
Dallas, Texas, USA

E-mail: yair.lotan@utsouthwestern.edu

EDITORIAL COMMENT

The concept is interesting only because it
relates to a tumor rarely encountered. The goal with
surgery for retroperitoneal sarcomas is complete

resection at the time of surgery. Sparing of organs is
important as long as oncological principles are not
compromised.

Dr. R. Houston Thompson
Professor of Urology

Mayo Medical School, Mayo Clinic
Rochester, Minnesota, USA

E-mail: thompson.robert@mayo.edu

EDITORIAL COMMENT

This is an interesting report of two patients
who underwent nephron-sparing surgery to effect
excision of a perirenal liposarcoma. The unusual
application of nephron-sparing in this setting renders

this report novel and of interest to urological
practitioners. The short-term outcome in these patients
appears to have been satisfactory with no evidence
of tumor recurrence at two years postoperatively.
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Anuric Renal Failure after Same-Session Bilateral Atraumatic
Flexible Ureteroscopy

Gaurav Bandi, Fabio C. Vicentini, Jeffrey A. Triest
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ABSTRACT

We report the first known case of anuric renal failure after same-session bilateral atraumatic flexible ureteroscopy for renal
calculi. Although, there is no consensus about stenting patients who undergo same-session bilateral ureteroscopy due to
the lack of prospective randomized studies; strong consideration should be given to stenting the ureter at least one side
to avoid this complication.

Key words:  ureteroscopy; complications; renal failure; anuria
Int Braz J Urol.  2007; 33: 193-4

INTRODUCTION

The use of flexible ureteroscope for the
treatment of renal stones has success rates from 50-
92 % (1). Same-session bilateral ureteroscopy has
been shown to be safe and effective; however, it is
associated with a higher complication rate if compared
to staged bilateral ureteroscopy (2). We report the
first known case of anuric renal failure after same-
session bilateral flexible ureteroscopy for renal calculi.

CASE REPORT

A 53-year-old African-American female
with a known history of nephrolithiasis was found to
have symptomatic, bilateral, small renal calculi on
CT scan. Under general anesthesia, bilateral flexible

ureteroscopy was performed by passing the 6.9 F
ureteroscope over hydrophilic guide wire in an
atraumatic fashion without the need for ureteral
dilatation. On the right side, she was found to have a
5 mm lower pole and an 8 mm mid pole calculus
behind a stenotic infundibulum. Infundibulotomy was
carried out using a 200 nm holmium laser fiber
followed by stone fragmentation. Diagnostic left
ureteroscopy revealed calcified renal papillae. The
procedure was atraumatic on both sides and ureteral
integrity was confirmed while taking the ureteroscope
out. The procedure took 60 minutes on the right and
10 minutes on the left side.

Over the next 24 hours, the patient developed
anuric renal failure (elevation of serum creatinine from
0.9 to 3.5 mg/dL) and symptomatic pulmonary edema
due to fluid overload. Emergent bilateral ureteral
stents were placed. Over the next 48 hours, she had
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hematuria and post-obstructive diuresis with
normalization of her creatinine level and resolution of
pulmonary edema. She was eventually discharged
home 6 days after her surgery.

COMMENTS

Ureteral obstruction is a known complication
following ureteroscopy and may be secondary to
residual stones, clots, ureteral stricture, ureteral spasm
or mucosal edema (3). Postoperative pain and renal
colic has been reported in 4-9% of patients undergoing
ureteroscopic procedures (3). Obstruction is usually
self-limited and can be managed by conservative
measures.

Routine stenting after unilateral atraumatic
ureteroscopic lithotripsy of stones has not shown to
be beneficial in many randomized controlled trials (4).
However, these studies are limited due to their strict
inclusion criteria. Factors associated with increased
postoperative morbidity include renal pelvis location,
lithotripsy, bilateral procedure and increased operative
time (4).

Same-session bilateral ureteroscopy has been
proposed to reduce overall operative time, anesthetic
requirements and time to convalescence (2). It has
been shown to be associated with increased morbidity
compared to staged bilateral ureteroscopy (29% vs.
14%); however, there was no difference in cumulative
morbidity and stone free rates at 1 month between
the two approaches (2). Although, placement of
ureteral stent has been recommended by some authors
(2,4); there is no consensus about stenting patients
who undergo same-session bilateral ureteroscopy.

Our case is unique as the procedure was short,
completely uneventful and atraumatic on both sides.
The exact etiology of ureteral obstruction is unknown
but it is likely related to ureteral edema and spasm
from instrumentation.

CONCLUSION

Bilateral atraumatic ureteroscopy can be
associated with anuric renal failure in rare cases.

Strong consideration should be given to stenting the
ureter at least one side to avoid this complication.
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ABSTRACT

Objective: To evaluate treatment outcomes in Wilms’ tumor (WT).
Materials and Methods: We studied 53 children with median age of 2 years with WT, stages I-19, II-14, III-12, IV-6 and V-
2. Treatment consisted of surgical excision plus adjuvant (40 children) or neoadjuvant and adjuvant chemotherapy
(unresectable tumor, n = 8, or caval tumor extension, n = 5). Chemotherapy and radiotherapy followed protocols of Brazilian
Wilms’ Tumor Study Group excepting 16 cases with stage I disease that received a short duration postoperative treatment
with vincristine (VCR - 11 doses) and dactinomycin (AMD - 4 doses). Relapsed WT was treated with multiagent regimens
including cisplatin/carboplatin, cyclophosphamide, ifosfamide and etoposide. One patient with resistant relapsed WT
was treated by high-dose conditioning chemotherapy with stem cell rescue.
Results: Overall and disease-free survival rates at 5 years were respectively 88.2 ± 5.0% and 76.7 ± 6.6%. Short duration
therapy for stage I tumor showed a disease-free survival rate of 100% in a median time of 101 months (range 14 to 248
months). Overall and disease-free survival of 10 patients with recurrent WT at 5 years was 42.8%. The child treated with
high-dose chemotherapy plus stem cell transplant is alive without evidence of disease 84 months from relapse.
Conclusion: The postoperative chemotherapy in stage I disease can be reduced without compromising the cure rate. The
treatment of unfavorable stage III and IV disease or relapsed tumor remains a challenge.

Key words: Wilms’ tumor; surgery; chemotherapy; relapse
Int Braz J Urol.  2007; 33: 195-203

INTRODUCTION

The multidisciplinary management of Wilms´
tumor (WT) led to a striking improvement of patient
outcome in the last decades. Now, an increasing
consideration is given to determine the minimal therapy
needed to cure low-risk tumors (1,2). Recent WT trials
of the International Society of Pediatric Oncology
(SIOP) and United Kingdom Children’s Cancer Study

Group (UKCCSG) has shown that chemotherapy with
vincristine (VCR) or a combination of VCR and
dactinomycin (AMD) for stage I favorable histology
tumor can be reduced without compromising survival
rates, but there is no agreement on the matter (1-4).
At the same time, researchers are looking for novel
strategies such as treatment intensification for children
with high-risk tumors (5). The use of modern intensive
regimens including doxorubicin (ADR),



196

Treatment of Wilms’ Tumor

cyclophosphamide (CTX), ifosfamide (IFO),
carboplatin (CP) and etoposide (ETP) were reported
to improve survival rates for patients with favorable
relapsed WT from less than 30% to 50-55% (5-7).
However, children with unfavorable relapsed WT
have a high risk of treatment failure (1,7). Few reports
on high-dose chemotherapy with autologous stem-cell
rescue show variable disease-free survival rates (33
to 60%) and it is not clear whether this approach
offers any advantages over conventional second line
therapies (1,5,8-10).

The aim of this study is to analyze the
outcomes in children with WT treated in a single center
with special attention to stage I disease and to patients
with high-risk recurrent disease.

MATERIALS AND METHODS

We reviewed the records of 53 children (28
males and 25 females) with WT who were treated at
our institution between January 1980 and December
2004. Median patient age was 2 years (range < 1 to
14). Inclusion criteria were adequate clinical and
pathological data, and a follow-up of 1 year or more,
except for those who died of the disease. Two patients
were excluded from the study because 1 died just
after arrival, and another one that died in the 1st
postoperative day of a nephrectomy.

Tumor stage and histological subtype (Table-
1) were defined according to the National Wilms’
Tumor Study Group (NWTSG) (1,11).

Surgical treatment for unilateral disease
consisted of transperitoneal radical nephrectomy. One
patient with stage V tumor was submitted to bilateral

biopsies followed by chemotherapy and then to total
unilateral nephrectomy and partial contralateral
nephrectomy. Other child with stage V in whom a
very small nodule in the left kidney was not noticed at
presentation was treated initially by unilateral right
nephrectomy followed by chemotherapy and
afterward by partial left nephrectomy. Regional lymph
node sampling was obtained in all patients and an
associated adrenalectomy was performed in 16 cases,
enterectomy in 2 and caval thrombectomy in 5. Forty
patients were treated with adjuvant chemotherapy only.
Thirteen children with tumors initially deemed
unresectable or with intracaval extension received
neoadjuvant and adjuvant therapy as follows: stages
I - 3, II - 1, III - 4, IV - 3 and V - 1.

With exception of patients with stage I tumor,
the routine adjuvant chemotherapy and radiotherapy
followed the recommendations of the Brazilian Wilms’
Tumor Study Group (12). Most patients with stage I
tumor (16/19) received a shorter postoperative
treatment with 11 doses of VCR (1.5 mg/m2, weeks
2-11 and 16) and 4 doses of AMD (15-60µg/kg, weeks
1, 6, 11 and 16).

Relapsed WT was treated with multiagent
salvage regimens including CIS, CP, CTX, IFO and
ETP (6,7). In addition, abdomen radiotherapy was used
in 6 cases (10.5 to 30 Gy) and lung radiotherapy in 3
(12 to 15 Gy). One patient with WT (metastasis in
liver and lungs) resistant to salvage regimen (6 courses
using a combination of CIS, ETP and IFO) was
treated by a lobectomy for resection of 2 residual lung
metastasis (the nodule in the liver was unsuitable for
surgical resection), followed by radiotherapy (12 Gy
in both lungs and 12 Gy in the liver), and high-dose
conditioning chemotherapy (high-dose chemotherapy

Table 1 – Distribution of Wilms’ tumors according to stage and histology.

Tumor  Stage Number Without  Anaplasia Focal  Anaplasia Diffuse  Anaplasia

 I 19 18 1 0
II 14 13 1 0
III 12 09 0 3
IV 06 05 0 1
V 02 02 0 0
Total 53 47 2 4
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- ETP 170 mg/m2, melphalan 140 mg/m2 and CP 600
mg/m2) with stem cell rescue (2.7 x106 cells/kg) (9).
Autologous CD34 cells were harvested by aphaeresis
45 and 30 days before conditioning therapy after a 5
days course of GM-CSF (10µg/kg/day).

The median follow-up was 58 months (range
7 to 274). Survival rates were calculated by the
Kaplan-Meier method. Comparisons between groups
of patients were made using log rank univariate
analysis and Cox regression multivariate analysis. The
statistical analysis was performed using Stata 6.0
software. P values less than 0.05 were considered
significant.

RESULTS

Overall and disease-free survival rates were
displayed in Figures-1 and 2 as well as in Tables-2, 3
and 4. Multivariate analysis shows that influence of
tumor stage is more relevant (p = 0.03; HR = 1.56)

than children age (p = 0.05; HR = 0.39) on disease-
free survival rates.

One patient out of 3 with stage I tumor treated
with neodjuvant plus adjuvant chemotherapy died of
pneumonia 11 months after nephrectomy. The other
2 are alive disease free 240 and 274 months from
surgery. The 16 patients with stage I tumor treated
with short duration chemotherapy showed a disease-
free survival rate of 100% in a median time of 101
months (range 14 to 248 months). Only 1 of these 16
patients developed moderate toxicity represented by
neutropenia and infection (pneumonia) that was
treated successfully by dose reduction and antibiotics.

Ten children showed recurrent WT (Table-
5) in a mean time of 13.4 ± 10 months (range 2 to
36). Overall and disease-free survivals of patients with
recurrent WT at 3 and 5 years were respectively:
83.3% and 66.6%, and 42.8% and 42.8%. Severe
drug toxicity in patients with relapse, treated with
salvage chemotherapy, occurred in 1 patient that
developed cardiac insufficiency. The child treated

Figure 1 – Disease-free survival rates according to tumor stage.
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with high-dose chemotherapy  plus stem cell rescue
is alive without disease (hepatic metastasis exhibited

complete remission) 84 months from relapse, but acute
drug toxicity due to this attempt was severe: mucositis,
vomiting, diarrhea, seizures, acute pulmonary edema
and jaundice. The patient engrafted to an absolute
neutrophil count 500/µL and platelet count > 20/µL,
respectively 18 and 210 days after stem cell transplant.

Only 1/16 adrenal glands excised during
radical nephrectomy had WT metastasis (there was
no primary tumor contiguous involvement). No major
perioperative surgical complication occurred in any
children, but 3 cases showed small bowel obstruction

Figure 2 –  Influence of age in disease-free survival rates.

Table 2 – Overall and disease-free survival (DFS) rates.

Follow-up
Sample

Overall
DFS

 3 years

91.5 ± 4.1
85.7 ± 5.0

 5 years

88.2 ± 5.0
76.7 ± 6.6

10 years

88.2 ± 5.0
72.8 ± 7.3

Survival Rates (%)

Table 3 – Overall and disease-free survival rates (DFS) according to tumor stage and time of follow-up.

Tumor  Stage

I
II
III
IV
Log rank test

    3 years  5 years   3 years    5 years

094.7 ± 5.1 94.7 ± 05.1 100 100
100 87.5 ± 11.6 100 087.5 ± 11.6
080.8 ± 12.2 80.8 ± 12.2 066.6 ± 13.6 055.5 ± 15.2
062.5 ± 21.3 62.5 ± 21.3 050.0 ± 20.4 050.0 ± 20.4
                           p = 0.19                                                             p = 0.001

       Overall  Survival  Rate (%)                               DFS (%)
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3, 14 and 20 months after the surgery. Only 1 of these
3 children was treated previously with abdominal
radiotherapy. Tumor spill occurred in 5/52 patients: 2
local and 3 diffuse spill. Two children with diffuse
spillage exhibited local relapse.

COMMENTS

Overall and disease-free survival rates after
3 and 5 years of follow-up are within the range
reported by others (7,12-14).

Our results show that adjuvant short-duration
VCR-AMD chemotherapy is well tolerated and very
effective for children of all ages with stage I Wilms´
tumor. It is worth to stress that 9/16 children so treated
were older than 2 years, no one had diffuse anaplasia
and only 1 had focal anaplasia. The SIOP 93-01 trial
showed that postoperative chemotherapy with VCR-
AMD for stage I patients with intermediate-risk and
anaplastic WT (submitted to neoadjuvant therapy with

the same drugs for 4 weeks and that showed initial
good response) can be shortened to 4 weeks from
the standard 18 weeks, while maintaining equivalent
disease-free survival (4). The UKCCSG showed
similar results with adjuvant VCR monotherapy
(duration of 10 weeks) for stage I favorable histology
tumor in patients ≤ 2 years (2). The NWTSG-5 trial
included a therapy arm in which no adjuvant treatment
was given for small stage I WT in children younger
than 2 years, but this arm was closed prematurely
when the relapse-free survival decreased below 90%
(15). The few existing reports, including our data,
suggest that treatment reduction for stage I disease
is possible. Meanwhile, the NWTSG still recommend
managing patients with stage I disease with a standard
adjuvant chemotherapy regimen (VCR plus AMD)
for 18 weeks (1).

The outcome of our patients with stage II
disease mirrors what was described in the literature
while for stages III and IV tumor it seems worse
(3,13,14). The difference observed in stages III and
IV might be casual or a consequence of disparities in
sampling.

Our results show that second line
chemotherapy was quite ineffective for treatment of
relapsed WT. However, it is relevant to mention that
only 1/10 recurrent tumor in this setting fulfilled the
favorable prognostic factors such as initial stage I or
II, previous treatment with VCR and AMD only, no
previous radiotherapy, relapse longer than 6 months
after diagnosis and favorable histology (5-7). Although
successful retrieval of recurrent tumor is possible,
novel approaches are urgently needed. In fact, the
treatment for resistant relapsed WT remains a
challenge (16). For such patients, in spite of drug
toxicity, a salvage attempt with high-dose
chemotherapy  associated with autologous stem cell
transplant seems to be justified as seen in 1 patient of
this setting as well as in small series published
elsewhere (6,8-10).

The results of transperitoneal radical
nephrectomy with regard to tumor spill (10%), local
recurrence (6%) and small bowel obstruction (6%)
are within the range published elsewhere (17-19). The
role of systematic adrenalectomy in treatment of WT
deserves further evaluation because tumor

Table 4 – Disease-free survival rates according to child
age and time of follow-up.

 Follow-up
Age

< 2 years old
≥ 2 years old

Survival  Rates (%)
3 years 5 years 10 years

100 91.6 ± 7.9 91.6 ± 7.9
078.1 ± 7.3 73.7 ± 8.1 63.8 ± 9.6

Log rank test p = 0.04; HR = 0.16

Table 5 – Place of recurrence versus tumor stage.

Sites  of  Recurrence

Local / abdomen
Local/ lungs
Contralateral kidney / liver
Lungs
Liver / lungs
Total

II

0
1
1
0
1
3/14 (21%)

III

4
1
0
1
1
7/12 (58%)

No recurrence occurred in children with stage I tumor.

Tumor  Stage



200

Treatment of Wilms’ Tumor

involvement of the gland is not usual as seen in our
data.

CONCLUSIONS

The postoperative chemotherapy in stage I
disease can be reduced without compromising the
cure rate. The treatment of unfavorable stage III and
IV disease or relapsed tumor remains a challenge.
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EDITORIAL COMMENT

The management of Wilms’ Tumor (WT) over
the last two decades has seen vast improvements in
overall survival due to better neoadjuvant and adjuvant
therapeutic protocols developed by national and
international collaborations (1). With the survival
improvements, came the need to reduce treatment
intensity so that the health burden on patients, parents
and the health care system was reduced without
compromising outcome. The Brazilian collaborative
group (Grupo Cooperativo Brasileiro para o
Tratamento do Tumor de Wilms [GCBTTW]) (2)
contributed to this international consensus by showing
that a single day administration of actinomycin-D
rather than a 5-day course (provided other treatment
regimens were constant) was equally effective.

Tucci et al., in this article, provide a
retrospective summary of 53 children treated at a
single centre over a 14-year period. Although the
retrospective nature of the study is recognized, the
authors should be congratulated on providing further
evidence that stage-I WT need not aggressive
chemotherapeutic regimens. Almost all of these

patients did not have unfavorable histology and thus
the reduction in chemotherapy seems to be the correct
regimen for them. Such results are supported by the
European and British groups, both of whom have
shown reduction of chemotherapy does not necessarily
lead to poorer outcome. The UK group showed that
overall survival was in the high nineties when
vincristine was given only over ten weeks. However,
this applied to only those 4 years of age or younger
(3). The SIOP have reduced the pre-operative
chemotherapy to 4 weeks and shown it is as good as
8 weeks with no change of stage distribution and tumor
shrinkage. Tucci et al., in the present paper, mention
the recent NWTSG-5 study showing that of 75 patients
younger than 2 years with a stage-I, favorable
histology WT less than 550g in weight treated without
adjuvant chemotherapy 8 patients developed
recurrence to the lung or operative bed and 3
developed metachronous contralateral WT. This
resulted in a 2-year disease-free survival estimate of
86.5%. Based on predefined stopping rules, this arm
of the study was closed early. However, subsequent
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review of these patients revealed several factors that
were not considered in these predefined stopping rules,
the most important being that the overall survival rate
of these patients was much higher than estimated.
This suggested that, even if these children relapse,
the ability to successfully control the relapse was far
greater than predicted. Based on this, the newly
formed US Children’s Oncology Group will again
evaluate this question in this group (4).

The outcome for relapsed WT is worrying
with intensive treatment having variable effect.
Certainly, this cohort seems to have worse outcome
compared to that reported elsewhere, but with the
patients recruited over a period of 14 years, many of
whom were treated before more recent studies, there
is likely to be heterogeneity in management and
possibly even histological evaluation. The authors may
have given consideration to a review of all histology
by expert histopathologists and application of recent
staging criteria so that such effects could be evaluated.
The future for these patients may be in high-dose
chemotherapy with autologous stem cell transplant,
but as exemplified by the one patient they treated the
toxicity of treatment can be distressing for all
concerned. Recent molecular studies have started to
characterize genetic changes that may stratify relapses
into high and low risk (5). Such advances could

identify subgroups that may have higher risk of failure
after attempted salvage with intensive
chemotherapeutic regimens. In such patients, the risk:
benefit ratio may be more appealing when considering
autologous stem-cell transplant and chemotherapy.
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EDITORIAL COMMENT

I read with great interest the article titled
“Results of Novel Strategies for the Treatment of
Wilms’ Tumor” and I would like to congratulate Silvio

Tucci Jr et al. The article represents a critical, in-depth
contribution to the issue of contemporary Wilms’ tumor
treatment.

Wilms’ tumor, represents approximately 6%
of all childhood cancers and is the most common
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primary malignant renal tumor of childhood. Current
management emphasizes in reducing the morbidity of
treatment for low-risk patients and reserving more
intensive treatment for selected high-risk patients for
whom survival remains poor.

There is a well known debate going on
according to the treatment protocol one must use. The
International Society of Pediatric Oncology (SIOP)
Protocols have always recommended preoperative
chemotherapy because it is able to reduce tumor size,
induce a pseudocapsule and decrease the incidence
of tumor rupture (1). Indeed, the authors describe an
above average tumor rupture in their study. The
National Wilms’ Tumor Study Group (NWTSG), on
the other hand, recommends preoperative
chemotherapy in some cases only; bilateral tumors,
inoperable tumors at surgical exploration and inferior
vena cava extension above the hepatic veins. This
allows precise staging of patients with modulation of
treatment for each individual, thereby decreasing the
intensity of treatment toxicity. The authors have
chosen the NWTSG protocol, while in Europe the
SIOP protocol is more popular and therefore mostly
used.

I would also like to congratulate the author’s
surgical approach. I believe that transperitoneal radical

nephrectomy with regional lymph node sampling is the
optimal surgical approach for Wilms’ tumor patients,
since it allows complete inspection of abdominal cavity,
lymph node sampling and tumor resection with lower
percentage rates of neoplastic cell spillage (2).

Reduced postoperative chemotherapy seems
to be a good solution in stage I patients since their
cure rate is not compromised. High dose
chemotherapy with autologous stem-cell rescue in
children with relapsed Wilms’ tumor exhibits variable
disease free survival rates and needs to be further
studied since it is not clear if it offers any advantages
over conventional second line therapies. Treatment
intensification for children with high-risk tumors,
although accompanied with sever complications, seems
to be at the time the only solution for such patients.
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ABSTRACT

Objective: We evaluated clinical characteristics of primary vesicoureteral reflux (VUR) in infants in a 30-year period in Brazil
with special reference to the relation of renal parenchymal damage to urinary tract infection and gender.
Materials and Methods: From 1975 through 2005, 417 girls (81.6%) and 94 boys (18.4%) with all grades of reflux were
retrospectively reviewed. Patients were categorized by the worst grade of reflux, maintained on antibiotic prophylaxis and
underwent yearly voiding cystourethrography until the reflux was resolved. VUR was considered resolved when a follow-
up cystogram demonstrated no reflux. Surgical correction was recommended for those who fail medical therapy, severe renal
scarring or persistent VUR.
Results: Grades I to V VUR resolved in 87.5%, 77.6%, 52.8%, 12.2% and 4.3%, respectively. Renal scars were present at
presentation in 98 patients (19.2%). Neither gender nor bilaterality versus unilaterality was a helpful predictor of resolution.
The significant difference was found among the curves using the log rank (p < 0.001) or Wilcoxon (p < 0.001) test.
Conclusion: Despite the current use of screening prenatal ultrasound, many infants are still diagnosed as having vesicoureteral
reflux only after the occurrence of urinary tract infection in our country. Scarring may be associated to any reflux grade and
it may be initially diagnosed at any age but half of the scars are noted with higher grades of reflux (IV and V). The incidence
of reflux related morbidity in children has significantly diminished over the last three decades.

Key words: ureter; vesico-ureteral reflux; reconstructive surgical procedures
Int Braz J Urol.  2007; 33: 204-15

INTRODUCTION

Vesicoureteral reflux (VUR) is a common
pediatric problem. The possibility of renal damage due
to VUR and consequently renal function impairment
and hypertension gives the necessary impetus for the
diagnosis or exclusion of this problem (1). In general,
it was thought that medical and surgical management
represented equally efficacious treatment options (1,2).
Both treatment forms have advantages and disadvan-

tages that must be taken into account and shared with
the parents when choosing the best approach. If, on
one hand, clinical treatment requires chronic antibi-
otic prophylaxis, periodic surveillance of urine cultures
and periodic voiding cystourethrograms (VCUGs),
which despite the low morbidity may cause discom-
fort, on the other hand, surgery is related to the risks
of a surgical-anesthetic procedure.

Several studies carried out in Europe and in
the United States have established the rates of spon-
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taneous resolution for patients with VUR undergoing
medical management. Due to the lack of similar data
in our country, specialists have used these data for
management of the patients.

The primary endpoint of this study was de-
fining the rates of spontaneous resolution for patients
with VUR in our country. These data may be helpful
to determine the need for surgical intervention and
the proper follow-up schedule in patients on antibiotic
prophylaxis.

On the other hand, the group selected in this
report, which was conservatively managed over a
30-year period, is of particular interest in understand-
ing the changes in the approach of VUR in this pe-
riod of time. Besides finding out the overall resolu-
tion rate, we saw if we could find differences be-
tween the groups according to the period diagnosis
was carried out.

MATERIALS AND METHODS

Of the 813 consecutive patients with VUR
treated at our institution from January 1975 to De-
cember 2005, 302 were excluded because in 121 a
VCUG was not repeated, in 105 follow-up were in-
sufficient (< 12 months) and 76 children had sec-
ondary VUR. 511 children were retrospectively
evaluated and met the inclusion criteria: a) age < 10
years at the time of diagnosis; b) radiological tests
confirming VUR and VUR grade; c) minimum fol-
low-up time of 12 months; d) no voiding dysfunction,
neuropathic bladder, duplicated systems, ectopic ure-
ters, ureterocele, and other associated pathologies.
VUR was detected by VCUG and the grade classi-
fied according to the International Reflux Study Com-
mittee (3).

The renal parenchyma was evaluated using
renal cortical scintigraphy (99mTc-DMSA), intravenous
urography or both (4-6). Patients were kept under con-
tinuous prophylaxis and had urine culture collected on
a monthly basis, upper urinary tract assessment with
renal ultrasonography (RUS) every six months and
intravenous urography or scintigraphy and VCUG
once a year. Reflux was considered resolved when
absent on a single cystogram.

Patients with any of the following parameters
underwent surgery: failure of medical management
(breakthrough urinary tract infections and patient non-
compliance), increase or development of new renal
scars and reflux that fails to resolve (mainly grade IV
or V).

After obtaining demographic data, patients
were divided into three groups according to the pe-
riod diagnosis was carried out: Group A (n = 80) from
1975 to 1985; Group B (n = 205) from 1986 to 1995;
Group C (n = 226) from 1996 to 2005.

The results were statistically analyzed using
the Minitab® statistical computing software, with p <
0.05 considered to indicate statistical significance.
Kaplan-Meier curves were constructed to estimate
the reflux resolution rate per grade and the rates were
compared using the log rank and Wilcox on tests. Data
shown in the tables were analyzed by the chi-square
test. The study protocol was reviewed and approved
by the local ethics committee.

RESULTS

The initial clinical manifestation leading to the
diagnosis of VUR in 85% of the cases was urinary
tract infection, confirmed by urinary culture, followed
by fever of indeterminate cause (5.4%), lumbar pain
(3.5%), antenatal hydronephrosis (2.9%), hematuria
(2.5%) and others. Mean age at presentation was 3.1
years and median follow-up was 2.7 years (1.2 - 12.4
years). VUR was unilateral in 250 (48.9%) and bilat-
eral in 261 (51.1%) cases. Grade II VUR was de-
tected more frequently (192 cases – 37.6%), followed
by grade III (174 cases - 34%), grade IV (74 cases –
14.5%), grade I (48 cases – 9.4%) and grade V (23
cases – 4.5%).

We observed an incidence 4 times greater in
females than in males (81.6% against 18.4%). When
patients were stratified according to age at diagnosis,
it was observed that the number of boys with VUR de-
creases with age, ranging from 29.4% in the first year of
life to 10.2% in children over 5 years of age. One hun-
dred and twenty female patients (70.6%) had a diagno-
sis of VUR before 1 year of age, whereas 89.8% (70/
78) girls had a diagnosis of VUR over 5 years of age.
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The large majority of diagnosis, 344 (67.3%),
was made before the 3rd year of life, of which 170
(33.2%) before the first year (Figure-1). The stratifi-
cation of patients according to VUR grade shows a
similar distribution among the three groups (Table-1).
There was no significant difference among the study
groups (A, B and C) for the severity of VUR. Table-
2 shows the tests carried out in the initial evaluation
of the patients in the study groups. For the statistical
analysis, groups A and B were analyzed together due
to the small sample of patients who carried out RUS
and DMSA scan in group A. In the first period, intra-
venous urography was carried out in 93.7% of the
cases and RUS and DMSA scan in 1.2% and 13.7%
respectively. In the last decade there is an important
change, and intravenous urography is used in only
21.2% of the children and RUS and scintigraphy is
used in 88% and 23.4% respectively. There is a sig-
nificant difference between groups (A+B) and C for
the use of RUS, scintigraphy and intravenous urogra-
phy (p < 0.001).

Patients were also evaluated for the pres-
ence of renal scars at the time of diagnosis. In group
A, 31.2% (25/80) had renal scars, in group B, 20.5%
(42/205); and in group C, 13.7% (31/226) (Figure-
2). There was a significant difference between groups
for the presence of renal scars in the initial evalua-
tion (p = 0.02), with a clear decrease of renal scars
in the last period, from 1996 to 2005. Table-3 strati-
fies patients with renal scars according to age at the
presentation. There is a clear correlation between
age and renal scars, which are significantly more
frequent in the group of patients over 5 years of age
(p < 0.001).

Of the 125 patients requiring surgery, 30%
(24/80) were from Group A, 30.2% (62/205) from
Group B and 17.2% (39/226) from Group C. When
the number of surgical procedures is compared, a sig-
nificant difference is observed between Groups A and
B compared to Group C (p = 0.003), with a clear de-
crease of surgical indications over time. In the overall
characteristics of patients (Table-4), severe cases of

Figure 1  –  Distribution of 511 children with vesicoureteral reflux undergoing treatment, divided according to gender and age.
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reflux (IV and V) are observed in 19% of the chil-
dren and the incidence of renal injury is proportional
do VUR grade, i.e., the more intensive the VUR, the

greater is the probability of developing scars. How-
ever, even low grade VUR (I and II) was associated
with renal scarring in this cohort.

Table 1  – The distribution of reflux grades according to the study groups.

Grade I 09 (11.8%) 017 (8.3%) 022 (9.5%)
Grade II 28 (36.8%) 080 (39.2%) 084 (36.4%)
Grade III 26 (34.2%) 072 (35.3%) 076 (32.9%)
Grade IV 14 (18.4%) 027 (13.2%) 033 (14.3%)
Grade V 03 (3.9%) 009 (4.4%) 011 (4.8%)
Total 80 (100%) 205 (100%) 226 (100%)

1975-1985
N (%)

1986-1995
N (%)

1996-2005
N (%)

p > 0.05

Table 2 – Tests carried out in the initial evaluation of the patients in the study groups.

Renal ultrasound 01 (1.2%) 061 (29.7%) 199 (88%)
Renal scintigraphy (DMSA) 11 (13.7%) 030 (14.6%) 053 (23.4%)
Intravenous urography 75 (93.7%) 163 (79.5%) 048 (21.2%)
Total 87 (n = 80) 254 (n = 205) 300 (n = 226)

p < 0.001

1975-1985
N (%)

1986-1995
N (%)

1996-2005
N (%)

Figure 2 – Presence of renal scars at the time of diagnosis (n = 511), at the diferents groups; p = 0.02.
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When the rates of spontaneous resolution of
reflux were analyzed for different grades of VUR
throughout the medical management, 87.5% (42/48)
of the patients with VUR grade I; 77.6% (149/192)
of patients with VUR grade II and 52.8% (92/174) of

patients with VUR grade III had spontaneous resolu-
tion (Figure-3). Of the 74 patients with VUR grade
IV, spontaneous resolution was observed in 9 (12.2%)
patients. Only 1 patient with VUR grade V had spon-
taneous resolution during follow-up.

There is no significant difference of sponta-
neous resolution with clinical treatment when boys and
girls are compared. The resolution of VUR was not
affected by age at entry. As to the laterality of VUR,
there was no significant difference of cure for unilat-
eral or bilateral VUR for grades I, II and III (p =
0.731; p = 0.344; p = 0.204, respectively). However,
for patients with VUR grade IV, there was spontane-
ous resolution in 8 patients with unilateral (19%) dis-
ease and in only 1 case of bilateral VUR (3.1%) (p =
0.068).

Age (years) Patients (N)        Renal Scars – N (%)

< 1 170 20 (11.8%)
1-3 years 174 20 (11.5%)
3-5 years 089 16 (18%)
> 5 years 078 42 (53.8%)

Table 3 – Patients with renal scars according to age at
the presentation.

p < 0.001

Table 4 – Characteristics of patients studied (n = 511).

N
Mean age

Girl : Boy
Renal scars*
UTI
UTI with fever
Surgery

Grade  I

48
2.3 years

(30d - 10a)
42 : 6

3 (6.2%)
18 (37.5%)
3 (6.2%)
3 (6.2%)

Grade  II

192
1.7 years

(44d - 9.3a)
163 : 29

17 (8.8%)
44 (23%)

33 (17.2%)
20 (10.4%)

Grade  III

174
1.5 years

(27 d - 8,5a)
138 : 36

22 (12.6%)
50 (28.7%)
37 (21.2%)
35 (20.1%)

Grade  IV

74
2.7 years
(0 d - 10a)

58 : 16
36 (48.6%)
24 (32.4%)
20 (27%)

45 (60.8%)

Grade  V

23
1.3 years
(0 d - 8a)
12 : 11

20 (87%)
**
**

22 (95.6%)

* Renal scars detected through DMSA or intravenous urography at the moment of the diagnosis; ** Anti-reflux surgery was performed
in almost all patients with grade V.

Table 5 – The probability of reflux resolution with continuous antibiotics prophylaxis has been documented at 2 and 5
years after diagnosis.

Time of Follow-up

2 years

5 years

Grade  I

40%
(24.9-53.4%)

83%
(71.6-94.4%)

Grade  II

24.3%
(18-30.7%)

60.1%
(52.6-67.7%)

Grade  III

16.2%
(10.5-22%)

40.5%
(33.2-48.8%)

Grade  IV

7.3%
(0.4-14.2%)

12.7%
(2.9-22.6%)

Grade  V

*

*

* VUR did resolve in just oneof the children with grade V, and therefore the probability of reflux resolution was not produced.
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The analysis of Kaplan-Meier curves (Fig-
ure-3) showed a significant difference (p < 0.0001).
Table-5 shows the probability of spontaneous cure of
VUR at 2 and 5 years of follow-up based on a trans-
versal section of the Kaplan-Meier curves.

COMMENTS

Despite the large number of children with
reflux, management among urologists is still contro-
versial. One of the most debated aspects is the choice
between observation or surgical treatment. Although
there is no consensus for the treatment of VUR in
childhood, several principles based on literature data
and corroborated by this study may be used as pa-
rameters when choosing optimal therapy for each
case.

Chronic reflux nephropathy is a well known
and feared disease and is the cause of chronic renal

failure in up to 25% of children undergoing dialysis
and in 10 to 15% of adults waiting for renal transplan-
tation (7).

Several factors are taken into consideration
when choosing therapy for VUR, such as: age, VUR
grade, presence of renal injury, history of urinary in-
fections and tolerance to antibiotics. The prevention
of irreversible renal injury is the final goal of any of
the therapeutic modalities, and so far there is no evi-
dence of the superiority of clinical treatment over sur-
gical therapy (8).

Wheeler et al. (8) recently perform a meta-
analysis of seven trials with 833 evaluated patients
comparing antibiotic prophylaxis with combined sur-
gery and antibiotics to obtain summary measures of
treatment effects. This systematic review of random-
ized controlled trials of interventions for children with
vesicoureteral reflux has identified a number of im-
portant and unanswered questions. Most importantly,
it is not clear whether any intervention for children

Figure 3 –  Kaplan-Meier survival curves with 95% of confidence interval showing the probability of vesicoureteral reflux resolution,
in months, according to grade.
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The incidence of renal scarring at the time of
VUR diagnosis was 31.2% in the first period (Group
A) against 13.7% in the last group (Group C). A prob-
able explanation for the high incidence of renal scars in
the first period (group A) is a combination of many fac-
tors. First of all in the 1970s and early 1980s It was not
a common practice for infants following their first di-
agnosed UTI to be referred to routine diagnostic imag-
ing and we know that The likelihood of developing re-
nal scars depends on factors such as the number of
symptomatic UTI and the delay in their treatment. Ac-
tually the importance of prompt treatment of urinary
infection or symptomatic recurrence of UTI was em-
phasized to local physicians. A second explanation is
that patients admitted until the end of the 80’s had a
greater risk of UTI than children with a diagnosis of
VUR after 1990. Possibly, this fact reflects an improve-
ment in our understanding of the risk factors for UTI in
this population, especially the recognition and treatment
of voiding dysfunction and constipation.

In 24.5% (125/511) of the cases, surgical pro-
cedures were carried out to repair VUR. Skoog et al.
(13) and Greenfield et al. (12), using similar indication
criteria, reported 14% to 20% of surgical treatment.
The surgical indications decreased from 30%, in the
first period, to 17.2% in the last, following the cur-
rently used criteria. This decrease is probably related
to a better understanding of the disease and more
adequate follow-up of these children. Despite the ex-
cellent success rates following antireflux surgery one
has to bear in mind that surgery only corrects the ana-
tomical abnormality. The long-term outcome with re-
gard to renal function, urinary tract infections and ar-
terial hypertension does not differ significantly from
the medication group.

In our study, the Kaplan-Meier curves of
VUR resolution show a clear relationship between
the possibility of cure and the follow-up time, showing
that VUR grades I and II were cured significantly
faster than grades III and IV. Other authors (8,14)
have mentioned similar results. The information re-
garding the probability of resolution is essential when
passing information onto the parents and choosing the
best therapy to be adopted. Our spontaneous cure
results are in agreement with those of other studies
(15,16). Schawab et al. (8) have reported 83% and

with primary vesicoureteral reflux does more good
than harm. Assuming intervention is beneficial, it is
not clear whether antibiotics alone or reimplantation
surgery alone are most effective in reducing the risk
of urinary tract infection and renal parenchymal ab-
normality. Furthermore, the trials, which have been
undertaken comparing surgery and antibiotics with
antibiotics alone, have not shown any additional ben-
efit of surgery except for a reduction in risk of febrile
urinary tract infections.

Because of the good results obtained with
clinical therapy using low dose antibiotics, in addition
to the fact that there are few prospective, random-
ized, studies comparing clinical treatment to surgery
(9-11), the large majority of children with VUR is clini-
cally treated. Thus, high rates of spontaneous resolu-
tion are obtained, which depend especially on VUR
grade and age at the time of diagnosis.

The most frequent clinical abnormality lead-
ing to the diagnosis of VUR is UTI. In our series,
85% of the children had UTI as an early manifesta-
tion. Recent studies have shown that other causes,
such as antenatal hydronephrosis and voiding dysfunc-
tion have played a larger role in the diagnosis of VUR
(12). In the evaluation of International Reflux Study
in Children (IRSC) (10), UTI was observed in 89% to
92% of children with VUR, and in approximately 30%
of the cases there was some degree of renal injury at
the time of diagnosis.

Of the 511 patients in this study, 98 (19.2%)
had renal scars at the time of diagnosis, and scarring
was significantly more frequent in patients with VUR
grades IV and V (48.6% and 87% respectively).
Greenfield et al. (12), in a study with 1040 children,
diagnosed renal scarring in 13% of the cases, of which
22% did not have a prior history of UTI. The stratifi-
cation of patients in three different periods of time
according to the time of diagnosis (Groups A, B and
C) allowed us to carry out a critical analysis of the
long-term outcome of VUR therapy. As occurs in
IRSC (10), most children in the first period of our study
(98.7%) underwent intravenous urography for the
assessment of the upper urinary tract, and this method
was replaced by RUS and DMSA scan in the subse-
quent periods. There was a clear change in the renal
assessment of patients with VUR.
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76% of spontaneous regression for grades I and II re-
spectively. Tamminen-Mobius et al. (17) obtained reso-
lution in 63% of VUR grade II and 50% in grade III. In
our casuistic we obtained 87.5% of spontaneous cure
for grade I, 77.6% for grade II and 52.8% for grade
III, when the follow-up period is taken into consider-
ation. The spontaneous resolution of VUR grade IV
with clinical therapy is known to be low. In our study,
the expected probability of cure at 5 years is only 12.2%.
Results have shown a spontaneous cure ranging from
9 to 16% in patients with VUR grade IV (13,16).

The well-known association between
vesicoureteral reflux and urinary tract infection is the
basis for pathophysiological and therapeutic implica-
tions, which have dominated the literature on the sub-
ject for the last 3 decades. The pathogenesis of renal
damage in children with VUR is controversial, as the
exact role of UTI and pressure effects of sterile re-
flux on the developing kidneys is still unknown.

Primary VUR diagnosed after prenatal hy-
dronephrosis is usually severe and is often associated
to a congenital renal scars, which is primary and not
the result of UTI. In our study diagnosis of VUR re-
sulting from antenatal hydronephrosis were observed
only in 15 (3%) children. This type of VUR affects
male more than female infants and the male predomi-
nance is thought to be secondary to a transient
infravesical obstruction during pregnancy. This spe-
cific group of children achieves up to 43% of sponta-
neous cure for grades IV and V (18-20). Although in
the first type of reflux renal scarring is often present
at diagnosis, then probably congenital, it may always
progress after UTI; hence the importance of early
diagnosis and careful follow-up in each infant with
primary VUR.

Our results showed that the incidence of re-
flux-related morbidity in children has significantly di-
minished over the last three decades. In our country,
the rates of reflux-related nephropathy are much less
than reported historically and are consistent with the
most recently reported international data.

In our experience, and based on current
knowledge and guidelines, which derive from a thor-
ough review of the literature the recommendation of
a treatment strategy for VUR is not, however, straight-
forward. In deciding whether to recommend surgical

correction of VUR, factors that should be considered
to include the previous and potential future morbidity
of VUR in that individual, the risk of uncorrected VUR,
the likelihood of spontaneous resolution or significant
reduction in VUR, the efficacy and complications of
medical therapy, the morbidity and discomfort associ-
ated to serial screening for VUR, the benefits and
risks of surgical therapy, and economic factors.

The probability of spontaneous resolution of
VUR forms the basis of the decision to treat using
antibiotic prophylaxis. Undoubtedly, the most relevant
finding in our clinical study is the rates of spontaneous
resolution in a large Brazilian cohort.

Because the chance of spontaneous resolu-
tion is as high as 87.5%, 77.6% and 52.8% in VUR
grades I, II and III, respectively, only exceptional cases
should undergo primary surgical correction.

The different procedures should be analyzed
for their costs in order to optimize the therapeutic strat-
egy in different health systems. An individualized strat-
egy seems to be the ultimate goal and should take into
consideration the large number of issues.

CONCLUSION

In conclusion, urinary tract infection is still the
major cause of VUR diagnosis. However, early diag-
nosis and adequate treatment allowed a significantly
decrease of morbidity caused by renal injury. The
currently employed clinical treatment might be safely
used in most of the cases. Spontaneous resolution is
directly related to VUR severity and is less likely to
occur in grades IV and V for which surgery is a more
adequate alternative.
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EDITORIAL COMMENT

Vesicoureteral reflux (VUR) was originally
described in medieval times; the first ureteral
reimplantation to correct VUR was performed in the
late 19th century. Despite the intervening centuries
and their numerous accompanying medical advances,
reflux remains in the 21st century a vexing manage-
ment problem for the urologist. The traditional thera-
peutic options of antibiotic chemoprophylaxis and open
ureteroneocystostomy are increasingly being chal-
lenged in the United States and Europe by newer tech-
nologies such as endoscopic injection of bulking agents
and laparoscopic or robotic ureteroneocystostomy. It
remains unclear which of these techniques, if any, will
ultimately become the worldwide standard of care.
Diverse issues such as cost, cosmesis, and efficacy
have yet to be fully determined on all of these treat-
ment modalities, and will ultimately need to be bal-
anced against one another. Against this backdrop of
uncertainty, it is critical that the urologist treating VUR

understand the natural history of the disease. The
authors are to be credited for their efforts with this
study, a large, retrospective, population-based cohort
of over 500 Brazilian children. As the study spans a
30-year period, the authors are in a unique position to
comment on the evolution of VUR evaluation and
management. It is noteworthy that both surgical in-
tervention and renal scarring were significantly re-
duced in the most recent cohort, particularly in light of
the fact that the proportion of high-grade VUR re-
mained relatively constant. I agree with the authors
that this is likely due to earlier diagnosis. Although the
urologic community may argue about what exactly
the optimal treatment modality for VUR is in the 21st
century, these data would seem to imply that we are
nonetheless able to agree that some treatment is re-
quired to prevent long-term renal dysfunction. This
study would appear to support the notion that we are
succeeding in that regard.

Dr. Jonathan C. Routh
Department of Urology

Mayo Clinic
Rochester, Minnesota, USA

E-mail: routh.jonathan@mayo.edu

EDITORIAL COMMENT

I congratulate the authors on a detailed study
of children born with vesicoureteral reflux (VUR).
Despite the retrospective nature, the thorough review
of data produced useful information that is extremely
relevant today when endoscopic therapy is being
popularized. The authors point out that the goal of
treating this disorder is prevention of infections and
scarring. As I teach our residents, there is a
difference in treating “children with reflux” and
treating “reflux.”

This manuscript reiterates known rates of
spontaneous resolution. These high rates of resolution

need to be considered in light of presentation in this
series, only 3% were found on workup for antenatal
hydronephrosis. In the United States, many more
patients are diagnosed with VUR following fetal
sonography. As pointed out in the discussion, children
diagnosed early by fetal sonography have an even
higher rate of spontaneous resolution, including high-
grade VUR. Given ample opportunity, most children
with low-grade reflux will resolve the problem without
surgical therapy, and children diagnosed by fetal
sonography have an excellent chance for resolution
of all grades.
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As exemplified in this article and others, most
scarring is congenital and few children develop cortical
loss while under medical therapy. Knowing this, any
surgical therapy will likely only achieve a lower
incidence of infection and add little benefit over
antibiotics to prevention of scarring. This has been
demonstrated in several studies (1). Since long-term,
low dose antibiotics are known to be safe (2), one has
to question the determination to treat younger and
younger patients surgically (3), removing any hope of
a natural cure. The advent of endoscopic treatment
appears to have clouded our goals in treating this
disorder. There is no better repair than spontaneous
resolution. In the 1990’s we were discussing
observation off antibiotics. Somehow, in the 21st
century we have regressed to discussing surgical
treatment of non-refluxing ureters and orifices that

dilate during cystoscopy. Dr. Filho’s manuscript
reminds us that spontaneous resolution is likely with
patience.
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EDITORIAL COMMENT

The authors detail their 30 year experience in
511 children with reflux; the majority of patients
presenting with urinary infection. These children, with
no confounding anatomic or neurological abnormalities
presented at a mean age of 3.1 years and were
followed for a median of 2.7 years. The distribution
of grades and spontaneous resolution rates were
congruent with those reported in previous studies.
Surgical correction was reserved for approximately
25% of the original cohort.

This study reminds us that the majority of
cases of mild to moderate reflux will resolve with time.
It also underscores the evolution in our management

paradigms for this condition (1). In the early decade
of this study, reflux was widely considered by
urologists as an anatomic abnormality requiring
surgical correction in all patients. Later, owing in large
part to the seminal work of Smellie et al. we learned
that the majority of children did well on prophylactic
antibiotics until reflux resolved. Surgery was reserved
for the few failing this approach (2). More recently,
urologists have come to realize that at some point in a
child’s development, reflux, even if persistent, becomes
a radiographic finding only and is no longer a threat to
health. At that juncture, antibiotics can be safely
withdrawn regardless of the status of the reflux (3-
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6). Surgery is then reserved for those who
experience pyelonephritis off of medical treatment.
Concomitant with this approach, a competing
philosophy has arisen: immediate injection therapy
shortly after initial diagnosis of reflux (7). This latter
approach has been gaining popularity owing in no
small way to the development of the first FDA
approved injectable agent in 2001. Preliminary data
suggest that injection rates for vesicoureteral reflux
have risen sharply in the United States in the last
few years (8). In addition, there are increasing
concerns over the safety and lack of evidence
regarding the efficacy of long-term low dose
antibiotic use in children (9-11). Despite 55 years
since Hutch first described the relationship between
pyelonephritis and reflux in paraplegics (12) we still
require well designed prospective randomized
controlled trials comparing long-term renal outcomes
in patients undergoing conventional medical and
surgical management versus observation without
antibiotic suppression. Until such time that this
information is available, we need to be cautious
regarding the enthusiastic adoption of new surgical
interventions just because they offer relatively simple
and quick closure.
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ABSTRACT

Objective: Enuresis, which is frequently diagnosed amongst schoolchildren, is an important psychosocial problem for
both parents and children. In the present study we aimed to determine the prevalence and associated factors of enuresis
in Turkish children and to identify common methods for its management.
Materials and Methods: A cross sectional epidemiological study was performed among primary school children living in
Ankara, Turkey. A self-administered questionnaire was prepared for this study and distributed to the parents of 1,500
schoolchildren whom aged 6-12 years.
Results: Of the 1,500 questionnaires distributed, 1,339 (89%) were completed. The overall prevalence of nocturnal and
diurnal enuresis were 17.5% (n = 234) and 1.9% (n = 25), respectively. Although male gender, low age, history of enuresis
among parents, low educational level of the parents, deep sleep, increased number of siblings, increased number of people
sleeping in the child’s room, history of enuresis among siblings, poor school performance and history of recurrent urinary
tract infections (UTI) were significantly associated with enuresis, but not with severe enuresis. The percentage of children
with enuresis seen by physician for treatment was 17.2%. The most preferred treatment option for enuresis was medications
(59.5%), whereas alarm treatment was the least preferred (2.4%).
Conclusions: Our results with enuresis prevalence and associated factors were comparable to other epidemiologic studies
from various countries. Furthermore we demonstrated that families in Turkey do not pay sufficient attention to enuresis
and most of enuretic children do not receive professional treatment.

Key words: Enuresis; family characteristics; prevalence
Int Braz J Urol.  2007; 33: 216-22

INTRODUCTION

Nocturnal enuresis (NE) can be defined as
the involuntary passage of urine during sleep beyond
the age of anticipated nighttime bladder control, which
is generally accepted as 5 years of age. Nocturnal
enuresis is a very common clinical problem in children,
especially in boys. Despite the fact that this condition
is usually labeled benign, it often leads to considerable

emotional distress and concern in affected children
and their parents (1). Approximately 15% of children
wet their bed at night when they are 5 years old. There
is a spontaneous resolution rate of about 15% per
year; therefore, by the age 15, only about 1% of
adolescents have a problem with NE (2). The etiology
of enuresis is not completely understood. This
condition probably has a multifactor etiology. Most
studies have consistently found that the risk factors
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for enuresis are male gender, low age, family history
of enuresis, divorced parents and deep sleep (3-7).
Our aims in this study were to determine the
prevalence and associated factors of enuresis in
Turkish children and to identify common methods of
its management.

MATERIALS AND METHODS

A prospective cross sectional epidemiological
study was performed among primary school children
living in Ankara, Turkey. A self-administered
questionnaire was prepared for this study and
distributed to the parents of 1,500 schoolchildren whom
aged 6-12 years. The study consisted of five schools
selected randomly. To minimize any embarrassment
to children, parents were accessed directly to obtain
the information.

The questionnaire consisted of two parts
(Figure-1). The first part was designed to investigate
associated factors of enuresis, and the second part
was planned to determine type and prevalence of
enuresis and to identify common methods of its
management. The questions in the first part asked
about sex, age, education level of parents, other
enuretics in the family, presence of other people
sleeping in the child’s room, sleeping habit, number of
siblings, school performance, history of urinary tract
infection (UTI) and upper respiratory system
infections (URSI). The second part of the
questionnaire was completed only by the parents of
the enuretic children. The questionnaire in this part
asked about the frequency of bed-wetting at night
and/or in daytime, wetting after a continuous dry period
of 6 > months and any history medical treatment of
enuresis. Enuresis was defined as an episode of bed-
wetting occurring at least once a month. Primary
enuresis was defined as bed-wetting in subjects who
have never been dry for an extended period.
Furthermore secondary enuresis was defined as the
onset of wetting after a continuous dry period of 6 >
months and diurnal enuresis was defined as daytime
wetting when the child awakes.

All the data was analyzed with SPSS
software for windows (Chicago, IL, USA).

Univariate chi-square test and multivariate logistic
regression test was used for the statistical analysis
and p value < 0.05 was considered as statistically
significant.

RESULTS

Of the 1,500 questionnaires distributed, 1,339
(89%) were returned from the parents. The mean age
of the children included in the study was 8.8 ± 1.3 years.
The overall prevalence of nocturnal and diurnal enuresis
were 17.5% (n = 234) and 1.9% (n = 25), respectively.
Nocturnal enuresis was primary in 62.8% (n = 147)
and secondary in 37.2% (n = 87) of the cases. It was
particularly more prevalent in boys than in girls, but
diurnal enuresis did not reveal a gender bias (Table-1).

Furthermore the prevalence of enuresis
decreased with age. Of the 6-year-old children 30.8%
still wetted their beds, while none of those aged 12
years did so. The prevalence of enuresis in males
and females according to age group are shown in
Table-2.

Several parental factors that are related to
enuresis were history of enuresis and low educational
level of the parents. These factors were significantly
higher in children with enuresis when compared to non-
enuretics (Table-3). The rate of male gender, low age,
deep sleep, poor school performance, history of enuresis
in siblings, increased number of siblings, increased
room sharing with other siblings and recurrent UTI
were significantly higher in enuretics when compared
to non-enuretics (Table-4). We adjusted the data for
age and the factors that were related with enuresis
were gender, family history of enuresis, deep sleep,
parents’ educational level and the history of enuresis in
siblings (Table-5).

The severities of enuresis for four categories
of frequency (every night, 4-6 times per week, 1-3
times per week and 1-2 times per month) were 33.3%,
10.7%, 25.6% and 30.3%, respectively. On the other
hand the factors that were significantly related to
enuresis were not related to severe enuresis (every
night) (p > 0.05).

The percentage of children with enuresis seen
by physician for treatment was 17.2%. The treatment
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Figure 1 – Survey questionnaire.

Part 1

1.   Is your child? Male      Female   (Please tick)

2.   Child age _____ years

3.   Is your child deep sleeper?  Yes    No 

4.   How is the school performance of  your child?  Good    Moderate    Fail 

5.   Number of siblings.  None    Single    2 or more 

6.   Presence of other people sleeping in the child’s room. None   1 person   2 or more 

7.   History of enuresis in the siblings.  Yes    No 

8.   History of recurrent urinary tract infection.  Yes    No 

9.   History of upper respiratory tract infection.  Yes    No 

10. Age of the mother; age _____ years.

11. Age of the father; age _____ years.

12. Dead father.  Yes    No 

13. Dead mother.  Yes    No 

14. Working mother.  Yes    No 

15. Working father.  Yes    No 

16. Education level of mother.  Primary school or less    Junior high school or more 

17. Education level of father.  Primary school or less    Junior high school or more 

18. Family history of enuresis.

Mother or father enuretic 

Mother and father enuretic 

Mother and father non-enuretic 

Part 2

19. Does your child wets his/her bed during nighttime?  Yes    No 

20. What is the frequency of bedwetting of your child?

Every night   4-6 times per week   1-3 times per week   1-2 times per month 

21. Did your child have continuous dry period more than six months?  Yes    No 

22. Did your child experienced bedwetting during daytime?  Yes    No 

23. Did your child treated for bedwetting?  Yes    No 

24. What type of treatment did your child received?

Medications   waking to void   wait for maturity   fluid restriction   alarm treatment 
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Table 2 – The frequency of nocturnal enuresis in relation to age and gender.

Age
(years)

6
7
8
9
10
11
12

Total

                    Boys
    n/N % *

004/8 03.1
022/99 16.9
044/174 33.8
033/178 25.4
018/96 13.8
009/67 06.9
00-/25 -
130/647 20.1

                  Girls
  n/N % *

00-/5 -
017/98 16.3
032/221 30.8
035/180 33.7
015/98 14.4
005/81 4.8
00-/9 -
104/692 15.0

                  Total
  n/N % *

04/13 01.7
39/197 16.7
76/395 32.4
68/358 29.0
33/194 14.1
14/148 06.0
0-/34   -

n = number of enuretic children;  N = total number in each age group;  * = percentage in enuretic children.

Table 3 – Parental factors that were related to enuresis.

Factors

N %  N %
p Value

NS = not significant.

Enuretics  Non-enuretics

Working mother
Working father
Dead mother
Dead father
Education level of mother

 Primary school or less
 Junior high school or more

Education level of father
Primary school or less
Junior high school or more

Family history of enuresis
Mother or father enuretic
Mother and father enuretics
Mother and father non-enuretic

26
201

1
-

194
39

169
61

72
33

129

11.2
87.4
0.4

-

83.3
16.7

73.5
26.5

30.8
14.1
55.1

174
1001

6
2

755
350

570
535

122
30

953

15.7
90.7
0.5
0.2

68.3
31.7

51.6
48.4

11.0
2.7

86.2

NS
NS
NS
NS

< 0.001

< 0.001

< 0.001

Table 1 – Prevalence of enuresis.

Nocturnal enuresis
Diurnal enuresis

                  Boys
 N                      %

      130 20.1
        13                       2.0

                   Girls
 N                       %

      104       15.0
        12                        1.7

    Total
      N                       %

      234                 17.5
        25                        1.9
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Table 5 – Age adjusted data with multivariate analysis.

Gender
Education level of father
Family history of enuresis

Parents non-enuretic
Mother or father enuretic
Mother and father enuretics

Deep sleeper
School performance

Good
Moderate
 Fail

Siblings’ history of enuresis

Coefficient of
 Regression

p Value Odd  Ratio
(OR)

Lower * Upper *

2.17
3.06

5.22
11.83
4.16

1.61
3.11
3.73

1.13
1.51

2.42
4.35
2.17

0.78
1.22
1.93

1.57
2.15

reference
3.56
7.76
3.00

reference
1.12
1.95
2.68

=0.007
< 0.001

< 0.001
< 0.001
< 0.001

=

0.540
=0.005
< 0.001

0.45
0.77

1.27
2.05
1.10

0.11
0.67
0.99

* = 95% confidence interval for OR.

Table 4 – The associated factors related to children for enuresis.

Factors

N % N %

Enuretics Non-enuretics p Value

Deep sleeper
Number of siblings

None
Single sibling
2 or more

Room sharing
None
1 person
2 or more

History of enuresis in the siblings
School performance

Good
Moderate
Fail

Recurrent UTI
Recurrent URSI

141

20
101
113

43
127
64

117

83
99
52
43
54

60.2

8.5
43.2
48.3

18.4
54.3
27.4
50.0

35.5
42.3
22.2
18.4
23.1

343

154
520
431

298
556
251
248

550
445
110
143
233

31.0

13.9
47.1
39.0

27.0
50.3
22.7
22.4

49.8
40.3
10.0
12.9
21.1

< 0.001

=0.003

=0.009

< 0.001

< 0.001

=0.037
NS

UTI = urinary tract infection; URSI = upper respiratory system infection; NS = not significant.

modalities offered to these children were medications
(59.5%), waking to void (26.2%), wait for maturity
(7.1%), fluid restriction (4.8%) and alarm treatment
(2.4%).

COMMENTS

Enuresis is one of the common disorders in
pediatric population. In most countries the prevalence
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of enuresis among 6-11 years old children is
reported as 1.4-28% (3-5,8). Likewise in the
present study we obtained the prevalence of
enuresis in children at 6-12 years of age as 17.5%.
In previous studies reported from different Turkey
provinces, the prevalence of enuresis was reported
as 11.5-13.7%, which was lower than our study’s
prevalence(6,7,9).

Previous studies demonstrated that the
prevalence of enuresis tended to decrease with
increasing age, and it was more common in boys
rather than girls. Similarly in the present study 30.8%
of the children were wetting their beds at age 6
whereas none of them were wetting their beds at
age 12. However a small number of children in the
age group 6 and 12 (n = 13 and 34 respectively)
was the limitation of our study. Furthermore the
prevalence of enuresis in boys and girls were 20.1%
and 15% respectively. In another study which was
conducted by Lee et al reported the prevalence of
enuresis at age 7 as 20.4% and this rate decreased
to 5.6% by age 12 (4).

The parental factors that were significantly
related to the prevalence of enuresis in our study were
history of enuresis and the low educational level of
the parents. The rate of history of enuresis in the
parents was 30.8% in the enuretic children whereas
this rate was only 11% in the non-enuretic children.
Furthermore previous studies reported the prevalence
of family history in enuretic children as 22-48%
(3,7,9,10) Twin studies also support a genetic basis
for enuresis. The concordance rate is much higher in
monozygotic twins (36%) (11). Danish researchers
were the first to report an unidentified enuresis gene
(ENUR1) in chromosome region 13q (12). Later
studies have also shown linkage to chromosome 12q
and chromosome 22 (13,14).

Corresponding with the previous studies, in
our study the factors that are significantly related to
enuresis were male gender, low age, deep sleep, poor
school performance, history of enuresis in the siblings,
increased number of siblings, room sharing and
recurrent UTI. However URSI and the behavioral
profile of the children were not related with enuresis.
Not even previous studies could demonstrate a specific
behavioral profile in enuretic children (1,15). On the

other hand further reported factors that significantly
related to enuresis were divorced parents, low birth
rate, growth retardation, constipation, bronchial
asthma, allergy and liquid intake before go to sleep
(3,5,16,17).

We defined severe enuresis as bed wetting
every night (33.3%) which did not relate to any of
the factors stated above. However Chang reported
that deep sleep is significantly related with bed
wetting more than three times a week (5).
Watanabe and Kawauchi showed that the arousal
centre was activated to turn deep sleep into light
sleep when the bladder was distended (18). They
also found that a disturbance in this arousal system
might result in sustained deep sleep and hence
cause enuresis.

In the present study only 17.2% of the
children were seen by a physician and previous series
reported as 11-34% (4,6,9). These low rates
demonstrate that most of the children with enuresis
were not treated. Oge and associates from Turkey
reported that the families mostly choose the traditional
methods in order to treat enuresis (6). On the contrary
in the present study most of the children (61.9%) were
treated with professional methods provided by
physicians. On the other hand the use of alarm
treatment was significantly lower when compared to
medications (2.4% vs. 59.5%). However at present
the use of alarm for enuresis treatment is the preferred
treatment modality because of high success rate and
low relapses (19).

CONCLUSIONS

Our results with enuresis prevalence and
associated factors which were male gender, low
age, history of enuresis among parents, low
educational level of the parents, deep sleep,
increased number of siblings, increased number of
people sleeping in the child’s room, history of
enuresis among siblings, poor school performance
and history of recurrent UTI, were comparable to
other epidemiologic studies from various countries.
However severe enuresis did not relate to any of
the mentioned factors. We documented that most
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of the children with enuresis were not treated and
the families in Turkey do not have adequate
attention about enuresis and most of the enuretic
children do not receive professional treatment.
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ABSTRACT

Objectives: To make a histological and stereological analysis of gubernaculum testis elastic system fibers, collagen and
striated muscle cells in patients with cryptorchidism treated with human chorionic gonadotrophin (hCG).
Materials and Methods: Gubernacula tissue samples were obtained from 12 patients with cryptorchidism. Patients’ ages
ranged from 1 to 3 years (mean 1.8). Of the 12 patients, 6 were treated with hCG. The samples were stained with Masson’s
trichrome to highlight muscle fibers and collagen, and Weigert’s resorcin-fuchsin to highlight the elastic system fibers. The
volumetric density of these components was determined by stereological methods.
Results: The volumetric density of collagen was increased in patients treated with hCG, ranging from 85.62% to 94.48%,
while in patients not submitted to hCG treatment the volume density ranged from 52.12% to 89.46% (p = 0.0052). The
volumetric density of the elastic system fibers was higher in patients treated with hCG, ranging from 9.62% to 19.62%, while
patients not submitted to hCG treatment the volume density of elastic system fibers was between 10.38% and 12.38% (p =
0.0030). The volume density of striated muscle fibers in patients treated with hCG ranged from 4.76% to 39.16%, while and
in patients not treated hCG it ranged from 3.24% to 11.14% (p = 0.0052).
Conclusion: Gubernacular components alter significantly when submitted to treatment with hCG. Patients who underwent
hCG treatment and had no complete testicular migration had an increase in the concentration of elastic and striated muscle
fibers and a decrease in the volumetric density of collagen.
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INTRODUCTION

Cryptorchidism is one of the most common
developmental defects in human males, with an
incidence of 2 to 5% in full-term newborns (1). The
treatment is surgical (2); however, there are reports
on several cases of testis migration after hormonal
treatment with human chorionic gonadotrophin (hCG)
or gonadotrophin releasing factor (GnRH) (1).

The gubernaculum testis seems to be the most
important structure involved in testicular migration (3).

The gubernaculum is a mesenchymal structure
attached superiorly to the inferior pole of the testis
and the epididymal tail (testicular portion) and attached
inferiorly in the inguinal canal or scrotum (scrotal
portion) (4,5).

Histologically, the gubernaculum is composed
of an abundant extracellular matrix that is rich in
glycosaminoglycans and mesenchymal cells, such as
fibroblasts (6-8). The role of gubernaculum in testicular
migration is especially due to its ability to dilate and
shorten, thus facilitating the testis course through the
inguinal canal (6-8).
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Gubernacular remodeling during  fetal period
is influenced by direct androgenic stimulation and by
the action of the genitofemoral nerve (9,10). The
existence of androgenic receptors in the gubernaculum
was assessed in experimental studies carried out in
rats (11). The existence of these androgenic receptors
in human gubernacula is also suggested (10). The role
of hCG in the treatment of cryptorchidism is to
stimulate testosterone secretion, which induces an
increase of androgenic receptors in the gubernaculum
(1,11,12).

To our knowledge, there has been no previous
study on the structural changes in the gubernaculum
testis elastic system fibers, collagen and muscle fibers
in patients with cryptorchidism submitted to treatment
with hCG, as compared to a control group not submitted
to treatment with hCG. Therefore, the aim of this study
is to make a histological and stereological analysis of
these structures in both groups.

MATERIALS AND METHODS

We studied 12 gubernacula (Figure-1) from
12 patients with cryptorchidism, ranging in age from 1
to 3 years (mean, 1.8). All patients were submitted to
surgical orchidopexy in the period from April 2004 to
July 2005. The 12 patients studied were divided
according to previous use or not use of hCG.

The hCG treatment doses were delivered
according to the World Health Organization
recommendations (1), that is, twice a week for a five-
week period, according to age, children up to 2 years
old received intramuscular doses of 250 UI (total of
2500 UI), children older than 2 years received
intramuscular doses of 500 UI (total of 5000 UI). This
study was evaluated and approved by the institutional
review board at our institution.

Gubernaculum samples were fixed in buffered
formalin (pH = 7.2), dehydrated in alcoholic solution,
clarified in xylol and embedded in paraffin. From each
fragment of gubernaculum, we obtained 20 different 5
micrometers thick sections, 5 of these sections were
selected and stained with the following histochemical
methods. Masson’s trichrome to highlight muscle fibers
and collagen, and Weigert’s resorcin-fuchsin with and

without previous oxidation with oxone to highlight the
fibers of the elastic system. Metalloproteinase I and III
immunohistochemical techniques were used to assess
a likelihood of damage to collagen fibers.

Five sections from each sample were selected
for the quantitative analysis. We studied 5 microscopic
fields chosen at random, totaling 25 test areas studied
for each gubernaculum, to a total of 1200 test areas
for the complete study.

Imaging for the analysis and quantification of
the gubernaculum were obtained in a X400
magnification, under an Olympus optical microscope,
coupled to a Sony CCD video camera connected to a
Sony KX14-CP1 video monitor. Results for each field
were obtained through the quantification assessment
method, by superposing an M42 test grid (multipurpose
test system) on the video monitor screen (13).

The arithmetic mean of the quantification in
5 fields of each section was determined. Afterwards,
we obtained the mean quantification value for the 5
sections studied from each gubernaculum (total of 25

Figure 1 – This figure shows a patient with cryptorchidism during
surgery. The testis was in the inguinal canal and we can observe
the gubernaculum testis (*) attached to the inferior pole of the
testis (T) and the epididymis (E), which presented a disjunction
anomaly in this patient.



225

Gubernaculum Testis in Cryptorchid Patients Treated with hCG

test areas). General means of each studied
gubernaculum was divided by 42 (number of grid points
used in the stereological assessment) and the percent
value of fibers per gubernaculum was calculated.

The structures were analyzed and compared
through Kolmogorov-Smirnov test. Student’s t test, not
paired, was used to test if the difference in the means
and the standard deviations between the 2 groups was
significant (14).

RESULTS

Patient age, cryptorchid testis position and the
mean volumetric density of collagen, striated muscle
and elastic system fibers are shown in Table-1 for
patients that used hCG and in Table-2 for patients that
did not use hCG. In our sample, all patients had
unilateral cryptorchidism and their testes were located
in the inguinal canal.

The statistical analysis for volumetric density
of collagen, striated muscle and elastic system fibers
of the studied gubernacula are shown in Figure-2. Of
the three elements, independently of hCG use or not,
collagen fibers are present in largest amount in the
gubernaculum of the studied patients, and the mean
concentration of collagen was more than two times
the mean concentration of the elastic system fibers
and striated muscle fibers.

The volumetric density of collagen was
higher in patients submitted to treatment with hCG
and ranged from 85.62% to 94.48%, whereas in
patients not treated with hCG the collagen density
ranged from 52.12% to 89.46% (statistically
significant, p = 0.0052). Figure-3 shows the
histological aspect of collagen distribution in patients
submitted and not submitted to hCG treatment
previous to surgery. We can observe a lower
concentration of collagen in patients submitted to hCG
treatment.

Table 1 – Characteristics and results of the volumetric density evaluation (mean) in patients submitted to treatment with
human chorionic gonadotrophin.

Age           Side             Testicular Position   Elastic System         Striated Muscle            Collagen Fibers
Fibers                              Fibers

1 right canalicular 09.6% 04.7% 89.4%
1  left canalicular 10.7% 08.6% 85.1%
2 right canalicular 15.0% 28.1% 65.6%
2  left canalicular 19.6% 39.1% 52.1%
2 right canalicular 18.1% 36.1% 57.6%
3  left canalicular 14.6% 23.3% 70.0%

Table 2 – Characteristics and results of the volumetric density evaluation (mean) in patients not submitted to treatment
with human chorionic gonadotrophin.

Age           Side             Testicular Position Elastic System   Striated Muscle Collagen Fibers
                       Fibers                               Fibers

1  left canalicular 12.0% 11.1% 85.6%
1 right canalicular 12.3% 04.2% 94.4%
2 right canalicular 10.3% 07.2% 90.8%
2 right canalicular 11.2% 03.2% 93.7%
2  left canalicular 12.0% 03.7% 91.4%
3  left     canal 11.6% 05.9% 91.2%
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The volumetric density of elastic system fibers
was higher in patients submitted to treatment with hCG
and ranged from 9.62% to 19.62%, whereas in patients
not submitted to treatment with hCG the volumetric
density of elastic system fibers ranged from 10.38%
to 12.38% (statistically significant, p = 0.0030). Figure-
4 shows the distribution of elastic system fibers in
patients submitted and not submitted to hCG treatment
previous to surgery. We can observe a high

concentration of elastic system fibers in a patient treated
with hCG (Figure-4A) when compared to a patient not
treated with hCG (Figure-4B).

The volumetric density of striated muscle
fibers was higher in patients submitted to treatment
with hCG and ranged from 4.76% to 39.16%, whereas
in patients not submitted to treatment with hCG the
volumetric density of striated muscle ranged from
3.24% to 11.14% (statistically significant, p = 0.0052).
Figure-5 shows the histological distribution of striated
muscle fibers in patients treated and not treated with
hCG.

COMMENTS

The gubernacular structure undergoes major
changes during the human fetal period. The
gubernaculum grows in volume during the second
trimester of pregnancy and undergoes a decrease in
its turgidity and a shortening after the passage of the
testicle through the inguinal canal (7,8,11,15). The
hormones would have an important role in this
reshaping, stimulating the fibroblasts to secrete
metalloproteinases, which would act in the
modifications of the gubernaculum extracellular matrix
(11,16).

Figure 3 – A) Photomicrography of the gubernaculum from a two-year-old patient submitted to treatment with human chorionic
gonadotrophin (hCG). We can observe the collagenase activity in different points of the analyzed field (Metalloproteinases type I, X400).
B) Photomicrography of the gubernaculum of a two-year-old patient not submitted to treatment with hCG. We can notice few collagenase
activity throughout the analyzed area (Metalloproteinases type I, X400).

A B

Figure 2 – This figure shows a statistical analysis through a not
paired test of the mean values found in the quantification of collagen
(grey), striated muscle (hachured) and elastic fibers (black) in
patients submitted (A) and not submitted (B) to treatment with
human chorionic gonadotrophin.
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Figure 4 – Distribution of elastic system fibers in the gubernaculum testis. A) Photomicrography of the gubernaculum of a one-year-old
patient submitted to treatment with human chorionic gonadotrophin (hCG). Weigert’s resorcin-fuchsin, X400. B) Photomicrography of the
gubernaculum of a three-year-old patient not submitted to treatment with hCG. We notice small amount of elastic system fibers (Weigert’s
resorcin-fuchsin, X400).

The use of hormones (hCG and GNRH) is
the only known clinical treatment for cryptorchidism,
with a success rate ranging from 15% to 50% (1).
The histological changes caused by the use of hCG in
the germinative epithelium and in testicular collagen
fibers are well known (17,18), however, the structural
changes in the gubernaculum, caused by the use of
hCG are not described in details.

A hypothesis that could explain the migration
process of the testicle after using hCG, would be the

increase in the amount of testosterone, inducing the
appearance of androgenic receptors on the fibroblasts
of the gubernaculum which would degrade the
extracellular matrix and would stimulate the contraction
of the muscle fibers in the gubernaculum, thus
determining its shortening (11). Since the hCG acts
through receptors coupled to G proteins, the signals
initiated after hCG administration may play a role in
these findings. Structures associated with
undescended testis reveals evidence of subjecting to

Figure 5 – Distribution of striated muscle in the gubernaculum testis. A) Photomicrography of the gubernaculum from a two-year-old
patient submitted to treatment with human chorionic gonadotrophin (hCG) showing the typical aspect of striated muscle fibers (Masson’s
trichrome, X1000). B) Photomicrography of the gubernaculum of a three-year-old patient not submitted to treatment with hCG (Masson’s
trichrome, X400).

A B

A B
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less sympathetic, but more parasympathetic tonuses.
This signaling activates phospholipase C, however,
binding of hCG activates adenyl cyclase. Those
differences may provide basis for less volume density
of collagen and higher volume density of elastic fibers
in gubernaculums during testicular migration (19,20).
This theory explains the presence of striated muscles
in the gubernaculum (10,11). In our study, we have
noticed that patients who have undergone the
treatment with hCG had a concentration of striated
muscle fibers much higher than patients who had not
taken the hormone, which may reinforce the theory
that the use of hCG induces an increase in the
gubernaculum ability to contract.

The only report in the literature that analyzes
the elements of the gubernaculum in patients with
cryptorchidism submitted to clinical treatment with
hCG (21) does not refer to a control group (patients
not treated) and shows a lack of glycosaminoglycans
and muscle tissue in cryptorchid gubernacula (21).

The elastic system fibers, present in small
amounts at the beginning of human fetal period, grow
larger in fetuses’ gubernaculum older than 25 weeks
(8). In fetuses with 28 and 29 weeks of age, whose
testicles have already completed their migration
(located in the scrotum), the elastic system fibers were
present in great quantity, mainly in the distal portion of
the gubernaculum (8).

The elastic system fibers are structures that
change a lot in the gubernaculum, and are responsible
for the shortening of the gubernaculum and its later
change into a band of connective tissue (8). The
expression of androgenic receptors stimulated by
testosterone induces a reshape of the extracellular
matrix, so that the gubernaculum gets shorter through
the contraction originated in the striated muscle fibers
as well as in the increase of elastic system fibers
concentration (11). We have noticed, in our study, that
the volumetric density of the elastic system fibers in
the gubernaculum was much higher in patients with
cryptorchid testes who received hCG, which would
be another evidence that would support the theory of
the expression of androgenic receptors.

During the period of testicular migration, the
connective tissue of the gubernaculum undergo an
important reshape and becomes, at the end of the

migration, a fibrous structure essentially rich in
collagen tissue (8). Of the 3 structural elements of
the gubernaculum that had been studied here, the
collagen was the one that had been present in greater
concentration, independently of the use of hCG.

The increase in the volumetric density of
collagen, even in patients with cryptorchidism, shows
that structural reshape of the gubernaculum
extracellular matrix took place, nevertheless, this
reshape would not result in complete testicular
migration (22). We have noticed in our study that the
volumetric density of collagen was much higher in
patients who had not taken hCG. These findings may
suggest that patients who used the hormone kept a
reshape of the gubernaculum connective tissue,
causing a decrease in the volumetric density of
collagen fibers, possibly indicating an increase in the
activity of the metalloproteinases. Patients who were
studied here have not shown a complete migration of
the cryptorchid testicle, which may indicate a failure
of the factors that stimulated the complete reshape,
such as, for instance, a deficiency of the androgenic
receptors on the gubernaculum.

We concluded that the histological constituents
of the gubernaculum undertake a major change when
submitted to treatment with hCG. Patients that received
hCG and did not experience complete testicle migration,
showed an increase in the concentration of elastic and
striated muscle fibers and a decrease in the relative
concentration of collagen. These changes could be
related to the stimulation that testosterone exerts on
the androgenic receptors causing the shortening of the
gubernaculum.
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EDITORIAL COMMENT

The role of gubernaculum in descent is written
to be through dilating and shortening. This explanation
is very controversial. Since the hCG acts through
receptors coupled to G proteins, the signals that initiate
after hCG administration may play role in those
findings. Structures associated with undescended testis
reveals evidence of subjecting to less sympathetic, but
more parasympathetic tonuses. This signaling activates
phospholipase C, however, binding of hCG activates
adenyl cyclase. Those differences may provide basis
for less volumetric density of collagen and higher
volume density of elastic fibers.

The concepts that formed the basis of the
manuscript were very different from my concepts of
testicular descent. I think that the gubernaculum,
which represents the primitive mesenchymal tissue
ceases to exist after giving rise to muscles (1). The
structures accepted to represent the postnatal
gubernaculum are the remnants of processus vaginalis
(2). The remnants of processus vaginalis contain
smooth muscle. We have some reports on this issue
in the literature (3-6). Since structures in boys with
undescended testis reveal evidence of being subjected
to more parasympathetic tonus, and hCG activates
adenyl cyclase through receptors coupled to G
proteins, those signaling mechanisms may actually
provide basis for the findings encountered in this study
(7,8).
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ABSTRACT

Objectives: To describe and illustrate a new minimally invasive approach to the treatment of male stress urinary incontinence
following prostatectomy.
Surgical Technique: Our initial experience consisted of four patients treated with the Advance sling for post-prostatectomy
urinary incontinence. Sling placement involves the following steps: 1. Urethral dissection and mobilization, 2. Identification
of surgical landmarks, 3. Placement of needle passers through the obturator foramen, 4. Mesh advancement, 5. Mesh
tensioning and fixation, 6. Incision closure.
Comments: Based on our initial experience, we believe that the Advance Male Sling System may be a safe technique for the
treatment of male stress urinary incontinence. This technique is easy to perform and may offer a reproducible, transobturator
approach. Further patient accrual is ongoing to assess the safety and reproducibility of this technique. Also, additional
study will focus on efficacy standards and complication rates.

Key words: prostatectomy; urinary incontinence; stress; prostheses and implants; suburethral slings
Int Braz J Urol.  2007; 33: 231-7

INTRODUCTION

The rate of post-prostatectomy incontinence
(PPI) ranges between 3 and 60% (1). The treatment
of PPI is often difficult and many patients ultimately
require surgical intervention for symptom alleviation.
Although the artificial urinary sphincter (AUS) remains
the standard for post-prostatectomy incontinence
surgery, it has several limitations. Foremost, the AUS
can be associated with infection or the need for revision
and is costly (1). Alternative techniques include bulking
agent injection (collagen, Coaptite®, Macroplastique®),
balloon urethral compression devices (ProAct®), and
the male urethral sling.

The male sling has been reported in the
literature with increasing frequency, and several
different techniques have been described (2-4).
Although encouraging results have been reported by
many using the male sling, the variety in technique
and lack of long-term outcomes have limited the
widespread use of this surgical option. Further,
outcome variability remains problematic (2).

The AMS AdVance Male Sling is a new mesh
system developed for the treatment of male stress
urinary incontinence. This system is provided in a
single kit and is deployed in a transobturator approach
using a trochar system similar to mesh systems widely
used in the treatment of female stress urinary

Surgical Technique
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incontinence. Accordingly, surgeon familiarity and
procedure reproducibility may be optimized. The aim
of this report is to describe the surgical technique for
repair of post-prostatectomy incontinence using the
AdVance system.

SURGICAL  TECHNIQUE

The AMS AdVance Male Sling is a
polypropylene mesh system developed for the treatment
of male stress urinary incontinence. Our initial
experience consisted of patients treated with the
Advance sling for post-prostatectomy urinary
incontinence. Men were selected based on the
presence of documented stress incontinence. Per study
protocol, all patients are evaluated in the office with a
full history, physical examination, and urinalysis. One
hour and 24-hour pad tests are performed. Subjective
evaluation includes completion of the three following
questionnaires: the International Consultation of
Incontinence (ICI) questionnaire, the Incontinence
Quality of Life (IQOL) questionnaire, and the UCLA/
RAND questionnaire. All patients subsequently undergo
cystoscopy to rule out the presence of stricture or other
defined etiology of urinary incontinence. Finally, all
patients undergo complete urodynamic evaluation.

AMS  Advance  Male  Sling System  Description
The AMS Advance Male Sling System is

comprised of two needle passers and a mesh sling
(Figure-1A). The sling mesh is constructed of
polypropylene monofilament mesh that is precut to 1.2
cm arm width and 3.55 cm center width. Two
absorbable tensioning sutures are threaded into the
length of the mesh to spread fixate the mesh, allowing
for flat coaptation of the urethra (Figure-1B). Further,
these tensioning sutures allow for maintenance of mesh
tension following placement. Plastic sheaths are placed
over the mesh arms to provide ease in placement.

Surgical  Technique
Appropriate anesthesia is established using

general anesthesia; however, spinal anesthetic may
also be used. Patients are positioned in the extended
dorsal lithotomy position. A 16F Foley catheter is

placed to drain the bladder. Peri-operative antibiotics
are administered, comprising Ampicillin and
Gentamicin, preferred in our experience for cases
involving foreign body insertion.

A vertical incision is made to the perineum
approximately 1-2 cm inferior to the penoscrotal
junction and carried 1 cm anterior to the rectum.
Dissection is continued through Colles’ fascia and the
underlying bulbocavernous muscle. Sharp dissection

Figure 1  –  AdVanceTM Male Urethral Sling System. A) Two
needle passers and mesh sling. B) The sling mesh is precut to 1.2
cm arm width and 3.55 cm center width. Two absorbable tensioning
sutures are threaded into the length of the mesh.

A

B
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is continued until the spongiosal bulb has been freely
dissected. The perineal body is identified and
dissection is continued proximally approximately 4 cm.

Attention is then focused on identification and
marking of the anatomical landmarks for placement
of the surgical passers. Initially, the adductor longus
tendon is identified and marked (Figure-2, solid arrow).
Each of the two trochar insertion sites are then marked,
such that insertion is performed just lateral to the
inferior pubic ramus (Figure-2, broken arrow). The
insertion site is generally 2 cm below the adductor
longus tendon such that insertion is performed at a
point one third below the cephalad peak of the
obturator foramen. Accordingly, a 45º angle between
insertion and exit sites (at the level of the perineal
body) is maintained.

Following marking, the skin sites are incised
and surgical passer placement is begun. The surgeon’s
finger is placed inside the perineal dissection and again
identifies the inferior pubic ramus where the passer
will exit. Under manual guidance, the passer is
advanced through the medial aspect of the obturator
foramen, exiting at the level of the perineal body lateral
to the spongiosal bulb (Figure-3). Care is taken to
maintain a 45º angle during passage, which is aided
by keeping the surgeon’s hand close to the buttock
and completing the trochar rotation. The passer is then
hooked to the respective sling arm, which are then
pulled though the obturator foramen to exit via the
skin incision. This maneuver brings the mesh in place.
The mesh is checked at this point to ensure that
twisting has not occurred. Subsequently, the opposite
passer is placed in a similar manner and the sling is
pulled into place.

Attention is now focused on sling positioning
and tension. The central mesh anchor is sutured into
place, with the posterior aspect fixed to the spongiosal
tissue at the most proximal aspect of the bulbar
dissection. The distal anchor is then sutured to the
spongiosal tissue, each performed with 3-0 vicryl suture
(Figure-4A). Tensioning of the sling is now performed,
by pulling the mesh arms such that the bulb of the corpus
spongiosum is brought cephalad by the sling. Sling
tensioning in increased until 3-4 cm of proximal urethral
movement is obtained. Bulbar suspension is confirmed
by measuring proximal movement from the initial point

Figure 3 – Needle Passer Insertion. The needle passer is advanced
through the medial aspect of the obturator foramen, exiting lateral
to the spongiosal bulb at the level of the perineal body.

Figure 2 – Needle Passer Insertion Site. Adductor longus tendon
landmark (solid arrow). Needle passer insertion sites (dotted
arrow).
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of fixation to the perineal body (Figure-4B).
Cystourethroscopy is performed to rule out urethral or
bladder injury. The arms of the mesh are cut below skin
level and skin incisions closed with Dermabond (Ethicon,
Somerville, NJ). The perineal dissection is then closed
with a standard 3-layer closure with absorbable suture.

In our experience, patients may be discharged
home immediately after surgery or admitted for
overnight observation. The Foley catheter is
maintained overnight. Patients discharged home
following surgery are given instructions enabling them
to remove the catheter at home. All patients receive
five days of appropriate oral antibiotic coverage.

Surgical  Experience
Since August 2006, a total of 4 patients have

undergone AdVance sling placement. The mean
patient age was 62 years. Mean 1-hour and 24-hour
pad test weight were 5.3 and 38 grams, respectively.
Average daily pad use was 3 pads/day. Stress
incontinence was confirmed with urodynamic
evaluation is all patients. Mean Valsalva leak point
pressure was 101 cm H

2
O. Mean pre-operative

IQOL-SF score was 16.
Mean estimated blood loss was 142 mL and

mean surgical time was 97 minutes. Significant urethral
coaptation following sling placement was confirmed
using cystourethroscopy in all patients. There were
no intra-operative complications. All patient but one
underwent Advance placement as an outpatient
procedure, with the remaining patient being discharged
home the following morning. All Foley catheters were
removed the morning of POD one.

COMMENTS

The use of fixed urethral compression for the
treatment of male stress urinary incontinence has been
reported over the last four decades. The modern era
of fixed urethral compression procedures has been
marked primarily by the male urethral sling. Although
various sling procedures exist, two general techniques
have been reported with greatest frequency. In the first,
periurethral compression bolsters are anchored over
the rectus fascia via a separate abdominal incision (3).

Figure 4  –  Mesh Sling Placement. A) The center mesh is sutured
to the spongiosal tissue with 3-0 prolene suture. B) Following
tensioning of the sling, approximately 2-4 cm of proximal urethral
movement is observed.

B

A
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Alternatively, the use of bone screws to secure a
periurethral mesh has been described in order to avoid
a separate abdominal incision (2,4).

Short-term outcomes using these techniques
have been favorable. However, result variability may
exist based on surgeon, technique used, and definition
of success (2,4). Certainly, the variation of reported
results raises concerns about the reproducibility of
these procedures. A second concern specific to the
latter technique surrounds the placement of bone
anchors, which may be associated with osseous
complications such as infection or pain (4).

Concurrently, a greater experience has been
reported using both the transobturator approach and
mesh synthetics in the treatment of female stress
urinary incontinence. Accordingly, multiple
experiences demonstrate that midurethral sling
placement using the transobturator approach is
associated with excellent success rates and minimal
complications (5). In addition, the use of synthetic
mesh has gained greater popularity owing to its
availability, consistent quality, inert properties, and low
cost. The use of synthetic mesh has also been
associated with an improved success rate in perineal
male sling experience when compared to absorbable
materials (e.g. dermis, fascia lata, SIS) (2).

We believe that the transobturator male sling
placement represents an evolution in the treatment of
male stress urinary incontinence. Foremost, this
procedure restores physiologic voiding in a minimally
invasive fashion using mesh, and is less expensive
when compared to the AUS. The AdVance is placed
via a transobturator approach, which has become
popularized in the placement of midurethral slings,
owing to its ease, reproducibility, and low rate of
complications. Accordingly, surgeon familiarity is high,
which may improve procedure reproducibility when
compared to the variety of alternative male sling
procedures. In addition, this approach allows for
avoidance of bone anchors and related issues.

CONCLUSIONS

Based on our initial experience, we believe that
the Advance Male Sling System may be a safe technique

for the treatment of male stress urinary incontinence.
This technique is easy to perform and may offer a
reproducible, transobturator approach. Further patient
accrual is ongoing to assess the safety and
reproducibility of this technique. Also, additional study
will focus on efficacy standards and complication rates.
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EDITORIAL COMMENT

Post-prostatectomy urinary incontinence is a
problem for which there is currently no satisfactory
treatment. Although the artificial urinary sphincter is
considered the gold standard treatment, it is an ex-
pensive and complicated procedure, which is not ex-
empt of short-, medium- and long-term risks.

The author describes the experience of patients
treated for post-prostatectomy urinary incontinence
using the AdVanceTM Male Sling system. The main steps
required for the correct use of this technique following
the transobturator approach are described in detail, as
an alternative to the bulking agent injection and the male
urethral sling approaches. At this point, it is worth men-
tioning that there are other alternative treatments for
male incontinence such as the implant of a silicone bal-
loon (ProACT), the use of an adjustable external me-

chanical regulator (ReMeEx) and specially the implan-
tation of an adjustable bulbourethral sling (Argus). In
this matter, we would like to comment that as opposed
to female incontinence, the treatment of post-prostate-
ctomy male urinary incontinence must pursue to obtain
maximum tension and we doubt this is achieved using
the trasobturator approach as effectively as adjustable
and regulatable systems.

It would be advisable that the author clarifies
the number of patients he has treated and his experi-
ence with respect to initial results even if these were
only short term.

However, his description of the technique and
visual aids are outstanding and we encourage the au-
thor to continue carry on his hard work and to publish
his results as soon as possible.

Dr. Jesús Moreno Sierra
Department of Urology

Hospital Clinico San Carlos
Complutense University

Madrid, Spain
E-mail: dr_jmoreno@hotmail.com

EDITORIAL COMMENT

The worldwide experience with the use of
suburethral slings for the treatment of post-radical
prostatectomy stress urinary incontinence is growing,
and clearly showing its efficacy and reproducibility,
also on the long run (1,2). The different surgical tech-
niques employed may vary on the “scaffold” used to
secure the sling, either the rectus fascia or the pubic
rami (3, 4). However, share the concept of suspen-
sion and compression they ensure to the bulbar ure-
thra, allowing physiological voiding, taking into account
changes in abdominal pressure and impaired manual
dexterity, which could be, on the other hand, an im-
portant issue when the artificial urinary sphincter is
considered (5).

The article published in the present issue of the
International Braz J Urol by Rapp and co-workers is

quite interesting as it seems to show promise that good
results can be also achieved passing and fixing the
sling through the obturator foramen, as other authors
have already shown (6). Although the number of
patients studied is still too low and no follow-up is
provided yet, this approach must be viewed with great
interest because of the transobturator approach used,
which could definitely become the standard one, for
its ease, reproducibility and low complications rate,
provided it will stand the proof of time.
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Urodynamic Features of the Voiding Dysfunction in HTLV-1
Infected Individuals
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ABSTRACT

Objective: To describe urodynamic abnormalities in HTLV-1 infected individuals presenting urinary symptoms and verify if
these findings and quality of life (QOL) evaluation correlate with overall neurological impairment.
Materials and Methods: From January/2001 to May/2004, 324 HTLV-1 seropositive subjects were evaluated to determine
the occurrence of urinary symptoms. Urodynamic testing was performed in those who complained of frequency, urgency, or
incontinence. They went through a complete clinical, neurological, and urological examination to investigate symptoms and
signs of myelopathy. Neurological disability was assessed by Expanded Disability Status Scale (EDSS).
Results: From the 324 patients evaluated, 78 underwent the urodynamic testing. Fifty-seven individuals were females
(73.1%) and age ranged from 23 to 76 years (mean = 48.7 years; SD ± 11.6). Urodynamic testing was abnormal in 63 patients
(80.8%). The major abnormality was detrusor overactivity (DO), observed in 33 individuals (33/63; 52.4%), followed by
detrusor-external sphincter dyssynergia (DESD), diagnosed in 15 subjects (15/63; 25.4%). HAM/TSP patients had signifi-
cantly more DESD than the HTLV-I carriers (p = 0.005; OR = 5.5; CI: 1.6 to 19.4). QOL was severely compromised in HAM/
TSP patients.
Conclusions: Prominent urodynamic abnormalities were identified in individuals genuinely considered as HTLV-I carriers,
suggesting an early compromise of the urinary tract; whereas HAM/TSP patients presented urodynamic findings, which
posed a potential risk to the upper urinary tract (dyssynergia). Urodynamic evaluation should be performed in all HTLV-I-
infected individuals with voiding complaints.

Key words: human T-lymphotropic virus 1; paraparesis, tropical spastic; urinary tract; urinary bladder, neurogenic
Int Braz J Urol.  2007; 33: 238-45

INTRODUCTION

Human T-cell lymphotropic virus type I
(HTLV-1) is a retrovirus that infects about 10 to 20
million people worldwide with endemic foci in
Southern Japan, the Caribbean, Central and South
Africa, and South America (1). In Brazil, this viral
infection is endemic, being Salvador, Bahia state, the
city with the highest prevalence (1.35%) among blood

donors (2). The HTLV-1 transmission occurs through
blood transfusions, sexual intercourse, contaminated
needles, or breast-feeding. About 5% of HTLV-I
infected individuals develop either adult T-cell leukemia
(ATL) or a chronic inflammatory disease of the central
nervous system.

The association between HTLV-I infection
and tropical spastic paraparesis was first made in 1985
(3). An independent work in Japan also found an
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association between HTLV-I and myelopathy in 1986
(4). In 1989 the World Health Organization designated
the term HTLV-I-Associated Myelopathy/Tropical
Spastic Paraparesis (HAM/TSP) for the neurological
syndrome associated to this virus. HAM/TSP is a
chronic and slowly progressive inflammatory
myelopathy that may lead to severe neurological
disability (5).

The neurological presentation begins insidiously
after a variable latency period. The first complaints are
generally related to the gait and are associated to a
functional asymmetric crural limitation, weakness,
rigidity and sensitivity loss in the lower limbs, as well as
low back pain. There can also occur urinary and intestinal
disturbs and erectile dysfunction (6,7).

Urologic manifestations are present in up to
90% of HAM/TSP patients and are characterized by:
frequency, urgency, and urge-incontinence (8-10). In
a recent large series of HTLV-I infected individuals
the urinary symptoms were closely related to the neu-
rological disability measured by the Expanded Dis-
ability Status Scale (EDSS) (11). They have an insidi-
ous onset and may occur as an isolated manifestation
of the myelopathy, allowing early intervention for the
disease (12). Urodynamic evaluation allows the as-
sessment of both detrusor and external sphincter func-
tions and its findings may be extrapolated to identify
the region of the neurological compromise (13). Such
testing is generally indicated in patients with moder-
ate to severe incontinence, those suspected of having
neurological disease, and those with urge-incontinence
when infection and neoplasm have been excluded.
Obstructive problems may also need urodynamic
evaluation for diagnosis and management decision (14).

The purpose of this study was to evaluate and
describe the urodynamic abnormalities in HTLV-I
infected individuals from a multidisciplinary HTLV-I
outpatient department and verify if these findings and
quality of life (QOL) evaluation correlate with the
overall neurological impairment.

MATERIALS AND METHODS

From January 2001 to April 2005, 324 HTLV-
I infected individuals were evaluated at the

multidisciplinary HTLV-I outpatient department at the
University Hospital of the Bahia Federal University. The
HTLV-I positive individuals were referred from blood
banks after a positive screening or from other neurologi-
cal services throughout the state. In all cases the diagno-
sis of HTLV infection was established by ELISA (Cam-
bridge Biotech Corp., Worcester, MA, USA) and con-
firmed by Western blot analysis, differentiating HTLV-I
from HTLV-II (HTLV blot 2.4, Genelab, Singapore).The
HTLV-I positive individuals were then evaluated by sev-
eral specialists in an ordered and consecutive fashion.
They went through a complete clinical, neurological and
urological evaluation.

Neurological disability was determined based
upon Expanded Disability Status Scale (EDSS) (11)
by the assisting neurologist (A.M.). This scale is a
good predictor of disease severity in Multiple Sclero-
sis (MS) for it evaluates the compromise of multiple
systems, such as pyramidal, sensory, bladder, bowel,
visual, cerebellar, and mental functions. Owing to simi-
larities in the pathogenesis and clinical picture of MS
and HAM/TSP, this scale has been widely used to
evaluate disease severity in HAM/TSP patients. It
ranges from 0 (normal) to 10 (death due to HAM/
TSP). HTLV-I-associated myelopathy was clinically
defined as EDSS ≥ 3. Patients were divided into 2
groups: HTLV-I carriers (group 1), composed of indi-
viduals who did not fulfill the criteria for HTLV-I-as-
sociated myelopathy (EDSS < 3), and HAM/TSP pa-
tients (group 2) who had EDSS ≥  3.

These subjects were also assessed by the
assisting urologist (N.C.) using a semi-structured an-
amnesis, complete overall and urogenital physical ex-
amination, a standardized questionnaire (Urinary Dis-
tress Inventory - UDI) to determine the occurrence
of urinary complaints (15) as well as a quality of life
(QOL) questionnaire (Ditrovie) (16). Individuals pre-
senting urinary symptoms went through urinalysis and
urine culture. Those who presented urinary infection
were treated before enrollment in the study. Urinary
tract ultrasonography was also used as complemen-
tary exam. It is the preferred method to evaluate the
upper urinary tract of patients presenting neurological
origin urinary disturbs (17).

In this study, patients of both genders,
untreated, 18 years of age or older, presenting urinary
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symptoms (urgency, incontinence, nocturia, an
increased urinary frequency, sensation of post-
miccional residue, and dysuria) were referred for
urodynamic evaluation at specialized clinics in order
to obtain further information on the degree of bladder
dysfunction. The urodynamic testing is a broadly used
method for investigation of vesical dysfunctions. The
urodynamic evaluation included uroflow analysis,
miccional residue measurement, cystometrogram,
electromyography, abdominal pressure, differential
pressure, pressure-flow testing, and vesical sensitivity.

Individuals who had other neurological
diseases, or psychiatric disorders; pregnant women;
patients taking any kind of medicine that acts in the
central nervous system (CNS) or that interferes with
normal urinary tract function; as well as those who
did not sign the informed consent or did not follow the
protocol were excluded from the study.

This study was submitted to and approved by
the Ethics Committee of University Hospital, UFBA.

Collected data were inserted in a data bank and
analyzed with the help of two statistical packages (SPSS
version 11.5 and GraphPad Prism version 3.0). The
Pearson Chi-Square and Fisher’s Exact Test were used
to verify univariate differences between the groups.

RESULTS

From the 324 HTLV-I seropositive individu-
als, 51.9% were males with ages ranging from 18 to

82 years (mean = 43.2 years of age; SD ± 13.4 years).
One hundred and sixty-one individuals (49.7%) pre-
sented urinary complaints as assessed by UDI. From
these, 85 subjects had urodynamic test available; how-
ever, urodynamic testing results and neurological
evaluation (as assessed by EDSS) were available in
78 subjects and these were enrolled in the analysis of
this study. From the 78 subjects, 57 were females
(73.1%) and age ranged from 23 to 76 years (mean =
48.7 years; SD ± 11.6). The subjects’ classification
according to EDSS, as well as the group division and
mean age ± SD can be seen in Table-1. Individuals in
group 2 were older than those in group 1 (groups 1 x
2: Mann-Whitney U Test, p = 0.02).

In the studied group, frequency was the most
commonly reported symptom. It was the complaint of
58 subjects (74.4%); 49 patients (62.8%) referred
presenting urgency; incomplete bladder emptying was
the complaint of 45 individuals (57.7%); 40 HTLV-I
infected individuals (51.3%) complained of frequency;
abdominal straining was referred by 23 subjects
(29.5%) as well as dysuria. Seven subjects (3 HTLV-
I carriers and 4 HAM/TSP patients) presented all six
urinary symptoms.

The urodynamic testing was abnormal in 63
patients (80.8%). The major abnormality was detru-
sor overactivity (DO), which was observed, in 33 in-
dividuals (33/63; 52.4%), followed by detrusor-exter-
nal sphincter dyssynergia (DESD), diagnosed in 15
subjects (15/63; 25.4%). The urodynamic testing was
inconclusive in 1 case, an HTLV-I carrier who com-

Table 1 –  Characteristics of HTLV-I carriers and HAM/TSP patients.

Characteristics

Age Mean ± SD

Gender Male (n-%)
Female (n-%)

Skin color Black (n-%)
Non Black (n-%)

HTLV-I  Carriers
        (n = 45)

      46.7 ± 11.51

        12 - 26.1%
        34 - 73.9%

       15 - 34.9%
       28 - 65.1%

HAM/TSP
   (n = 31)

52.6 ± 10.9

    9 - 28.1%
  23 - 71.9%

    6 - 23.1%
  20 - 76.9%

p Value

0.015*

0.84 +

0.30 +

HAM/TSP = HTLV-I-Associated Myelopathy / Tropical Spastic Paraparesis; * = Student t test; + = χ².
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plained of nocturia and sensation of incomplete blad-
der emptying. The urodynamic findings according to
EDSS are depicted in Figure-1.

HTLV-I associated myelopathy patients had
significantly more DESD than the HTLV-I carriers
(p = 0.005; OR = 5.5; CI: 1.6 to 19.4). No difference
was observed regarding the frequency of DO (p =
0.49) in HAM/TSP patients and HTLV-I carriers.
The frequency of the urinary complaints in HTLV-I
infected individuals who presented either DO or
DESD on urodynamic evaluation is shown in Table-
2.

COMMENTS

The urodynamic evaluation is of great impor-
tance in characterizing the functional disturbances of
the bladder. The urodynamic test is a key element to
assess the incontinence type in order to establish the
appropriate treatment. This evaluation allows us to

graduate the urological compromise and to correlate
it with myelopathy severity. The present study de-
scribes the urodynamic findings in HTLV-I-positive
individuals, according to EDSS classification and uri-
nary symptoms. Although HAM/TSP is a well docu-
mented complication of HTLV-I infection, few stud-
ies specifically described the associated urological
problems.

In HAM/TSP there is a slow and progressive
degeneration of the lateral funiculus of the spinal cord,
involving the lateral cortico-spinal tract as well as the
descending autonomic fibers from the hypothalamus,
spinocerebellar and spinothalamic tracts of the lateral
column, especially at the thoracic level (18).

Urodynamic evaluation should be performed
in all HTLV-I-infected individuals with voiding com-
plaints. The majority of HAM/TSP patients with void-
ing dysfunction had irritative symptoms associated with
detrusor overactivity on cystometric evaluation con-
sistent with a disruption of the pontine reflex path-
ways. This result is consistent with previous studies

Figure 1 – Urodynamic findings in 78 HTLV-I infected individuals according to Expanded Disability Status Scale (EDSS) classification;
HTLV-I-Associated Myelopathy/ Tropical Spastic Paraparesis (HAM/TSP); n = 32 and HTLV-I carrier;  n = 46.
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(19,20). Therefore, the significant presence of detru-
sor overactivity in patients with HAM/TSP, as com-
pared to HTLV-I carriers, could be expected due to
the physiopathology of the disease and the character-
istics of the presented urinary symptoms.

Detrusor overactivity was the most frequent
urodynamic alteration and may be responsible for the
urological symptomatology observed in the studied
HTLV-I  infected population. Detrusor overactivity is
responsible for irritative bladder symptoms (dysuria,
nocturia, urgency, frequency and possibly, urge
incontinence); whereas DESD is a suitable
explanation for the obstructive symptoms, during the
bladder emptying phase (abdominal straining and
sensations of incomplete bladder emptying). In our
study DO was present in 41% of HTLV-I infected
individuals and was statistically associated to the
occurrence of nocturia, urgency, and frequency.
Detrusor-external sphincter dyssynergia, observed in
20.5% of HTLV-I infected subjects (15 individuals: 4
HTLV-I  carriers and 11 HAM/TSP patients), was
statistically associated to HAM/TSP. Previous survey
of five individuals with HAM/TSP reported DESD in
80% of cases (21). Another work from Japan
described DESD in 65% in a series of 26 HAM/TSP
patients with voiding dysfunction (22).

Of the 46 HTLV-I carriers, 39.1% had de-
trusor overactivity without DESD, suggesting that the
disruption of the pontine reflex pathways is commonly
involved, at a subclinical level, quite early in the de-
myelinating process. In the present study, four patients
without HAM/TSP presented DESD of mild degree.
These subjects, besides the symptoms of overactive
bladder, also presented hesitancy, interrupted urinary
flow, and sensation of incomplete bladder emptying.
Despite the well-documented involvement of the up-
per urinary tract in individuals with DESD, our evalu-
ation through complementary exams (urinary tract
ultrasonography, urinalysis, urine culture, and renal
function tests) did not identify any abnormality. De-
trusor-external sphincter dyssynergia of mild degree
indicates that these patients present an initial stage of
a progressive chronic disease with great risk of fur-
ther compromise the upper urinary tract.

One test was considered inconclusive. It was
performed in an independent facility with incomplete
analysis and limited quality. The patient was referred
to a second urodynamic evaluation. One HTLV-I car-
rier presented an obstructive pattern (a 61 year old
male with benign prostate enlargement). Four patients
were found to have detrusor hy pocontractility. This
pattern is compatible with infrasacral lesions,

Table 2 – Frequency of urinary symptoms and quality of life evaluation in HTLV-I infected individuals presenting either
detrusor overactivity (DO) or detrusor-external sphincter dyssynergia (DESD) on urodynamic evaluation.

Variables

Urinary loss

Urgency

Frequency #

Dysuria

Quality of life*

DO
n - %

[N]

15 – 45.5%
[33]

27 – 81.8%
[33]

16 – 34.8%
[46]

9 – 27.3%
[33]

26 – 78.8%
[33]

DESD
n - %

[N]

7 – 38.9%
[18]

17 – 89.5%
[19]

22 - 73.3%
[30]

10 - 55.6%
[18]

16 – 94.1%
[17]

RP

1.16

0.91

0.47

0.49

0.84

CI 95%

0.62 - 2.43

0.72 - 1.22

0.30 - 0.74

0.25 - 0.99

0.65 - 1.11

DO = detrusor overactivity; DESD = detrusor-external sphincter dyssynergia; n= number of cases; N = total of patients; # = was defined
as < 8 and ≥ 8 micturitions a day; * = was defined as bad / very bad or normal / comfortable.
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caused by conditions such as MS and other myeli-
tis (23).

Quality of life evaluation as assessed by QOL
questionnaire showed that the individuals who pre-
sented either DO or DESD were not satisfied with
their present urinary condition. The majority of HTLV-
I infected individuals with voiding dysfunction pre-
sented a negative impact on QOL, even more severe
in those with HAM/TSP (13.9% carriers and 81% in
HAM/TSP; OD 26.3).

CONCLUSIONS

HTLV-I infection is related to myelopathy
associated with important urological manifestations. The
exact characterization of the dysfunction and the
therapeutic plan should be individualized by the
urodynamic evaluation. Detrusor overactivity was the
most frequent urodynamic finding in the studied sample
and, probably, the main cause of urinary symptoms.
The increased frequency of detrusor overactivity without
DESD among the HTLV-I carriers suggested that the
disruption of the pontine reflex pathways is commonly
involved at a subclinical level, quite early in the
demyelinating process. Health-care professionals,
especially urologists, need to be familiarized with that
pathology which incidence has been increasing.
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The present study demonstrated the important
correlation between the severity of the disease and
the degree of vesicosphincteric compromise. It is even
more relevant the determination of an evolution pattern
in the micturition compromise of the individuals
carrying this infection. Up to the present moment the
attempts to specifically treat myelopathy associated
to HTLV-Iwere frustrated, with some antivirals and
immunomodulators still being investigated (2). The
urodynamic evidence of detrusor hyperactivity in
HTLV-I seropositive individuals, still without clinical
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neurological evidence, can allow this people the
possibility of a therapeutic intervention that might halt
the inexorable evolution of this disease. The follow-
up of those patients with an initial manifestation of
vesicosphincteric dysfunction is critical in the
determination of the possible efficacy of a precocious
therapeutic intervention.

EDITORIAL COMMENT

The authors do the urodynamic study for those
HTLV-1 infected patients with urinary symptoms and
found urodynamic abnormality in 80.8% of the patients.
The major abnormality was detrusor overactivity,
followed by detrusor-external sphincter dyssynergia.

From this study, I may suggest that central nervous
system infected patients in association with urinary
symptoms should have urodynamic evaluation for early
diagnosis and treatment of lower urinary tract
dysfunction.

Dr. Yao-Chi Chuang
Dept. of Urology, Chang Gung Memorial Hospital

Chang Gung University College of Medicine
Kaohsiung, Taiwan

E-mail: chuang82@ms26.hinet.net

REFERENCES

1. Zaninovic’ V: Possible etiologies for tropical spastic
paraparesis and human T lymphotropic virus I-
associated myelopathy. Braz J Med Biol Res. 2004; 37:
1-12.

2. Ribas JG, Melo GC: Human T-cell lymphotropic virus
type 1(HTLV-I )-associated myelopathy. Rev Soc Bras
Med Trop. 2002; 35: 377-84.

Dr. José Carlos Truzzi
Section of Urology

Santo Amaro University, UNISA
São Paulo, Brasil

E-mail: jctruzzi@hotmail.com



246

TVT versus TVT-O for Stress Urinary IncontinenceNeurourology
International Braz J Urol Vol. 33 (2): 246-253, March - April, 2007

TVT versus TVT-O for Minimally Invasive Surgical Correction
of Stress Urinary Incontinence

Vicente Sola, Jack Pardo, Paolo Ricci, Enrique Guiloff, Humberto Chiang

Urogynecology Unit, Department of Obstetrics and Gynecology, and Department of Urology,
Las Condes Clinic, Santiago, Chile

ABSTRACT

Objective: The present work describes our experience in surgical correction of stress urinary incontinence, comparing both
the TVT and the TVT-O techniques.
Method: Between October 2001 and March 2004, 76 patients underwent the TVT procedure. Between January 2004 and
January 2005, 98 surgical corrections of urinary incontinence were carried out using the TVT-O technique.
Results: Median operative time was 28 minutes for TVT and 7 minutes for TVT-O. Intraoperative complications for TVT
occurred in 4 patients (6.6%): urinary bladder perforation in 3 patients (5%, p = 0.0228) and parietal peritoneum perforation
in 1 case (1.6%). No intraoperative complications took place during TVT-O. Immediate postoperative complications: tran-
sient urinary retention in TVT, 2 cases (2.6%) and overcorrection in TVT-O (1%) which was readjusted within 24 hours.
There were no late complications after TVT. There were 2 cases (2.04%) with late complications in TVT-O. TVT and TVT-O
resulted in correction of incontinence in 100% of the patients.
Conclusion: TVT and TVT-O are two effective techniques for the correction of stress urinary incontinence. TVT-O would
seem to be a technique much easier to perform resulting in less intraoperative complications.

Key words: urinary incontinence, stress; suburethral sling; female; tensionless vaginal tapes; transobturator tapes
Int Braz J Urol.  2007; 33: 246-53

INTRODUCTION

A number of techniques for the correction of
stress urinary incontinence have been described
through the years. In 1996, Ulmsten published the
minimally invasive technique known as TVT (1). Many
authors believe TVT should be considered the gold
standard for surgical correction of stress urinary in-
continence (2), by virtue of its efficiency featuring up
to 81% and 16% complete and partial remission re-
spectively (3). Nevertheless, the technique entails the

disadvantage of requiring intraoperative cystoscopy,
and consequently it is not free of risks such as blad-
der, urinary tract and intestinal injury among others
(4-7). In 2001, while in search of a simplified version
of the procedure, Delorme (8-10) described the TOT
technique (trans-obturator-tape). The main advantages
of such technique are more anatomical position of the
tape than with TVT, the fact that needles do not pass
through the retropubic space, it entails less operative
blood loss, do not involve abdominal incisions, is asso-
ciated with a decreased risk of urinary bladder and
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intestinal injuries and does not require cystoscopy.
Thus, TOT merged as an easier to perform and faster
to achieve surgical technique when compared to TVT
(11).

In 2003, Jean de Leval during an attempt to
further simplify the procedure, described TVT-O (12).
The TVT-O procedure is even closer to the concept
of minimally invasive surgery than its predecessors
TVT and TOT. Dissection of the anterior vaginal wall
involves only one centimeter; the dissection of the
paraurethral space is performed with fine scissors;
the use of a winged bendable guide helps in the intro-
duction of the needle; needles pass through only once
and are withdrawn from the inner side of a protective
plastic sheath; cystoscopy is not needed. As well as
in the case of other kinds of TOT, the efficacy of
such procedure should be further assessed in the long
term (13). Undoubtedly, techniques involving polypro-
pylene mesh tape within the medial urethra should be
considered as first choice for SUI (14,15).

The present work describes and compares
our experience with TVT and TVT-O techniques in
surgical therapy of urinary incontinence.

PATIENTS AND METHODS

Between October 2001 and March 2004, 76
patients underwent a surgical procedure with the clas-
sic TVT technique (1) at the Urogynecology and Vagi-
nal Surgery Unit, Department of Obstetrics and Gy-
necology, of Las Condes Clinic. When we got to know

the new technique TVT-O we decided to initiate and
to compare them in our surgery experiences.

Between April 2004 and January 2005, 98
surgical corrections of urinary incontinence were car-
ried out through the TVT-O technique (12).

Used TVT and TVT-O are system of Johnson
& Johnson Companies.

The data obtained for both surgical techniques
were pooled in previously designed databases, for pro-
spective follow-up.

For patients undergoing TVT, the median age
was 53 years (range: 35 to 72), the median body weight
was 64.8 kg (range: 50 to 90 kg), the BMI was 27.6
(range: 23 to 32), and vaginal parity was 2 (range: 2 to
5 deliveries).

For patients undergoing the TVT-O proce-
dure, the median age was 54 years (range: 38 to 74),
body weight ranged between 53 and 82 kg (median
65 kg), the BMI was 27.5 (range: 23 to 33), and vagi-
nal parity was 2.6 (range: 0 to 5), Table-1. All patients
underwent the urodynamics test in order to classify in
preoperative time the type of urinary incontinence
(according to the classification ICS 1999), which evi-
denced the following in patients scheduled for TVT:
Type II SUI in 71 (93%) patients (including 22 cases
of mixed incontinence) and type III SUI or intrinsic
sphincter deficit in 5 cases (7%).

In patients scheduled for TVT-O, type II SUI
was found in 91 (93%) cases (including 9 cases of
mixed incontinence), type III SUI was found in 4 cases
(4%) and type 0 SUI was evidenced in 3 cases (3%),
Table-2.

Table 1 – Comparison for study patients.

           TVT         TVT-O

Number of patients 76 cases 98 cases
Months after surgery 10/2001 to 03/2004 04/2004 to 01/2005
Median age ( p Value 0.263 ns*) 53 54
Age range 35 to 72 (SD = 9.36) 38 to 74 (SD = 8.06)
Body weight ( p Value 0.971 ns*) 64.8 (SD = 8.25) 65 (SD = 8.03)
Body weight range 50 to 90 53 to 92
Body mass index 27.6 27.5
Vaginal parity 2 (0 to 5) 2.6 (0 to5)

Comparison body weight and age, non-significant difference (ns, p > 0.05) as for Student t test (*).
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There was a gynecological surgical procedure
associated to the procedure for correction of urinary
incontinence in 61 cases (80.3%) for TVT and in 78
cases (79.6%) for TVT-O. The gynecological surgi-
cal procedure took place in all cases during the period
after TVT or TVT-O.

All these procedures were initially carried out
under regional anesthesia, while in those cases re-
quiring laparoscopy, additional general anesthesia was
used.

Only TVT cases were implemented with in-
traoperative videocystoscopy.

The Foley catheter was removed only once
the TVT or TVT-O procedure was completed, and
after completing 24 hours of the preoperative period
in those cases involving complementary surgery.

One simple intravenous dose of 2 g
Cephazoline was used as prophylactic antibiotic
therapy.

Rofecoxib 50 mg per os was administered one
hour prior surgery as analgesia for TVT alone or in
association with other surgical procedures, with fur-
ther oral monodose every 24 hours.

The same dosing scheme was used for anal-
gesia in patients undergoing TVT-O, since November
2004, replacing Rofecoxib for Valdecoxib 40 mg fol-
lowing the same above-mentioned prescription.

All patients received information prior to sur-
gery, which included details about the procedure, TVT
or TVT-O respectively, and concerning the concomi-
tant surgical procedure when indicated. All patients
signed an informed consent.

All patients were controlled in an outpatient
basis between 7 and 14 days and 3 and 6 months af-
ter the procedure. Telephone communication was
maintained when needed.

Both patient populations displayed a normal
distribution upon comparison. The student “t” test for
continuous parametric variables was used. The sta-
tistical analysis was carried out though the use of Excel
(Microsoft Corporation) and Statview (SAS Institute,
Cary, NC).

RESULTS

There were no significant differences be-
tween both groups upon comparing age and body
weight.

Association  to  Additional  Gynecological
Surgery

In the TVT group there were 21 cases with
two additional surgical procedures (34%) and 40 cases
with one additional surgical procedure (66%). Among
the TVT-O treated patients there was one additional
surgical procedure in 66 patients (67%), two in 26
patients (27%) and three in 6 patients (6%). Thirty
cases required laparoscopic surgery (31%).

As for TVT, vaginal plasty was the most com-
monly associated surgery, followed by laparoscopic
hysterectomy, vaginal hysterectomy, laparoscopically
assisted vaginal hysterectomy, laparoscopic tubal ster-
ilization, Gargiulo’s operation, adnexectomy and tra-
chelectomy.

For TVT-O, the most commonly associated
additional surgical procedure was vaginal plasty, fol-
lowed by vaginal hysterectomy, laparoscopic hyster-
ectomy, laparoscopic tubal sterilization and partial vul-
vectomy.

Operative  Time
Measured from the opening to the closing of

the vaginal mucosa):
Median operative time for TVT was 28 min-

utes (range between 20 and 48 minutes), while for
TVT-O it was 7 minutes, with a range between 4 and
15 minutes.

Table 2 – Comparison of the urodynamic test results.
Urodynamic test performed before surgical correction in
order to classify urinary incontinence.

TVT TVT-O

Type 0 SUI 00 03 (3%)
Type I SUI 00 00
Type II  SUI 71 (93%) 91 (93%)
Type III SUI 05 (7%) 04 (4%)
Total 76 98

Urodynamic classification, ICS 1999. SUI = stress urinary
incontinence.
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Intraoperative  Complications
Among patients treated with TVT, intraop-

erative complications occurred in 4 cases (6.6%).
Complications were: bladder perforation in 3 cases
(5%) and parietal peritoneum in 1 case (1.6%). Com-
plications were due to the TVT needle insertion pro-
cedure, and were not related to the additional gy-
necological surgical procedure. Bladder perforation
cases involved the lateral anatomical bladder area,
and the location was corroborated with intraopera-
tive cystoscopy. The needle was reinserted and the
procedure was completed easily. A Foley catheter
was placed for 4 days in one case and for 2 days in
the remaining two cases. All patients underwent
complete recovery, with no further complications.
No additional interventions were needed in the case
of parietal peritoneum perforation, in which we ob-
served it  like a finding when we made a
laparoscopic surgery after anti-incontinence pro-
cedure.

TVT-O treated patients did not experience
complications during the operative act. There was no
bladder no urinary tract injuries (Table-3).

For both surgical techniques, intraoperative
blood loss was scarce (less than 80 mL).

Immediate  Postoperative  Complications
(up to 7 days)

During the immediate postoperative period,
among TVT treated patients, there were two cases
of dysfunctional voiding (2 out of 76; 2.6%), due to
transient urinary retention. Both cases recovered af-
ter voiding through a Nelaton catheter in one occa-
sion, with no need of further interventions. Both cases
did not have associated surgery.

There were complications in one case (1 out
of 98; 1.02%), consisting of urinary retention due to
overcorrection. The case required surgical correction
at the operating room within 24 hours of the first sur-
gery. The sutures of the mucosa of the anterior vagi-
nal wall were removed (1 cm), and the tape was ad-
justed by means of traction with Kelly clamps between
the urethra and the polypropylene mesh. The latter
consisted of TVT-O associated with posterior colpo-
perineoplasty.

No hematomas or infections of the operative
area were observed in any of the cases (Table-4).

Analgesia
There was no need for additional pharmaco-

logical therapy to the initially designed scheme for the

Table 3 – Comparison of intraoperative complications.

Complication   TVT TVT-O p Value

Bladder perforation 3 (5%)     0 0.0228 (s)
Parietal peritoneum perforation 1 (1.6%)     0 0.5 (ns)
Total 4 (6.6%)     0 0.0102 (s)

s = significant difference; ns = non-significant difference.

Table 4 – Comparison of immediate postoperative complications.

Complication TVT TVT-O  p Value

Transient urinary retention 2 (2.6%) 0 0.078 (ns)
Urinary retention requiring correction 0 1 (1.2%) 0.1611 (ns)
Hematoma 0 0 0.5 (ns)
Surgical wound infection 0 0 0.5 (ns)
Total 2 (2.6%) 1 (1.02%) 0.2206 (ns)

ns = non-significant difference.
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management of postoperative pain, since patients re-
ported an adequate degree of pain control in all cases.

Ambulation  and  Discharge
For both approaches, all patients were asked

to be up immediately after the loss of the effect of
anesthetics. Food intake was resumed between 2 and
4 hours after surgery.

Discharge home occurred in both TVT and
TVT-O unassociated with additional surgeries, after
confirming a second spontaneous micturition. The
median length of hospital stay was 48 hours for TVT
and 12 hours for TVT-O.

For both approaches, in those cases associ-
ated with anterior or posterior colpoperineoplasty, dis-
charge occurred at 24 hours. In those cases associ-
ated to hysterectomy, discharge occurred after 48
hours.

Late  Postoperative  Period  Complications
 (more than 1 week)

There were no late complications for TVT,
while there were late complications in 2 cases among
TVT-O patients (2 out of 98; 2.04%).

The first case consisted of polypropylene
mesh tape erosion into the mucosa of the anterior
vaginal wall, measuring 1 cm2, which was evidenced
6 weeks after surgery. The complication required sec-
tioning the tape at the operating room, a procedure
resulting free of complications. Such case had needed
TVT-O associated with anterior and posterior colpo-
perineoplasty.

The second case consisted of a urinary re-
tention occurring 11 days after surgery, it was of sud-
den onset. Urinary infection was ruled out and the
retention corroborated to and evacuated with an in-

termittent Nelaton catheter. Both sutures were re-
moved from the mucosa of the anterior vaginal wall
with local anesthesia (lidocaine) in an outpatient ba-
sis, and the position of the tape was adjusted through
traction with scissors. The latter case was a TVT-O
procedure associated with labioplasty. There were no
new retention episodes and continence remained nor-
mal. There was no fistula formation in any of the cases
(Table-5).

Resolution  of  Urinary  Incontinence
Urinary incontinence was successfully cor-

rected in 100% of TVT cases, including those with
mixed incontinence. In 73 cases (96%) there was cure
(the incontinence absence after surgery was consid-
ered cure), while in the remaining 3 (4%) the cure
was partial or improvement (incontinence urinary epi-
sodes less than once every two weeks). There were
no failures related to the technique.

Correction of the urinary incontinence was
successful in all 98 patients (100%) including those
with immediate and late postoperative complications.
Among patients with type II SUI, two cases presented
de novo urge incontinence, which resolved spontane-
ously 30 and 45 days later respectively. Among those
cases with mixed urinary incontinence (9 cases), only
one patient remained with micturition urge, therefore
she was treated with Detrusitol (Tolterodine) with a
complete response to therapy.

Cases of fault were not observed (urinary
incontinence episodes more of one per week), Table-
6. The general comparison between TVT and TVT-
O is shown on Table-7.

All patients were followed in compliance with
the protocol, which is still under observance in 6 TVT-
O cases.

Table 5 – Comparison of late postoperative complications (more than one week).

Complication TVT  TVT-O   p Value

Tape exposition    0 1 (1.02%) 0.1562 (ns)
Urinary retention requiring correction    0 1 (1.02%) 0.1562 (ns)
Total    0 2 (2.04%) 0.0764 (ns)

ns = non-significant difference.
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COMMENTS

A great number of techniques have been de-
scribed for the correction of stress urinary inconti-
nence. Lately, tension-free tape techniques, introduced
in 1996 with TVT, have undergone a significant de-
velopment.

The TVT-O approach is easier to perform,
by virtue of the fact it does not require intraoperative
cystoscopy. Needles are passed from “outside to in-
side”, and thus remain far from the bladder and the
urinary tract, consequently decreasing the risk of an
eventual bladder perforation (p = 0.00228: statistically
significant). Furthermore, the use of guides enables
an easy introduction towards the obturators. All the
above mentioned has resulted in the absence of intra-
operative complications across our experience with
TVT-O compared to the TVT approach (statistically
significant difference).

Table 6 – Comparison of resolution of urinary inconti-
nence between both techniques.

Resolution of SUI    TVT TVT-O p Value

Total 73 (96%) 98 (100%) 3.84 (s)
Partial 03 (4%) 00

s = significant difference.

Table 7 – General comparison between TVT and TVT-O.

Comparison TVT TVT-O

Operative time (median) 28 min 7 min
Range of operative time 20 to 48 min 4 to 15 min
Time for ambulating 2 to 4 hours 2 to 4 hours
Length of hospital stay 48 hours 12 hours
Resolution of SUI 100% 100%
Intraoperative complications (p = 0.0102, s) 4 (6.6%) 0
Immediate postoperative complications (p = 0.2206 ns) 2 (2.6%) 1 (1.02%)
Late postoperative complications (p = 0.0764, ns) 0 2 (2.04%)

s = significant difference; ns = non-significant difference.

When comparing postoperative complications
in our experience in both procedures was low, the dif-
ference between both techniques in our experience is
remarkable. Complications in TVT-treated patients
were two cases of transient urinary retention during
the immediate postoperative period, and were treated
with Nelaton catheter evacuation, not requiring addi-
tional interventions. In contrast, among TVT-O-treated
patients the complication was an overcorrection dur-
ing the immediate postoperative period, which required
correction. For the same technique, during the late
postoperative period, there was one case of erosion
to the anterior vaginal wall due to tape exposition, and
a case of urinary retention after the 11th postopera-
tive day, which required tape adjustment. Taking into
consideration this last case, we started leaving a looser
tape under the urethra, and obtained the same results
for resolution of the incontinence, preventing thus such
complication from occurring again.

Both techniques are effective in correcting
stress urinary incontinence, with 100% success rate.
For TVT, a partial cure or improvement occurred only
in 4% of the cases. When comparing only cure rates
there is a statistically significant difference between
TVT and TVT-O, favoring TVT-O.

In the present when we asked to these pa-
tients (TVT and TVT-O) about quality of life, they
respond that it has improved remarkably. Neverthe-
less, we have initiated new protocols of pursuit and
we continued adding new patients to register if the
cure rates stay in the time.
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EDITORIAL COMMENT

The authors report on their experience with
TVT and TVT-O in the surgical treatment of female
stress urinary incontinence. The two study populations
were relatively homogenous with regards to number,
age, parity, and BMI. The authors detected very high
rates of surgical cure with both techniques but noted a
comparatively distinct ease of use with the TVT-O.

The authors should be commended for add-
ing to the world’s literature their experience with the

relatively new TVT-O technique. Highlights that they
have noted include the low rate of perioperative com-
plications including voiding dysfunction (urinary urge
incontinence and urinary retention) and vaginal tape
erosion. It is hoped that in 3-5 years the authors con-
sider revisiting the study population and report on the
durability rates of this operation as well as potential
appearance of any late complications.

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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What Is Important For Continent Catheterizable Stomas:
Angulations or Extension?
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ABSTRACT

Objective: We developed an experimental ex-vivo model to define factors that may influence continence of catheterizable
channels by urinary and colonic stomas based on the principle of imbrication of the outlet tube.
Materials and Methods: From 20 pigs, colon specimens with 25 cm length were obtained and a transverse flap with 3.0 cm
length x 1.5 cm width in the average point of the intestine was tubulated to create an efferent tube. With the tube configured,
it was embedded by 3 seromuscular stitches far 0.5 cm each other. A pressure study of both intra-luminal surface and
channel was then conducted during the filling of the submerse piece with environmental air in a water container, to define
the efferent channel continence. The study was repeated after the progressive release of suture stitches until only one
stitch remains.
Results: Channel continence analyzed in each segment in three different valve length situations, making a total of 20
segments, revealed that with 3 stitches (1.5 cm valve) the maximum average pressure prior to overflow was 54 cm H

2
O; 53.65

cm H
2
O with 2 stitches (1.0 cm of valve), and 55.45 cm H

2
O with only one stitch (0.5 cm of valve), which are the same values.

The record at the segment explosion pressure was 67.87 cm H
2
0.

Conclusion: The study showed that angulation of channel with colon, maintained by only one stitch (0.5 cm imbrication)
was more important than a larger extension of the valve, represented by 3 suture stitches (1.5 cm imbrication) in order to
allow continence to the efferent channel.

Key words: urodynamics, urinary diversion, continent urinary reservoirs, fecal incontinence, animal experimentation,
swine
Int Braz J Urol.  2007; 33: 254-63

INTRODUCTION

Mitrofanoff’s principle is regarded as a routine
procedure in pediatric urology and the appendix is the
channel of choice for that purpose (1) being Monti’s
tubes a valid alternative (2).

Recently, our group published a technique of
ileal catheterizable reservoir for bladder reconstruction,

discharging the use of both appendix and Monti’s tube,
thereby simplifying the surgery strategy (3).
Thereafter, the same principle has been applied to the
left colon aiming to provide an ostomy for antegrade
enemas in severe fecal incontinence as an alternative
to MACE (4,5). In both techniques, channel’s
continence mechanism is represented by imbrication
of the efferent channel over seromuscular stitches
either at the top of reservoir or at the colon.
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In order to understand best the functioning of
this method of continence used in the above-mentioned
techniques and attribute the importance of the
extension of the necessary imbrication to produce
continence, we developed an ex-vivo model in pig’s
colon segments with efferent channel under valve,
aiming to check channel’s continence by means of a
pressure study (6).

MATERIALS AND METHODS

An experimental acute-type study model
performed in Landrace pigs (16 females and 12 males)
of approximately 20 kg weight was proposed. The
animals were brought from the nursery to the
laboratory 72 hours prior to the surgery and remained
in a 12-hour fasting prior to surgical procedure.

The anesthetized animal was positioned in
dorsal decubitus. After exposing the peritoneal cavity,
a colectomy 50 cm far from the ileocaecal valve was
performed.

A 25 cm length standard mold was used to
define identical intestinal segments and the efferent
channel in the medium point of the bowel. A 3 cm
length x 1.5 cm width transverse flap from the
anterolateral wall was tubulated with continuous

mononylon 6.0 suture, using a 12 French plastic
catheter as mold (Figure-1). The defect created was
likewise repaired by a total continuous anchored suture
in the edges with the same thread (Figure-2). With
the tube configured, the same was brought back to its
bed for subsequent creation of a continence line. This
continence valve was created by seromuscular stitches
near the channel, aiming to promote channel
imbrication in the intestinal bed. In the present
experiment, it was defined that this suture should be
made with three separated stitches with mononylon
6.0 thread from 0.5 cm of the channel’s base with 1
cm of lateral spacing and distally advancing each stitch
in 0.5 cm until completing the 1.5 cm length suture
(Figure-3). At the distal end of this channel, a 12 French
plastic catheter has been fixed, with minimum
introduction, connected with a pressure transducer
(P2). Two other catheters, of the same measure as
previously mentioned, were also introduced in each
end of the intestinal segment, occluded thereafter with
0.5 cm thick multifilament cotton thread tying. In one
of the catheters, a piece with a sphygmomanometer

Figure 1 –  25 cm intestinal piece with overlapped mold.
Figure 2 – Making of intestinal channel and repair of intestinal
wall.



256

Experimental Catheterizable Stomas

insufflating mitten was used to insufflate air into the
piece. The other was connected with a second
pressure transducer (P1) in order to record the
pressure at the bowel lumen. After completion of this
procedure, the recording of the data to evaluate
effectiveness of the valve mechanism and channel’s
continence was initiated.

In the bowel segment, pressure measures
through two catheters tied to the ends, namely: luminal
pressure (P1) and channel pressure (P2) were defined.
The piece was immersed in the 7.5L flowing water
container in order to remain immersed in water and
three 500g metallic weights were tied to the ends. A
third catheter was connected with an insufflating
mitten, to allow filling of the piece with environment
air. Channel’s continence was objectively studied in
each intestinal piece through the pressure study of
the reservoir.

Air filling in the piece was performed in a
progressive manner, taking into account P1 (luminal
pressure) and P2 (channel’s pressure) records. Control
of piece continence has also been visually evaluated,
recognizing occasional air losses with bubbling in water
container in such a way the author could find where
the air was coming from. A loss of air through the
channel would represent a valve failure and define
the channel leak point pressure (Figure-4).

We defined 2 experiments to validate our data
collection as follows:

A) Validation of P2 (channels’ pressure)
record. We selected 3 bowel segments in which the
channel was maintained without valve and a reading
of P1 and P2 records was performed in accordance
with the experiment protocol. In the lack of a valve,
there was the communication of the luminal surface
of intestinal lug with the channel. Thus, we would
reach similar pressure levels, which would validate
P2 record.

B) Intestinal piece rupture pressure. We
selected 8 intestinal segments, which were immersed
in the reservoir without making the channel, just with
intraluminar (P1) pressure, aiming to define bowel
pressure of rupture or explosion pressure. Based on
this result, we could define the approximate maximum
limit of pressure when insufflating pieces of the main
experiment.

Data collection methodology was performed
so as to establish initial pressure records with the three
stitches applied. Then, the most distal stitch was
removed and the pressure measures repeated. The
procedure was progressively repeated until the
removal of the last stitch. This methodology allowed
us to evaluate valve extension in channel continence.

Figure 3 –  Standardization of continence line distance of
seromuscular stitches at the intestine.

Figure 4 – Illustrative photo of the experiment showing
arrangement of catheters and P1 and P2 transducers for
demonstrating before immersion on the water and give the
pressures.
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RESULTS

Results were reviewed in both analytical and
descriptive manner, which are presented on tables and
graphs.

Sub-experiment A (validation of P2): It was
found that in 3 intestinal segments evaluated without
making a valve, P1 and P2 records were identical,
thereby confirming that channel pressure registered
by P2 constituted an actual parameter with no
methodology artifact (Figure-5).

Sub-experiment B (Intestinal piece rupture
pressure). Values obtained in the evaluation of eight
intestinal pieces showed that intestinal segment
average explosion pressure was 67,875 cm H

2
O

(Table-1). It should be noted that the intestine rupture
occurred always at the time of insertion of mesocolon
vessels.

Channel continence analyzed in each segment
in 3 different valve length situations, making a total of
20 segments showed that with 3 stitches (1.5 cm of
valve) the maximum average pressure checked was
54 cm H

2
O. With 2 stitches (1.0 cm of valve) the

maximum average pressure checked was 53.65 cm
H

2
O, and with only one stitch (0.5 cm of valve) the

maximum pressure checked was 55.45 cm H
2
O

(Table-2).
The maximum pressure found represented the

moment in which we observed the air loss (bubbling)
at the suture line of the defect created by the intestinal
piece. At no time, air loss by the channel was noted.

P1 (luminal pressure) and P2 (channel pres-
sure) analysis in a valveless situation (3 intestinal seg-
ments) revealed the total correspondence between the
two records in the urodynamic study, thereby validat-
ing P2 measure. It can be noted that there is a paral-
lelism among curves in the urodynamic ranging.

In the main experiment with piece filling, we
noted the increase of P1 ranging without increasing
P2, which characterizes the effectiveness of the valve
mechanism of continence in an urodynamic viewpoint
(Figure-6).

COMMENTS

Complications of continent catheterizable
ostomies are well known but mainly they reflect stoma
incontinence and stenosis. Schneider et al., 1974, in
their experimental work with continent vesicostomy,
related such types of complications (7). Mitrofanoff,
in 1980, in his first clinical series published, showed
15% of ostomy-related complications that ended up
motivating a surgical review (1). Malone, in 1995,
showed a success rate of about 71% for MACE
surgery and among the twenty-one children submitted
to surgery, the most frequent complications were
associated to ostomies, mainly stenosis (in five children)
and incontinence (also in five children) (8).

Since 1998, our group has been successfully
applying the technique of bladder augmentation with
catheterizable channel made from a flap of the own
ileal intestinal wall (3). This technique precludes the
need of caecal appendix and the isolation of an ileum
pediculate segment, as well as entero-anastomosis,
as it happens in Monti’s technique. Results are quite
stimulating and similar to literature with low rates of
complications. In a recent analysis of the fifty-four
(54) initial cases, stoma-related complications were
7.4% and stenosis, also in 7.4% (9).

The idea of proposing such experiment was
based on some doubts, which raised with the
development of the efferent channel principle, since
the literature has no objective data regarding channel
length or the necessary extension of seromuscular
imbrication, as well as the number of stitches to assure
incontinence. We wanted to investigate exclusively

Table 1 – Intestinal pressure of rupture.

Intestinal Piece

1
2
3
4
5
6
7
8

Average

    Rupture Pressure  (cm H
2
O)

088
073
048
067
056
045
056
110

00067.87
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Figure 5 –  Pressure curves of intestinal light (P1 - red ranging), channel (P2 - green ranging) and gradient pressure (P3 - purple ranging)
showing parallelism in the lack of valve; thereby validating P2 record.

Figure 6 – Urodynamic apparatus pressure records demonstrating that, after making the valve, P1 (red ranging = intestinal pressure)
and P2 (green ranging = channel pressure) curves fail to present parallelism, and in cut 1 the valve has 3 stitches, in cut 2, 2 stitches and
cut 3 only 1 stitch, maintaining the same effectiveness of the valve. The fourth test represent only the last stitch pressure for confirm the
continence with 3 stitches.
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the principle of imbrication of the tube, which we
have been applying in our concept of neobladder and
ACE.

Yue-Min Xu et al., 1999 (10), and Lampel et
al., 1995 (11), used the urodynamic set to evaluate the
continence of ileal and colonic channels, by utilizing a
saline solution to fill the reservoir. In other experimental
study, Koh et al., 1990 (12), showed that it is possible
to introduce air into the intestine aiming to evaluate
both distensibility and maintenance of intestinal wall
integrity. We adopted this concept in our experiment
because of its simplicity and assumed it could be
feasible to evaluate the valve continence.

Based on this data, an original experimental
model to evaluate continence of continent colonic
channels was created. Loss characterization (bubbling)
could be easily recognized, since the bowel was
already immersed in a water container.

Standardization of plastic mold applied as a
guide to section the efferent channel in the segment
allowed us to reach uniformity both in the length of
intestinal wall and in the measures of intestinal wall
channel. The distance among continence seromuscular
stitches, as well as the lateral spacing of both channel
and intestinal lug was also standardized.

The animal model was chosen due to its
medium size and a certain anatomic similarity of pig’s
large intestine with the human’s.

In this study, we defined parameters used in
the urodynamic study to define channel continence.
The use of catheters respectively in the bowel lumen
and in the channel lumen allowed us to confirm the
pressure transmission between these two areas in the
sub-experiment without valve making. The explosion
pressure in eight segments, defined how much air could
be insufflated into the intestinal segment without risk

Table 2 – Maximum continence pressure of channels with 3, 2 and 1 imbrication sutures.

Experimental Piece Three Sutures  Two Sutures One Suture

1 049 045 045
2 050 050 049
3 144 119 106
4 083 088 078
5 066 057 048
6 050 050 069
7 057 063 059
8 055 056 055
9 078 076 081
10 046 045 046
11 038 038 036
12 038 036 042
13 030 032 026
14 048 045 048
15 042 041 050
16 044 043 046
17 045 045 050
18 048 048 048
19 048 046 048
20 051 050 050

             Average 055.45 cm H
2
O 053.65 cm H

2
O 054 cm H

2
O
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of explosion. It should be pointed out that bowel rupture
occurred in the mesenteric face, at the time of
immersion of vessels into walls, thereby corroborating
the findings of work by Koh et al., 1990 (11).

Yue-Min Xu et al., in 1999 did an experimen-
tal work in dogs using urodynamic evaluation of
catheterizable channels with valved mechanisms and
valveless channels (9). Imbrication extension (conti-
nence line) at the abdominal wall in this work ranged
from 2.5 cm to 4.0 cm. The authors confirmed that
the continence mechanism of the channels was ef-
fective and suggested that, as the pressure increases
in the reservoir, the same pressure is transmitted to
the channel, thereby defining the valvular mechanism.
The authors concluded that both imbrication exten-
sion and channel size provide a protection mechanism
for incontinence, since in abdominal wall tunnels with
extension lower than 2.5 cm the leak pressure was
lower. This study has the merit of being performed
with animals with chronic segment. Lampel et al., in
1995, in a clinical evaluation of urinary diversion with
Mainz Pouch’s technique (ileocaecal reservoir), also
using urodynamic apparatus, compared two types of
channels in the colon and related that the maximum
average contention pressure was 30 cm H

2
O when

the reservoir was empty, and 55 cm H
2
O in full reser-

voirs. Imbrication extension (contention mechanism)
was 3.8 cm (11).

Results noted in the present study are similar
to those of literature regarding continence pressure,
since while performing three contention stitches we
found luminar pressures near the average explosion
pressure of intestinal segments. However, limitations
of this study should be pointed out. First, it treats an
acute model, with ex-vivo intestinal segments. Suture
line could jeopardize pressure measures if they would
not be well done. Nevertheless, the use of proper
threads (mononylon 6.0) and continuous suture allowed
us to reasonably overcome this difficulty. Even so,
the maximum continence point in all experiments was
indeed the maximum resistance of this suture line, that
is, the bubbling showed that losses did not occur by
the channels but at the suture line. However, bubbling
extension with an active valve occurred in high
pressures and near bowel explosion pressure, which
demonstrates effectiveness of the continence

mechanism. We believe that in a chronic study, the
maximum supported pressure could be even higher
and we intend to subsequently perform it.

In analyzing the description of the surgical
experiment, it can be noted that the model, even though
ex-vivo, is effective to reproduce exactly the surgical
technique we have been performing in the last six years
for both urinary reservoirs and catheterizable colonic
channels. We were able therefore to understand that
according to our previous suspicions, angulation is more
important than extension of the embedding stitches. We
recognize however that the standard approach for
Mitrofanoff principle (appendix/Yang-Monti tube) might
have different resistance mechanisms and we respect
the opinion of others in considering this strategy as first
line treatment. We treat however, our patients differently
in our department according to the above mentioned
procedures.

Our study brought some interesting
contributions to understand the continence mechanism
of these catheterizable channels: A) Imbrication
extension of the channel, as expected, does not seem
to be a primordial factor to provide a good continence
mechanism; B) A very important data in this experiment
is that with only one stitch, that is, 0.5 cm of channel
imbrication of the outlet tube, we already obtained the
continence. These make us believe that channel
angulation provided by this stitch is the main factor
for the continence.

CONCLUSION

The effectiveness of a valvular mechanism
by catheterizable channels tested in this experimental
model through pressure records (urodynamic) was
attested. Most important than valve extension, the
angulation at the imbrication maintained for only one
point (0.5 cm) was the most important factor for
efferent channel continence, since the overflow
pressure (bubbling) had no statistically significant
difference for 0.5, 1.0 and 1.5 cm imbrication.
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EDITORIAL COMMENT

In this experimental study, the authors
developed an ex-vivo animal model to investigate the
factors that may influence continence of
catheterizable conduits based on the principle of
imbrication of the outlet tube. They compared whether
angulation and extension of imbrication affected the
continence mechanism. They found that angulation
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of channel with colon, maintained by only one stitch
(0.5cm imbrication) was more important than a larger
extension of the valve, represented by 3 suture stitches
(1.5cm imbrication) in order to allow continence to
the efferent channel.

This is a very well designed animal study to
objectively show the effectiveness of imbrication, which
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is a frequently used technique to achieve the continence
while creating catheterizable channels. As authors
clearly demonstrated, the creation of angulation itself is
more important than the length of the imbricated part
of the conduit. Although, this is may not true when the
conduit and the through, in which the conduit is placed,
is in the same plane (no angulation at all) (1,2). In this
time, the length of the imbricated tunnel may become
important to create an effective continence. Another
point is an acute angulation may cause problems related
with catheterization.

In standard technique, appendix or Yang-
Monti tube is used to create a channel. If both of them
are not available transverse flaps from ileum or colon
can be used (3,4). In this study, the authors showed
the effectiveness of channels based on transverse
colon flaps. In my opinion, appendix, if available, must
be the first choice because of stronger muscle backing

which affect long-term success rate regarding
continence and ease of catheterization.
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EDITORIAL COMMENT

Vilela and associates present an interesting
and clever modified ex vivo model to test whether
continence of the efferent catheterizable channel was
due to angulation at its base or dependence on tunnel
extension of various lengths. The channel in this paper
has a nipple-like continence mechanism similar to that
of the gastric fundoplication, but different from the
flap-valve principle described by Mitrofanoff. Macedo
Jr. et al have described this technique in both urinary
and ACE stomas in the past with good success (1,2).
Advantages of this technique include its simplicity,
reduced operative duration, lack of entero-
anastomosis, as well as its application in those patients
requiring an augmentation who have no appendix (1,3).

The authors are to be commended for their
efforts at validating their pressure measurements as

well as defining one of the limitations of an ex vivo
model by determining segment explosion pressure.
It appears that intraluminal pressures remain constant
between tunnel lengths of 0.5 – 1.5 cm. This has
potential clinical application as it seems that surgeons
should strive to make a longer tunnel but feel
somewhat comforted by the fact that the continence
mechanism can potentially remain intact as long as
1 suture remains in place. Imbrication at the base of
the channel maintains angulation and it would seem
reasonable to assume that this is the most important
suture from a technical standpoint, although in the
current study, pressures were only measured by
sequentially removing the distal sutures and not from
the base out distally, so this assumption cannot be
validated.
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The authors point out their limitations of a
fresh suture line but are addressing this with a more
chronic study.

This paper certainly contributes to our
understanding of the contributing factors that will make
this procedure successful in our patients. Construction
of continent urinary stomas using the Mitrofanoff
principle remains the preferred choice at our institution.
Imbrication of the base of the appendix during an ACE
procedure is dictated by surgeon preference, however,
also depends upon the surgical approach taken with
imbrication less likely during a laparoscopic procedure.
No matter the technique chosen, the importance of
meticulous attention to detail when constructing these
channels cannot be overemphasized (3).
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Dr. John C. Thomas
Division of Pediatric Urology

Monroe Carell Jr. Children’s Hospital at Vanderbilt
Nashville, Tennessee, USA

E-mail: john.thomas@vanderbilt.edu

EDITORIAL COMMENT

Creation of continence mechanism is a
mainstay in the armamentarium of pediatric urologists
and reconstructive surgeons since it was originally
described by Mitrofanoff in 1980. Since this
publication, there was an increased interest in
preserving the appendix for creating a stoma in a
MACE procedure, for preferences of the surgeon,
and at other times because the appendix was not
available.

In this article, Vilela et al, developed an
experimental ex-vivo model to define the factors that
influenced continence of catheterizable stomas based
on the principle of imbrication of the outlet. The authors
should be congratulated because this research study

was very well conducted. The authors demonstrate
the potential to achieve stoma continence rates with
only one stitch, suggesting that the angulation and not
the extension of the imbrication is the main factor for
continence. This help to understand the continence
mechanism and the extension of the necessary
imbrication of the efferent channel over seromuscular
stitches to produce continence.

As the authors pointed out there are several
variations in surgeon’s preferences when doing a
catheterizable stoma. This article will help the surgeon,
when performing an imbrication procedure to a
catheterizable stoma, to better understand the
physiologic process to gain continence.

Dr. Miguel Castellan
Jackson Memorial Hospital and

Miami Children’s Hospital, University of Miami
Miami, Florida, USA

E-mail: miguel.castellan@excite.com
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Re: Pudendal Nerve Latency Time in Normal Women via
Intravaginal Stimulation

Geraldo A. Cavalcanti, Gilberto M. Manzano, Lydia M. Giuliano, Joao A. Nobrega,
Miguel Srougi, Homero Bruschini

Departments of Urology and Neurology, Federal University of Sao Paulo, UNIFESP,
Paulista School of Medicine, Sao Paulo, SP, Brazil

Int Braz J Urol, 32: 705-712, 2006

To the Editor:

We have to congratulate Cavalcanti et al. for
their very nice study adding information on pudendal

pathologies. They concluded that the vaginal approach
represents an alternative for pudendal nerve distal

Re: Urogenital Involvement in the Klippel-Trenaunay-Weber
Syndrome. Treatment Options and Results

Fabio C. Vicentini, Francisco T. Denes, Cristiano M. Gomes, Alexandre Danilovic, Frederico
A. Silva, Miguel Srougi

Division of Urology, University of Sao Paulo School of Medicine (USP), Sao Paulo, Brazil

Int Braz J Urol, 32: 697-704, 2006

To the Editor:

With the intention to provide more informa-
tion about this rare and difficult disease, we commu-
nicate that the boy from the Case 3 underwent a right
transfemoral amputation due to massive enlargement
and walking inability in November 2006. In January
2007, he had a massive enterorrhagia probably re-
lated to the growth of the vascular tumor and involve-
ment of the colon. Despite multiple transfusions and
medical measures, stabilization was not achieved and
he died before surgical procedure could be attempted.
The patient of the Case 1 is a mulatto man, and not a
black man as described.

We wish to thank Dr. José Luis Borges de
Mesquita who participated in the treatment of Case 5
and Dr. Antonio Marmo Lucon, who provided the data
of the patient of the Case 1.

Dr. Fabio C. Vicentini
Division of Urology,

School of Medicine, University of Sao Paulo, USP
Sao Paulo, SP, Brazil

Email: fabio.vicentini@sbu.org.br
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electro-neuro-stimulation port (100 or 120 mm)
placed above the ischial spine (by a transmuscular
perineal route parallel to the ischiorectal fossa) to
stimulate the pudendal nerve. The recording is made
with a circular bipolar electrode placed in the anal
sphincter with some advantages: the stimulations are
made above the ischial spine permitting a detection
of an entrapment even at this site, it localize with ac-
curacy the site of entrapment (sacrospinous ligament,
falciformis process, pudendal tunnel), there is less or
no distortion of the potential, it can be used in women
and men, it can be used as an intraoperative monitor-
ing, it inform the surgeon at the time of the decom-
pression on the ongoing of the procedure or the ne-
cessity of completing it, therefore, improving the sur-
gical procedures.

Dr. Eric de Bisschop
Clinique de Montchoisi
Lausanne, Switzerland

E-mail: rajeshree@free.fr

Dr. Jean Pierre Spinosa
Department of Gynecology, Hôpital de Morges

Morges, Switzerland
E-mail: spinosa@deckpoint.ch

REPLY BY THE AUTHORS

We are grateful for the interest shown in our
study and especially thank you for information on
potentials improvements in the technique used by Dr.
Eric de Bisschop and Dr. Jean Pierre Spinosa.

They shared their experience in obtaining the
pudendal nerve terminal motor latency (PNTML) for
both approaches (vaginal and rectal). We agree that
imprecision of the stimulation point and the interpo-
sition of different layers of tissues between the pu-
dendal nerve and the stimulus electrodes represent
technical and biological factors that may interfere in
the M-wave recordings, even reaching the

supramaximum stimulus. However, the latency value
must not be altered by these factors.

They also described an interesting and novel
technique to obtain the PNTML by utilization of
needle electrode for pudendal nerve stimulation in-
stead of St. Mark’s electrode. Other authors also de-
signed an intra-rectal incurvated metallic rod stimu-
lator with similar arguments, as an alternative method
to assess the PNTML (1). A needle stimulator could
obtain more quality recordings because the direct
stimuli of the nerve can be reached and specific stimu-
lation areas can be localized with accuracy. But the

motor latency time, with similar results to those
achieved through the transrectal approach. Norma-
tive values obtained might serve as a comparative
basis for subsequent physiopathological studies.

We have for long time used the 2 approaches
(vaginal and rectal) and find sometimes bizarre re-
sults. We recall that for measuring pudendal nerve
motor time conduction a special device was devel-
oped at the St Mark’s London Hospital. It consists of
a bipolar stimulating electrode fixed on a gloved in-
dex finger. A pair of surface recording electrodes is
placed 3 cm proximally on the base of the finger. Us-
ing a rectal pathway the stimulating electrode is placed
near the ischial spine. The recording electrode is at
the level of the anal sphincter. Geraldo and al. de-
scribe a transvaginal stimulation. Pudendal nerve
motor latency time obtained by transrectal or trans-
vaginal stimulation has to be viewed with some un-
certainty and doubts because we must have in mind
the imprecision of the stimulation point, which is at
the level of the ischial spine.

An entrapment at this site cannot be detected
and distortion of the stimulating potential by the dif-
ferent layers of tissues to go through can explain nor-
mal results even in presence of a neuropathy
(Cavalcanti et al.). For the last 6 months, we have
been use an insulated regional analgesia needle with
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St. Mark’s electrode used in the study has the dis-
tance between the stimuli and recording sites known
in a region of difficult access for measuring. This
would become the method more standardized and
appropriate for pelvic floor, besides probably caus-
ing less discomfort than the transmuscular perineal
route. These alternative methods for PNTML assess-
ment might be useful in routine practice, mainly for

intraoperative monitoring. Nevertheless it should be
tested in further studies.

Reference
1. Lefaucheur JP, Yiou R, Thomas C: Pudendal nerve

terminal motor latency: age effects and technical
considerations. Clin Neurophysiol. 2001; 112: 472-
6.

Re: Percutaneous Nephrolithotomy with and without
Retrograde Pyelography: A Randomized Clinical Trial

Ali Tabibi, Hamed Akhavizadegan, Kia Nouri-Mahdavi, Mohammad Najafi- Semnani,
Mojgan Karbakhsh, Ali R. Niroomand

Section of Urology, Dr Labbafinejad Hospital, Shahid Beheshti University of Medical Sciences,
Tehran, Iran, Section of Urology, Baharloo Hospital (HA) and Department of Community Medicine
(MK), School of Medicine, University of Tehran, Tehran, Iran

Int Braz J Urol, 33: 19-24, 2007

To the Editor:

This article by Tabibi et al. evaluates whether
there is a benefit to performing cystoscopic ureteral
catheter placement, for retrograde opacification of the
renal pelvis and calyces, in order to obtain access prior
to percutaneous nephrolithotomy (PCNL). The study
was randomized to either no catheter placement
(intervention group) or catheter placement (control
group). No statistical differences were found when
comparing demographic or intraoperative parameters
(surgical duration, radiation exposure, hospital stay,
postoperative fever) between the 2 groups.
Interestingly, postoperative hemoglobin decrease was
found to be significantly higher in the catheterized
group (p<0.001). While no statistical difference was
identified for outcome (p=0.136), a greater percentage
of patients were found to be “stone free” on KUB in

the catheterized group than the noncatheterized group,
93% vs. 79%, respectively. Based on these results, it
would appear that while retrograde placement of a
ureteral catheter does not influence the safety or
duration of the procedure, it may facilitate the efficacy
of PCNL in terms of achieving stone free status.

The decision for selecting a noncatheterized
versus a catheterized approach should take into
account the experience of the individual obtaining
access as well as the clinical scenario in terms of stone
location and burden. In many institutions, initial
access is obtained by an experienced interventional
radiologist followed by PCNL that is performed by
the urologist. Even in this circumstance, it is not
uncommon for the interventionalist to request a
ureteral catheter for retrograde opacification of the
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collecting system. Early in one’s experience, a
catheterized approach may be beneficial for
maximizing successful access with minimal
complications. Once a level of comfort with
percutaneous anatomy is achieved, a noncatheterized
approach may be a natural evolution to performing
percutaneous nephrolithotomy.

A larger randomized study would assist in
determining the value of pre-procedure catheter
placement for obtaining optimal access to the

collecting system. As there are a limited number of
published randomized studies on access relating to
percutaneous nephrolithotomy, the authors should be
congratulated on their contribution.”

Dr. Ravi Munver
Chief, Minimally Invasive Urologic Surgery

Hackensack University Medical Center
Hackensack, New Jersey, USA
E-mail: rmunver@humed.com

Re: Antibiotic Resistance and Trend of Urinary Pathogens in
General Outpatients from a Major Urban City

Carlos R. Kiffer, Caio Mendes, Carmen P. Oplustil, Jorge L. Sampaio

Section of Microbiology, Fleury Institute, Sao Paulo, SP, Brazil

Int Braz J Urol, 33: 42-49, 2007

To the Editor:

Investigations of antibiotics susceptibility
profiles on urinary tract infections in outpatients in
São Paulo, Brazil, were aimed to recommend the ideal
empirical therapeutic recipe in suspected cases of
urinary tract infections (1). That had been a
commendable exercise through for the maximal
utility of any retrospective data in clinical practice,
it would have been better to evaluate identical profiles
in hospitalized patients as well. Clinicians would be
treating patients during and after hospitalization. A
watch is being continued on combined susceptibility
pattern in a private, tertiary care hospital in the Indian
capital metropolis.

Effective October 2004, susceptibility data
was compiled at Sant Parmanand Hospital, a 140-

bedded tertiary care hospital catering to population
in the capital and adjoining townships. The
antimicrobial susceptibility on urinary isolates would
be determined using disk diffusion method for
amoxicillin-clavulanic acid, ampicillin-sulbactam,
cefaclor, cefuroxime, ceftriaxone, ceftazidime,
cefotaxime, ceftizoxime, amikacin, gentamicin,
netilmicin, ciprofloxacin, ofloxacin, pefloxacin,
norfloxacin, nalidixic acid, chloramphenicol and
nitrofurantoin. The outstanding antimicrobials were
selected based on the previous quarterly susceptibility
pattern, from October to December 2004. Based on
the picture in 130 isolates namely, E. coli, 103,
Klebsiella species, 20, Proteus species, 13 and
Pseudomonas species 11, data was computed to
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determine a cut-off value of 75% or more in-vitro
susceptible. Antimicrobials selected were categorized
into oral or parenteral antimicrobials (2). The oral
recipe identified was of amoxicillin-clavulanic acid,

chloramphenicol and nitrofurantoin, the parenteral
recipe of amikacin, netilmicin and ceftazidime.
Subsequently, similar data from inpatients and
outpatients for the every quarter was assessed in

Figure 1 – Outpatients (OPD) and inpatients (IPD) susceptibility profile.

Figure 2 – Altered susceptibility profile.
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relation to the retrospective data. There was no
significant change during 2005.

The susceptibility pattern during the 12-
month duration from December 2005 to 2006 from
outpatients and inpatients was not all diverse. Isolates
had included E. coli, 1209 strains, Klebsiella, 650,
Proteus, 379, Pseudomonas, 32 and Enterococcus
feacalis, 6 strains. The contribution of inpatients was
of E. coli, 269 strains, Klebsiella, 147, Proteus, 44,
Pseudomonas, 12 and Enterococcus feacalis, 2 only.
There was no significant difference for amoxicillin-
clavulanic acid, chloramphenicol, nitrofurantoin,
amikacin and netilmicin susceptibility among
inpatient and outpatient isolates (Figure-1). There was
a significant reduction in the prevalence of isolates
susceptible to ceftazidime, accompanied by an increase
in isolates susceptible to gentamicin (Figure-2).

The clinical course in neonates with urinary
tract infections treated with short-term intravenous
antibiotic followed by oral treatment is highly
favorable, both in short and long terms (3). Selection
of appropriate intravenous and oral antibiotics against
isolates in local circulation should be a reality through
updates to the susceptibility profile of urinary isolates
(1) encountered among patients seeking treatment in

the hospital premises (2). That would also encourage
frequent dialogues amongst clinical microbiology
personnel and those responsible for patient care and
guarantee better empirical recipe in urinary tract
infections.
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Dr. Subhash C. Arya
Dr. Nirmala Agarwal

Sant Parmanand Hospital
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Email: subhashji@hotmail.com

Re: Wet Heat Exposure: A Potentially Reversible Cause of Low
Semen Quality in Infertile Men

Shai Shefi, Phiroz E. Tarapore, Thomas J. Walsh, Mary Croughan, Paul J. Turek

Departments of Urology, Obstetrics, Gynecology and Reproductive Science, and Epidemiology and
Biostatistics, University of California San Francisco, San Francisco, California, USA

Int Braz J Urol, 33: 50-57, 2007

To the Editor:

Dry and wet heat differ mainly in the speed
of energy transfer, as heat transfer by convection and

contact in water is increased than in air, and because
heat dissipation by sweat evaporation is blocked into



270

Letter to the Editor

the water (1), thus this study express the concern of
recreational immersion in hot water over male repro-
ductive health.

The current article by Shefi and colleagues
proves the reversible effect of this spermatogenic
harm through the comparison of total motile count
during wet heat exposure and after cessation. Heat
effects over sperm quality are like to happen within 3
days of exposure (2) and it seems to be reversible as
in heat injury from other sources (3).

In spite of the important results demonstrated,
this study does not privileges some issues as sperm
DNA fragmentation, and other molecular pathways,
like heat shock proteins (Hsp) expression. Heat stress
produced by cryptorchidism and varicocele is well
characterized as a DNA fragmentation inducer (4,5)
even when normal morphology is observed (5), and
may affect ART outcomes (4). Also, Hsp

s
 reestablish

a homeostatic mechanism and equilibrium between
protein synthesis and degradation in the cells (6) and
differential expression of HSP70 and HSP90 was
shown in the heat-induced stress (7).

Investigation of these underlying factors pro-
cess should be considered in further studies intend-
ing to elucidate the mechanisms and differences of
wet heat gonadotoxicity and induced infertility.
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Dr. Pericles A. Hassun Filho
Department of Obstetrics & Gynecology

1150 W. Medical Center Drive
University of Michigan

Ann Arbor, Michigan, 48109-0617, USA
E-mail: pericles.hassun@gmail.com

REPLY BY THE AUTHORS

We agree that the functional capacity of sperm
should be evaluated after wet heat exposure to un-

derstand if the mechanisms of impairment are simi-
lar to that described for other forms of heat stress.
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Re: Laparoscopic Upper-Pole Nephroureterectomy in Infants

Marcio L. Miranda, Antonio G. Oliveira-Filho, Patricia T. Carvalho, Elaine Ungersbock,
Hugo Olimpio, Joaquim M. Bustorff-Silva

Division of Genitourinary Surgery, Pediatric Surgery Unit, State University of Campinas,
Unicamp,Campinas, Sao Paulo, Brazil

Int Braz J Urol, 33: 87-93, 2007

To the Editor:

The authors reported the results of
laparoscopic upper-pole nephroureterectomy, and
demonstrated that this procedure is safe and feasible
in the infant population without compromise of
results. Seven procedures were performed in the
transperitoneal fashion, with reasonable operative
times, short convalescence and overall improvement
in tubular function.

Acceptance of pediatric urologic laparoscopy,
particularly in the infant population has lagged behind
its adult counterpart, in large part due to the nature of

the practice of pediatric urology. However, compared
to the adult population, the laparoscopic approach to
partial nephrectomy in children is more
straightforward due to clear anatomic and vascular
planes between the upper and lower duplex systems,
decreasing the risk for damage to the vascular supply
to the remnant pole.

Based on their findings, transperitoneal
laparoscopic upper-pole nephroureterectomy should
be considered a viable treatment modality in an infant
with a nonfunctioning upper or lower renal moiety.

Dr. Danielle D. Sweeney
Department of Urology

University of Pittsburgh Medical Center
Children’s Hospital of Pittsburgh

Pittsburgh, Pennsylvania, USA
E-mail: diendn@upmc.edu
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STONE DISEASE ________________________________________________________________

Long-Term Outcome of Endopyelotomy for the Treatment of Ureteropelvic Junction Obstruction:
How Long Should Patients be Followed Up?
Doo CK, Hong B, Park T, Park HK
Department of Urology, University of Ulsan College of Medicine, Asan Medical Center, Seoul, Korea
J Endourol. 2007; 21: 158-61

Purpose: To evaluate the long-term success rate of endopyelotomy for the treatment of ureteropelvic junction
(UPJ) obstruction.
Patients and Methods: Between January 1995 and December 2003, 85 endopyelotomies (10 percutaneous, 75
retrograde) were performed in 77 patients with a mean age of 35.2 +/- 13.9 years. The mean number of procedures
per patient was 1.14, with 69 patients undergoing a single procedure. Endopyelotomies were performed using
either a cold knife (N = 26), Ho:YAG laser (N = 47), or hook electrode (N = 12). Treatment success was defined
as symptomatic relief with radiographic resolution or stabilization of renal function, as judged by an excretory
urogram or diuretic renogram. Kaplan-Meier analysis was used to determine the long-term probability of success.
Results: With a median follow-up of 37.3 months (range 3-98 months), the overall success rate was 67.5%, and
the median time to failure was 7.7 months (range 1-50 months). Kaplan-Meier estimates of success were 87.8%
at 6 months, 76.9% at 12 months, 72.2% at 18 months, 68.7% at 24 months, 64.8% at 36 months, and 61.6% at
60 months. The success rate was not significantly affected by the etiology, surgical approach, or incisional
method. Similarly, the degree of preoperative hydronephrosis or renal function did not affect the success rate.
Conclusions: The success rate of endopyelotomy decreases as the follow-up increases. Although most failures
were detected within 1 year of the procedure, it appears that follow-up of at least 36 months is required for
patients who have undergone endopyelotomy for UPJ obstruction.

Editorial Comment
This study lacks standardization in surgical technique. As the cutting modality and size and duration of stenting
varied, it is difficult to make recommendations regarding best surgical practices. Yet this study does address a
question that has eluded us to date. How long should endopyelotomies be followed?

While the median time to failure was 8 months, only 7% of patients failed beyond 2 years. This suggests
that one could focus postoperative imaging during the period when failure is most likely to occur. However, the
authors do not report the presentation of the 7% of patients who failed beyond 2 years – were they symptomatic
or silent obstruction? Answering this question is critical if one wishes to eliminate radiographic follow-up at 2
years postoperative.

The authors report that the degree of hydronephrosis and preoperative renal function did not predict
success with endopyelotomy. Indeed, the authors report a 60% success rate in kidneys with less than 25%
function. This is in sharp contrast to the body of evidence that supports the use of these two variables in patient
selection for endopyelotomy.

Dr. Manoj Monga
Professor, Department of Urology

University of Minnesota
Edina, Minnesota, USA
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Impact of Shockwave Coupling on Efficacy of Extracorporeal Shockwave Lithotripsy
Weiland D, Lee C, Ugarte R, Monga M
Department of Urologic Surgery, University of Minnesota, Minneapolis, Minnesota, USA
J Endourol. 2007; 21: 137-40

Purpose: To evaluate the impact of a slow gated treatment rate on the efficacy of extracorporeal shockwave
lithotripsy (SWL).
Patients and Methods: From August 1990 to July 2002, 40,462 SWL procedures were performed using the slow
frequency electrocardiography (ECG)-gated lithotripter (82.5%) and fast frequency ECG-ungated (17.5%) modes
for the Medstone STS lithotripter. Treatment characteristics, including the mode of SWL, location and size of
the stone, re-treatment status, auxiliary procedures required, perioperative complications, and treatment outcomes,
were recorded. The stone-free rate was reported by the treating physician on the basis of the finding of no
residual stone fragments on a plain radiographic image.
Results: The treatment rate for the slow mode was a mean of 79.6 shocks/min, while the rate for the fast mode
was 120/min. The total procedure time was 47.0 minutes for the slow mode and 40.6 minutes for the fast. The
overall stone-free rate was higher for slow (66.9%) than fast (63.6%) procedures (P < 0.001). The stone-free
rate for 1- to 10-mm stones was higher for the slow procedures (75.7%) than the fast procedures (70.7%; P <
0.001). Upper-ureteral stones responded better to slow treatment in terms of stone-free rate (79.5% v 72.6%; P
< 0.001), re-treatment rate (6.5% v 8.0%, P = 0.05), auxiliary-procedure rate (6.1% v 8.9%; P = 0.01), and
efficiency quotient (71 and 62). There was no significant difference in complication rates overall between slow
and fast treatment. Conclusions: With a minimal increase in procedure time, greater efficacy can be obtained
for the treatment of radiopaque stones with a slower shock-delivery rate. In particular, upper-ureteral calculi
and calculi <10 mm benefit from a slower treatment rate.

Editorial Comment
Treating at a gated setting has been demonstrated to decrease the risk of cardiac dysrhythmias from 20% to
0.3% (Reference 15 in the article). In vitro and clinical trials have demonstrated that stone fragmentation and
stone-free rates are superior with a slower (60 shocks/min) versus faster (120 shocks/min). This study suggests
that a practical approach to slower treatments is to revert back to gating shockwave to the cardiac rhythm –
thereby improving stone-free rates while preventing cardiac morbidity. Stones greater than 3 cm in size and
distal ureteral stones did not benefit from a slower treatment protocol – as such, these stones are better suited
for an endoscopic procedure.

Dr. Manoj Monga
Professor, Department of Urology

University of Minnesota
Edina, Minnesota, USA

ENDOUROLOGY & LAPAROSCOPY ______________________________________________

Reoperative Laparoscopic Pyeloplasty in Children: Comparison with Open Surgery
Piaggio LA, Noh PH, Gonzalez R.
Department of Surgery, Division of Urology, A. I. duPont Hospital for Children, Wilmington, Delaware, and
Department of Urology, Thomas Jefferson University, Philadelphia, Pennsylvania
J Urol. 2007; 177: 1878-82
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Purpose: We assessed the feasibility of pediatric redo laparoscopic pyeloplasty in comparison to redo open
pyeloplasty for safety, efficacy, operative time, blood loss, postoperative analgesic requirements, length of
hospitalization, complications, need for readmission and subsequent procedures.
Materials and Methods: We performed a retrospective chart review of consecutive patients undergoing reoperative
pyeloplasty between June 2003 and July 2006.
Results: A total of 10 patients (11 redo pyeloplasties) were divided into 2 groups, ie those undergoing redo open
(4) and laparoscopic (6) pyeloplasty. Groups were similar in age, sex, weight, laterality, and number and type of
prior interventions to repair ureteropelvic junction obstruction. Surgical time for redo laparoscopic pyeloplasty
was longer than for redo open pyeloplasty (290 vs 203 minutes, p <0.05). Success rate was the same in both
groups (80%). The redo laparoscopic pyeloplasty group had a shorter hospital stay (mean 2.5 vs 4.6 days, p
<0.05), decreased use of parenteral narcotics (0.2 vs 5 mg/kg, p <0.01), and a trend toward decreased oral
narcotics (0.2 vs 2.1 mg/kg, p = 0.09) and fewer complications (0 vs 4, p <0.05).
Conclusions: We confirm the feasibility of redo laparoscopic pyeloplasty in the pediatric population. In
experienced hands pediatric redo laparoscopic pyeloplasty can be performed safely with a success rate similar
to that of open surgery, and it may provide a faster recovery with decreased narcotic requirements and morbidity.
Further studies are needed to better define the role of laparoscopic pyeloplasty for secondary ureteropelvic
junction obstruction in the pediatric population.

Editorial Comment
Historically, laparoscopy in pediatric urology was very controversial. It raised several questions about feasibility,
safety and outcome. Time demonstrated that even in complex cases such as, the redo pyeloplasties, the
laparoscopic approach maybe performed offering faster recovery time, decreased hospitalization and morbidity,
as well as, less use of narcotics compared to the open approach.

Dr. Fernando J. Kim
Chief of Urology, Denver Health Med Ctr

Assistant Professor, Univ Colorado Health Sci Ctr
Denver, Colorado, USA

Laparoscopic Extraperitoneal Radical Prostatectomy in Complex Surgical Cases
Rodriguez AR, Kapoor R, Pow-Sang JM
Department of Interdisciplinary Oncology, Division of Genitourinary Oncology, H. Lee Moffitt Cancer Center
and Research Institute, University of South Florida, Tampa, Florida
J Urol. 2007 May;177(5):1765-70

Purpose: Patients with a high body mass index, previous pelvic surgery or large prostate size are not considered
ideal candidates for radical prostatectomy. We assessed the impact of body mass index, previous pelvic surgery
and prostate weight on perioperative and pathological outcomes in patients treated exclusively with laparoscopic
extraperitoneal radical prostatectomy.
Materials and Methods: From January 2004 to May 2005, 300 patients underwent laparoscopic extraperitoneal
radical prostatectomy. Patients were divided into groups, including body mass index groups 1 (25 kg/m(2) or
less), 2 (25.1 to 30), 3 (30.1 to 36) and 4 (greater than 36); prostate weight groups 1 (20 gm or less), 2 (20.1 to
40), 3 (40.1 to 60) and 4 (more than 60); and prior surgery groups 1 (no previous pelvic or prostatic surgery) and
2 (previous pelvic or prostatic surgery).
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Results: Logistic regression demonstrated that body mass index, large prostate size and previous pelvic surgery
did not affect margin status. The Kruskal-Wallis test was performed to analyze if body mass index, large
prostate size and previous pelvic surgery had an effect on perioperative variables. Only prostate weight correlated
with a delay in Foley catheter removal (3 days, p = 0.0005). The Wilcoxon rank sum test showed that patients
with a higher body mass index had a slightly prolonged hospital stay (16 hours, p = 0.02). Patients with a
prostate of more than 40 gm had slightly increased blood loss (56 cc, p = 0.03), which did not affect the
transfusion rate.
Conclusions: Laparoscopic extraperitoneal radical prostatectomy can be performed in complex surgical cases
without increased perioperative morbidity. Obese patients and those with a large prostate who prefer surgery as
a treatment option for localized prostate cancer may benefit from the advantages that laparoscopic extraperitoneal
radical prostatectomy offers.

Editorial Comment
The new era of minimally invasive surgery demonstrates the feasibility of laparoscopic retropubic radical
prostatectomy in patients with high body mass index, previous pelvic surgery or large prostate size. In general
surgery laparoscopic procedures are highly encouraged for patients that are more complex due to better outcomes
compared to open surgery. In urology, we are still taken “baby steps” demonstrating slowly the advances in
minimally invasive surgery. The authors should be congratulated for the elegant manuscript demonstrating the
feasibility and good outcome of laparoscopic surgery in complex surgical patients.

Dr. Fernando J. Kim
Chief of Urology, Denver Health Med Ctr

Assistant Professor, Univ Colorado Health Sci Ctr
Denver, Colorado, USA

IMAGING _______________________________________________________________________

Diagnostic Yield of 58 Consecutive Imaging-Guided Biopsies of Solid Renal Masses: Should We
Biopsy All That Are Indeterminate?
Beland MD, Mayo-Smith WW, Dupuy DE, Cronan JJ, DeLellis RA
Department of Radiology, Diagnostic Imaging, Rhode Island Hospital, Providence, RI, USA
AJR Am J Roentgenol. 2007; 188: 792-7

Objective: The purpose of our study was to report the diagnostic yield of 58 consecutive imaging-guided
biopsies of solid renal masses.
Materials and Methods: We retrospectively reviewed all percutaneous renal biopsies of solid masses performed
at our institution over 83 consecutive months from May 1998 to March 2005 through a query of our radiology
department procedure database. Fifty-five CT and three sonographic biopsies were performed at our institution
during this time. A solid renal mass was documented prior to biopsy by contrast-enhanced CT (n = 48),
gadolinium-enhanced MRI (n = 6), or sonography (solid noncystic masses, n = 4). The average maximal
mass diameter was 3.1 cm (range, 1.0-11.0 cm). Forty-seven (81%) of the 58 biopsies were performed
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immediately before percutaneous ablation. Forty-four (76%) of the biopsies were performed using a coaxial
technique with side-cutting automated biopsy needles (16-20 gauge), and 14 (24%) were fineneedle aspirations
with a Franseen needle (20 gauge) using a tandem technique. In 19 cases, immunohistochemistry or
histochemistry (Hale colloidal iron stain) was used to establish or confirm the diagnosis. Medical records and
radiology and pathology reports were reviewed for all patients.
Results: An adequate sample size was obtained in 55 (95%) of 58 renal masses and led to a definitive diagnosis
in 52 (90%) of the 58. Renal cell carcinoma accounted for 36 (69%) of 52 diagnostic biopsies. The diagnosis of
a benign lesion was made in 14 (27%) of 52 biopsies. Lymphoma (1/58) and metastatic disease (1/58) accounted
for the remaining two diagnostic biopsies. Three biopsy samples obtained inadequate sample volumes, and an
additional three samples were thought to have adequate sample volume but were not diagnostic. A single false-
negative biopsy result was identified after growth was seen on follow-up imaging and subsequent nephrectomy
revealed renal cell carcinoma.
Conclusion: Imaging-guided biopsy of a solid enhancing renal mass was diagnostic in 52 (90%) of 58 consecutive
biopsies. The diagnosis of a benign lesion was made in 27% of diagnostic biopsies. Because of the advances in
biopsy and histology techniques, the role of imaging-guided biopsy should be reconsidered.

Editorial Comment
Nowadays percutaneous renal mass biopsy is indicated more frequently due to several reasons: a) increased
incidental detection of malignant and benign renal masses; b) improvement on cytologic and
immunohistochemistry techniques and c) the increasing role of percutaneous renal ablation. The overall
sensitivity of biopsy for diagnosis for malignancy is high ranging from 80%-92%. Classically renal biopsy is
indicated in patients with renal mass and primary extrarenal tumor (to exclude or confirm metastases); to
confirm the radiologic findings of an unresectable renal cancer; in patients with pulmonary or cardiac
comorbidity and in patients with possible primary manifestation of lymphoma in the kidneys (1). Emerging
indications for renal biopsy are: presence of multiple/bilateral solid renal masses without history of cancer;
prior to renal mass ablation and in patients with small (< 3 cm) solid, hyperattenuating, homogeneously
enhancing renal mass. These small lesions are indistinct and may be oncocitoma, angiomyolipoma without
macroscopic fat (5% of AMLs) or more rarely a papillary renal cell carcinoma. As we know, modern diagnostic
imaging techniques, allows the correct diagnosis of the majority of renal mass. There is no prospective study
showing the incidence of incidentally detected benign renal mass among the lesions presumably considered
renal cancer. Recent studies, however, done in patients who underwent radical nephrectomy or imaging-
guided tumor ablation presumably for renal cell carcinoma detected 12.8% to 37% of benign renal lesions.
The authors of this study, found benignity in 27% of 58 small solid renal lesions. It would be interesting to
know, how many of these lesions were part of that small group of hyperattenuating, homogeneously enhancing
renal mass.

As pointed out by the authors one important limitation of this study is that 81% of their biopsies were
performed before percutaneous ablation. As we know the ideal evaluation of the biopsy specimens is made by
histologic ,cytologic and immunohistochemistry evaluation. Biopsy specimens analyzed as frozen sections and
hematoxylin-eosin staining, usually done prior ablation, is rapid but usually incomplete. For this reason, to
establish a definitive diagnosis immunohistochemical staining was necessary, in 17 (89%) of 19 nondiagnostic
samples using hematoxylin-eosin staining. This is very important information of this publication. Biopsy results
are crucial in some situations where the urologist has to decide whether the lesion should be removed or
clinically followed. We agree with the authors conclusion that there is a definite role for imaging-guided biopsy
of small solid renal masses before intervention, particularly those hyperattenuating and homogeneous. In our
opinion when surgery is contemplated, and biopsy is not performed, enucleation or partial nephrectomy should
be the primary indication in this small group of lesions.
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Reference
1. Silverman SG, Gan YU, Mortele KJ, Tuncali K, Cibas ES. Renal Mass Biopsy in the New Millennium: An Important

Diagnostic Procedure. RSNA Categorical Course in Diagnostic Radiology:Genioutinary Radiology. 2006; 219-36.

Dr. Adilson Prando
Chief, Department of Radiology

Vera Cruz Hospital
Campinas, São Paulo, Brazil

Diagnosis of Prostate Cancer in Patients with an Elevated Prostate-Specific Antigen Level: Role
of Endorectal MRI and MR Spectroscopic Imaging
Costouros NG, Coakley FV, Westphalen AC, Qayyum A, Yeh BM, Joe BN, Kurhanewicz J
Department of Radiology, University of California, San Francisco, San Francisco, CA, USA
AJR Am J Roentgenol. 2007; 188: 812-6

Objective: The objective of our study was to determine the accuracy of endorectal MRI and MR spectroscopic
imaging (MRSI) in the diagnosis of prostate cancer in patients with an elevated serum prostate-specific antigen
(PSA) level.
Materials and Methods: We retrospectively identified 40 patients with an elevated serum PSA level and without
a histologic diagnosis of prostate cancer who underwent endorectal MRI and MRSI at our institution. On the
basis of MRI findings alone and then combined MRI and MRSI findings, a single experienced observer rated
the presence or absence of prostate cancer in each side of the prostate on a 5-point scale (1 = definitely absent,
5 = definitely present). Areas under the receiver operating characteristic (ROC) curve were calculated using the
hemiprostate as the unit of analysis. The presence or absence of cancer on subsequent endorectal sonographically
guided sextant biopsy was used as the standard of reference.
Results: Biopsy revealed no cancer in 24 patients, bilateral cancer in 11, and unilateral cancer in five. The areas
under the ROC curve for the diagnosis of prostate cancer by hemigland was 0.70 for MRI alone and 0.63 for
combined MRI and MRSI (no significant difference, p = 0.32).
Conclusion: Endorectal MRI and MRSI are reasonably accurate for the diagnosis of prostate cancer in patients
with an elevated serum PSA level, but the remaining limitations suggest that MRI and MRSI should be used as
a supplement rather than a replacement for biopsy using the current technology and diagnostic criteria.

Editorial Comment
The authors present a retrospective study to determine if conventional and 3D-spectroscopic endorectal magnetic
resonance imaging (3D-MRSI) techniques are accurate for the diagnosis of prostate cancer in patients with an
elevated PSA. They had a 63% accuracy using conventional MRI and 3D-MRSI. Previous study on this subject
has demonstrated an accuracy ranging from 67% to 79% (1). One important limitation of this study is related to
the fact that the cancer was determined to be present or absent in each hemiprostate on the basis of the presence
or absence of an ipsilateral positive biopsy result, on a subsequent endorectal sonographically guided biopsy.
These biopsies were performed within 2 years of MRI and MRSI. In other words, the standard sextant
sonographically guided biopsy was performed without the knowledge of the results obtained with the MRI and
3D-MRSI and was considered the standard of reference. In our institution the abnormal areas(areas with abnormal
voxels), seen on 3D-MRSI are projected on the film containing the conventional axial T2 sequence, and external
and internal prostate landmarks obtained from these images are used during transrectal ultrasound examination
to adequate biopsy the areas containing the suspicious voxels. As we have already pointed out this process has
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limitation since is not an easy task, but allows an accuracy of 67% in patients with grade 4 (possible cancer) and
accuracy of 79% in patients presenting at least one voxel grade 5 (cancer is definite present).

Although the author’s conclusion is that addition of MRSI to MRI alone does not significantly improve
the diagnostic accuracy for prostate cancer detection they also concluded that MRI and MRSI might still serve
as a useful supplement to endorectal sonographically guided biopsy on an individual basis. A repeat biopsy
could target regions that show an abnormality on MRI and MRSI to help improve the diagnostic yield of
endorectal sonographically guided biopsy, as we have previously shown.

Reference
1. Prando A, Kurhanewicz J, Borges AP, Oliveira EM Jr, Figueiredo E: Prostatic biopsy directed with endorectal MR

spectroscopic imaging findings in patients with elevated prostate specific antigen levels and prior negative biopsy
findings: early experience. Radiology. 2005; 236: 903-10.

Dr. Adilson Prando
Chief, Department of Radiology

Hospital Vera Cruz
Campinas, São Paulo, Brazil

UROGENITAL TRAUMA _________________________________________________________

Nonoperative Management Outcomes of Isolated Urinary Extravasation Following Renal
Lacerations Due To External Trauma
Alsikafi NF, McAninch JW, Elliott SP, Garcia M
Department of Urology, Mount Sinai Medical Center and University of Chicago Medical Center, Chicago, IL,
USA
J Urol. 2006; 176 (6 Pt 1): 2494-7

Purpose: Urinary extravasation is a common finding in grade 4 and 5 renal injuries. To date there has been
little written about the natural course of urinary extravasation following renal trauma. We reviewed data on
the outcomes of urinary extravasation in the traumatized kidney when managed nonoperatively.
Materials and Methods: A retrospective review of the prospectively entered urological trauma database from
San Francisco General Hospital was performed from 1979 to 2005. All patients with urinary extravasation
after sustaining traumatic injury to the kidney as seen on computerized tomography were included in analysis.
Results: A total of 61 patients with urinary extravasation were identified. Of these patients 27 (44%) were
treated operatively (26 of 27 underwent immediate and 1 of 27 underwent delayed open surgery). All (100%)
operatively treated patients underwent renal exploration and repair at primary surgical management of
associated abdominal and/or vascular injuries. Open surgical exploration resulted in nephrectomy in 5 of 27
(19%) patients. Of the 34 (56%) patients treated nonoperatively only 3 (9%) had persistent, nonprogressing
urinary extravasation by computerized tomography 3 to 7 days after injury. All 3 (100%) of these patients
underwent uncomplicated endoscopic ureteral stent placement followed by complete resolution of urinary
extravasation.
Conclusions: Nonoperative management of urinary extravasation in patients sustaining traumatic injury to the
kidney without associated abdominal or vascular injury is safe and results in resolution in more than 90%. In
patients with persistent urinary leakage endoscopic ureteral stent placement may be needed and is successful.
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Editorial Comment
This article by Alsikafi et al., reports on the experience from San Francisco General Hospital over a 26-year
period. This article further illustrates that the paradigm of blunt renal trauma management is typically conservative
and expectant. American Association for the Surgery of Trauma grade IV injuries with extravasation of contrast
are merely relative indications for renal exploration. The only absolute indications for renal exploration are
grade V injuries that are life threatening due to massive bleeding. All other types of kidney trauma have a
relative indication. Further points illustrated are that the treatment algorithm of nonoperative management of
urinary extravasation is bed rest till the urine clears, serial hematocrits, followed by repeat CT a couple of days
after initial injury. Extravasation that is stable or worse (i.e. an expanding urinoma) warrants ureteral stenting
for 4 to 6 weeks. Extravasation that improves on subsequent imaging should be followed. Overall, 90% of
grade IV renal injuries without major associated vascular or abdominal injuries are managed successfully
without intervention.

Dr. Steven B. Brandes
Associate Professor, Division of Urologic Surgery

Washington University in St. Louis
St. Louis, Missouri, USA

Delayed Diagnosis of Traumatic Ureteral Injuries
Kunkle DA, Kansas BT, Pathak A, Goldberg AJ, Mydlo JH
Departments of Urology and Surgery, Temple University Hospital, Philadelphia, PA, USA
J Urol. 2006 Dec; 176(6 Pt 1): 2503-7

Purpose: We review our experience with traumatic ureteral injuries missed at exploration. We also conduct
meta-analysis to define factors contributing to missed injury, comparing outcomes of early vs late diagnosis.
Materials and Methods: Our genitourinary trauma database was retrospectively reviewed from 1995 through
2004. A total of 40 ureteral injuries were identified including 5 with delayed diagnosis. Previously published
series of ureteral trauma were then analyzed for injuries with delayed diagnosis, with data extracted and collated
for meta-analysis.
Results: A total of 40 patients with traumatic ureteral injuries was identified, all of whom underwent laparotomy.
Five (12.5%) injuries were discovered at a mean of 6.0 +/- 3.0 days after laparotomy. The number of associated
injuries for early and delayed diagnosis was 3.2 and 2.6 (p = 0.25), respectively. Mean hospital stay was 19.2 vs
36.6 days (p = 0.18) for those with immediate vs delayed diagnosis, respectively. Only 2 of 5 (40%) patients
achieved satisfactory results during initial hospitalization. Literature review revealed 48 missed ureteral injuries,
representing 11.1% of all patients with ureteral injuries who underwent laparotomy. Rates of nephrectomy for
early and late diagnosis were 2.4% and 18.4% (p = 0.0001). Mortality related to traumatic injuries occurred in
6.1% with early diagnosis and 13.2% with missed injuries (p = 0.089).
Conclusions: Despite preoperative studies and intraoperative inspection, ureteral injury may remain undiagnosed
until after laparotomy. We report intraoperative exploration to have a sensitivity of 88.9% across multiple
series for traumatic ureteral injuries. Delayed diagnosis of ureteral injuries produces an association with prolonged
hospital stay, and meta-analysis reveals a statistically significant increase in the rate of nephrectomy when
ureteral injury is missed at exploration.
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Editorial Comment
Kunkle et al. report on their experience with missed ureteral injuries at a busy inner city trauma center. This is
a well written and comprehensive paper on delayed diagnosis. Tables 3 and 4 are nice metanalyses demonstrating
that roughly 11% of ureteral injuries are missed at laparotomy, resulting in an overall nephrectomy rate of 18%
and death at 13%. Even in the busiest of trauma centers, external ureteral injuries are rare, typically with fewer
then 10 injuries seen per year. In the literature, there are only a few series with a sizable experience, and they
are all retrospective, cover long study periods (10-40 years), and are mostly treated by heterogeneous groups of
physicians. Most external ureteral injuries occur from gunshot wounds. Missile path even in proximity to the
ureter can cause significant delayed tissue destruction. Such injuries can be difficult to identify initially and
often present in a delayed fashion. Penetrating ureteral injuries are almost always associated with multiple
intra-abdominal organ injuries (such as, small bowel, colon, liver and iliac vessels. Associated injuries are
often more obvious and overshadow the ureteral injury. Ureteral injuries from blunt trauma are equally rare.
They usually occur in children during rapid deceleration, causing excessive hyperextension and disruption at
the ureteropelvic junction. Such patients are usually poly-traumatized and have associated multiple organ injuries
(mostly liver, spleen and skeletal system).

In the acute trauma setting, therefore, the diagnosis of ureteral injury can be difficult. When the ureteral
injury is missed and not diagnosed till late or the primary repair fails, the complication rate increases considerably,
including renal loss and even death.

Dr. Steven B. Brandes
Associate Professor, Division of Urologic Surgery

Washington University in St. Louis
St. Louis, Missouri, USA

PATHOLOGY ___________________________________________________________________

Are There Morphologic Correlates of Prostate Cancer Associated with TMPRSS2-ERG Molecular
Abnormalities?
SW Fine, A Gopalan, M Leversha, SK Tickoo, HA Al-Ahmadie, S Olgac, W Gerald, VE Reuter
Memorial Sloan Kettering Cancer Center, New York, NY, USA
Mod Pathol. 2007; 20 (suppl 2): 146A

Background: Recent studies have shown that TMPRSS2-ERG fusion is common in prostate cancer, varying
from 30-70% of cases in published series. The molecular abnormalities include formation of a fusion gene, in
a majority of cases due to deletion of a region on chromosome 21. While the histologic features of these tumors
have not been elucidated, it has been suggested that these molecular genetic events may be associated with
distinct morphologic characteristics, such as cribriform architecture and the presence of blue mucin.
Design: Blinded histologic review was conducted on 67 cases comprising two tissue microarrays (TMA) on
which fluorescent in situ hybridization (FISH) had previously been performed to delineate molecular abnor-
malities.
Results: By FISH, 37/67 cases showed molecular abnormalities, including 21 deletions, 5 translocations, and
11 cases with other abnormalities. The other 30 cases were negative on FISH analysis. 8/37 (16.7%) cases with
and 9/30 (30%) cases without molecular abnormalities showed cribriform glands or glomerulations. Intralumi-
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nal blue mucin was present in 15/37 (40.5%) cases with and 11/30 (36.7%) cases without genetic events. Overall,
19/30 (63.3%) cases without FISH abnormalities showed no specific morphologic features. Cribriform glands/
glomerulations were present in 8/17 cases with molecular changes and 9/17 FISH negative cases.
Conclusions: In this analysis, we observe that TMPRSS2-ERG-related abnormalities do not correlate with spe-
cific tumor histology. Similarly, cribriform architecture is seen equally in cases with and without these genetic
events. These findings suggest a lack of association between FISH-detected molecular changes and these morpho-
logic findings. Further studies in larger cohorts of tissue are in progress to confirm these observations.

Editorial Comment
The paper by Fine SW et al. from the Memorial Hospital (New York) is at odds with the paper by Mosquera MJ
et al. from the Brigham and Women’s Hospital (Boston). Fine SW et al. observed that TMPRSS2-ERG
abnormalities did not correlate with any specific or peculiar feature of prostate adenocarcinoma. One of the
reasons for the discrepancy between the two papers may be related to the sophisticated techniques used in
cancer molecular cytogenetic analysis.

So far, the TMPRSS2-ERG fusion is detected by molecular cytogenetic analysis available only in
research laboratories. Future efforts will be directed at characterizing the expressed protein products of this
gene fusion which may be detected by immunohistochemistry. This latter technique is available to all routine
laboratories of pathology.

Dr. Athanase Billis
Full-Professor of Pathology

State University of Campinas, Unicamp
Campinas, São Paulo, Brazil

Morphological Features of TMPRSS2: ERG Fusion Prostate Cancer
JM Mosquera, S Perner, F Demichelis, MD Hoffer, KD Mertz, P Paris, J
Simko, C Collins, T Bismar, MA Rubin.
Brigham and Women’s Hospital, Boston, MA; Harvard Medical School, Boston, MA; University of Ulm, Ulm,
Germany; SRA Division Bioinformatics Group, Povo, Trento, Italy; University of California, San Francisco,
CA; McGill University, Montreal, QC, Canada; MIT and Harvard Medical School, Cambridge, MA; Dana
Farber Harvard Comprehensive Cancer Center, Boston, MA, USA
Mod Pathol. 2007; 20 (suppl 2): 165A

Background: TMPRSS2:ETS fusion prostate cancers (PCA) comprise 40-50% of the PSA screened hospital
based PCA examined to date making it the most common genetic rearrangement in human cancer. The most
common variant involves TMPRSS2 and ERG. Emerging data from our group and others suggests that
TMPRSS2:ERG PCA is associated with higher tumor stage and PCA specific death. The goal of this study was
to determine if this common somatic alteration is associated with a morphologic phenotype.
Design: We assessed 253 PCA cases for TMPRSS2:ERG fusion status using FISH. Tumors were assessed for
presence or absence of 8 morphologic features. The reviewers were blinded to the fusion status. Statistical
analysis was performed to look for significant associations between morphologic features and TMPRSS2:ERG
fusion status.
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Results: Five morphologic features were associated with TMPRSS2:ERG PCA: blue-tinged mucin (85% of
cases, n = 23/27), cribriform growth pattern (68%, n = 50/74), macronucleoli (78%, n = 39/50), intraductal
tumor spread (88%, n = 38/43), and signet-ring cell-like features (82%, n = 9/11) all with p-values < 0.05. Only
24% (n = 30/125) of tumors without any of these features displayed the TMPRSS2:ERG fusion. In contrast,
55% (n = 38/69) of cases with one feature (RR = 3.88), 86% (n = 38/44) of cases with two features (RR =
20.06), and 93% (n = 14/15) of cases with three or more features (RR = 44.33) were fusion positive (p < 0.001).
Conclusions: This is the first study to our knowledge that demonstrates a significant link between a molecular
alteration in PCA and distinct phenotypic features. The strength of these findings is similar to BRCA-1/2 breast
cancers and HNPCC colon cancer. The biologic effect of TMPRSS2:ERG overexpression may drive pathways
that favor these common morphologic features that pathologists observe on a daily basis. These features should
also be helpful in diagnosing TMPRSS2:ERG fusion PCA which may have both prognostic and therapeutic
implications. Validation studies are underway.

Editorial Comment
A central aim in cancer research is to identify altered genes that play a causal role in cancer development.
Possible rearrangements are of two general types. In the first, the promoter and/or enhancer elements of one
gene are aberrantly juxtaposed to a proto-oncogene, thus causing altered expression of an oncogenic protein. In
the second, the rearrangement fuses two genes, resulting in the production of a fusion protein that may have a
new or altered activity. In 2005, Tomlins SA et al. (1) identified recurrent gene fusions of the region of TMPRSS2
to ERG or ETV1 in prostate cancer tissues. These fusions may have important implications for understanding
prostate cancer tumorigenesis and developing novel diagnostics and targeted therapeutics.

TMPRSS2 (21q22.2) is a prostate-specific gene that is present in normal and neoplastic prostate tissue
and is strongly induced by androgen in androgen-sensitive prostate cell lines. ERG (21q22.3) and ETV1 (7p21.2)
are genes that encode ETS family transcription factors. TMPRSS2:ERG fusion is more frequent and occurs due
to a deletion of a region on chromosome 21. TMPRSS2:ETS fusion prostate cancers comprise 40-50% of the
PSA screened hospital based prostate carcinoma examined to date, making it the most common genetic
rearrangement in human cancer. Emerging data suggest that TMPRSS2:ERG prostate cancer is associated with
higher tumor stage and prostate specific death. Therefore, this fusion may be a marker for aggressive prostate
cancer.

The aim of the study by Mosquera JM et al. was to find morphological features of TMPRSS2:ERG
fusion prostate cancer that may indicate more aggressive tumors. The authors found that tumors with blue-
tinged mucin, cribriform growth pattern, macronucleoli, intraductal spread and signet-ring cell-like features
were frequently associated with the fusion. When 3 or more features were combined, 93% of the cases presented
TMPRSS2:ERG fusion.

Reference

1. Tomlins SA, Rhodes DR, Perner S, Dhanasekaran SM, Mehra R, Sun XW, et al.: Recurrent fusion of TMPRSS2 and
ETS transcription factor genes in prostate cancer. Science. 2005; 310: 644-8.
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Full-Professor of Pathology
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INVESTIGATIVE UROLOGY _____________________________________________________

Urethral Replacement Using Epidermal Cell-Seeded Tubular Acellular Bladder Collagen Matrix
Fu Q, Deng CL, Liu W, Cao YL
Department of Urology, Shanghai 6th People’s Hospital, Shanghai Jiaotong University, Shanghai, China
BJU Int. 2007; 99: 1162-5

Objectives: To investigate the feasibility of replacing urinary epithelium cells with foreskin epidermal cells to
reconstruct engineered anterior urethra with an acellular collagen matrix.
Materials and Methods: Acellular collagen matrices were generated from allogeneic rabbit bladder submucosa.
In nine rabbits, autologous foreskin epidermal cells were isolated, expanded in vitro, and labelled with 5-
bromo2'-deoxy-uridine (BrdU) before seeding onto a tubular acellular collagen matrix (1.5 x 1 cm). In male
rabbits, a urethral mucosal defect was created, and urethroplasty performed with a tubular acellular collagen
matrix seeded with epidermal cells (nine rabbits) or with a matrix with no cell seeding (nine rabbits; control
group). Urethrography was done at 1, 2 and 6 months after grafting. The urethral grafts were harvested and
analysed grossly and histologically.
Results: In the control group, gross views and urethrography revealed stricture of repaired defects at the different
sample times. In the experimental group, a wide urethral calibre was maintained with no sign of strictures. Histology
in the control group showed a single layer of epithelium cells with disorganized muscle fibre bundles in the
submucosa layer at 1 month after grafting, and a transitional cell layer surrounded by disorganized muscle fibre
bundles at 2 and at 6 months. Grafts seeded with epidermal cells formed a single-layer structure by 1 month, and
at 2 and 6 months there were several layers of epidermal cells with abundant vessels in the submucosa. There was
an evident margin between graft epidermal cells and host epithelium at 6 months. The implanted cells expressed
keratin, shown by staining with anti-pancytokeratins. Immunofluorescence for BrdU confirmed the presence of
implanted epidermal cells at 1 month after grafting; there were fewer positive cells at the implantation site at 2
months. At 6 months, there were several layers of epidermal cells with no signs of BrdU staining.
Conclusions: Urethral reconstruction was better with an acellular collagen matrix seeded with epidermal cells
than with the acellular collagen matrix alone. Foreskin epidermal cells seem adequate in replacing urethral
epithelium cells for urethral reconstruction.

Editorial Comment
It has been demonstrated that tissue engineering techniques are useful for urethral reconstruction and acellular
collagen matrices derived from donor bladder submucosa have been used both experimentally and clinically
for onlay urethral replacement with good success (1). Other materials have been also used with varied successful
results, both for urethral and bladder replacement (2,3).

In the present study, the authors examined the feasibility of using an epidermal cell-seeded or -unseeded
scaffold for tubularized urethral replacement in a rabbit model. It was found that the acellular collagen matrix
had a structure of loose collagen with no nucleoli, and proposed that it might be important for avoiding rejection.
Histological analysis shown that the mucosal membrane of the graft is thin, and strictures were formed in the
unseeded group, with many disorganized muscle fiber bundles around the urethral lumen. On the other hand,
the study demonstrated that seeded implants had a thin epidermal cell layer at 1month, with normal multiple
layers of epidermal cells at 2 and 6 months. Repeated urethrograms demonstrated that a wide urethral caliber
was maintained with no sign of strictures.

The authors must be commended for such well-designed experimental work, which provides more
evidence in animal models that acellular matrix might be suitable for urethral repair. Nevertheless, it is still
uncertain whether larger defects can be corrected with such a matrix.
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Although promised, tissue engineered for urethral substitution remains arguable, since buccal mucosa
is easy to obtain and the buccal defect heals well. Also, the buccal mucosal grafts are tough, resilient, easy to
harvest, and leave no scar as demonstrated recently (4,5). Also, these homologous grafts appear to be an optimal
substitute even for anterior and posterior long urethral strictures in repeated urethroplasty (5).
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Full-Professor and Chair, Urogenital Research Unit

State University of Rio de Janeiro
Rio de Janeiro, RJ, Brazil

The Penile Suspensory Ligament: Abnormalities and Repair
Li CY, Agrawal V, Minhas S, Ralph DJ
St Peter’s Hospital and Institute of Urology, London, UK
BJU Int. 2007; 99: 117-20

Objective: To assess men presenting with abnormalities of the penile suspensory ligament (PSL) and its correction.
Patients and Methods: In all, 35 men presenting with abnormalities of the PSL that were subsequently repaired
were included in this series. The causes included; sexual trauma (15 men), congenital absence of the PSL/
congenital penile curvature (14), and two each with venogenic erectile dysfunction, Peyronie’s disease and
penile dysmorphic disorder. The diagnosis was made clinically by the presence of a palpable gap between the
symphysis pubis and the penis, together with medical history and examination of penile torsion or instability.
The surgical repair used nonabsorbable sutures placed between the symphysis pubis and the tunica albuginea of
the penis.
Results: A ‘good’ surgical outcome was defined as correction of the penile deformity or instability and achieving
normal sexual function. There was a good surgical outcome in 91% of men as defined, and 86% of the men
were happy with the outcome. There were no significant complications, but three men needed a repeat PSL
repair.
Conclusion: Men with abnormalities of the PSL can present with a variety of clinical symptoms, but when
correctly diagnosed the repair is a simple technique with a successful cosmetic and functional outcome.

Editorial Comment
This is a welcome original contribution dealing with a neglected and poor recognized urological pathology.
Anatomists and urologists well recognized that penile suspensory ligament (PSL) is important because it supports
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and maintains the erect penis in an upright position during sexual intercourse, and its defect would cause
significant deformations hindering normal erections and intercourse (1). Since 1979, patients with defects in
the suspensory ligament were recognized in the urological literature (2), including congenital etiology.
Nevertheless, the authors of the present paper, in the best of my knowledge, described systematically by the
first time the clinical history, physical findings and treatment of suspensory ligament abnormalities.

Here, I would like to highlight some points described by the authors in the article. The PSL has
susceptibility to trauma following sexual intercourse, particularly with forced downwards pressure, leading to
penile instability, deformity and a variable degree of erectile dysfunction (ED). Penile pain was the predominant
symptom in 11 of the 15 patients who presented after sexual trauma, and ED was the presenting symptom in 13
of the 35 men. Other symptoms were penile instability and deformity. Concerning diagnosis, the authors showed
that it is made clinically, characterized by the presence of a palpable gap between symphysis pubis and the
penis. Nevertheless, this is not always present, and in this series only 15 of the 35 men had this sign; thus, the
authors emphasize that a supportive history such as penile trauma or evidence of penile deformity/instability on
examination also helps in formulating the diagnosis. The surgical technique for treating PSL abnormalities
presented here is simple and offers good results.

The authors pointed out that a fractured penis is one of the differential diagnoses to PSL trauma since
the mechanism of injury is usually similar in both conditions and both can present with the patient complaining
of hearing a “snap”. Nevertheless, the authors teach us that men with a fractured penis usually have significant
swelling and immediate detumescence; whereas men with PSL rupture usually do not have these signs.

The final message of the authors from the present series is that abnormality of the PSL is a subtle
diagnosis and men with this injury could present with a variety of symptoms and a variable degree of ED.

I recommend this paper for all urologists involved with andrology and reconstructive surgery.
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Fournier’s Gangrene: A Review of 43 Reconstructive Cases
Ferreira PC, Reis JC, Amarante JM, Silva AC, Pinho CJ, Oliveira IC, da Silva PN
Department of Plastic, Reconstructive, and Aesthetic Surgery, Hospital de Sao Joao, Porto Medical School,
Porto, Portugal
Plast Reconstr Surg. 2007 Jan;119(1):175-84

Background: Fournier’s gangrene is a rare and potentially fatal infectious disease characterized by necrotic
fasciitis of the perineum and abdominal wall, along with the scrotum and penis in men and the vulva in women.
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Fournier’s gangrene is a true surgical emergency. Skin loss can be very incapacitating and difficult to repair.
Methods: The authors reviewed retrospectively the clinical records of a series of 43 patients with Fournier’s
gangrene between the years 1985 and 2003 who, after initial treatment by the Departments of Urology and
Surgery, were referred to the Department of Plastic Surgery for reconstruction. The following parameters were
evaluated: age, gender, interval between onset of symptoms and diagnosis, clinical symptoms, lesion site,
results of bacteriologic cultures, cause and predisposing factors, treatment and reconstructive procedures, length
of hospital stay, and outcome.
Results: The mean patient age was 56.6 years. Fifteen patients (34.9 percent) had diabetes mellitus. The cause
of Fournier’s gangrene was found in 32 patients (74.4 percent). The most common presentation was scrotal
swelling, and scrotal involvement was found in 40 cases (93.0 percent). All of the patients underwent surgical
debridement, and several reconstruction techniques were used. The mean length of hospital stay was 73.6 days.
Two patients died.
Conclusions: Management of this infectious entity should be aggressive. Several techniques that are used to
reconstruct the lost tissue have shown good results. The superomedial thigh skin flap has proven to be a reliable
method of resurfacing large scrotal defects. Reconstructive surgery makes the return to a normal social life
possible in many cases.

Editorial Comment:
This long-term retrospective study underlines the importance of Fournier’s gangrene, which is a rare but very
lethal emergency that should be diagnosed early and treated aggressively. The article updates the clinical picture
with the required knowledge to efficiently handle these cases.

There is no predicting age, but predisposing factors such as diabetes, colorectal disorders and/or alcohol
abuse in addition to hypertension, obesity and cigarette consumption are frequently seen in the constellation
with Fournier’s gangrene. The authors found a predominant involvement of the scrotum with scrotal swelling
or scrotal lesions in more than 90% of male cases. Surprisingly, however, Fournier’s gangrene was also seen in
21% of females (1).

After hemodynamic stabilization, an aggressive surgical debridement is a must with corresponding
infusion therapy. Frequently the repeated debridement is necessary before a reconstruction can be planned. In
80% of the cases, the cause of the gangrene was polymicrobic with Escherichia coli, Staphylococcus aureus
and Pseudomonas aeruginosa being the predominantly found microbial. In addition, the increasing role of
methicilin resistant S. aureus (MRSA) in genitoperineal infection needs to be stressed (2).

Most of the time an orchiectomy or penectomy was not necessary. In the author’s opinion, the
superomedial skin flap was the most reliable method of reconstruction in large scrotal defects after formation
of healthy granulation tissue. Fasciocutaneous or musculocutaneous flaps were performed only in special cases.
For functional, physiological and psychological reasons, the reconstruction of the scrotum is essential and may
require a multi-modal approach instead of split- and full-thickness skin grafts, which can be used only in
minimal lesions.

With the regimen outlined in this paper, only one out of the 43 patients died due to multiple organ
failure. Others have reported a mortality rate up to 67% (1) whereas a decreased mortality rate of 22.8% was
achieved by using the Fournier’s Severity Index (3).

From this and other reports it can be concluded that the earliest possible diagnosis and aggressive
therapy, repeated surgical debridement, and combined aggressive broad-spectrum antibiotic coverage keeping
in mind the increasing role of MRSA decrease morbidity and mortality of Fournier’s gangrene. The reconstructive
surgical approach helps to restore physiological function of external genitalia and thus a return to a normal
social life.
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Complications of Porcine Small Intestine Submucosa Graft for Peyronie’s Disease
Breyer BN, Brant WO, Garcia MM, Bella AJ, Lue TF
Department of Urology, University of California-San Francisco, San Francisco, California, USA
J Urol. 2007; 177: 589-91

Purpose: We report outcomes and complications of the use of porcine small intestine submucosa for correcting
penile curvature due to Peyronie’s disease.
Materials and Methods: A retrospective study was performed in patients with severe penile curvature (greater
than 60 degrees) requiring surgical correction for sexual function. Preoperatively all patients underwent
evaluation, including history, physical and penile duplex ultrasound. Of these patients 19 underwent tunical
grafting with 1-layer Surgisis small intestine submucosa. Postoperatively patients were evaluated with clinic
visits and telephone interviews to assess results.
Results: A total of 19 patients 46 to 69 years old (mean age 54) were treated with tunical incision or excision
and grafting with small intestine submucosa between March 2002 and July 2005. Average followup was 15
months (range 3 to 43). Patients reported less penile pain with intercourse after surgery. There was no difference
in Sexual Health Inventory for Men scores. Preoperatively 12 men (63%) had erectile dysfunction, defined as
Sexual Health Inventory for Men less than 21, while 10 (53%) reported postoperative erectile dysfunction.
Seven of the 19 patients (37%) had recurrent penile curvature (greater than 10 degrees) and 5 (26%) had
recurrent Peyronie’s disease plaque. Our complication rate was 37%, including hematoma at the graft site in 5
cases (26%), graft infection in 1 (5%) and Peyronie’s disease recurrence requiring plication in 1 (5%).
Conclusions: Small intestine submucosa carries potential for grafting applications because it is easy to use and
readily available. Our experience resulted in a 37% complication rate, which exceeds those previously reported
with saphenous vein graft repair.

Editorial Comment
The surgical management of penile deformations due to Peyronie’s Disease with various types of grafts is still
under discussion. Autologous tissue used for corporeal reconstruction include tunica vaginalis, fascia lata,
fascia temporalis, rectus sheath, and venous patches, reports on heterologous tissue include cadaveric fascia
and xenogenic tissue such as porcine small intestine submucosa (SIS, Stratasys®), dermal porcine collagen
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(Permacoll®) (1), and bovine pericardium graft (2). Due to either limited availability or immunogenic  problems
bioabsorbable artificial materials such as tissue sealant coated collagen fleece (Tachosil®) (3) have been tested
lately (4,5).

In the current report, the authors present a retrospective study dealing with complications in the
application of small intestine submucosa (SIS). The treatment of 19 patients with a follow-up of 15 months is
currently the largest study concerning xenogenic material in penile reconstruction. The use of SIS was successful
in a recent report in 11 of 12 treated patients (6). The same author reported about straightening of the penis and
reconstruction of tunica albuginea defects due to excised plaques with penile prosthesis implantation in
conjunction with SIS (7). Contrary to this report, the authors in this paper reported a complication rate of 37%
mainly due to hematoma, infection or disease recurrence.

Do we have a new standard for penile reconstructive surgery now with off the shelve bioartificial
material such as small intestine submucosa available? Nineteen selected patients clearly cannot be representative
for all patients with Peyronie’s disease necessitating surgery. We need larger series with randomization, direct
comparison of various materials, standardizations in the timing of surgery, selection of patients, surgical technique,
postoperative management, and evaluation of the outcome. In addition, with a complication rate in more than a
third of the patients in this study and an improvement in sexual function of merely 10 % (which is in 2 patients)
there is ample room for better materials, advancements in surgical technique, and further studies.
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Hydronephrosis as a Prognostic Marker in Bladder Cancer in a Cystectomy-Only Series
Bartsch GC, Kuefer R, Gschwend JE, de Petriconi R, Hautmann RE, Volkmer BG
Department of Urology, Faculty of Medicine, University of Ulm, Ulm, Germany
Eur Urol. 2007; 51: 690-7; discussion 697-8

Objectives: Hydronephrosis in patients with bladder cancer is caused by tumour at the ureteral orifice, secondary
ureteral tumours, intramural or extravesical tumour infiltration, or compression of the ureter. This study
investigated the prognostic impact of hydronephrosis in bladder cancer.
Methods: A series of 788 patients were treated with radical cystectomy with curative intent for transitional cell
carcinoma of the bladder without neoadjuvant/adjuvant radiotherapy/chemotherapy between January 1986 and
September 2003. All patients had a complete follow-up until death or until the study’s end date. Survival rates
were calculated using the Kaplan-Meier method. A multivariate analysis with a Cox regression model was
performed with respect to potential influencing factors.
Results: A total of 108 patients (13.7%) had unilateral and 25 patients (3.2%) had bilateral hydronephrosis. The
rate of organ-confined tumours was significantly higher in patients without hydronephrosis (67.9% vs. 37.6%;
p<0.001). Forty-three (32.3%) of the 133 hydronephrotic patients had a tumour involving the ureteral orifice.
In this group the rate of organ-confined tumours was significantly higher than in the other patients with
hydronephrosis (53.5% vs. 30.0%; p=0.009). In the multivariate analysis, preoperative hydronephrosis was
determined as an independent prognostic marker for recurrence-free survival besides the pT classification and
lymph node status (p=0.0015). The etiology of hydronephrosis did not affect the tumour-specific survival.
Conclusions: Hydronephrosis at the time of diagnosis of bladder cancer is associated with a high probability of
advanced tumours. It is an independent prognostic factor for recurrence-free survival.

Editorial Comment
The question if patients with concomitant hydronephrosis and bladder cancer have inferior prognosis is a
matter of debate since long. Here, the authors stratify their patients into two cohorts, hydronephrosis without
tumor at the ureteral orifice versus no hydronephrosis or hydronephrosis with tumor at the ureteral orifice. This
stratification increases significantly the prognostic impact of hydronephrosis. According to their results, a
patient with hydronephrosis without tumor at the orifice has a 70% risk of having non-organ confined disease
and a 40% risk of lymph node metastases, in contrast to patients with visible tumor at the orifice having risks at
41.7% and 19.4%, respectively. This translates into different tumor-specific survival rates.

Thus, hydronephrosis without visible tumor at the orifice is a very ominous prognostic factor.

Dr. Andreas Bohle
Professor of Urology

HELIOS Agnes Karll Hospital
Bad Schwartau, Germany

Advanced Age Is Associated With Poorer Bladder Cancer-Specific Survival in Patients Treated
With Radical Cystectomy
Nielsen ME, Shariat SF, Karakiewicz PI, Lotan Y, Rogers CG, Amiel GE, Bastian PJ, Vazina A, Gupta A,
Lerner SP, Sagalowsky AI, Schoenberg MP, Palapattu GS; Bladder Cancer Research Consortium (BCRC)
The James Buchanan Brady Urological Institute, The Johns Hopkins Hospital, Baltimore, Maryland, USA
Eur Urol. 2007; 51: 699-706; discussion 706-8
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Objective: Bladder cancer (BCa) is a disease of older persons, the incidence of which is expected to increase as
the population ages. There is controversy, however, regarding the outcomes of radical cystectomy (RC), the
gold standard treatment of high-risk BCa, in patients of advanced chronological age. The aim of our study was
to assess the impact of patient age on pathological characteristics and recurrence-free and disease-specific
survival following RC.
Methods: The records of 888 consecutive patients who underwent RC for transitional cell carcinoma (TCC)
were reviewed. Age at RC was analyzed both as a continuous (yr) and categorical (< or =60 yr old, n=240; 60.1-
70 yr old, n=331; 70.1-80 yr old, n=266; >80 yr old, n=51) variable. Logistic regression and survival analyses
were performed.
Results: Higher age at RC, analyzed as a continuous or categorical variable, was associated with extravesical
disease and pathological upstaging (all p<0.02). Older patients were less likely to receive postoperative
chemotherapy (< or =60 yr: 32% vs. >80 yr: 14%, p=0.008). In both pre- and postoperative multivariate models,
higher age at RC as a categorical variable was associated with BCa-specific survival (p<0.05). Patients >80 yr
old had a significantly greater risk of disease recurrence than patients aged < or =60 yr (p<0.05).
Conclusion: Greater patient age at the time of RC for BCa is independently associated with adverse outcomes.
Better understanding of factors associated with postoperative outcomes in this growing segment of the population
is necessary. Prospective corroboration and further refinement of similar analyses in other large datasets is
needed.

Editorial Comment
This manuscript gives the results of 888 patients from 4 large centers in the USA and Canada on bladder cancer
in the elderly. Some figures may recall the aggressivity of bladder cancer in general e.g. 48% had non-organ
confined disease, 42% had pathological upstaging.
Higher age was associated to worse prognostic factors such as risk of extravesical disease and pathological
upstaging. In spite of more advanced disease, older patients were significantly less likely to receive adjuvant
chemotherapy. The comment of M. Brausi to this paper is also advocated reading as it dissects the present bias
in patient selection. In summary, this paper confers mainly well-known facts to urologists, still it is worthwhile
reading as it may remind you not to wait too long to proceed with radical therapy as time may not play in favor
of your elderly patients.

Dr. Andreas Bohle
Professor of Urology

HELIOS Agnes Karll Hospital
Bad Schwartau, Germany

NEUROUROLOGY & FEMALE UROLOGY __________________________________________

Comparison of Diagnostic Criteria for Female Bladder Outlet Obstruction
Akikwala TV, Fleischman N, Nitti VW
Department of Urology, New York University School of Medicine, New York, New York, USA
J Urol. 2006; 176: 2093-7
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Purpose: There is no universally accepted definition of bladder outlet obstruction in women. We compared 5
contemporary urodynamic definitions and determined how well they correlated with each other and with clinical
suspicion of bladder outlet obstruction.
Materials and Methods: A total of 154 women who underwent videourodynamics were prospectively evaluated.
Clinical obstruction was suspected when history, physical examination, symptoms and basic testing before
urodynamics raised the suspicion. Women were classified as having obstruction based on 5 contemporary
definitions, including 3 pressure flow cutoff point criteria, videourodynamic criteria and the Blaivas-Groutz
nomogram. The McNemar Test was used to compare each definition to the others and to suspicion of clinical
obstruction.
Results: Of the women 91 were evaluable, including 26 (29%) with obstruction by videourodynamic criteria,
28 (31%) with obstruction by 1998 cut point criteria, 18 (20%) with obstruction by 2000 cut point criteria, 13
(14%) with obstruction by 2004 cut point criteria and 38 (42%) with obstruction by the Blaivas-Groutz nomogram.
Videourodynamic and 1998 cut point criteria were not significantly different from each other (78.9%
concordance) and each agreed with the clinically obstructed category in the comparison. Compared to the other
criteria, the Blaivas-Groutz nomogram overestimated obstruction, while 2004 cut point criteria tended to
underestimate it.
Conclusions: Each urodynamic definition of female bladder outlet obstruction has merit. Videourodynamic
criteria and 1998 cut point criteria have the highest concordance. The Blaivas-Groutz nomogram overestimates
obstruction compared to the other criteria. Therefore, it should not be used as the sole or standard definition of
obstruction in women.

Editorial Comment
The authors prospectively reviewed a cohort of women who had clinical suspicion of bladder outlet obstruction.
The patients underwent a full evaluation including fluoroscopic urodynamic studies. The data obtained was
applied to five definitions for female bladder outlet obstruction. The application results were then compared to
each other and then to the clinical situation at hand.

This is an excellent study was well planned and very illustrative of the difficulty in diagnosing bladder
outlet obstruction in women in an absolute manner. The authors point out the challenge in diagnosing bladder
outlet obstruction in females who have a current neurologic diagnosis or who do not generate a detrusor
contraction during their urodynamic study. In addition, the results and discussion highlight the importance of
combining clinical suspicion, physical examination, urodynamic evaluation as well as radiographic imaging
during the diagnostic process. In our practice, though we incorporate multiple variables similar to this article in
the evaluation of female bladder outlet obstruction, we do rely to a pronounced degree on the radiographic
imaging during the patient’s micturitional cycle.  This is definitely a reference article for the urologic surgeon,
especially those involved in tertiary evaluations in female urology.

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
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Female Sexual and Hormonal Status in Patients with Bronchial Asthma: Relationship with
Respiratory Function Tests and Psychological and Somatic Status
Basar MM, Ekici A, Bulcun E, Tuglu D, Ekici MS, Batislam E
Department of Urology, University of Kirikkale Faculty of Medicine, Kirikkale, Turkey
Urology. 2007 Mar;69(3):421-5

Objectives: To assess the relationship among the sexual, hormonal, physical, and psychological status of women
with bronchial asthma (BA) compared with that of healthy volunteers.
Methods: Thirty-eight women with BA were enrolled in the study. The patients were asked to complete the
Female Sexual Function Index, General Health Questionnaire, and Medical Outcomes Study Short Form 36-
item Health Survey (SF-36). Using the answers on the SF-36, the mental and physical component summary
scores were calculated. A total of 20 healthy women were enrolled in the study as the control group. The same
questionnaires were given to this group as well. Statistical analysis was performed using the Mann-Whitney U
test and Pearson correlation tests.
Results: At the end of the study, statistically significant differences were observed for all questionnaire scores
(P <0.05). The most common female sexual dysfunction was diminished arousal (n = 30, 78.9%) in women
with BA. In the correlation analysis, the total Female Sexual Function Index score had a statistically significant
and positive correlation with the mental component summary score (r = 0.503, P = 0.001) and a negative
correlation with the General Health Questionnaire score (r = -0.380, P = 0.020).
Conclusions: The results of our study have shown that BA, as a chronic medical condition, can be a cause of
female sexual dysfunction with mental and psychiatric mechanisms.

Editorial Comment
The authors reviewed the association of bronchial asthma (BA) upon female sexual function and dysfunction.
The study cohort consisted of 38 married, pre-menopausal women with a diagnosis of bronchial asthma and a
control group of 20 healthy women who were also married and pre-menopausal. According to the American
Thoracic Society, patients with bronchial asthma did suffer from symptoms of shortness of breath, wheezing and
coughing. Patients were excluded if they were older than 50 years old or if their husbands had a sexual dysfunction.
The questionnaire forms utilized did encompass quality of life, psychological status as well as sexual status. The
female sexual function index included the categories of arousal, desire, orgasm, lubrication, pain and satisfaction.
The authors found that the most common sexual problem associated with bronchial asthma was diminished arousal.
They do note that though the initiation of sexual activity in women with bronchial asthma was difficult, if arousal
and interest could be achieved then successful intercourse could be completed.

The topic of female sexual dysfunction is very popular in both the lay press as well as with professional
study. This study excellently explores the effect of chronic disease upon a woman’s sexual being. The authors
do note that a positive mood and well being were the most important parameters controlling sexual activity in
women. In view that there have been findings of difference in qualitative and quantitative difference in visually
evoked sexual arousal between pre-menopausal and menopausal without bronchial asthma it would be interesting
to see if this was mirrored in the population with bronchial asthma (1). In addition, in view that all the patients
in this study were married, it would be of both scientific interest and great social commentary to see if a study
cohort of unmarried women were more easily aroused than ones who were married when exposed to visual
erotic stimuli and the areas of the brain affected (2).

References
1. Jeong GW, Park K, Youn G, Kang HK, Kim HJ, Seo JJ, et al.: Assessment of cerebrocortical regions associated with

sexual arousal in premenopausal and menopausal women by using BOLD-based functional MRI. J Sex Med. 2005; 2:
645-51.



294

Urological Survey

2. Park K, Kang HK, Seo JJ, Kim HJ, Ryu SB, Jeong GW. Blood-oxygenation-level-dependent functional magnetic
resonance imaging for evaluating cerebral regions of female sexual arousal response. Urology. 2001; 57: 1189-94.

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
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Inflammation of the Testis and Epidididymis in an Otherwise Healthy Child: Is it a True Bacterial
Urinary Tract Infection?
Halachmi S, Toubi A, Meretyk S
Department of Urology, Rambam Medical Center, The Faculty of Medicine, Technion-Israeli Institute of
Technology, Haifa, Israel
J Pediatr Urol. 2006; 2:386-9.

Purpose: The exact etiology of acute gonadal inflammation (EO) in children is unknown. Bacterial infection
and underlying urological abnormalities are thought to be the main causes, and hence antibiotic treatment and
further invasive urinary tract imaging studies are usually recommended. The purpose of this study was to assess
the role of bacterial infection in pediatric acute EO.
Materials and Methods: We retrospectively searched our electronic medical archive for children under the age
of 18 years with the diagnosis of acute EO between 1997 and 2002. Patients’ charts were retrieved and re-
viewed for clinical and laboratory data.
Results: During 1997–2002, 193 patients with acute EO were treated. There were two subgroups according to
the results of urinary cultures: 182 children (94.3%) had negative urine cultures and 11 (5.7%) had positive
cultures. In the negative culture group, the mean age was 9.8 ± 3.2 years (0.5–17). Medical history for urologi-
cal disease was negative in all patients. Presenting symptom was scrotal pain in 165 (90.7%), and only three
patients (1.6%) had accompanying urinary symptoms. Physical examination was normal besides tender gonad.
Urinalysis was completely normal in 169 (92.9%) patients. Scrotal Doppler ultrasound (US) demonstrated non-
specific inflammatory process in 146 patients (80%), in nine (5%) torsion of the appendix testis was docu-
mented and in 27 (14.8%) scrotal US was normal. Follow up was available in 40% all of whom had an unevent-
ful recovery with normal physical examination. In the positive culture group of 11 patients, the mean age was
11 ± 6.7 years (3 months to 16 years), and eight patients (73%) had a known congenital urological abnormality.
Presenting symptom was pain in five (45.4%) and pain with swelling in six (55.6%). Accompanying dysuria,
frequency and urgency occurred in eight (72.7%) patients. Urinalysis was abnormal in 10 (90.9%). US demon-
strated increased blood flow to the gonad in 10 (90.9%).
Conclusions: Negative history for urological disease, absence of urinary symptoms and normal urinalysis make
the diagnosis of bacterial EO unlikely. In this setting, once testicular torsion was excluded, there is no justifica-
tion for antimicrobial treatment or further imaging of the urinary tract.
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Editorial Comment
This manuscript looks at patients under 18 years of age, between 1997 and 2002. They presented with the
diagnosis of inflammation of the testis and epididymis. Charts were reviewed from children under the age of 18
from 1997 to 2002 and 193 patients were evaluated. They were divided into two groups, positive cultures and
negative cultures. Hundred and eighty-two patients had negative cultures with a mean age of 9.8. The most
common symptom in the culture negative group was scrotal pain and only 3 patients in this group had any
urinary symptoms. Nearly 93% of these children had normal urinalysis with the other 13 children having
scattered red cells or white cells. None was positive for protein, nitrites or leukocyte esterase. 80% of these
culture-negative patients had ultrasounds of the scrotum with 9 patients having torsion of the appendix testis
and follow up in 40% of the patients showed a normal physical exam. Eleven patients in the second group had
positive urine cultures with a median age of 11 years. Five patients presented with pain and 6 with testicular
swelling. The urinalysis was positive including red cells, white cells, protein nitrites and leukocyte esterase in
10 of the 11 patients with cultures being positive in all 11.

The authors rightly point out that only a minority of patients have positive urine cultures when epididymo-
orchitis is suspected and question whether antibiotics should be included as part of the treatment of patients
whose urinalyses are negative.

The conclusion was that patients with a non-bacterial epididymo-orchitis are usually pre-pubertal children
without positive history for urologic disease. Their presentation is without urinary symptoms yet there is no
justification for antibiotic therapy or urinary tract imaging. They did caution that non-verbal children and
infants might need to be excluded.

A few decades ago, urology textbooks suggested that epididymo-orchitis was due to urologic
abnormalities such as ectopic ureters and that the entire urinary tract needed to be imaged. It is becoming more
and more clear that the majority of epididymo-orchitis is not bacterial in origin and probably has a significant
viral component. Somekh et al. (1) had a nice manuscript suggesting that a viral etiology may often be the
cause. It is recognized that anti-inflammatory medications should be the main stay of treatment rather than
antibiotics in epididymo-orchitis in kids.
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Ureteroscopy In Children: Is There a Need for Ureteral Dilation and Postoperative Stenting?
Herndon CD, Viamonte L, Joseph DB
Section of Pediatric Urology, Division of Urology, Department of Surgery, University of Alabama at Birmingham,
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Introduction: Ureteroscopic stone manipulation and extraction is the standard of care for distal stone disease in
the adult population. Recently, with refinements in instrumentation, these standards have been applied in pedi-
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atrics. Here, we investigate the role of ureteral dilation and the need for postoperative stenting after ureteroscopy.
Materials and Methods: Twenty-nine children (21 male, eight female) with a mean age of 11.0 (2.5–17.5) years
underwent 34 ureteroscopic procedures (21 right, 13 left) to address ureteral stones in 27 (23 distal, 3 mid and
1 proximal), surveillance of the upper tract in six and a retained stent in one. Active ureteral dilation was not
required in any of these patients. A Wolff 4.5-F or 6.5-F tapered semi-rigid ureteroscope was passed alongside
a previously placed guidewire to access the upper collecting system. Proximal ureteral surveillance was per-
formed after completion of the procedure; all but two patients had a diagnostic ureterogram. Four patients had
preoperative placement of a JJ stent. Postoperative stents were placed in six patients, two had stents placed
preoperatively for infection associated with either autonomic dysreflexia or stone impaction, two for extravasa-
tion or perforation, one for edema and one for subsequent ESWL.
Results: Mean follow up after ureteroscopy was 16.2 (0.3–48) months. Of the 27 procedures for stone disease,
15 (55%) stones required laser litholipaxy and 12 (45%) were managed with stone basket extraction. The
overall re-treatment rate for stone disease was 4%. Diagnostic ureteroscopy was normal in six procedures.
None of the procedures managed without a post-ureteroscopy stent required subsequent intervention.
Conclusion: Ureteroscopy is a safe, effective method to manage ureteral stones. Refinements in instrumenta-
tion allow its application to the pediatric population. Ureteroscopy including laser lithotripsy can be performed
without ureteral dilation or postoperative stenting.

Editorial Comment
This article reviews a four-year consecutive series of ureteroscopies performed in children under the age of 18.
Thirty-four ureteroscopic procedures were performed, 27 for renal stones, 6 for upper tract surveillance and 1
to remove a retained ureteral stent. All procedures were done under general anesthesia utilizing a guide wire,
followed by a 4.5F or 6.5F tapered semi-rigid ureteroscope without the use of ureteral dilatation or a sheath.
Twelve patients had stone basket extraction, while the remaining stone patients required Holmium: YAG laser
and/or electrohydraulic litholapaxy with a retreatment rate of only 4%. Seventy-nine percent of the patients
were managed as outpatients. Twenty-one percent were inpatients due to pre-operative pain or infections or a
planned secondary procedure. The 23 (79%) patients who were managed as outpatients did not have a ureteral
stent after the procedure. Two complications occurred. One was a small amount of extravasation from the
perforation of the tip of a stone basket. The second had perforation migration and then impacted distal ureteral
stone. The authors conclude that ureteroscopy in children is safe without ureteral dilatation and postoperative
stenting.

Technology continues to bring improvements to pediatric urologic stone management. It has allowed
for ureteral surgery that previously was not thought possible.  This study shows a very low complication rate
and a low stent usage rate demonstrating that with the refinements in the technology ureteral stone disease can
be treated very similarly in children as is currently done for adult patients.

Dr. Brent W. Snow
University of Utah Health Sci Ctr
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Salt Lake City, Utah, USA
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