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EDITOR’S COMMENT

International Braz J Urol

The July – August 2006 issue of the International Braz J Urol presents interesting contri-
butions from different countries, and as usual, the Editor’s Comment highlights some important
papers.

Doctors Shefi and Turek, from University of California San Francisco, CA, USA, well-
known experts in infertility, present on page 385 a thorough review on definition and current evalu-
ation of subfertile men. Using principles of evidence-based medicine, this review outlines diagnos-
tic and treatments options to inform clinical management. For the diagnosis, it is discussed the
history, physical examination, semen analysis, hormonal evaluation, genetic evaluation. The value
of other testing, such as anti-sperm antibodies, sperm chromatin structure analysis, post-ejaculate
urinalysis, semen leukocyte evaluation, ultrasonography and vasography, was also discussed. The
authors presented the treatment of male infertility dividing into: 1) correctable conditions - coital
timing and frequency, abnormalities of ejaculation, medications, immunologic infertility, genital
tract infection, hormonal dysfunction, varicocele and reproductive tract obstruction, and 2)
uncorrectable conditions - chemotherapy and radiotherapy, congenital or acquired obstruction and
genetic male infertility. This is a very timely review, which is of interest to all involved in male
infertility.

Doctor Mazzucchi and colleagues, from the University of São Paulo Medical School, Bra-
zil, after analyzing the charts of 1046 renal transplants, found that 31 cases of urinary fistulae were
diagnosed (page 398). Twenty nine leaks were due to ureteral necrosis and 2 due to reimplantation
fault. The authors concluded that anastomosis of the graft ureter with the ureter of the recipient is a
good method for treating urinary fistulae after renal transplantation when local and systemic condi-
tions are good. Ureteral ligature associated to nephrostomy should be applied in cases of unfavor-
able local conditions or clinically unstable patients. A team of urologists and nephrologists from the
University of Florence, Italy, provided a comprehensive editorial comment on this manuscript.

Doctors Alagiri and Polepalle, from University of California San Diego Medical Center,
California, USA, aimed on page 451 to characterize and determine whether patients with recurrent
abdominal symptoms and associated ureteropelvic junction obstruction (UPJO) (Dietl’s crisis) are
effectively treated by pyeloplasty and to determine criteria for evaluating UPJO in childhood ab-
dominal pain. The authors identified 8 patients (7 male and 1 female) with Dietl’s crisis. All patients
were initially misdiagnosed and spent at least a year with significant pain symptoms before being
properly diagnosed. One nephrectomy and 7 pyeloplasties were performed and resolution of all
patients’ abdominal symptoms, including pain, was achieved. The authors concluded that children
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Dr. Francisco J.B. Sampaio
Editor-in-Chief

with Dietl’s crisis often suffer a delay in diagnosis, being this clinical entity under-diagnosed. Renal
parenchyma is typically preserved, and there is a paucity of associated urologic complaints. Once
properly diagnosed, patients are well served by a pyeloplasty. Children with periumbilical pain and
vomiting, particularly males, would benefit from ultrasound imaging.

Doctors Al-Ghazo and Banihani, from Jordan University of Science & Technology, Irbid,
Jordan, determined on page 454 the indications for circumcision revision and identified the specialty
of the person who performed unsatisfactory primary circumcision. After reviewing the medical records
of 52 cases that underwent circumcision revision over a 6-year period, they found that sleeve surgi-
cal technique was used for revision in patients with redundant foreskin or concealed penis, penoplasty
for partial or complete degloving of the penis and meatotomy for external meatal stenosis. Most of
unsatisfactory primary circumcisions (86.7%) were performed by nonprofessionals. All patients who
underwent circumcision revision had good to excellent cosmetic results. The authors concluded that
primary circumcision performed by nonprofessionals carry a high complication rate and serious
complications may occur. A period of training and direct supervision by physicians is required be-
fore allowing laymen to perform circumcision independently.

Doctor Capelini and co-workers, from State University of Campinas, São Paulo, Brazil, con-
ducted on page 462 a prospective study to evaluate objectively the benefits of pelvic floor strength-
ening exercises associated to biofeedback for the treatment of stress urinary incontinence (SUI).
Fourteen patients diagnosed with SUI were selected for this study. All patients underwent a pelvic
floor training associated to biofeedback for 12 consecutive weeks. There was a significant reduction
in the pad weight, number of urinary leakage episodes and daytime frequency. At urodynamics, the
authors observed a significant increase in Valsalva leak-point pressure, cistometric capacity and
bladder volume at first desire to void. The authors concluded that treatment of SUI with pelvic floor
exercises associated to biofeedback caused significant changes in the parameters analyzed, with
maintenance of good results 3 months after treatment.
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Management of Male InfertilityReview Article
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Definition and Current Evaluation of Subfertile Men

Shai Shefi, Paul J. Turek

Departments of Urology and Obstetrics, Gynecology and Reproductive Sciences, University of
California San Francisco, San Francisco, California, USA

ABSTRACT

Male infertility affects 10% of reproductive aged couples worldwide and is treatable in many cases. In addition to other
well-described etiologies, genetic causes of male infertility are now more commonly diagnosed. Using principles of evidence-
based medicine, this review outlines diagnostic and treatments options to inform clinical management. In order of importance,
randomized controlled clinical trials, basic scientific studies, meta-analyses, case-controlled cohort studies, best-practice
policy recommendations and reviews from peer-reviewed literature were incorporated that provide organized and timely
guidelines to the current management of male infertility. The strength of evidence for treatment recommendations is also
classified when appropriate.

Key words: male infertility; genetics; semen; spermatozoa; oligospermia; varicocele
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INTRODUCTION

One in 6 couples trying to conceive will
have difficulty. Infertility is defined as one year of
unprotected intercourse without conception. On
evaluation, roughly 50% of affected couples have
causal or associated male factors as a cause of
infertility. In addition, 1-10% of male factor
infertility is a result of an underlying, often
treatable, but possibly life-threatening medical
condition (1). For these reasons, the male
evaluation is conducted systematically to acquire
relevant information from the history, physical
examination, semen analysis and hormone
assessment. Current, evidence-based diagnostic and
treatment algorithms for the management of male
infertility are reviewed in this chapter. The strength
of the evidence supporting a recommendation is
graded according to Table-1.

DIAGNOSIS

History
The evaluation of male infertility should

proceed in concert with the female as outlined in
Figure-1. A thorough history is detailed in Table-2
and includes information about not only medical and
surgical problems, but also developmental issues,
occupational and social habits and exposures.
Remember that sperm production is very sensitive to
overall body health and problems that make the body
ill will often affect spermatogenesis. The importance
of information garnered from the male infertility
history is derived from studies of male physiology as
well as observational studies (Level C evidence).

Physical Examination
The physical examination assesses body

habitus for obesity, gynecomastia and secondary sex
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characteristics such as hair distribution. The phallus
may reveal hypospadias, chordee, plaques or venereal
lesions. The testes should be evaluated for their

Table 1 – Grades of evidence for management recommendations.

Grade of Evidence         Type of Evidence

A Randomized, controlled clinical trials  without heterogeneity
B Randomized, controlled clinical trials  with heterogeneity
C Observational studies (cohort, case-controlled); expert consensus,

   “proof of principle” studies

volume, consistency and contour irregularities
suggestive of a mass. Since 80% of testis volume is
determined by spermatogenesis, testis atrophy is likely

Figure 1 – Algorithm for diagnostic evaluation of male infertility. Adapted with permission from Turek PJ: Practical approach to the
diagnosis and management of male infertility. Nature Clin Pract Urol. 2005; 2: 1-13.
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associated with decreased sperm production.
Palpation of the epididymides might reveal induration,
fullness or nodules indicative of infections or
obstruction. Careful delineation of each vas deferens
may reveal agenesis, atresia or injury. The spermatic
cords should be examined for asymmetry suggestive
of a lipoma or varicocele. Clinically significant
varicoceles are diagnosed exclusively by physical
examination. Lastly, a rectal examination is important
in identifying large cysts, infections or dilated seminal
vesicles.

Semen Analysis
Although not a true measure of fertility, the

semen analysis, if abnormal, suggests that the
probability of achieving fertility is lower than normal
(2). Two semen analyses, performed with 2-3 days of
sexual abstinence, are sought due to the large
variability in semen parameters in healthy men (2).
Lubricants should be avoided and the specimen
processed during the first hour after ejaculation. There
is recent debate concerning precisely which values
are considered “normal”. The World Health
Organization currently recommends 20 million sperm/
mL and 50% motility as normal (2). However, a
recent, controlled study of fertile and infertile couples
suggested that a threshold of 48 million sperm/mL
and 63% motility best describes fertile semen (Grade
B-C evidence) (3). Recent data also suggests that
spermatogenesis takes < 60 days to complete instead
of 70-80 days as has been thought for 40 years, so
that an individual semen analysis reflects biological
influences occurring 2 months prior (4). The formal
evaluation of sperm shape is termed morphologic
assessment. Several descriptive systems exist to
evaluate morphology. It is believed that sperm
morphology may correlate with a man’s fertility
potential as reflected by in vitro fertilization (IVF)
success (Level C evidence) (5). In general, the
percentage of sperm with normal morphology has the
greatest discriminatory power in distinguishing fertile
from infertile semen, although no particular value is
diagnostic of fertility or infertility (3). Sperm
morphology complements the routine semen analysis
in the male evaluation and better estimates the chances
of fertility.

Table 2  – Components of the male infertility history.

Medical History
Fevers
Systemic illness-diabetes, cancer, infection
Genetic disease-cystic fibrosis, Klinefelter

                      syndrome
Surgical History

Orchidopexy, cryptorchidism
Herniorraphy
Trauma, torsion
Pelvic, bladder, or retroperitoneal surgery
Transurethral resection for prostatism
Pubertal onset

Fertility History
Previous pregnancies (present and with other
        partners)
Duration of infertility
Previous infertility treatments
Female evaluation

Sexual History
Erections
Timing and frequency
Lubricants

Family History
Cryptorchidism
Midline defects (Kartagener syndrome)
Hypospadias
Exposure to diethylstilbestrol
Other rare syndromes-prune belly, etc.

Medication History
Nitrofurantoin
Cimetidine
Sulfasalazine
Spironolactone
Alpha blockers

Social History
Ethanol
Smoking/tobacco
Cocaine
Anabolic steroids

Occupational History
Exposure to ionizing radiation
Chronic heat exposure (saunas)
Aniline dyes
Pesticides
Heavy metals (lead)
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Hormonal Evaluation
Current recommendations for endocrine

evaluation of the infertile male are: a) sperm
concentration < 10 million sperm/mL; b) erectile
dysfunction; c) other clinical signs or symptoms
suggestive of low testosterone or unrelated
endocrinopathy. The initial evaluation should include
serum testosterone and follicle stimulating hormone
(FSH) levels. If the testosterone level is low, a repeat
testosterone (total and possibly free testosterone) with
luteinizing hormone (LH) and prolactin serum levels
in a morning blood draw is advised. Although an
endocrinopathy is found in 10% of tested men,
clinically significant endocrinopathies are detected
in < 2% of men (6).

Genetic Evaluation
Increasingly, genetic abnormalities are being

identified as causes of male infertility. Thus, genetic
testing should be performed in men with sperm
concentrations < 10 million sperm/mL, with detection
of genetic anomalies increasing as sperm
concentration decreases. Deletion of regions on the
Y chromosome (microdeletions) occurs in 6% of men
with severely low sperm counts and 13-15% of men
with no sperm counts (7). Deletion of the DAZ
(deleted in azoospermia) gene in the AZFc region is
the most commonly observed microdeletion in
infertile men. In addition, 2% of men with low counts
and 15-20% of men with no sperm counts will harbor
chromosomal abnormalities detected by cytogenetic
analysis (karyotype). Patients at highest risk for
abnormal cytogenetic findings include men with
small, atrophic testes, elevated FSH levels, and
azoospermia. These include conditions such as

Klinefelter syndrome and translocations of non-sex
chromosomes. Table-3 outlines current indications for
genetic testing of infertile males (8).

Similarly, genetic testing is indicated for
infertile men who present with cystic fibrosis (CF) or
the much more subtle condition, congenital absence
of the vas deferens (CAVD). Similar genetic mutations
are found in both patients, although CAVD patients
are considered to have an atypical form of CF.
Approximately 80% of men without palpable vasa
will harbor a CF gene mutation. Recent data also
suggest that azoospermic men with idiopathic
obstruction and men with a clinical triad of chronic
sinusitis, bronchiectasis, and obstructive azoospermia
(Young syndrome) may be at higher risk for CF gene
mutations.

Other Testing

Anti-Sperm Antibodies (ASA)
 Testing for antisperm antibodies in indicated

if: a) the semen analysis reveals aggregates of sperm;
b) there is isolated asthenospermia; c) there is a risk
of autoimmune infertility (i.e. prior torsion or testis
injury); or d) there is unexplained infertility with a
normal routine semen analysis. Usually performed
with antibody coated, polyacrylamide spheres, an
ASA test with at least 50% of sperm bound with
antibodies is considered clinically significant.
Occurring in 5-10% of infertile men, it is thought that
antibodies bound to the sperm head might interfere
with sperm-egg interaction, penetration and
fertilization, whereas tail bound antibodies may be
more likely to affect sperm transport through the
female reproductive tract (9).

Table 3 – Current indications for genetic testing of infertile men.

• A semen analysis with sperm concentrations < 10 million sperm/mL in a couple considering in vitro fertilization (IVF)
and intracytoplasmic sperm injection (ICSI) (Y microdeletion assay and karyotype analysis).

• A semen analysis showing no sperm with testis atrophy in a couple considering testis sperm extraction with IVF and
ICSI (Y microdeletion assay and karyotype analysis).

• A semen analysis shows no or low sperm concentration with at least one absent vas deferens on physical examination
(cystic fibrosis gene mutations)

• A semen analysis showing no sperm with evidence of normal spermatogenesis (cystic fibrosis gene mutations)
• Syndromes or conditions suggested by personal or family histories (e.g. Kallman syndrome KAL 1-3)
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Sperm Chromatin Structure Analysis
Recent evidence suggests that the integrity of

sperm DNA-chromatin packaging is important for male
fertility. The structure of sperm chromatin (the DNA-
associated proteins) can be measured by several
methods, including the COMET and TUNNEL assays
as well as by flow cytometry after acid treatment and
staining of sperm with acridine orange (10). These tests
assess the degree of DNA fragmentation that occurs
after chemically stressing the sperm DNA-chromatin
complex, and can indirectly reflect the quality of sperm
DNA integrity. Abnormally fragmented sperm DNA
rarely occurs in fertile men, but can be found in 5% of
infertile men with normal semen analyses and 25% of
infertile men with abnormal semen analyses. This test
can detect infertility that is missed on a conventional
semen analysis. Often reversible, causes of DNA
fragmentation include tobacco use, medical disease,
hyperthermia, air pollution, infections, and varicocele.
The current indication for this semen assessment is
unexplained infertility.

Post-Ejaculate Urinalysis (PEU)
To diagnose retrograde ejaculation, the post-

ejaculate urine should be inspected for sperm. A PEU
can differentiate retrograde ejaculation from other
causes of low ejaculate volume (< 1.5 mL) including
collection error, hypoandrogenism, ejaculatory duct
obstruction, and congenital absence of the vas deferens.

Semen Leukocyte Evaluation
White blood cells (leukocytes) are present in

all ejaculates and play important roles in immune
surveillance and clearance of abnormal sperm.
Leukocytospermia or pyospermia, an increase in
leukocytes in the ejaculate, is defined as > 1 million
leukocytes/mL semen and is a significant cause of male
subfertility. The prevalence of pyospermia ranges from
3% to 23% of infertile men. In general, neutrophils
predominate among inflammatory cells. This condition
is detected by a variety of diagnostic assays, including
differential stains (e.g., Papanicolaou), peroxidase stain
that detects the peroxidase enzyme in neutrophils, and
immunocytology. Such testing is indicated with
infertility associated with elevated numbers of “round
cells” in the ejaculate on routine semen analysis.

Ultrasonography
Renal ultrasonography is indicated to

evaluate the possibility of unilateral renal agenesis in
CAVD (10% chance with bilateral vasal agenesis and
25% chance with unilateral vasal agenesis). Scrotal
ultrasound is indicated to evaluate scrotal masses. It
is controversial whether sonography should be used
to detect subtle (subclinical) varicocele, since
randomized trials of subclinical varicocele repair
reveal no obvious benefit (Level A evidence).
Transrectal ultrasonography (TRUS) is indicated for
low semen volumes to exclude ejaculatory duct
obstruction and to evaluate abnormalities on digital
rectal examination.

Vasography
Formal imaging of the reproductive tract

with vasography is warranted in cases of obstructive
azoospermia. Vasography can be undertaken via
scrotum, transrectal, transurethral or transperineal
routes. Contrast material can delineate the proximal
vas deferens, seminal vesicle, and ejaculatory duct
anatomy, determine whether obstruction is present
and delineate the anatomical site of obstruction.
Sampling of vasal or seminal vesicle fluid during
the procedure can also determine whether sperm
exist within these structures, confirming obstruction
and implying the lack of obstruction within the
epididymis or testis. Vasography may also be
indicated in the severely oligospermic patient when
there is reason to suspect a unilateral obstruction
(such as from a hernia repair) with an atrophic
contralateral testis.

TREATMENT OF MALE INFERTILITY

The general treatment algorithm for male
infertility is outlined in Figure-2. It is important to
ensure that female reproductive potential is adequate
to support the 6-12 month timeline associated with
the treatment of most male factor issues. The decision
to select classical treatments for male infertility
including varicocele repair and vasectomy reversal
rather than assisted reproduction is controversial, but
accruing evidence from the urologic literature (Level
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B-C evidence) suggests that, in most male factor cases,
correcting the male factor is cost-effective. This
recommendation is supported by cost-benefit and
decision modeling analyses (11,12). Male factor
infertility can be correctable or uncorrectable, and
specifically treatable or not. These conditions are
outlined below.

Correctable Conditions in the Male

Coital Timing and Frequency
Easily reviewed and corrected with

counseling. An appropriate frequency for timed
intercourse is every 2 days, performed within the

Figure 2 –  Algorithm for treatment of male infertility. Adapted with permission from Turek PJ: Practical approach to the diagnosis and
management of male infertility. Nature Clin Pract Urol. 2005; 2: 1-13.

periovulatory period with more emphasis on
intercourse prior to, rather than following, ovulation
(Level B evidence) (13). Home kits that detect the
LH surge or the rising estradiol in the urine before
ovulation are generally considered more reliable than
basal body temperatures or untimed sexual
intercourse. Coital toxins, including wet heat exposure
from hot tubs or baths, cigarettes, cocaine, marijuana,
and excessive alcohol should be avoided prior to, and
during, intended conception.

Abnormalities of Ejaculation
Significant hypospadias can cause infertility

due imprecise placement of the semen within the
cervical os. Surgical correction or intrauterine
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insemination (IUI) of sperm are effective treatments.
Severe phimosis, the inability to retract the foreskin,
may lead to accumulation of sperm behind the
preputial skin and result in a “low volume” ejaculate.
To improve fertility and hygiene issues, gradual self-
dilatation of the foreskin for cleaning or circumcision
are recommended. Erectile dysfunction (ED) is
frequently associated with infertility. Mostly
psychogenic in nature, such cases are effectively
treated with sexual counseling and phosphodiesterase
inhibitors. For more severe ED due to organic causes,
medical or surgical treatment is also effective.
Retrograde ejaculation results from a failure of the
bladder neck to close during ejaculation. It can be
treated with a trial of sympathomimetic medications.
Approximately 30% of men will respond to treatment;
those most likely to benefit are patients with idiopathic
causes or diabetes mellitus. The side effects of these
medications usually limit the efficacy of this therapy.
For medication failure, sperm harvesting techniques
can be used with IUI to achieve a pregnancy.

Medications
Are usually tested extensively in animals for

their potential as reproductive hazards before
marketing. Despite this, it is wise to discontinue
unnecessary medications that can be safely stopped
during attempts to conceive. A list of gonadotoxic
medications can be found in Table-4. These can result

in infertility by various mechanisms. Ketoconazole,
spironolactone, and alcohol inhibit testosterone
synthesis, whereas cimetidine is an androgen
antagonist. Recreational drugs such as marijuana,
heroin, and opiates are associated with lower
testosterone levels. Certain pesticides, like
dibromochloropropane, are likely to have estrogen-
like activity.

Immunologic Infertility
It is a complex problem. Several pathological

conditions of the testis, including prior torsion, biopsy,
injury or vasectomy, constitute risk factors for
antisperm antibody (ASA) formation. Antibodies may
disturb sperm transport or disrupt normal sperm-egg
interaction. Antibodies may cause clumping or
agglutination of sperm, which inhibits passage, or may
block normal sperm binding to the oocyte. Available
treatment options include corticosteroid suppression,
sperm washing, intrauterine inseminations or IVF and
ICSI. In general, if > 50% of sperm is bound with
antibodies, then treatment should be offered.
Treatment with corticosteroid immunosuppression
should be considered for 6-9 months, and reliably
lowers antisperm antibody levels but might not
improve pregnancy rates (Level B evidence) (9). The
risk of aseptic necrosis of the hip makes this treatment
option relatively unattractive to most infertile couples.
Intrauterine insemination places more sperm nearer

Table 4 – Drugs with potential adverse effects on male fertility.

•  Alcohol •  Lead
•  Alkylating agents (e.g. cyclophosphamide) •  Lithium
•  Allopurinol •  Monoamine oxidase inhibitors
•  Antipsychotics •  Marijuana
•  Arsenic •  Medoxyprogesterone
•  Aspirin (large doses) •  Nicotine
•  Caffeine •  Nitrofurantoin
•  Calcium channel blockers •  Phenytoin
•  Cimetidine •  Spironolactone
•  Cocaine •  Sulfasalazine
•  Colchicine •  Testosterone
•  Dibromochloropropane (pesticides) •  Tricyclic antidepressants
•  Diethylstilbesterol (DES) •  Valproic acid
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the ovulated egg to optimize the sperm-egg
environment and can be effective in cases of tail-
bound antisperm antibodies. IVF and ICSI very
effectively bypass ASA-related infertility due to either
poor sperm transport through the female reproductive
tract, or poor sperm-egg interaction.

Genital Tract Infection
The agents most commonly responsible for

male genital tract infections are listed in Table-5.
Although genital tract infection has been linked to
infertility in epidemiologic studies, the correlation
between individual organisms and infertility is
unclear. However, various products of activated
leukocytes that coexist with genital infections may
impair semen quality. A correlation exists between
leukocytes in semen and the generation of
superoxide anions, hydrogen peroxide, and hydroxyl
radicals (reactive oxygen species), all of which can
damage sperm membranes. Sperm are highly
susceptible to the effects of oxidative stress because
they possess little cytoplasm and therefore little
antioxidant activity. Damage to sperm from
oxidative stress has been correlated to loss of
function and damaged DNA. Given that 83% of all
infertile men will have positive semen cultures and
that the relationship between bacterial cultures and
infertility is at best inconclusive, semen cultures
should be obtained only when there are features
suggestive of infection, including: (1) a history of
genital tract infection, (2) abnormal expressed
prostatic secretion, (3) the presence of > 1000
pathogenic bacteria/mL semen, and (4) the presence
of > 1 million leukocytes/mL semen (pyospermia).
Uncontrolled studies suggest that pregnancy rates
may improve after antibiotic treatment, but

controlled studies do not confirm these findings.
Antioxidant treatment may accompany antibiotics
in cases of suspected infection.

Hormonal Dysfunction
Effective treatment of hormonal disorders

usually involves reversing the specific abnormality
detected. Examples of very correctable conditions
include: hyperprolactinemia, hypothyroidism,
congenital adrenal hyperplasia, and testosterone excess
or deficiency due to steroids or genetic conditions like
Kallman syndrome. These conditions should be sought
and treated as suggested in Figure-2.

Varicocele
Defined as dilated and tortuous veins within

the pampiniform plexus, the varicocele is the most
common surgically correctable cause of male
infertility. Varicocele is a disease of puberty, and is
found in 15% of healthy young men, but in 40% of
infertile men. In general, varicoceles do not
spontaneously regress. The cornerstone of varicocele
diagnosis rests on an accurate physical examination.
The use of scrotal ultrasound to detect clinically
unapparent (subclinical) varicoceles is currently
unjustified given the lack of treatment efficacy
demonstrated in 3 randomized, controlled trials (Level
A evidence) (14). Precisely how varicoceles exert an
effect on the testis remains unclear. Several theories
have been postulated and it is likely that a combination
of them results in infertility. These include: pituitary-
gonadal hormonal dysfunction, internal spermatic
vein reflux of renal or adrenal metabolites, an increase
in hydrostatic pressure with venous reflux, and an
inhibition of spermatogenesis through the reflux of
warm corporeal blood around the testis and elevation

Table 5 – The most common organisms in male genital infection.

•  Neisseria gonorrhoeae •  Cytomegalovirus
•  Chlamydia trachomatis •  Herpes simplex II
•  Trichomonas vaginalis •  Human papilloma virus
•  Ureaplasma urealyticum •  Epstein-Barr virus
•  E. Coli (other gram neg. bacilli) •  Hepatitis B virus
•  Mycoplasma hominis •  HIV
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of intratesticular temperature. Regardless of the
biological mechanism, there is strong evidence to
suggest that varicoceles affect semen quality (15).

The finding of semen abnormalities
constitutes the main indication for varicocele surgery
in infertile men. Varicocele repair should also be
considered in adolescents with a large varicocele and
evidence of testis hypotrophy, and in the presence of
varicocele-induced orchialgia. It is important to ensure
adequate maternal reproductive potential if varicocele
correction is performed for male infertility, given that
the mean time to natural pregnancy after varicocele
surgery is 8 months (16). In general, it is not advisable
to repair varicoceles in with known genetic infertility,
as the chance of improving either semen quality or
natural pregnancy rates is low (17).

In addition to clinical arguments that suggest
varicocele repair benefits infertility, economic
analyses also support this concept. Cost-benefit and
decision modeling arguments have shown that
varicocelectomy is more cost effective than ART
procedures (11,12). More recently, it has been
demonstrated in “shift of care” analyses that as many
as 50% of couples who would only be candidates for
ART procedures due to low semen quality can be
“rescued” from such procedures and conceive
naturally or with IUI after varicocelectomy (16).

Reproductive Tract Obstruction
Idiopathic epididymal obstruction is a

relatively uncommon condition found in otherwise
healthy men. Although many cases may result from
prior infection, there is recent evidence linking this
condition to cystic fibrosis in that one-third of men
may harbor CFTR gene mutations (18). Inguinal
vasal obstruction is an iatrogenic sequel of the use
of knitted polypropylene monofilament mesh
prosthesis for inguinal herniorrhaphy. This “plug
and patch” repair method is currently performed
in 80% of inguinal hernia repairs. The post-
operative inflammatory response to mesh can result
in fibrosis, which may entrap and obstruct the
inguinal vas deferens. The exact incidence of this
problem is currently undefined (19). Young
syndrome presents with a triad of chronic sinusitis,
bronchiectasis, and obstructive azoospermia, with

obstruction in the epididymis. The pathophysiology
of the condition is unclear but may involve
abnormal ciliary function or abnormal mucus
quality (20). Lastly, obstruction due to vasectomy
is very common in many countries. Reversal of
vasectomy by either vasovasostomy or
epididymovasostomy is usually more successful
than when microsurgery performed to correct any
of the other conditions listed above, and is highly
dependent on the skill and technique of the surgeon.

Ejaculatory duct obstruction (EDO) is a
unique form of blockage within the male
reproductive tract. It presents with low volume
azoospermia (complete obstruction) or low volume
oligoasthenospermia (partial obstruction).
Obstruction can be congenital and result from
Müllerian duct (utricular) cysts, Wolffian duct
(diverticular) cysts, or atresia, or can be acquired
from seminal vesicle calculi or postsurgical or
inflammatory scar tissue. Based on a suspicious
semen analysis, transrectal ultrasound (TRUS) is
performed to confirm the diagnosis. Recent literature
suggests that: a) TRUS, as a static test, can over-
diagnose EDO in up to 50% of cases as some
“obstruction” may be functional and not physical,
b) the addition of “dynamic” imaging prior to
surgical treatment, such as ejaculatory duct
chromotubation or vasography, can distinguish true
obstruction from functional obstruction, and c)
partial obstruction is more difficult to diagnose than
complete obstruction as TRUS findings are less
specific for partial obstruction (21). Overall, a 20-
30% pregnancy rate can be expected from
endoscopic treatment of EDO, and 70-80% of men
will achieve a significant improvement in semen
quality. Complications occur in 10% of cases and
include hematuria, watery ejaculate and
epididymitis.

Uncorrectable Conditions in the Male

Chemotherapy and Radiotherapy
Chemotherapy is designed to kill rapidly

dividing malignant or diseased cells; an undesired
outcome is the cytotoxic effect on normal tissues.
Differentiating spermatogonia appear to be the germ
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cells most sensitive to chemotherapy. Alkylating
agents such as cyclophosphamide, chlorambucil, and
nitrogen mustard are the most toxic agents. A list of
agents and their relative toxicity to the testis (from
decreasing to increasing effect) is given in Table-6.
The toxicity of chemotherapy varies widely according
to dose and duration of treatment, type and stage of
disease, age and health of the patient, and baseline
testis function. Despite this toxicity, the mutagenic
effects of chemotherapy do not appear to be
significant enough to increase the chance of congenital
defects or genetically linked diseases among naturally
conceived offspring. However, patients should wait
at least 6 months after chemotherapy ends before
attempting to conceive. Men with continued
azoospermia after treatment are very likely (65%) to
have testis sperm available for use with IVF and ICSI
(22).

The effects of radiotherapy on sperm
production are well described and derived mainly
from a series of experiments performed on healthy
prisoners in Oregon and Washington in the 1960s (23).
From these studies (Level B evidence), a significant
reduction in sperm count is observed at 15 cGy

exposure, and sperm counts are temporarily abolished
at 50 cGy. Persistent azoospermia is induced at 400
cGy. Recovery from radiation exposure can take up
to 1 year. Similar to chemotherapy, there does not
appear to be an increase in congenital birth defects in
naturally conceived offspring of irradiated men.

Congenital or Acquired Obstruction
Cystic fibrosis (CF) is the most common

autosomal recessive genetic disorder in the United
States. It is caused by CFTR mutations and is fatal. It
is associated with fluid and electrolyte abnormalities
(abnormal chloride-sweat test) and presents with
chronic lung obstruction and infections, pancreatic
insufficiency, and infertility. Interestingly, 99% of men
with CF have mesonephric duct abnormalities,
including absent of atrophic vas deferens, seminal
vesicles, and ejaculatory ducts. Spermatogenesis is
usually normal. Another group of men without
obvious signs of CF may also exhibit reproductive
tract abnormalities that are unreconstructable
(congenital absence of the vas deferens, CAVD). This
is a form of CF, since 80% of these patients will harbor
a detectable CF mutation and 15% will have renal

Table 6 –  Toxic effects of chemotherapy on the testis.

Agent Recoverability Full Recovery Time

Cisplatin Good 2 years
Methotrexate Good 1 year
Cytosine arabinoside Good 1 year
6-Mercatopurine Good 1 year
Thioguanine Good 1 year
Vincristine Good 1 year
Prednisone Good 6 months
Androgens Good 1 year
Estrogens Good 1 year
Doxorubicin Good 1 year
Cisplatin, etoposide and bleomycin Good 2 years
Vinblastine, bleomycin and cisplatin Good 2 years
Cyclophosphamide, vincristine, procarbazine and prednisone Moderate 3 years
Doxorubicin, bleomycin, vinblastine and decarbazine Moderate 4 years
Cyclophosphamide Poor 5 years
Chlorambucil Poor 5 years
Procarbazine Poor 5 years
Nitrogen mustard, vincristine, procarbazine and prednisone Very poor 5 years
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malformations, most commonly unilateral agenesis
(24). In either case, sperm retrieval from the testis or
epididymis is effective in most cases (25). Genetic
counseling the testing in these patients is important
to define the residual risk of CF disease transmission
to offspring (26).

Adult polycystic kidney disease is an
autosomal dominant disorder associated with
numerous cysts of the kidney, liver, spleen, pancreas,
epididymis, seminal vesicle, and testis. Disease onset
usually occurs in the twenties or thirties with
symptoms of abdominal pain, hypertension, and renal
failure. Infertility with this disease is usually
secondary to obstructing cysts in the epididymis or
seminal vesicle. Functional blockages may result from
nerve injury or medications that impair the
contractility of seminal vesicle or vasal musculature.
A classic example is nerve injury after retroperitoneal
lymph node dissection for testis cancer, causing either
retrograde ejaculation or complete anejaculation,
depending on the degree of injury to postganglionic
sympathetic fibers. Multiple sclerosis, spinal cord
injury and diabetes are other conditions that result in
disordered ejaculation. Some forms of anejaculation
are treatable with rectal probe electroejaculation or
penile vibratory stimulation along with intrauterine
insemination; others are currently not correctable and
require higher forms of assisted reproduction for
fatherhood (27).

Genetic Male Infertility
Overall, 50% of male infertility is currently

unexplained and it is likely that much of this is has a
genetic basis. Over the last decade, a strong
association has arisen between deletions in several
regions of the Y chromosome and male infertility.
They are termed the Azoospermia Factor regions
AZFa, AZFb, AZFc. The relative frequency of
individual AZF deletions is illustrated in Figure-3 (7).
Another group of men with oligospermia (2%) or
azoospermia (15%) will harbor abnormalities in
chromosomal number or constitution as assessed by
a karyotype analysis. In general, affected men present
with testis atrophy and elevated follicle stimulating
hormone levels, similar to non-genetic infertility. In
the presence of genetic infertility, there is no evidence

that classical medical or surgical treatments for male
infertility will be successful (17). Instead, affected
patients should proceed to assisted reproduction with
either ejaculated or surgically retrieved sperm.

One large obstacle to biological family
building in men with genetic infertility and
azoospermia is the fact that only 50-60% of men with
this condition will harbor usable sperm in the testis
form IVF-ICSI. This state of affairs is also true in
men with nonobstructive azoospermia in which a
genetic etiology is not formally defined, but only
suspected. Unfortunately, clinical features of testicular
size, history of ejaculated sperm, serum FSH level,
or biopsy histology do not accurately predict whether
or not sperm will be recovered on exploration.
Because of this, strategies have been developed to
more accurately determine which men with failing
testes are candidates for IVF-ICSI, and surgical
techniques have been refined to minimize the
invasiveness of sperm harvest procedures. One
strategy involves taking as many biopsy samples as
needed either before IVF-ICSI (and freezing the sperm
for later thaw and use), or at the time of ICSI (28).
Microdissection TESE uses microsurgical exploration
of the widely opened testis to search for pockets of
sperm (29). Finally, diagnostic testis fine needle
aspiration (FNA) “mapping” seeks to determine
patient candidacy for future sperm testis retrieval (30).

Figure 3 –  The relative frequency of specific AZF deletions in
men (n = 5000) with Yq microdeletions.
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Subsequently, at ICSI, needles or biopsies are
“directed” to testis locations informed by the map.
Armed with the knowledge of sperm presence from
prior “mapping” we have found that the need for testis
microdissection during sperm retrieval can be reduced
to roughly 20% of cases, with the vast majority
requiring less invasive methods to retrieve sperm,
including TESA (testis sperm aspiration by needle)
or TESE (testis sperm extraction by small biopsy). A
review of 8 single institution studies using either
microdissection or FNA mapping suggests that about
50% of nonobstructive azoospermic men with have
sperm found by either technique.

Over the last decade, several interesting
observations have been made regarding genetic
infertility and the potential to father children. It
appears that the presence or absence of sperm
(ejaculated or retrieved) in men with Y chromosome
microdeletions varies depending on the specific
deletion. In contrast to partial and complete AZFc
deletion patients, in whom sperm can be found on
semen analysis or in the testis 70% of the time, the
chance of finding sperm in men with complete AZFa
or AZFb deletions is unlikely (31). However, since
fewer than 100 patients with isolated AZFa or AZFb
deletions have been reported, more patients are
needed to confirm this statement. In addition, from
four studies that have addressed the IVF-ICSI
outcomes in men with Y deletions (all AZFc deleted
patients), it appears that fertilization rates, embryo
quality and pregnancy rates approximate non Y-
deleted contemporary controls. Furthermore, it has
been shown that men with AZF deletions who
conceive with IVF-ICSI will pass on the Yq deletion
to male offspring despite being somatically healthy.
Lastly, there has been an observation that there may
be a time-dependent decline in sperm production in
Yq deleted patients, which leads some to suggest
that affected patients should consider
cryopreservation of ejaculated sperm in early
adulthood (32).
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Primary Reconstruction is a Good Option in the Treatment of Urinary
Fistula after Kidney Transplantation
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ABSTRACT

Objectives: urinary fistula is a morbid complication after renal transplantation leading to graft losses and patient death. We
review and update our data on urinary fistula after renal transplantation and the outcome after surgical and conservative
management.
Materials and Methods: the charts of 1046 renal transplants were reviewed. Transplants were performed through an ex-
tended inguinotomy; vascular anastomoses to the iliac vessels and urinary reconstruction accomplished through the Gregoir
technique. Fistulae were diagnosed by urinary leaks through the incision or by the occurrence of a collection in the iliac
fossa. Patient was treated surgically or conservatively according to the characteristics of the fistula and patient clinical
status.
Results: Thirty one fistulae were diagnosed (2.9%). Twenty nine leaks due to ureteral necrosis and 2 due to reimplantation
fault. The incidence of leaks among cadaver and live donor transplants was 3.22% and 2.63%, respectively (p = 0.73).
Among diabetic and non diabetic patients the incidence of urinary leaks was 6.4% and 2.6%, respectively (p = 0.049).
Treatment consisted in anastomosis of the graft ureter or pelvis with the ureter of the recipient in 17 cases with success in
13 (76.5%). Prolonged bladder drainage was employed in 7 cases and the fistula healed in 4 (57%). Ureteral reimplantation
was performed in 3 cases and did not work in any of them. Ureteral ligature plus nephrostomy was employed in two cases
and worked in one (50%). Percutaneous nephrostomy and ureteral stenting with double J catheter were employed in one
case each and worked in both.
Conclusions: The anastomosis of the graft ureter with the ureter of the recipient is a good method for treating urinary
fistulae after renal transplantation when local and systemic conditions are good. Ureteral ligature associated to nephrostomy
should be applied in cases of unfavorable local conditions or clinically unstable patients.

Key words: renal transplantation; urinary fistula; treatment outcome
Int Braz J Urol.  2006; 32: 398-404

INTRODUCTION

Since the beginning of renal transplant era,
urological complications have remained an important
source of morbidity and mortality among transplanted
patients. Among urological complications, urinary

leaks, ureteral obstruction and vesico-ureteral reflux
are the most frequent ones. Urinary fistula still leads
to graft losses and deaths in the modern transplant
era. Its incidence has fallen in the last decades and is
nowadays between 2 and 5% (1-3). The morbidity
and mortality also decreased significantly from the
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early 80’s due to an improvement in immunosuppres-
sion protocols using low dose steroids, prompt diag-
nosis and better surgical treatment. Mortality is now
around 8% (4). The number of renal transplant has
increased drastically in our country in the last five
years and the real incidence, the main causes and
outcome of patients with this complication after treat-
ment is unknown. Herein we update our data about
urinary fistulae as well the treatment employed and
its results.

MATERIALS AND METHODS

The charts of patients transplanted between
January 1994 and December 2003 were reviewed. A
total of 1046 renal transplants were performed dur-
ing the study period; 456 grafts (43.6%) were obtained
from live donors and 590 (56.4%) from cadavers.
Nephrectomy in live donors was performed either
laparoscopically or by classic lumbotomy. Cadaveric
kidneys were procured by laparotomy and in situ per-
fusion with Wisconsin or Eurocollins solutions were
employed in all cases.

Renal transplants were performed by the
usual technique; the access to the retroperitoneum was
obtained by an extended inguinotomy. Vascular anas-
tomoses were to the iliac vessels or exceptionally to
the inferior vena cava. Urinary reconstruction was
accomplished by ureteroneocystostomy (Gregoir tech-
nique) in the majority of the cases. A Foley catheter
was used to drain the bladder for 5 days after trans-
plant. Double J stents were used exceptionally when
ureteral or bladder condition was poor. Drains after
transplant were used only if bleeding was present at
the end of the surgery.

Immunosuppression was based in a triple
regimen: cyclosporine or rapamycin, azathioprine or
micophenolate mofetil and prednisone. Induction with
Okt3 (ortoclone), antithimocyte globulin (ATG) or
anti IL-2 (Daclizumab) were used in re-transplants
or in patients with a high panel reactive antibody.
Acute rejection episodes were treated by corticoster-
oids or with immunoglobulins.

Urinary leaks were diagnosed by the occur-
rence of urine extravasations through the surgical

wound, or in the presence of a fluid collection at the
iliac fossa, by the occurrence of intense dysuria or
polaciuria or still, after investigation of unexplained
graft dysfunction. Ultrasound was the initial diagnos-
tic method employed but the diagnosis was confirmed
by cystogram and by fluid analysis when a collection
was present. In some cases a tomography with injec-
tion of iodinated contrast through the Foley catheter
was performed.

Surgical treatment was performed in all pa-
tients except those presenting with minimal extrava-
sation at the ureteral reimplantation site and clini-
cally stable. This group was initially treated by uri-
nary drainage. In cases of unfavorable outcome af-
ter clinical treatment, surgery was indicated. Sur-
gery was the initial aproach for big extravasation or
when leaks arising from the mid or upper ureter were
suspected. We used the same incision of the trans-
plant to access the fistulae. The type of surgical re-
construction was based on the intraoperative evalu-
ation of the extent of the ureteral necrosis and local
and systemic condition of the patient at the time of
surgery. Primary reconstruction with the ureter of
the recipient or a new ureteral reimplantation were
performed preferentially when local and systemic
condition allowed; if local or systemic infection were
present and the patient was clinically unstable an
ureteral ligature associated to a nephrostomy was
performed. Ureteral stenting alone was used excep-
tionally. All patients received prophylactic or thera-
peutic antibiotic according to the antibiogram of the
collected fluid.

Statistical analysis of the data was performed
using Fischer exact test, with p < 0.05 considered sig-
nificant.

RESULTS

One thousand and forty six renal transplants
were performed during the study period; 456 grafts
(43.6%) were obtained from live donors and 590
(56.4%) from cadavers. Mean cold ischemia time was
52 minutes for live donor kidneys (range 30-105 min-
utes) and 18 hours for cadaver donor kidneys (range
10-28 hours). Follow-up ranged from 21 to 118
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months (mean 67.3 months).Thirty one urinary leaks
were diagnosed (2.9%). Nineteen leaks (61.3%) oc-
curred among cadaver donor grafts and 12 (38.7%)
among live donor grafts. The incidence of leaks
among cadaver transplants was 3.22% and among live
donor transplants was 2.63% (p = 0.73). Fistulae were
diagnosed between the first and the 131 postopera-
tive day (mean 28 post operative day). Thirteen fistu-
lae (42%) were diagnosed between the first and the
15th postoperative day and 25 (80%) during the first
month after transplant; patients’ characteristics are
in Table-1.

In 4 of the cases (12.9%) an inferior polar
artery was present in the graft and was preserved or
reconstructed. One patient had an ileal bladder aug-
mentation and another one had a continent reservoir
with a Mitrofanoff catheterization mechanism. Ninety
three patients were diabetic at the time of renal trans-
plantation (8.9%); 6 developed urinary fistulae (6.4%)
compared to 25 non diabetic patients (2.6%) (p =
0.049). Double-J stents were used in 38 transplants;
urinary leaks were observed in 2 of these patients
(5.2%). On the other hand urinary leaks occurred in
29 patients where double J were not used (2.9%) (p =
0.319).

Among 456 grafts from live donors 48
(10.5%) were obtained by laparoscopy; 2 developed
urinary fistula (4.1%); 10 fistulae were found among
408 open nephrectomy donors (2.4%) (p = 0.36).

Fistulae were caused by ischemic ureteral
necrosis in 29 cases (93.5%) and by reimplantation
fault in 2 patients.

Treatment consisted in uretero-ureteric anas-
tomosis with the ureter of the recipient in 17 cases; in
14 cases a termino-lateral anastomosis was performed
and in 3 patients graft ureter was anastomosed
termino-terminally to the ureter of the recipient. A
double-J catheter was used in all patients. Other forms
of treatment comprised bladder drainage through pro-
longed catheterization in seven cases, a new uretero-
neocystostomy over a double-J catheter in three cases,
percutaneous nephrostomy in two cases, ureteral liga-
ture plus nephrostomy and ureteral stenting with
double-J catheter in one case each.

Resolution of the fistulae with one procedure
was accomplished in 20 cases (64.5%). Ureteral anas-
tomosis with the ureter of the recipient was effective
as an unique procedure in 13 cases (76.4%), bladder
drainage in 4 (57%), percutaneous nephrostomy in 1
(50%), ureteral ligature plus nephrostomy and double
J stenting in one case each (100%) and ureteroneo-
cystostomy did not work in any of the 3 cases where
they were employed (Table-2).

Eleven failures occurred and were treated
surgically; treatment options comprised new anasto-
mosis with the ureter of the recipient (6 cases), liga-
ture of the ureter associated to a nephrostomy (2
cases), double J stenting (one case), ureter

Table 1 – Characteristics of transplanted patients with urinary fistula.

Patients                 31

Male / Female 19 / 12
Age - range / mean / median (years) 14-63 / 40.6 / 40
Period of dialysis- range / mean (months) 2-184 / 55.4
Primary renal disease chronic glomerulonephritis = 8

diabetes mellitus = 6
systemic arterial hypertension = 4
vesicoureteral reflux / chronic pyelonephritis = 4
systemic lupus eritematous = 3
focal segmental glomerulosclerosis = 3
membranoproliferative glomerulonephritis = 1
amiloidosis = 1
Ig A nephropathy = 1

Donor cadaver / Live 19 / 12
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reimplantation (one case) and nephrectomy. Addition-
ally a nephrectomy of a thrombosed kidney was per-
formed. Three cases needed a third procedure to heal
the fistula. This way, 64.5% of the urinary fistulae
were resolved with one procedure, 90% with two pro-
cedures and 10% needed more than two procedures
to heal.

One patient lost his graft due to venous throm-
bosis after the surgery for correction of a urinary fis-
tula; 6 other patients lost their kidneys during fol-
low- up: 5 due to chronic nephropathy and one due to
humoral rejection. At the end of the study period, 17
kidneys were functioning (55%).

Five patients died during the study period
(16.1%). Two patients died due to infectious compli-
cations and sepsis (6.4%) directly related to the uri-
nary leakage or due to its treatment; three other pa-
tients died of non related causes (one from a laryn-
geal tumor, one from pneumonia and one from cere-
bral ischemia).

DISCUSSION

Thanks to government policy the number of
solid organs transplants experienced an expressive
increase in our country in the last five years. This
fact has also provoked an increase in the number of
procurement and transplantation teams. Urinary fis-
tula is not any more a frequent problem but continues
to occur and may represent a morbid complication.
Urinary fistulae arise frequently due to technical prob-
lems, during procurement or transplant surgery. Ure-

teral necrosis due to ischemia is the most frequent
cause and can be occasioned during organ retrieval
or implantation when extensive ureteral dissection
lead to blood supply damage and consequently to or-
gan necrosis (2,4-6). Ureteral necrosis was also the
most frequent cause of fistulae in our casuistic, re-
sponding to 93.5% of all cases. Several other risk fac-
tors for the development of urinary fistulae have been
mentioned: recipient’s age, number of renal arteries,
site of arterial anastomosis, type of donor, the occur-
rence of acute rejection episodes, type of urinary re-
construction, bladder problems, immunosuppressive
regimen (4,7-10). Among them, recipients age < 10
years, use of uretero-ureteric anastomosis and the use
of high dose steroids are considered independent risk
factors (7). In this series, leaks were more frequent
among cadaver donor recipients and significantly
more common among diabetic patients at the time of
transplantation. Laparoscopic nephrectomy did not
increase significantly the occurrence of urinary leaks.

Extravesical ureteroneocystostomy has
proved to be easier and with a low incidence of com-
plications (8,11). Routine ureteral stenting does not
reduce significantly the incidence of urinary fistulae
and its use is recommended only in special cases (con-
tracted bladder, difficult anastomosis) (8,11). In our
center the modified Gregoir technique has been the
procedure of choice in the last 35 years and the inci-
dence of ureteral complications has been low.

Early aggressive management is the key to
prevent graft losses and reduces mortality (3,4). Many
options for urinary fistula management have been
described with different rates of success: ureteral liga-

Table 2 – Treatment employed in urinary fistula.

First Treatment N     %        Resolution
N   %

Uretero-ureterostomy with ureter of recipient 17 054.8 13 076.5
Bladder drainage 07 025.8 04 057
Ureteral reimplantation 03 009.7              zero
Percutaneous nephrostomy 02 006.4 01 050
Ureteral ligature + nephrostomy 01 003.2 01 100
Ureteral ligature + double J stenting 01 003.2 01 100
Total 31 100 20 064.5
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ture and nephrostomy, ureteroureterostomy,
pyeloureterostomy, ureteroneocystostomy, percutane-
ous nephrostomy associated to ureteral stenting, pro-
longed vesical drainage (4,7-9,11). Percutaneous tech-
niques like nephrostomy associated to antegrade ure-
teral stenting works in 40% of a much selected group
of patients presenting with small fistulae from the
distal ureter (8). Prolonged bladder drainage is indi-
cated for small fistulae arising from the reimplantation
site in clinically stable patients and in our hands a
50% of good results was obtained. Early open sur-
gery is our preferred approach. Our policy is to per-
form primary urinary tract reconstruction whenever
local and systemic condition allows. Termino-lateral
anastomosis of the graft ureter or pelvis with the ure-
ter of the recipient has been our preferred technique
for the correction of urinary leaks; we obtained 77%
success with this method, compatible with the results
published in other studies (11,12). Some groups use
termino-terminal anastomosis with the ureter of the
recipient (11) with good results but we observed two
cases ureterohydronephrosis of the native kidney af-
ter ligation of the ureter for reconstruction after renal
transplantation who required nephrectomy. Uretero-
neocystostomy is used for reimplantation defects or
for small distal ureteral necrosis and in our hands
failed in all cases due to necrosis extension or in-
complete ureteral and bladder wall resection during
surgery. Although it did not work in this series, ure-
teral reimplantation remains an important option for
urinary fistulae management. Ureteral ligature and
nephrostomy is performed when there is gross infec-
tion of the fossa or when the patient presents in sep-
sis. According to this policy, a 65% of resolution was
obtained with one procedure and 90% with 2 proce-
dures. Ten patients needed a second procedure due to
recurrence of the leakage. Recurrences were due to
insufficient ureter resection, leaving an ischemic
stump extension of the process after the surgery or
inadequate anastomosis. We always leave a double J
stent in these cases in order to reduce recurrences but
stents do not work if the necrosis extends. Recurrences
were always managed surgically and an anastomosis
with the ureter of the recipient was the first choice.
In one case the local condition was unfavorable and
ureteral ligature with nephrostomy was performed.

Some patients needed a third procedure due to a new
recurrence showing that the necrosis can extend after
surgery and that extensive resection of the ureter is
frequently necessary. Additionally we should say that
it was not the aim of this paper to compare all the
techniques employed for treating urinary leaks in this
group of patients because this is a retrospective study,
not designed for this kind of comparison; overall, this
is an heterogeneous group of patients.

Mortality directly related to the fistula or to
its correction was high in the early transplantation
era (13) and nowadays is reported to range from 0
to 8% (11); in our series it was 6.4%. These better
results are due to an earlier and more aggressive ap-
proach, reduction in the amount of corticosteroids
in the immunosuppressive regimen and to better an-
tibiotics and clinical support. The increase in the
experience with these cases can still improve such
results.

CONCLUSIONS

In this retrospective evaluation urinary fistu-
lae were more common among cadaver donor and
diabetic recipients. The use double J stents did not
reduce significantly the incidence of urinary leaks.
Primary anastomosis of the graft ureter or pelvis to
the ureter of the recipient was a good method for treat-
ing urinary fistulae when local and systemic condi-
tions were good. Ureteral ligature associated to
nephrostomy can be used when local or patient clini-
cal condition is unfavorable.
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pies (1). Urinary fistulae are considered early com-
plications of transplantation. They occur in 3-5% of
cases in which no double-J stent has been used (2).
Preservation of accessory arteries to the lower por-
tion of the kidney is important, as they may consti-
tute the blood supply of this segment of the collect-
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ing system or ureter. Their ligation may lead to ne-
crosis and urinary fistulae (1,2). Urinary fistulae can
occur also on bladder or calyx due to a closure that is
not watertight or to necrosis by ligature of a polar
artery respectively (2). Furthermore, European Urol-
ogy Guidelines on Renal Transplantation Committee
recommends to use a short ureter and keep the peri-
ureteral fat around the hilus and ureteral vessels and
to insert a prophylactic double J-stent and a bladder
catheter (2). With regards to treatment, ureteral fistu-
lae can be treated by open surgery or by percutane-
ous approach. In open surgery option, the ureter is
re-cut and a double-J stented, uretero-ureteral anas-
tomosis is made using the patient’s original ureter. In
case of percutaneous treatment, where it is possible
to localize the fistula, it is worth trying nephrostomy
and/or bladder catheter and double-J stent. Bladder
fistulae can be treated by suprapubic or transurethral
catheter. Caliceal fistulae are treated by nephrostomy
or bladder catheter and double-J-stent. If this fails,
polar nephrectomy can be tried.

The authors retrospectively report their ex-
perience and the data about urinary fistulas and the
outcome after surgical and conservative management.
They report to employ ureteral stent exceptionally at
the surgeon discretion during transplantation. In the
authors’ opinion, routine ureteral stenting does not
reduce significantly the incidence of urinary fistulas
and its use is recommended only in special cases.

In our experience, although the double-J
stent appeared to us to be a valid aid to guarantee
the anastomosis patency in the first days immedi-
ately after the transplantation, it did not play a defi-
nite role.

Nevertheless, in a recent review Wilson et
al. (3) performed a meta-analysis to examine the ben-
efits and harms of routine ureteric stenting to prevent
urological complications in kidney transplant recipi-
ents. The results of this review suggest that prophy-
lactic stenting reduces the incidence of major uro-
logical complications and should be recommended
on the basis of currently available randomized con-
trolled trials (3).
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ABSTRACT

Objective: The aim of this study was to compare the renal function measured with either 99mTc-DTPA or 99mTc-EC dynamic
scintigraphies with that measured using 99mTc-DMSA static scintigraphy.
Methods: the values of relative renal function measured in 111 renal dynamic scintigraphies performed either with 99mTc-
DTPA (55 studies) or with 99mTc-EC (56 studies) were compared with the relative function measured using 99mTc-DMSA
static scintigraphy performed within a 1-month period. The comparisons were performed using Wilcoxon signed rank test.
The number of 99mTc-DTPA and 99mTc-EC studies that presented relative renal function different by more than 5% from that
measured with 99mTc-DMSA, using chi square test were also compared.
Results: the relative renal function measured with 99mTc-EC is not statistically different from that measured with 99mTc-
DMSA (p = 0.97). The relative renal function measured with 99mTc-DTPA was statistically different from that measured
using 99mTc-DMSA, but with a borderline statistical significance (p = 0.05). The number of studies with relative renal
function different by more than 5% from that measured with 99mTc-DMSA is higher for the 99mTc-DTPA scintigraphy (p =
0.04) than for 99mTc-EC.
Conclusion: the relative renal function measured with 99mTc-EC dynamic scintigraphy is comparable with that measured
with 99mTc-DMSA static scintigraphy, while the relative renal function measured with 99mTc-DTPA dynamic scintigraphy
presents a significant statistical difference from that measured with 99mTc-DMSA static scintigraphy.

Key words: kidney function tests; scintigraphy; DTPA, DMSA
Int Braz J Urol.  2006; 32: 405-9

INTRODUCTION

Renal scintigraphies have been used for a long
time to measure the relative renal function. These
methods can be performed with different
radiopharmaceuticals as technetium-99m
dimercaptosuccinic acid (99mTc-DMSA), technetium-
99m diethylenetriamine pentaacetic acid (99mTc-

DTPA), technetium-99m mercaptoacetyltriglycine
(99mTc-MAG

3
), iodine 131 orthoiodohippurate (OIH)

and more recently technetium-99m ethylenedicysteine
(99mTc-EC) (1). Although all these methods are accu-
rate to measure this parameter, some differences can
be observed among them (2). These differences are
caused by distinct biological properties of
radiopharmaceuticals such as mechanisms of renal
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excretion, renal cells retention of radioactive mate-
rial, level of plasma-protein bound and level of plas-
matic clearance. However, 99mTc-DMSA as a static
renal agent is considered the most reliable method to
measure relative renal function (3-5) and the most
appropriate tracer for renal cortical imaging (6).

Recently, a new radiopharmaceutical (99mTc-
EC) has been developed to perform renal dynamic scin-
tigraphy and to measure renal relative function. It has
similar renal excretion characteristics to 99mTc-MAG

3

and OIH (7). This radiopharmaceutical has been avail-
able for clinical use in Brazil since 2004 and has been
used as a substitute for 99mTc-DTPA to perform the stud-
ies. In our subjective experience, 99mTc-EC appears to
be superior to 99mTc-DTPA to perform the exams. How-
ever, there is few data about the comparison of these
two methods on medical literature. Therefore, the aim
of this study was to analyze the dynamic renal scintig-
raphies performed either with 99mTc-EC or with 99mTc-
DTPA to assess if the relative renal functions measured
by both methods are similar when compared to that
measured using 99mTc-DMSA.

MATERIALS AND METHODS

We analyzed 111 patients, 52 males, age rang-
ing from 0.17 to 79.00 years (Table-1). A hundred
and eleven renal dynamic scintigraphies performed
either with 99mTc-DTPA (55 studies) or with 99mTc-
EC (56 studies) were compared to the relative func-
tion measured using 99mTc-DMSA static scintigraphy
performed within a 1-month period (Table-1).

99mTc-DTPA and 99mTc-EC dynamic images
were acquired with the patients in a supine position
and with gamma camera’s detector placed in a poste-
rior view. The camera was equipped with an all-pur-
pose, low energy, parallel-hole collimator. Adult pa-
tients were injected with 370 to 555 MBq of 99mTc-
DTPA or 99mTc-EC, and dynamic images were re-
corded every second for 1 minute and every 15 sec-
onds for 30 minutes. Relative renal function was
measured in a composite image (1 to 3 minutes after
the injection). Renal and background regions of in-
terest (ROIs) were drawn manually by a skilled
nuclear medicine technologist (Figure-1).

99mTc-DMSA static images were also acquired
with the patients in a supine position and with gamma
camera’s detector placed in a posterior view. The cam-
era was also equipped with an all-purpose, low en-
ergy, parallel-hole collimator. Adult patients were
injected with 222 MBq of the radiopharmaceutical
and static images were acquired 6 hours after in the
posterior, left posterior oblique and right posterior
oblique projections. Relative renal function was mea-
sured in the posterior image. Renal regions of inter-
est (ROIs) were drawn manually by a skilled nuclear
medicine technologist and the background regions of
interest (ROIs) were drawn automatically by the pro-
cessing program (Figure-2).

For pediatric patients injected activities were
adjusted using the “Pediatric Dose Chart for
Radiopharmaceuticals” presented on “The Mayo
Clinic Manual of Nuclear Medicine” (8).

Procedures used to acquire and process the
images were based on the experience of our nuclear
medicine service, on the published experience of oth-
ers nuclear medicine services (9) and on the Proce-
dure Guidelines of the European Association of
Nuclear Medicine and of the Society of Nuclear Medi-
cine (www.eanm.org and www.interactive.snm.org).

Comparison of relative renal function mea-
surement using either 99mTc-DTPA or 99mTc-EC dy-
namic scintigraphies with the one measured using
99mTc-DMSA static scintigraphy was performed us-
ing non-parametric test for related samples
(Wilcoxon signed rank test). The number of 99mTc-
DTPA and 99mTc-EC studies that presented relative
renal function different by more than 5% from the
relative function measured with 99mTc-DMSA, us-
ing chi square statistical test was also compared. To
rule out confounding, the two groups of patients who
underwent dynamic scintigraphy (99mTc-DTPA and
99mTc-EC) were also compared to assess if there were
differences in others parameters. Parameters ana-
lyzed were sex, age, and relative renal function (be-
tween them, as well as between the correspondent
99mTc-DMSA studies). Comparisons between groups
were performed using a non-parametric test for in-
dependent samples (Mann-Whitney) when variables
were continuous and chi square test when variables
were categorical (sex).
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 DTPA                  DMSA EC                     DMSA
PTES.    SEX AGE       LK (%)     RK (%)     LK (%)     RK (%)   PTES.      SEX           AGE      LK (%)    RK (%)      LK (%)       RK (%)

1 M 15.00 31 69 38 62 056 F 07.25 57 43 57 43
2 M 65.00 48 52 48 52 057 M 45.00 23 77 21 79
3 M 00.33 49 51 46 54 058 F 14.17 69 31 69 31
4 F 53.00 27 73 27 73 059 F 00.75 52 48 53 47
5 F 59.00 54 46 57 43 060 F 01.92 04 96 3 97
6 M 00.50 51 49 51 49 061 M 00.17 53 47 50 50
7 F 03.25 48 52 43 57 062 F 28.00 48 52 52 48
8 M 05.00 53 47 52 48 063 F 04.67 47 53 48 52
9 M 19.00 63 37 63 37 064 M 26.00 51 49 50 50
10 F 61.00 88 12 98 02 065 F 56.00 08 92 1 99
11 F 72.00 54 46 55 45 066 F 48.00 49 51 49 51
12 M 45.00 32 68 23 77 067 M 05.50 62 38 62 38
13 M 00.17 64 36 66 34 068 M 08.50 49 51 48 52
14 F 58.00 48 52 48 52 069 F 03.00 53 47 52 48
15 F 55.00 59 41 60 40 070 M 07.92 49 51 50 50
16 F 01.50 48 52 52 48 071 M 23.00 34 66 35 65
17 F 70.00 38 62 24 76 072 F 31.00 47 53 48 52
18 F 09.92 57 43 60 40 073 M 01.42 48 52 53 47
19 M 25.00 24 76 25 75 074 F 54.00 27 73 28 72
20 M 06.67 46 54 47 53 075 F 47.00 51 49 52 48
21 M 79.00 89 11 99 01 076 F 29.00 52 48 53 47
22 M 69.00 21 79 9 91 077 F 43.00 52 48 50 50
23 M 00.75 54 46 55 45 078 F 30.00 55 45 54 46
24 F 00.42 52 48 51 49 079 M 09.33 51 49 51 49
25 M 12.00 04 96 02 98 080 F 10.00 48 52 50 50
26 F 44.00 20 80 23 77 081 F 31.00 56 44 57 43
27 F 43.00 48 52 48 52 082 M 11.00 53 47 52 48
28 F 13.58 52 48 48 52 083 F 68.00 55 45 51 49
29 F 10.58 32 68 31 69 084 F 23.00 50 50 51 49
30 F 26.00 37 63 38 62 085 M 00.33 45 55 50 50
31 F 12.58 49 51 51 49 086 M 03.83 47 53 49 51
32 M 27.00 50 50 53 47 087 M 30.00 45 55 48 52
33 F 32.00 54 46 53 47 088 M 12.00 50 50 51 49
34 F 13.08 49 51 53 47 089 M 29.00 52 48 53 47
35 F 53.00 50 50 50 50 090 M 01.00 58 42 54 46
36 M 16.67 42 58 51 49 091 M 44.00 14 86 14 86
37 M 12.08 49 51 50 50 092 F 27.00 47 53 48 52
38 M 19.50 23 77 19 81 093 F 56.00 69 31 69 31
39 M 00.58 41 59 43 57 094 F 12.00 50 50 52 48
40 M 22.00 53 47 48 52 095 F 12.00 60 40 59 41
41 F 31.00 29 71 31 69 096 F 12.00 50 50 48 52
42 M 59.00 53 47 51 49 097 F 23.00 89 11 89 11
43 M 39.00 16 84 3 97 098 F 78.00 52 48 58 42
44 F 01.25 53 47 49 51 099 F 55.00 21 79 22 78
45 M 47.00 60 40 68 32 100 F 39.00 55 45 51 49
46 F 23.00 42 58 40 60 101 F 40.00 54 46 54 46
47 M 42.00 51 49 51 49 102 F 44.00 46 54 42 58
48 F 11.25 48 52 51 49 103 M 18.00 46 54 48 52
49 M 35.00 54 46 53 47 104 F 03.67 60 40 61 39
50 M 11.17 52 48 47 53 105 M 00.75 50 50 52 48
51 M 07.08 40 60 40 60 106 M 73.00 43 57 42 58
52 M 55.00 47 53 48 52 107 F 39.00 54 46 55 45
53 M 00.83 48 52 53 47 108 M 01.25 56 44 62 38
54 F 36.00 83 17 91 09 109 M 05.00 46 54 45 55
55 F 00.42 41 59 46 54 110 M 29.00 80 20 81 19

111 F 19.00 50 50 49 51

Table 1 – Patients and results of 99mTc-EC, 99mTc-DTPA and 99mTc-DMSA scintigraphies.

DTPA = diethylenetriamine pentaacetic acid; DMSA = dimercaptosuccinic acid; EC = ethylenedicysteine; Ptes = patients; LK = left
kidney; RK = right kidney.
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RESULTS

Relative renal function measured with 99mTc-
EC was not statistically different from that measured

Figure 1 – Regions of interest (ROIs) drew manually in a com-
posite image (1 to 3 minutes after the injection) of the 99mTc-DTPA
or 99mTc-EC dynamic scintigraphies.

with 99mTc-DMSA (p = 0.97). Relative renal function
measured with 99mTc-DTPA was distinct from that mea-
sured with 99mTc-DMSA, but with a marginal statisti-
cal significance (p = 0.05). The number of studies with
relative renal function different by more than 5% from
the one measured with 99mTc-DMSA is higher for the
99mTc-DTPA scintigraphy (10 in 55) than for 99mTc-EC
(3 in 56) (p = 0.04). There was no significant statisti-
cal difference in the control parameters between the
two groups (99mTc-DTPA and 99mTc-EC): sex (p = 0.22),
age (p = 0.58), left and right kidney functions in dy-
namic scintigraphies (p = 0.22), and left and right kid-
ney functions in static scintigraphies (p = 0.15).

DISCUSSION

As already mentioned on the introduction,
there are few papers comparing 99mTc-DTPA with
99mTc-EC. In a MEDLINE search (October 06, 2005)
using key words (DTPA AND EC AND Scintigraphy
AND Renal) only one paper comparing the two meth-
ods was retrieved (10). This paper compares the di-
agnostic accuracy of 99mTc-EC with 99mTc-DTPA in
the assessment of renal artery stenosis. It concludes
that although there is no significant difference be-
tween 99mTc-EC and 99mTc-DTPA captopril scintigra-
phy for detecting renal artery stenosis, the better im-
aging characteristics and more confident interpreta-
tion provided by 99mTc-EC make it a preferential ra-
diopharmaceutical to perform the scintigraphy. There
are also studies (11,12) comparing relative renal func-
tion measured with 99mTc-EC and 99mTc-DMSA show-
ing a high correlation between these two methods.

In our group of patients, relative renal func-
tion measured with 99mTc-EC appears to be more ac-
curate than the one measured with 99mTc-DTPA, if the
99mTc-DMSA static scintigraphy is considered the
“gold standard” method. One reason for this differ-
ence may be the different mechanisms of renal ex-
cretion for these radiopharmaceuticals (99mTc-DTPA
is excreted by glomerular filtration whereas 99mTc-EC
and 99mTc-DMSA are excreted primarily by proximal
convoluted tubules). Although these two mechanisms
of excretion are highly correlated, they are not iden-
tical and some patients could have a more pronounced

Figure 2 – Renal regions of interest (ROIs) drew manually in the
posterior image of 99mTc-DMSA scintigraphy and background
regions of interest (ROIs) drew automatically by the processing
program.
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impairment in one of them (13,14). Another possible
reason for this difference is the higher level of back-
ground activity (extra-renal activity) presented in
dynamic renal scintigraphy with 99mTc-DTPA due to
its low extraction efficiency (20%) when compared
to the tubular secreted radiopharmaceuticals (15).

CONCLUSION

Relative renal function measured with 99mTc-
EC dynamic scintigraphy is comparable to that mea-
sured with 99mTc-DMSA static scintigraphy, while
relative renal function measured with 99mTc-DTPA
dynamic scintigraphy presents a statistical significant
difference from that measured with 99mTc-DMSA
static scintigraphy.
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ABSTRACT

Objectives: To review intraoperative and postoperative complications associated to the correction of cystocele and recto-
cele with polypropylene mesh macropore monofilament (Gynemesh PS) using transvaginal free tension technique.
Materials and Methods: Prospective study of patients that have been submitted to correction of cystocele and/or rectocele
between November 2004 and August 2005 in the Urogynecology and Vaginal Surgery Unit of Gynecology and Obstetrics
Department, Las Condes Clinic. Mesh was used in 31 patients: 9 for cystocele, 11 for rectocele, and 11 for concomitant
meshes. Total mesh used 42. Media age 55 years old, weight 64 kilograms. In 7 patients we used a third mesh for correction
of urinary incontinence by TVT-O technique.
Results: They did not present intraoperative complications, neither in immediate or delayed postoperative time. We did not
observe hematoma, infection, erosion or exposition mesh. Healing of cystocele and rectocele was obtained in 100% of
patients, with a pursuit between 1 and 8 months.
Discussion: The use of prosthetic polypropylene monofilament macropore mesh in the correction of cystocele and/or
rectocele, by transvaginal route with tension free technique seems to be a safe and effective surgery procedure.

Key words: cystocele, rectocele, polypropylene marlex
Int Braz J Urol.  2006; 32: 410-5

INTRODUCTION

Genital prolapse or genital hernia is known
by the displacement of pelvic organs along the va-
gina. It is one of the pathological diseases that fre-
quently affect the quality of life in women. It may be
present in up to 50% of multipara women (1), and its
incidence increases with age (2). High percentages
of recurrence with traditional techniques (3), 2 to 40%
for cystocele (4,5), induced physiopathology of pro-
lapse to be reconsidered and provoked the develop-
ment of new surgical techniques. Meshes have, there-

fore, been used in cystocele and rectocele repair to
reduce recurrence, as well as experience in surgical
repair of abdominal wall defects, such as inguinal and
incisional hernias, among others. When choosing the
mesh to be used, its properties become the key factor
to achieve optimum results. Recently, more flexible
and pliant meshes have been manufactured, such as
polypropylene monofilament meshes. Another char-
acteristic to be taken into account is the pore size,
which is related to the risk of infection (6,7).

We have initiated a prospective follow-up
with 31 patients aiming at understanding the compli-
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cations associated to intraoperative and postopera-
tive period in the use of monofilament macropore
polypropylene mesh, using the tension free technique
as reinforcement for the correction of cystocele and/
or rectocele.

MATERIALS AND METHODS

Prospective follow-up of patients hospitalized
in the Urogynecology and Vaginal Surgery Unit of
Gynecology and Obstetrics Department of Las Condes
Clinic from November 2004 to June 2005 for the cor-
rection of cystocele and rectocele using monofilament
macropore polypropylene mesh. All patients had
symptomatic cystocele and or rectocele (sensation of
mass or bulge in the vagina, pain, dispareunia,
defecatory dysfunction, inability to evacuate the rec-
tum and constipation). Patients with asymptomatic
and mild degree prolapses were excluded. Prolapse
degree was classified before the surgery according to
the Baden and Walker graduation, with pelvic exami-
nation findings.

Ethicon Gynemesh PS (non-absorbable syn-
thetic prosthesis) mesh, Johnson & Johnson, has been
used as reinforcement in the cystocele and/or recto-
cele correction, using transvaginal tension free tech-
nique.

Surgical Technique

Cystocele - Inverted-T incision under contact YAG
Laser (10 watts) in vaginal mucous up to the level of
vesical neck; dissection of vaginovesical space using
Yag Laser, and fascia traction with a specialty sponge.
Deep paravaginal dissection in digital roman-shape.
This maneuver was made with the fingers in order to
avoid dissection or damage of the fascia. Repair of
prolapse, by closing in situ defects that are specific
of the fascia of this site using vicryl 3/0. Cut out pieces
of Gynemesh PS with scissors, leaving two tabs on
each side. Place the mesh, positioning the tabs in
paravaginal spaces, tension free, without stitches (Fig-
ure-1). Resection of vaginal mucous in approximately
5 mm on each side. Closure of vaginal mucous using
continuous vicryl 3/0.

Rectocele - Typical inverted-T incision under contact
Yag Laser (10 watts) in vaginal mucous up to 2 to 3 cm
of the posterior cul-de-sac. Dissection of vagino-rec-
tal space using Yag Laser, and fascia traction with a
specialty sponge. Repair of prolapse, by closing in situ
defects that are specific of the fascia of this site using
vicryl 3/0. Cut out pieces of Gynemesh PS mesh with
scissors. Tension free placement of mesh with 4 suture
stitches of polypropylene 3/0 on each edge, which are
attached to the same recto-vaginal fascia previously
corrected (Figure-2). Resection of vaginal mucous of

Figure 1 – Surgical technique of cistocele repair with mesh. Mesh
placement, positioning the tabs in paravaginal spaces, tension
free, without stitches.

Figure 2 –  Surgical technique of cistocele repair with mesh.
Tension free placement of mesh with 4 suture stitches of polypro-
pylene 3/0 on each edge, which are attached to the same recto-
vaginal fascia previously corrected.
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5 mm approximately on each side. Closure of vagi-
nal mucous using continuous vicryl 3/0.

In cases with paravaginal or pararectal de-
fect, a site-specific repair of fascial defects to close
them was made. Then, the edge of the fascial defects
or tears was identified; the defect was repaired with
interrumped and absorbable suture. The mesh tabs
must be placed in the paravaginal or pararectal space
without perforating fascia.   All patients received spi-
nal anesthesia.

Pelvic examination was performed in ambu-
latory control every week and soon every month to
verify that the results were kept. In addition, patients
were asked about the symptoms of the previous sur-
gery and the new appearance, quality of life and ac-
ceptance.

Mesh was used in 31 patients: 9 for cystocele,
11 for rectocele, and 11 for concomitant pathologies.
Total mesh used was 42. Medium age 55 years old,
weight 64 kilograms. All patients except one were in
menopause, 28 under hormonal treatment for at least
one year. Vaginal childbirth rank 1 to 5, average 3.

Five cases presented antecedent of surgery
for prolapse correction (cistocele) with perineorrha-
phy without mesh, in rank of 5 to 15 years.

In 7 patients, who received anterior and pos-
terior mesh, a third mesh was also applied to correct
an urinary incontinence by TVT-O technique (ten-
sion free transvaginal tape for the obturator hole,
Johnson & Johnson) (8).

During the surgery, antibiotic prophylaxis was
delivered via a single intravenous dose of cefazoline
of 2 g.

As oral analgesia, valdecoxib 50 mg was used
one hour before the surgery, and a single oral dose was
repeated every 24 hours for three days. Additionally,
ketoprophene 100 mg endovenous was administered
every 8 hours only on the first day (three doses).

All patients were informed about the surgi-
cal procedure they would be submitted to. They all
signed an informed consent. A data base for prospec-
tive pursuit was made.

The company supplier of the mesh did not
warned about this study, in order to keep this experi-
ence in our patients free from contributions of mesh
manufacturers.

RESULTS

Patients have cystocele grade 2 to 3; recto-
cele was mild grade. Seven events that showed uri-
nary stress incontinence corresponded to type II.

The complete and maintained correction of
cystocele and/or rectocele was verified in all ambu-
latory controls.

Average time of surgery was 19 minutes for
cystocele and also 19 minutes for rectocele. There
was no complication related to the placement of mesh
for the correction of cystocele, or rectocele. Neither
there was any complication related to the TVT-O, in
the 7 events in which the technique was used. There
was no complication related to anesthesia.

There was no immediate postoperative com-
plications (up to 7 days) recorded. No hematoma or
infection was observed in the operative area.

It was not required to involve additional phar-
macotherapy to the plan originally developed to con-
trol postoperative pain.

All patients got up from hospital bed between
12 and 24 hours. Feed was introduced between 2 and
4 hours after surgery. Hospital discharge occurred 48
hours after surgery.

To date, after completing 1 to 8 month follow-
up, no complication was found. No patient showed
externalization of the mesh or vaginal erosion.

In all patients presenting sensation of mass
or bulge before surgery, these symptoms disappeared.
In cases of symptomatic rectocele it improved the
rectum evacuation. No patients presented a new dys-
pareunia or vaginal discharge after procedure. Patients
were satisfied with the results obtained. Those pa-
tients who maintained sexual relations before surgery,
continued later without variation. The rest did not
have sexual pair. All obtained cure (no episodes of
incontinence) without increased complications.

DISCUSSION

The first study with polypropylene mesh for
the correction of the prolapse of the anterior wall was
conducted by Julian in 1996 using Marlex (5). Twenty
four patients were randomized, 12 with correction
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using mesh. All patients that received the mesh
showed an anatomical correction within 24 month
against 66% of patients showing anterior colporrha-
phy only. In a 2000 publication, Migliari (9) shows
results of 100% healing in a 20.5 month follow-up
for 12 patients with correction of cystocele using
Prolene. Likewise, in other publications the benefits
of decreasing prolapses recurrence was established,
using reinforcement prosthetic meshes for the repair
of cystocele, or rectocele.

However, when choosing an inappropriate
mesh we can expect morbidity, as a result of greater
chance of infection and erosion of vaginal wall (10-
13). In the same mentioned Julian’s study, the heal-
ing was achieved in 100% patients with mesh, but
25% of related morbidity was added due to the fea-
tures of the prosthetic material used. To prevent these
complications, we should consider the pore sizes,
which along with material and filament knit provide
the level of flexibility to the mesh (14), decreasing
the chance of erosion as it is larger.

Pores must have a size that allows leucocytes
(9 to 15 µ) and macrophages (16 to 20 µ) transit to
reduce the risk of infection (7). Multifilament meshes
have filament spaces that are smaller than 10 µ, al-
lowing transit of bacteria (1 µ), but not allowing mac-
rophages and leucocytes transit, which facilitates the
infection. All of this allows us to affirm that the best
mesh would be the macropore mesh (pores larger than
75 microns) and monofilament.

Polypropylene meshes correspond to Type 1,
according to the classification of surgical prosthesis
(15), in other words, monofilament with macropore
(75 µ), which meets the requirements above. We sug-
gest that the use of tension free vaginal mesh should
be an important contribution to the technique for the
correction of pelvic floor defects, as it has been the
use of reinforcement meshes in the repair of abdomi-
nal hernias.

Another measure that may reduce the chances
of infection is the intraoperative use of antibiotics as
prophylaxis; a measure that is part of our working
protocol.

In other publications about Gynemesh PS, the
erosion of vaginal wall though more reduced than with
the use of other meshes is among 3.8% (12) and 7.5%

(11). All 31 patients (42 meshes: 20 for cystocele,
and 22 for rectocele) did not show this complication
after the follow-up of an average of 6 months for cys-
tocele, and 5 months for rectocele (maximum follow-
up of 8 months). Adhoute (12) reports events with
effective results of correction of 95% for cystocele,
and 100% for rectocele using Gynemesh, in a fol-
low-up of 27 months.

Regarding surgery time, Bader (11) described
20 minutes +/- 2.2 (16-24) in the time used for the tech-
nique for cystocele, similar to the time of our experi-
ment. However, there is no publication reporting the
time used to the technique applied for rectocele.

We point out 11 events with concomitant re-
pair of cystocele and rectocele, but fewer publica-
tions reporting these characteristics (12). In other
publications about correction with polypropylene
monofilament macropore Gynemesh PS mesh, only
cystocele was mentioned (10,11). Dweyer (13) pub-
lished his experience in events of cystocele correc-
tion whether related to rectocele or not, using polypro-
pylene monofilament Atrium (Hudson, New Hamp-
shire, USA) mesh.

In addition, we point out 7 events with three
meshes, i.e., the use of the meshes combined with a
TVT-O procedure with the typical technique for the
correction of urinary stress incontinence, which did
not mean increase of complications. This has proved
that a combination of meshes can be safely and equally
effective in the correction of pelvic floor defects and
urinary incontinence.

All this let us think that the good results in
terms of complications must have been due to the
physical characteristics of this new mesh. We con-
cluded that four mesh properties promote successful
integration and this combination should be empha-
sized: polypropylene, elastic, macropore and
monofilament mesh.

In cases with TVT-O for IUS corrections can
be combined with mesh prolapse surgery, without
increased complications. We put the TVT-O mesh
through a different and separate vagina wall incision
under the urethra. We let an undamaged mucous
bridge (5 to 10 mm) to avoid moving the tape out of
this place. Previous distant incision for cistocele cor-
rection begins between 5 to 10 mm.
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The results allow us to state that the use of
tension free meshes, by vaginal route for the correc-
tion of cystocele and/or rectocele is an effective and
safe procedure, as it did not present intraoperative
complications, in neither immediate postoperative
time, meeting the purposes suggested originally. In
addition, there was no complication during follow-
up and to date. A future publication will have the pur-
pose of measuring long-term prolapse recurrence.
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EDITORIAL COMMENT

It is well documented that many minimally-
invasive procedures for stress incontinence are not
harmless, innocuous, or complication free. It has be-
come clear to me through my surgical sling experi-
ence that those synthetic meshes with the most favor-
able biomechanical properties and greatest likelihood
of biocompatibility and successful integration are
elastic, macro-pored, monofilament polypropylene.

Potential mesh complications when used in
prolapse surgery may be magnified because of the

larger sheets of mesh required, as opposed to the nar-
row tapes used for slings. The authors of this paper
have corroborated that the same inherent mesh char-
acteristics that mitigate incorporation issues in stress
incontinence surgery are equally important in miti-
gating incorporation problems in augmented recon-
structions for cystoceles and rectoceles. Long-term
follow-up is critical, but the short-term results are well
worthy of dissemination.

Dr. Andrew L. Siegel
Department of Urology

University of Medicine of New Jersey
Hackensack, New Jersey, USA



416

Salvage Conformal Radiotherapy for Prostate CancerClinical Urology
International Braz J Urol Vol. 32 (4): 416-427, July - August, 2006

Salvage Conformal Radiotherapy for Biochemical Recurrent
Prostate Cancer after Radical Prostatectomy

Carlos R. Monti, Ricardo A. Nakamura, Robson Ferrigno, Aristides Rossi Jr, Neusa S.
Kawakami, Felipe A. Trevisan

Radiotherapy Department, Radium Oncology Institute, Campinas, Sao Paulo, Brazil

ABSTRACT

Objective: Assess the results of salvage conformal radiotherapy in patients with biochemical failure after radical prostate-
ctomy and identify prognostic factors for biochemical recurrence and toxicity of the treatment.
Materials and Methods: From June 1998 to November 2001, 35 patients were submitted to conformal radiotherapy for
PSA ≥ 0.2 ng/mL in progression after radical prostatectomy and were retrospectively analyzed. The mean dose of radiation
in prostatic bed was of 77.4 Gy (68-81). Variables related to the treatment and to tumor were assessed to identify prognostic
factors for biochemical recurrence after salvage radiotherapy.
Results: The median follow-up was of 55 months (17-83). The actuarial survival rates free of biochemical recurrence and
free of metastasis at a distance of 5 years were 79.7% e 84.7%, respectively. The actuarial global survival rate in 5 years
was 96.1%.The actuarial survival rate free of biochemical recurrence in 5 years was 83.3% with PSA pre-radiotherapy ≤ 1,
100% when > 1 and ≤ 2, and 57.1% when > 2 (p = 0.023). Dose > 70 Gy in 30% of the bladder volume implied in more
acute urinary toxicity (p = 0.035). The mean time for the development of late urinary toxicity was 21 months (12-51). Dose
> 55 Gy in 50% bladder volume implied in more late urinary toxicity (p = 0.018). A patient presented late rectal toxicity of
2nd grade.
Conclusions: Conformal radiotherapy showed to be effective for the control of biochemical recurrence after radical pros-
tatectomy. Patients with pre-therapy PSA ≤ 2 ng/mL have more biochemical control.

Key words: prostatic neoplasms; prostate-specific antigen; salvage therapy; radiotherapy
Int Braz J Urol.  2006; 32: 416-27

INTRODUCTION

Amongst the treatments used for the salvage
of patients with biochemical recurrence after radical
prostatectomy that can offer cure to the patients, ra-
diotherapy is the most interesting therapeutic modal-
ity, if not, the only one (1). The rates of biochemical
control in 5 years with salvage radiotherapy vary from
10% to 58% (2,3) due to the great difficulty in select-
ing patients with non-metastatic disease after radical

prostatectomy. It is not yet established in literature
the best moment to offer radiotherapy, either as an
adjuvant or as a salvage therapy, which should be the
extension of radiotherapy field, the dose of radiation,
the use of neoadjuvant, concomitant and/or adjuvant
of androgenic suppression, and which patients dis-
tant disease free that would benefit of loco-regional
treatment. Retrospective studies (3,4) have observed
better recurrence results of adjuvant radiotherapy over
salvage radiotherapy in high risk patients. Bolla et al.
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(5), in a randomized study comparing adjuvant ra-
diotherapy or not with radiotherapy in high risk re-
currence patients after radical prostatectomy, have
observed a superiority in adjuvant treatment in rela-
tion to the survival rate free of biochemical recur-
rence and disease progression. Even though there is
an occurrence of more toxicity grade 2 and 3 in the
group of adjuvant treatment, the late toxicity greater
or equal to grade 3 occurred in only 4.2% of the pa-
tients. The present article aims at reporting the re-
sults of conformal salvage radiotherapy in prostate
cancer with biochemical recurrence after radical pros-
tatectomy performed in a sole institution, and iden-
tify variables associated to biochemical control and
the toxicity of the treatment.

MATERIALS AND METHODS

Patient’s Population
From June 1998 to November 2001, 35 pa-

tients were submitted to conformal salvage radio-
therapy for PSA ≥ 0.2 ng/mL in progression after radi-
cal prostatectomy for prostate adenocarcinoma in a
sole institution, and they were retrospectively ana-
lyzed. All patients were staged according to the stag-
ing system of 2002 American Joint Committee on
Cancer. All had bone scintigraphy without the evi-
dence of metastatic disease previous to the salvage
radiotherapy. All patients signed an informed consent
previous to treatment.

Patients Characteristics before Salvage
Radiotherapy

Median age was 65 years (52-74). Median
pre-radiotherapy PSA was 1.5 ng/mL (0.2-8.98). Eight
patients had a nodule in prostatic fossa at digital rec-
tal examination and/or at the computerized tomogra-
phy. The median time between biochemical recur-
rence after surgery and the radiotherapy was 2.3
months, which is low, being possible to indicate dis-
tant disease. All patients were considered as a sole
high-risk group for systemic dissemination, for they
presented biochemical recurrence, and thus, 5 patients
that did not have pathologic results of radical pros-
tatectomy were included in the study; for statistical

analysis, these patients were considered as negative
margin so that radiotherapy could not benefit. Uri-
nary incontinence and urethral stenosis were consid-
ered as postoperative complications. Other patients’
characteristics are listed in Table-1.

Characteristics of Salvage Treatment
Fourteen patients received neoadjuvant hor-

mone therapy, 17 at the same time and 2 adjuvant in
relation to radiotherapy. For salvage radiotherapy,
patients were oriented to ingest 300 mL of liquid
and void 1 hour before the simulation and treatment
procedures. Patients were simulated in dorsal decu-
bitus, in a CTE General Electric helicoidal tomog-
raphy with venous and urethra contrast, with 5 mm
thickness. Images were acquired by the software
“Med Crane”. The treatment targets were delineated
in the tomography slices in the following way: a)
prostatic bed - delineated the anastomotic junction
between the membranous urethra and the vesical
trigone; b) seminal vesicles bed - delineated semi-
nal residual vesicles or the region that supply semi-
nal vesicles;  c) drainage - delineated lymph nodes
of the internal and external iliac veins starting from
the caudal part of the sacroiliac articulation, and
obturatory lymph nodes, excluding lateral perirec-
tal lymph nodes. As margins for target movement
and positioning errors 10 mm were given in all di-
mensions and 3 mm afterwards. The risk organs were
outlined in the following way: a) bladder - outlined
all its volume through the external muscular layer;
b) rectum - outlined its entire volume trough the
external layer, from the anal-rectal transition zone
until the rectal-sigmoid transition. Energies of 6 or
15 MeV, and 5 fields of radiation were utilized. Ra-
diotherapy treatment was divided in phases: in the
first phase the pelvis, the seminal vesicle region and
the prostatic bed were irradiated; afterwards, the
volume of treatment was restricted to the seminal
vesicle region and to the prostatic bed; and in the
end, the field of treatment has embodied only the
prostatic bed. When no pelvic irradiation occurred,
treatment was performed in only 2 phases, the irra-
diation of the seminal vesicle region the prostatic
bed, and afterwards only the prostatic bed (Figure-
1). Pelvic irradiation, the doses in the seminal vesicle
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region and in the prostatic bed were performed ac-
cording to the radiotherapist decision. Fifteen pa-
tients received pelvic radiotherapy without any as-
sociation to hormone therapy. Eight received pelvic
radiotherapy concomitant to hormone therapy. The
dose of median radiotherapy in pelvis for the pa-
tients that were submitted to pelvic irradiation was
4840 cGy (4680-5040). Afterwards information re-
garding the treatment was transferred to the linear
accelerator Mevatron MD-2 Siemens and the treat-
ment was performed with a dose 180 cGy per day, 5
days a week. Other characteristics of the treatment
are listed on Table-2.

Patients Follow-up
After salvage radiotherapy patients were

monitored with total serial PSA between 3 and 6
months, and image studies were requested when spe-
cific complaints were filed. All patients were con-
tacted by telephone to update data regarding bio-

chemical control and toxicity at the moment of the
analysis.

Acute toxicity was considered up to 3 months
after the end of the salvage radiotherapy. Acute and
late toxicities were assessed for rectum and bladder
and were graded according to “Common Terminol-
ogy Criteria for Adverse Effects version 3” (6).

Biochemical failure was considered after 3
consecutives increases of the total PSA (7) or the be-
ginning of anti-androgen therapy due to total PSA
increase after salvage radiotherapy.

Statistical Analysis
Descriptive statistics methods based on fre-

quency tables for qualitative variables and measure-
ment calculation for central tendency and dispersion
were utilized, besides the Kaplan-Meier method,
when applied to quantitative variables. Analytical sta-
tistics utilized for the comparison of proportions ei-
ther the qui-square method or Fisher’s exact test, ac-

Table 1 – Characteristics of patients submitted to salvage conformal radiotherapy in biochemical recurrence after radi-
cal prostatectomy.

Variable

Positive Margin

Postoperative tumor extension

Gleason score

PSA pre-radiotherapy

Postoperative complications

Co-morbidity

Time between surgery and radiotherapy

N Patients (%)

  15 (42.9)
  20 (57)
  05 (14.3)
  10 (28.6)
  15 (42.9)
  05 (14.3)
  20 (57.1)
0 9 (25.7)
0 4 (11.4)
  02 (5.7)
  12 (34.3)
  11 (31.4)
  12 (34.3)
  13 (37.1)
  22 (62.9)
  11 (31.4)
  24 (68.6)
  23
0 1.7-183

     Category

Yes
No
T2a

T2b-T2c
T3a-T3b

Undetermined
≤ 6
7

≥ 8
Undetermined

≤  1
> 1 - ≤  2

> 2
Yes
No
Yes
No

Median (months)
Variation
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cording to the case, in contingency tables. For the
association among quantitative variables the Pearson
correlation coefficient was utilized. The comparison

of quantitative variables among the groups consid-
ered in each case was done based on the log-rank. P <
0.05 was considered statically significant.

Figure 1 – Prostatic bed outline in axial cut and histogram dose volume of the target volume and risk organs.
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RESULTS

Biochemical Control
Mean follow-up was 55 months (17-83). Ac-

tuarial survival rate of biochemical recurrence and
free of metastasis in 5 years were 79.7% and 84.7%,
respectively (Figures-2 and 3). The mean time for the
development of biochemical recurrence after radio-
therapy was 15 months, and there was no biochemi-
cal recurrence after 36 months. One patient died due
to prostate cancer 48.1 months after radiotherapy.

Actuarial global survival rate in 5 years was 96.1%.
Actuarial survival rate free of biochemical

recurrence in 5 years was 83.3% when pre-radio-
therapy PSA ≤ 1, 100% when pre-radiotherapy PSA
> 1 and ≤ 2, and 57.1% when pre-radiotherapy PSA
> 2 (p = 0.023) (Figure-4). Neoadjuvant hormone
therapy either concomitant or adjuvant, co-morbid-
ity , radiation dose in seminal vesicle and prostrate
bed, age, radiation treatment time and time between
surgery and radiotherapy did not influence biochemi-
cal control. Other variables analyzed were not sig-
nificant for the biochemical control (Table-3).

Acute and Late Toxicities
Four patients presented acute urinary toxic-

ity grades 2 and 3 (Table-4). Dose > 70 Gy at 30% of
the bladder volume implied in a more acute urinary
toxicity (p = 0.035).

Six patients (17%) presented late urinary tox-
icity grades 2 and 3 (Table-4). One patient with late
urinary retention and the patient with late hematuria
did not have their complications solved until the mo-
ment of the analysis. Actuarial survival rate free from
late urinary toxicity grade 2 and 3 in 5 years was
80.6%. The mean time for the development of late
urinary toxicity was of 21 months (12-51). Dose > 55
Gy at 50% bladder volume implied in a higher late
toxicity (p = 0.018) (Figure-5). Treatment time with
radiation did not influence acute urinary toxicity,
however, patients that received radiotherapy in a
shorter space of time presented more late urinary tox-
icity (p = 0.019). In the multivariate linear regression
analysis, only dose > 55 Gy at 50% of the bladder
volume was significant for late urinary toxicity (p =
0.021). Age, co-morbidity, neoadjuvant hormone
therapy, radiation dose in seminal vesicle and pros-
trate bed did not influence the toxicity of the treat-
ment. Other variables analyzed were not relevant for
acute and late urinary toxicity (Table-5).

DISCUSSION

Radical prostatectomy is a highly efficient
treatment in localized prostate cancer therapy. How-
ever, disease-free survival rate is only 37-70% when

Variable

Radiation dose at the seminal vesicle region

Radiation dose at the prostatic bed region

Radiation dose at 50% of the bladder

Radiation dose at 30% of the bladder

Radiation dose at 50% of the rectum

Radiation dose at 25% of the rectum

Radiation dose at 15% of the rectum

Radiation dose at 5% of the rectum

Time of treatment with radiotherapy

Median
(cGy)

 Variation

6660
4680-7740

7740
6840-8100

5482
2246-7137

6580
3254-7709

4832
1759-6880

6430
2920-7702

6937
3618-7979

7403
5783-8176

2.4
1.2-3.3

Table 2 – Characteristics of salvage conformal radio-
therapy in biochemical recurrence after radical prostate-
ctomy.
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Figure 2 – Actuarial survival rate free from biochemical recurrence after salvage conformal radiotherapy.

Figure 3 – Actuarial survival rate free from distant metastasis after salvage conformal radiotherapy.
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Table 3  – Univariate analysis of variables associated to biochemical recurrence free survival rate in 5 years after salvage
conformal radiotherapy.

Variable

Positive margin

Postoperative tumor stage

Gleason score

Pre-radiotherapy PSA

Prostatic nodule

Radiotherapy in pelvis

Radiotherapy in pelvis associated
     to hormone therapy

Category

Yes
No

≤ T2c
T3a-T3b

≤ 6
≥ 7
≤ 1

> 1 - ≤ 2
> 2
Yes
No
Yes
No
Yes
No

Probability of Biochemical
Recurrence in 5 Years

80%
79.4%
80%

66.7%
84.7%
69.2%
83.3%
100%
57.1%
75%
81%

78.2%
83.3%
88.8%
76.4%

p Value

0.967

0.148

0.288

0.023

0.679

0.788

0.482

Figure 4  –  Actuarial survival rate free from biochemical recurrence after survival conformal radiotherapy for groups of patients with
pre-radiotherapy PSA ≤ 1, > 1 ≤ 2, > 2 ng/mL.
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there is extension of the disease beyond the prostatic
capsule or there is impossibility of surgery with nega-
tive margins (8). We estimate that 65% of the patients
with biochemical recurrence after prostatectomy will
develop bone metastasis in 10 years (9). However,
some patients with total PSA in progression after a
radical prostatectomy will have a disease initially
confined to the pelvis with a subsequent systemic dis-

Table 4 – Late and acute toxicities.

Acute Toxicity

Late Toxicity

Hematuria grade 2
Dysuria grade 2
Urinary incontinence grade 2
Urinary retention grade 3
Rectal bleeding grade 1

Hematuria grade 2
Dysuria grade 2
Urinary incontinence grade 2
Urinary retention grade 3
Rectal bleeding grade 2

1
1
1
1
1

1
1
1
3
1

semination. Salvage radiotherapy becomes interest-
ing for this group of patients, being the best-studied
treatment that can offer cure (1).

In our country there are no statistic data on
the number of patients sent to a second treatment with
radiotherapy. However, in the United States, less than
50% receive salvage radiotherapy treatment (9). There
is a disseminated perception that the majority of bio-
chemical recurrent patients have a hidden metastatic
disease impeding any well-succeeded local salvage
therapy, especially if the recurrence is precocious.
This is because some series of salvage radiotherapy
for biochemical failure have reported recurrence-free
survival rates as low as 0% to 19% (4). Another cur-
rent conception is that postoperative radiotherapy can
cause actinic toxicities as high as 41% (10). How-
ever, conformal techniques have minimized bladder
and rectum volume included in the field of treatment
with radiation and allow the liberation of high doses
of radiation with acceptable toxicity. Even though
conformal salvage radiotherapy studies in biochemi-
cal recurrent prostate cancer are few, biochemical and

Figure 5 – Actuarial survival rate free from late urinary toxicity grades 2 and 3 after salvage conformal radiotherapy due to the
radiation dosage of 5500 cGy in 50% of the bladder volume.
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toxicity control results have revealed long-lasting re-
sponses with low toxicity (3,11). Katz et al. (11) have
reported actuarial biochemical control of 77% in 4
years with late urinary toxicity grade 2 and 3 in 4
years 9% and 10%, respectively. Tsien et al. (3) have
reported biochemical control rates in 5 and 8 years of
58% and 37%, with rectal and urinary complications
probability rates ≥ grade 2 in 5 years of 6.3% and
8.9%, respectively. The present series have obtained
similar actuarial rates in relation to the disease-free,
metastasis-free and global survival rate, with accept-
able acute and late complications rate and similar to
the studies with the conformal technique and high
radiation doses (3,11).

Katz et al. (11) reported that patients with
positive margins have the smaller probability of bio-
chemical control with salvage radiotherapy, however,
median doses used in biochemical recurrence and in
tumor recurrence in their series were  66.6 Gy and
70.2 Gy, respectively. In the present series, positive
margins or the presence of a palpable nodule in pros-
tatic fossa do not influence biochemical failure, prob-
ably because of the high radiation dose liberated in
prostatic bed (median dose of 77.4 Gy).

Efficient salvage radiotherapy dose for bio-
chemical control after surgery has not been established

in literature. In patients submitted to radiotherapy
exclusively for prostate cancer with locally advanced
disease, high PSA and Gleason value have benefited
from higher radiotherapy doses (≥75.6 Gy) (12,13).
In salvage radiotherapy, we have also suggested that
higher radiation doses (> 64.8 Gy) have obtained a
better biochemical control (14). Series with high ra-
diation doses have reported biochemical recurrence-
free actuarial survival rates in 4 and 5 years of 77%
(11) and 81% (15) in selected patients. In the present
series, radiation dose was not a significant factor for
the control of the disease, probably because the me-
dian radiation dose in prostatic bed was high and only
2 patients received a dosage inferior to 70 Gy.

Roach et al. (16) have reported that in pros-
tate cancer patients not operated, pelvic radiotherapy
associated to hormone therapy have proportioned a
greater biochemical recurrence-free survival rate in
patients with more that 15% risk of lymph node in-
volvement, suggesting that pelvic lymph node pros-
tate cancer is sensible to radiation when utilized at
the same time as hormone therapy. The extension of
the radiotherapy field in post-surgery salvage is not
established in retrospective studies and not even there
are randomized studies proving or not its benefit.
However, lymph nodes attacked by prostate cancer

Table 5 – Univariate analysis of variables associated to late urinary toxicity-free survival rate grades 2 and 3 after
survival conformal radiotherapy in 5 years.

Variable

Post-surgery complications

Radiotherapy in pelvis

Radiotherapy in pelvis associated to hormone
      therapy

Radiation dose in 50% bladder volume

Radiation dose in 30% bladder volume

Category

Yes
No

Yes
No

Yes
No

≤ 55Gy
> 55Gy

≤ 70Gy
> 70Gy

Probability of Late Urinary Toxicity-
Free Survival Rate in 5 years

67.3%
90%.0

76.0%
90%.0

88.8%
76.9%

100%0.
65.6%

88.2%
76.1%

p Value

0.142

0.407

0.560

0.018

0.314
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have been reported as post-surgery PSA production
sources and based on Roach et al. findings (16), con-
comitance between radiotherapy and hormone therapy
can benefit those patients. In the present series, the
use of pelvic radiotherapy and hormone therapy did
not influence biochemical control, probably by the
relative small number of patients.

The extension of the disease to seminal
vesicles has been reported as an important prognos-
tic factor to biochemical failure after salvage radio-
therapy in post-surgery biochemical failure (11). In
the present series, it was not possible to correctly as-
sess the importance of the seminal vesicles invasion
by prostate cancer due to pathological charts that did
not inform the situation of the seminal vesicles or the
failure to completely remove them during surgery.
Radiation dose was high at the seminal vesicles re-
gion with a median dose of 6660 cGy, and probably
adequate for the control of the disease in this region,
not influencing biochemical control.

Many series have associated pre-radiotherapy
PSA values higher than 1 ng/mL and higher than 2
ng/mL with less probability of biochemical control
(14,17). In this series pre-radiotherapy PSA ≤ 1 and
between 1 and 2 were presented as similar groups,
not revealing significant statistical difference between
them, even though there was a difference in percent-
age. However, pre-radiotherapy PSA > 2 ng/mL im-
plied in a higher biochemical recurrence (p = 0.023),
suggesting that the most benefit is achieved when the
treatment is preformed precociously.

Gleason value is being considered a factor
related to biochemical recurrence in patients submit-
ted to salvage radiotherapy in post-surgery biochemi-
cal recurrence (3). The reported series did not find
any association between Gleason value and biochemi-
cal failure.

Adjuvant conventional radiotherapy series or
in salvage of post-surgery biochemical recurred pros-
tate cancer have reported toxicity grade 3 varying from
5% to 14% (18,19). Maier et al. (15) have treated
149 patients with a median dose of 68 Gy and 21
patients with a dose of 78 Gy, and reported 19% and
33% gastrointestinal and genitourinary toxicity grade
2, and 3% and 6% of gastrointestinal and genitouri-
nary toxicity grade 3, respectively. Katz et al. (11)

reported annual actuarial rates in 4 years of late geni-
tourinary toxicity grades 2 and 3 of 9% and 10%,
respectively, and late gastrointestinal toxicity grades
2 and 3 of 12% and 0%, respectively. Tsien et al. (3)
reported urinary and rectal complication probabil-
ity rates ≥ grade 2 in 5 years of 6.3% and 8.9%,
respectively. In the present series, a patient has pre-
sented acute rectal toxicity grade 1 and a late rectal
toxicity grade 2, not allowing any statistical analysis.
Margins of 3 mm in prostatic bed for the rectum to
compensate organ movement and positioning errors
during radiotherapy applications have probably helped
low rectal morbidity and did not compromise biochemi-
cal control. Acute and late genitourinary toxicities were
acceptable, even though not irrelevant. However, we
can identify which dose > 70 Gy in 30% bladder vol-
ume implied in a higher acute urinary toxicity, and
dose > 55 Gy in 50% of the bladder volume implied
in a higher late urinary toxicity, suggesting that the
restriction of radiation dose in these volumes would
minimize the radiotherapy effects. In the present se-
ries, a shorter time of treatment with radiation resulted
in higher late genitourinary toxicity; however, this
factor was not relevant to multivariate linear regres-
sion analysis. This finding has not been found in other
salvage radiotherapy series in literature, being pos-
sible to be a sample error.

CONCLUSION

Conformal radiotherapy showed to be effec-
tive in the salvage of patients with biochemical re-
current prostate cancer after prostatectomy (79.7%
of biochemical recurrence-free actuarial survival rate).
Patients with pre-radiotherapy PSA ≤ 2 ng/mL have
more biochemical control. We suggest reducing ra-
diotherapy dose < 70 Gy in 30% of the bladder vol-
ume and < 55 Gy in 50% of the bladder volume to
reduce the probability of acute and late urinary toxic-
ity, respectively.
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EDITORIAL COMMENT

Unfortunately, there is no homogeneity in the
works that compare salvage and adjuvant radiothera-
pies after radical prostatectomy. In the first group (ad-
juvant) all individuals are treated with radiotherapy,
i.e., both favorable and unfavorable cases, however,
in the second group (salvage only the cases with re-

currence of the disease), are irradiated, obviously un-
favorable cases and those with a higher risk of pro-
gression. This methodological problem presents an
important bias, limiting the scientific relevance of
these study designs.

Dr. Marcos Dall’Oglio
Division of Urology

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

E-mail: marcosdallogliouro@terra.com.br
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Management of Rectal Injury during Laparoscopic Radical
Prostatectomy

Octavio A. Castillo, Elias Bodden, Gonzalo Vitagliano
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ABSTRACT

Purpose: Because laparoscopic radical prostatectomy remains a challenging procedure, rectal injury is always a potential
complication. We review the incidence of rectal injuries at our institution in the first 110 consecutive laparoscopic
extraperitoneal radical prostatectomies.
Materials and Methods: Nine (8%) out of the first 110 laparoscopic extraperitoneal radical prostatectomies performed
between December 2001 and February 2004, were complicated by rectal injury. Mean patient age was 64.9 years (range 52
to 74) and mean prostate specific antigen was 11.45 ng/mL (range 4.8 to 37.4). Median preoperative Gleason score was 6
(range 4 to 8) and clinical stage was T1c, T2a, T2b in 6, 2 and 1 patient, respectively. Mean operative time was 228 minutes
(range 150 to 300).
Results: From 9 injuries, 6 were diagnosed and repaired intraoperatively and 3 were diagnosed postoperatively. From the 6
cases of intraoperative diagnosis and repair, 3 patients healed primarily without colostomy and a recto-urinary fistula was
evidenced by pneumaturia in the remaining three. These 3 patients were managed conservatively with urethral catheteriza-
tion during 30 days. One of the patients required secondary fistula repair by anterior transphincteric, transanal surgical
approach (ASTRA). Urinary fistula was diagnosed postoperatively on 3 patients. A diverting colostomy was performed on
one patient with secondary fistula repair by ASTRA. Another patient required laparotomy due to peritonitis and urinary
fistula was later managed with ASTRA. On the third patient conservative management with urethral catheter was success-
ful. All fistulas repaired with ASTRA evolved uneventfully. There was no perioperative mortality.
Conclusions: Rectal injury during laparoscopic radical prostatectomy can be managed intraoperatively or by a minimally
invasive procedure without the need of colostomy. Laparoscopic radical prostatectomy is a challenging procedure and is
associated with a very flat learning curve; the incidence of rectal injuries is prone to diminish with experience.

Key words: prostatic neoplasms; prostatectomy; laparoscopy; injuries; rectum
Int Braz J Urol.  2006; 32: 428-33

INTRODUCTION

The first laparoscopic transperitoneal radical
prostatectomy was described by Schuessler in 1992
(1). After that, Raboy made the first extraperitoneal
attempts of this technique (2). It was not until the
report of Bollens’ work in 2001 that a series of pure
extraperitoneal laparoscopic prostatectomies was

published (3). Perfect anatomic knowledge and
laparoscopic expertise are needed for this very
challenging technique.

According to world literature, rectal injury is
a potential complication of radical retropubic
prostatectomy with an incidence of 0.5 to 9% (4-9).

Mastering of laparoscopic radical
prostatectomy takes time, the majority of rectal lesions
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occur during the learning curve of this technique. The
transperitoneal approach is not exempt of rectal
injuries. When this approach is preferred, visceral
complications may be associated. Guillonneau in his
series reported a 1.8% of complications specifically
related to the transperitoneal approach. We review
the management of rectal injury in 110 consecutive
laparoscopic radical prostatectomies performed by the
same surgeon at our institution.

MATERIALS AND METHODS

Nine (8%) out of the first 110 laparoscopic
extraperitoneal radical prostatectomies performed
between December 2001 and November 2003, were
complicated by rectal injury. From the 9 injuries, 7
(77.8%) were observed in the first 50 patients (cases
# 4, 6, 7, 18, 22, 26, 28), and 2 were diagnosed in the
later 50 (cases # 67, 79). Mean patient age was 64.9
years (range 52 to 74) and mean prostate specific
antigen was 11.45 ng/mL (range 4.8 to 37.4). Median
preoperative Gleason score was 6 (range 4 to 8) and
clinical stage was T1c, T2a, T2b in 6, 2 and 1 patient,
respectively.

The American Society of Anesthesiology
score (ASA) was I in 6 patients and II in 3 patients.
Only 2 patients had history of abdominal surgery and
1 of them history of TURP. Five out of 9 patients had
a body mass index (BMI) greater than 25.
Neoadjuvant hormone therapy was administered in
one patient. Patient characteristics are summarized
on Table-1.

The patients were given one dose of a second-
generation cephalosporin preoperatively and a
fosfosoda enema was administered. Six hours after
surgery a 40 mg subcutaneous dose of enoxaparin was
administered and continued on daily basis until the
patient was discharged. Mean operative time was 228
minutes (range 150 to 300).

Digital rectal examination is routinely
performed after the prostate has been removed and
before the beginning of the anastomosis (at the
beginning of the series digital rectal examination was
only done if a rectal lesion was suspected, this

practice was abandoned due to the fact that two rectal
lesions were intraoperatively missed). If a lesion on
the rectal wall is identified, repair of the defect in 2
layers is performed. The mucosa and seromuscular
layers are closed with a 2-zero monocryl running
suture with particular attention to the edges of the
defect. A second layer including the tissue over the
neurovascular bundles is sutured with interrupted
2-zero monocryl sutures.  The integrity of the repair
is controlled by abundantly washing the operative
field with saline and introducing a 30 Fr multi-
perforated rubber catheter through the rectum; then
air is insufflated while checking for bubbles in the
saline filled pelvic cavity. The vesicourethral
anastomosis is performed with interrupted sutures
of 2-zero monocryl. The watertightness of the
anastomosis is confirmed after placing a urethral
catheter and filling the bladder with 200cc of saline.
If necessary additional stitches are made until a
watertight anastomosis is obtained. Digital anal
dilation is performed and a suction tube is left in the
Retzius space.

Broad-spectrum intravenous antibiotics (1.5
g/day of metronidazole and 2 g/day of a third-
generation cephalosporin) are administered until
postoperative day 5. A clear liquid diet is started on
postoperative day 1 and a regular diet is started on
day 3. Average urethral catheter removal was done
on day 11.4 (range 5 to 15).

Inadvertent intraoperative rectal injuries
diagnosed in the postoperative follow up were initially
managed conservatively with urethral catheterization.
Recto-urethral fistula was corrected with the anterior
transphincteric, transanal surgical approach
(ASTRA).

With this transphincteric approach the patient
is placed prone in a jackknife position with the
buttocks strapped apart. A perineal incision is made
extending from the scrotum to the anal verge,
deepened by incising all structures until excision of
the fistula is performed. Layers are developed on the
urinary and rectal sides of the fistula, closure of
bladder is done with interrupted sutures of 2-zero
polyglactin, rectal submucosa is also closed with
interrupted 2-zero polyglactin sutures, and finally
rectal mucosa is closed with a running 2-zero
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Table 1  –  Patient characteristics.

Case
Nº

4

6

7

18

22

26

28

67

79

Age

71

68

62

62

63

74

64

52

68

ASA

1

1

1

1

1

2

2

1

2

BMI

21.9

28

27.8

23.7

29.8

19.8

24.1

27.7

0

32.6

PSA
(ng/
mL)

00
7

009

0

04.8

0

06

0

07.8

0

08.5

13.7

0

08.9

37.4

Prostate
Surgery

No

No

No

No

No

TURP

No

No

No

Hormone
 Therapy

No

No

No

No

No

No

No

No

Yes

Gleason
Score

5

5

7

6

6

8

6

6

9

Operative
Time

(minutes)

300

270

235

180

150

180

300

195

240

Rectal
Lesion

Diagnosis

Intraop

Intraop

Intraop

Intraop

Missed

Intraop

Missed

Missed

Intraop

Intra-
operative

Repair

Yes

Yes

Yes

Yes

No

Yes

No

No

Yes

Prostate
Weight

(grams)

50

59

22

52

84

37

108

36

83

Pathological
Stage

T2c

T3b

T2c

T2c

T2a

T3b

T2c

T2c

T3c

Success

Yes

No

Yes

Yes

No

No

No

Urethral
Catheter

No

Yes

No

No

Yes

Yes

Yes

Success

__

Yes

__

__

Yes

Yes

Yes

No

Postoperative
Repair

__

__

__

__

ASTRA

__

__

ASTRA

Success

__

__

__

__

Yes

__

__

No

Yes

Management

__

__

__

__

__

__

__

ASTRA

__

Fistula
Urethral catheter balloon
extrusion through anus

Peritonitis and
laparotomy

Diverting
colostomy and

primary
repair
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polyglactin suture. The sphincter is closed with
interrupted sutures; the perineal incision is then
closed. No tissue grafts are used and no suction tubes
are left. Oral liquids are started six hours after surgery
and urethral catheter is withdrawn between
postoperative day 7 and 10.

RESULTS

Nine (8%) patients were complicated by rec-
tal injury. Six (66.6%) out of 9 injuries were diag-
nosed by digital rectal examination after the prostate
had been removed and the lesion was repaired intra-
operatively. Three cases (33.3%) were diagnosed post-
operatively after a recto-urethral fistula was evi-
denced. On these 3 cases rectal digital examination
had not been performed during surgery since no rec-
tal injury was suspected and at the time routine digi-
tal rectal examination was not our practice. In all of
the patients that underwent intraoperative diagnosis
and repair of the rectal defect, the integrity of the
repair was controlled by rectal insufflation of air in the
saline filled pelvic cavity. In 4 patients injury occurred
during nerve sparing radical prostatectomy. Also in 4
patients surgical preservation of bladder neck was per-
formed. Six out of 9 injuries occurred during dissec-
tion of the posterior surface of the prostatic apex and 3
during a wide posterolateral excision.

Three (50%) of the 6 patients with intraop-
erative diagnosis and repair, healed primarily with-
out the need of colostomy. Recto-urinary fistula was
evidenced by pneumaturia in the remaining 3 (50%).
These 3 patients were managed conservatively dur-
ing 30 days with an indwelling urethral catheter. One
of the patients failed conservatory management re-
quiring secondary repair with posterior transphincteric
transrectal sagital approach (ASTRA).

One of the 3 patients of postoperative diag-
nosis was evidenced by the extrusion of the urethral
catheter through the anus on postoperative day 7. In
this patient the section of the recto-urethralis muscle
was done with the LigasureTM device. A colostomy
with attempt of primary closure was done but the fis-
tula appeared soon after. Successful definite repair
using the ASTRA technique took place a month later.

On one of the other two patients, peritonitis
was diagnosed on day 4 requiring laparotomy with
abundant abdominal cavity saline irrigation. No fistula
was evident at that moment. After 2 weeks the patient
was discharged, but 15 days later he started
complaining of pneumaturia. Rectal urine leakage and
a 1.5 cm recto-urinary fistula were evident at
examination. The patient underwent anterior
transphincteric, transanal fistula repair without the
need of a diverting colostomy. On the last patient
urinary fistula was diagnosed postoperatively after
pneumaturia was observed. The patient was managed
conservatively with 30 days of an indwelling urethral
catheter. All fistulas repaired with ASTRA evolved
uneventfully. There was no perioperative mortality.

Histology showed a median postoperative
Gleason score of 7 (range 5 to 9) and pathological
stage was pT2a, pT2c, pT3b, pT3c in 1, 5, 2 and 1
patient respectively. Mean prostate weight was 59 g
(range 22 to 108). There were 3 patients with positive
surgical margins, 2 were apical and 1 was
posterolateral.

DISCUSSION

Because radical prostatectomy is a difficult
procedure, rectal laceration is always a possible com-
plication. In the largest series of laparoscopic radical
prostatectomy this injury has been reported to range
from 1% to 2.4% (10-13). The incidence of rectal
lesion found in our series is the highest reported (8%)
in laparoscopic radical prostatectomy, still it is within
the range reported for open surgery. We believe this
is because our series is a single self-taught surgeon
experience with a non-standardized technique. Most
of the lesions occurred during the first few surgeries
while the technique was under development (cases #
4, 6, 7, 18, 22, 26, 28).

Hoznek et al. reported 2 rectal injuries among
200 procedures (1%) while Rassweiler et al. reported
3 rectal injuries (1.6 %) and 2 delayed recto-urethral
fistulas (1.1%) in 180 consecutive laparoscopic radi-
cal prostatectomies (10). To our knowledge our se-
ries of 110 laparoscopic extraperitoneal radical pros-
tatectomies performed by a single surgeon in a three
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year period is one of the largest published in Latin-
American literature. It is noteworthy to mention that
the majority of injuries were observed in the first fifty
patients (77.8%). We believe that routine colostomy
is not needed in the absence of a septic complication.
Morbidity and costs of colostomy are well recognized.

Recent reports suggest that limited prepara-
tion of the bowel before radical prostatectomy might
allow the safe closure of an associated rectal injury
without colostomy (5,14).

No routine preoperative bowel preparation is
done and broad spectrum antibiotics are regularly
administered at our institution. We believe that if a
rectal lesion is to be avoided, special attention must
be taken during key steps of laparoscopic radical pros-
tatectomy. In 6 patients the rectal injury occurred
when the recto-urethral muscle was sectioned from
above using monopolar coagulation scissors. This is
the site where rectal lesions usually occur. In the other
3 patients the rectal lesion occurred after dividing the
most distal portion of the prostatic pedicles with the
LigasureTM device. In one of these patients the divi-
sion of the recto-urethralis muscle was also done with
the LigasureTM device. We believe that the rectal de-
fect may have been temporarily sealed by the device
making it undetectable and allowing the protrusion
of the catheter’s balloon on postoperative day 7. To
prevent rectal lesions, the apex of the prostate should
be meticulously dissected by dividing the recto-ure-
thral muscle from the posterolateral angle with cold
scissors. Also, we consider paramount the adequate
incision of the posterior layer of Denovillier’s fascia
after the dissection of both seminal vesicles has taken
place. It is essential for the success of this procedure
that the vesicourethral anastomosis be preformed in
a watertight fashion. If a rectal laceration is done and
the surgical closure is adequate, the urethral cath-
eter must be kept in place for no less than 10 days.
Primary repair can be safely done with no need for
colostomy. Intraoperative identification of rectal lac-
eration must be made in order to perform primary
repair and avoid diverting colostomy. We concur
with recent reports in that early postoperative care
such as antibiotic therapy, low fiber diet and anal
dilation may help the healing of a rectal injury (15-
17).

However, primary repair can fail and a recto-
urinary fistula may develop. Minimally invasive
perineal approaches can be used such as ASTRA,
which allows fistula resection and adequate closure
(18,19). This approach was first described by Gecelter
(18) in 1973 and reproduced at our institution only
changing the forced lithotomy position for a jack-knife
position (20).

However, like many authors we believe that
the best treatment of fistula is injury prevention
with careful dissection of the posterior prostatic
planes.

In our current experience of over 300
extraperitoneal laparoscopic radical prostatectomies,
no rectal lesion has occurred in the last 150 cases.
This can be explained by the systematization of the
technique and the acquired expertise of the surgeons
who performed it.

CONCLUSIONS

Rectal injury during laparoscopic
extraperitoneal radical prostatectomy is a dreaded
complication. It can be managed intraoperatively or
by a minimally invasive procedure without the need
of colostomy. Early diagnose and rectal wall closure
in two layers is essential for successful repair. The
best treatment of fistula is injury prevention with
careful dissection of the posterior prostatic planes.
Because laparoscopic radical prostatectomy is a
challenging procedure and is associated with a very
flat learning curve, the incidence of rectal injuries is
prone to diminish with experience.
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ABSTRACT

Objective: To prospectively determine the prevalence of testicular microlithiasis in symptomatic patients who were re-
ferred for scrotal ultrasound examination and to evaluate the possible association of testicular microlithiasis with testicular
cancer and other conditions such as cryptorchidism or history of ascending testis.
Materials and Methods: 391 men who were referred to our institutions between July 2002 and May 2005 for any type of
symptoms from the testicles, underwent physical and scrotal ultrasound examination. The presence of testicular microlithi-
asis, the number of lesions and the involvement of both testicles in relation to the symptoms as well as the coexistence of
other lesions were studied.
Results: Eighteen (4.6%) of 391 men enrolled into the study had testicular microlithiasis. Two out of the eighteen patients
(11%) had concomitant testicular cancer, which was confirmed by pathological evaluation of the orchidectomy specimen.
One of the patients with testicular microlithiasis presented a rising in biochemical tumor markers (LDH, and HCG) and
underwent orchidectomy one year later. Five of the remaining 373 (1.3%) patients without microlithiasis were diagnosed
with testicular cancer. Thirty six men reported having a history of ascending testis, but none of them was found with
testicular cancer. Two cases of testicular torsion in a cryptorchid position had testicular microlithiasis, but the orchidectomy
specimen (after surgery) was negative for testicular cancer. The correlation between testicular cancer and testicular microli-
thiasis found in our study was statistically significant (p < 0.05).
Conclusion: There seems to be an association between testicular microlithiasis and testicular cancer.

Key words: testis; lithiasis; ultrasound; cryptorchidism; testicular neoplasms
Int Braz J Urol.  2006; 32: 434-9

INTRODUCTION

Testicular microlithiasis is a relatively un-
common condition characterized by calcifications
within the testicular parenchyma visible through
ultrasonographic imaging, which was firstly reported

by Priebe & Garret in the early 70’s (1). Dissemi-
nated microcalcifications in various numbers, can
be found inside the seminiferous tubules of the tes-
ticular parenchyma in less than 9% of symptomatic
patients referred for scrotal ultrasonography (2-5),
however, this incidence seems to increase with the
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use of high-frequency ultrasound devices (6). The clini-
cal importance of entities such as testicular microlithi-
asis (in terms of symptoms and potential malignancy),
is not well documented. Microcalcifications themselves
are not malignant but they have been found in tes-
tes, in association with germ cell tumors in variable
proportions. In the last few years, testicular
microcalcifications have been considered an imag-
ing marker of testicular cancer, with several authors
recommending a serial scrotal ultrasound screening
in patients with testicular microlithiasis, in order to
detect possible testicular tumors in asymptomatic
patients (7). Although some reports have indicated
a prevalence of testicular microlithiasis in asymp-
tomatic men referred for testicular ultrasound be-
tween 0.6% - 0.7% (8-10), the actual prevalence of
testicular microlithiasis in the general population is
unknown. The aim of our study was to determine
the prevalence of testicular microlithiasis in symp-
tomatic patients who were referred for scrotal ultra-
sound examination and to evaluate the association
of testicular microlithiasis with testicular cancer and
other non-malignant conditions.

MATERIALS AND METHODS

Patients in this study included 468 men who
were referred to our institution between July 2002
and May 2005 for any type of symptoms from the
testicles (feeling of weight, pain, painful or pain-
less inflammation, etc). All were aged between 15
and 76 years (median age 45.5 mean age 37) and all
were from Athens and nearby suburbs. Men were
eligible for enrollment if they never had a previ-
ous diagnosis of testis cancer, previous scrotal in-
fection or history of testis surgery, with the excep-
tion of surgery cases regarding cryptorchidism. Of
the 77 patients who were excluded from the study,
52 had a history of previous scrotal infection, while
the remaining 15 had a history of testis surgery. All
patients underwent physical and laboratory exami-
nation and were subjected to a scrotal ultrasound
examination which was performed by 2 expert ra-
diologists (HA, MC). Ultrasonographic criteria for
the diagnosis of testicular microlithiasis were the

presence of at least 5 pinpoint hyperechoic foci of
size smaller than 3 mm in one field of view without
posterior shadowing (11). The presence of testicu-
lar microlithiasis, the number of lesions and the in-
volvement of both testicles in relation to the symp-
toms and the coexistence of other lesions were stud-
ied. Patients found with testicular microlithiasis were
further investigated with biochemical tumor mark-
ers, chess x ray and if necessary with abdominal and
pelvic computed tomography (CT) and placed in bi-
annual follow-up with physical examination and
scrotal ultrasound. All patients underwent the ap-
propriate therapy. The association of pathologically
confirmed testicular microlithiasis and testicular
cancer were assessed with statistical analyses. A p
value less than 0.05 was considered to indicate a
statistically significant difference.

RESULTS

Of the 468 patients eligible, 391 fulfilled the
inclusion criteria and were finally enrolled in the
study. Eighteen (4.6%) out of 391 men who enrolled
in the study had testicular microlithiasis (Figure-1).
According to the data obtained from the medical his-
tory of each participant, thirty six men reported hav-
ing a history of ascending testis, while two of them
were diagnosed in our institutions with torsioned tes-
tis in a cryptorchid abdominal position (probably
ascending testis), in which the orchidectomy speci-
men (after surgery) was negative for testicular can-
cer. None of the three cases with testis surgery in
early childhood for cryptorchidism had testicular mi-
crolithiasis. Testicular microlithiasis was the only
finding in 10 patients, three patients had a concomi-
tant varicocele, while both cases of torsioned cryp-
torchid testis had testicular microlithiasis in or-
chidectomy specimen. From 12 patients diagnosed
with spermatic cord torsion only one had testicular
microlithiasis in orchidectomy specimen. From the
remaining patients 149 had epididymitis, 78 patients
had varicocele, 24 patients had blunt trauma on left
or right testis, 17 had hernia, 14 spermatocele, 13
had an urinary stone in the lower third of the left or
right ureter, and 11 patients had periorchitis clinically
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diagnosed and confirmed with both laboratory and
echographic examination. None of them had
microcalcifications (in terms of testicular microlithi-
asis) in his scrotum ultrasound. Despite the exten-
sive investigation, no evident cause for the symptoms
was obtained for 51 men, and they have been dis-
missed from the urologic department without a urol-
ogy-related diagnosis. Seven patients had testicular
cancer diagnosed with both biochemical tumor mark-
ers and echographic examination and also confirmed
by pathologic examination. All cases of testicular
cancer were germ cell tumors. Two of them had co-
existent testicular microliths (11.1%) in the orchidec-
tomy specimen, evidenced in the pathologic exami-
nation as hematoxylin bodies. Interestingly the num-
ber of calcifications in these cases was relatively
higher than that obtained from normal testes. Only

five of the 373 (1.3%) patients without microlithiasis
were found with an overt testicular cancer. One year
after the initiation of follow up, in one of the patients
with testicular microlithiasis a rise in testicular tu-
mor markers (LDH, and HCG) was encountered and
orchidectomy was performed.

Despite the low number of cases, the corre-
lation between testicular cancer and testicular microli-
thiasis found in our study was confirmed with the
Fisher exact statistic, at a significance level less than
0.05. The most commonly reported symptoms related
to the presence of testicular microlithiasis alone were
pain and/or discomfort reported by all patients with
testicular microlithiasis alone. Additional symptoms
such as painful or painless inflation, fever and scro-
tal tenderness are probably connected to coexistent
conditions.

COMMENTS

Since the first detailed description of this
ultrasonographic entity (12) the biological meaning
remains unclear. Whether and if testicular microli-
thiasis is present before the development of testicu-
lar germ cell tumors and the time needed to develop
testicular cancer is not well known thus the prog-
nostic value of this entity as a precancerous lesion
for testicular cancer remains controversial (13). Al-
though several authors suggested that testicular mi-
crolithiasis should be considered a premalignant
condition, wide variation in the reported incidence
of testicular microlithiasis in men with concomitant
germ cell malignancy (6-75%) indicates that prob-
ably it is not the case (1,14-16). Other studies have
showed that bilateral microlithiasis has been asso-
ciated to the pre-invasive stage of germ cells tes-
ticular cancer more than unilateral (17,18), but this
finding could be the effect of bias since testicular
microlithiasis usually occurs bilaterally (2,19). On
the other hand, testicular microlithiasis is found more
often in men with concomitant benign testicular
conditions [cryptorchidism, testicular dysgenesis,
male infertility, testicular torsion and atrophy,
Klinefelter’s syndrome, hypogonadism, male
pseudohermaphroditism, varicocele, and epididymal

Figure 1 – Ultrasonographic image of a patient with bilateral
testicular microlithiasis.
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cysts (20-22)] proposing that the microcalcifications
themselves are not malignant. Indeed, ultrasonic
microliths may be visible for many reasons, for ex-
ample histological microliths, hyalinased tubules,
carcinoma in situ, or for unknown reasons (23) and
thus are heterogeneous. Pathologically, 2 types of
calcifications have been described (24): hematoxy-
lin bodies consisting of amorphous calcific debris
and laminated calcifications consisting of cellular
debris and glucoprotein accumulation.: while hema-
toxylin bodies are not seen in the absence of germ
cell neoplasia and are considered specific for germ
cell tumors, laminated calcifications which are even
more common in germ cell tumors also occur in oth-
erwise normal testis. The pathogenesis of laminated
microcalcifications is probably due to dysgenesis of
the testis, with slough of degenerated cells inside
an obstructed seminiferous tubule and failure of the
Sertoli cells to phagocytize the debris. Secondarily,
calcification occurs. This may explain why microli-
thiasis is found to accompany both germ cell tumors
and non-malignant conditions connected to infertil-
ity. Ultrasonic microliths coexistent with germ cell
tumors were histologically found to be hematoxylin
bodies. In our study group, the incidence of testicu-
lar microlithiasis (4.6%) and the percentage of pa-
tients with testicular cancer among testicular microli-
thiasis patients (11%), were in accordance with most
of the aforementioned studies (0.6-9% and 6-75%
respectively). In addition, our finding of rapid onset
of testis cancer (within 15 months) in a patient with
known testicular microlithiasis, is in agreement with
several authors (19), although in other studies tes-
ticular cancer has been developed even seven years
after the primary diagnosis of testicular microlithi-
asis (25). Furthermore, since in our study testicular
microlithiasis was not associated with any individual
symptom or any non-malignant condition from the
testis, we believe that the detection of testicular mi-
crolithiasis can probably be attributed to chance. In
conclusion, we hope that our study adds more evi-
dence in the association between testicular microli-
thiasis and testicular cancer. Moreover, although it
is not known whether and when a patient with tes-
ticular microlithiasis would ever develop testicular
cancer, we totally agree with the current recommen-

dations and similarly suggest that patients with evi-
dence of testicular microlithiasis should be screened
for testicular cancer in a regular basis.
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EDITORIAL COMMENT

The answer to the question “Should testicu-
lar microlithiasis be regarded as a precursor of tes-
ticular cancer?” is still unclear. Actually, the most
important information obtained from this prospective
study is the onset of testis cancer during follow-up of
a patient wit testicular microlithiasis. In the literature
so far, there are only 13 reports related to 15 patients
with testicular microlithiasis who subsequently had
testicular cancer. Three of these 13 reports were ret-
rospective studies. Derogee et al. followed 31 patients
with testicular microlithiasis from 16 to 105 months
and a combined teratoma and seminoma developed
in one patient. Otite et al. followed 38 patients with
testicular microlithiasis and two of these patients
under surveillance developed a testicular malignancy
in which one patient had an atrophic left testis and
left testicular tumor developed. von Eckardstein fol-

lowed 14 men with testicular microlithiasis for 24 to
60 months and testicular tumors developed in two of
them. Review of the literature reveals that 4 of the 15
patients had a history of contralateral testicular tu-
mor. Three patients had also an infertility problem.
The remaining 7 patients with testicular microlithi-
asis had no associated abnormality that could be re-
lated to tumor development.

Regarding the higher prevalence of testicu-
lar tumors, this number seems very low in order to
accept testicular microlithiasis as a premalignant dis-
ease. However, until the relationship between testicu-
lar microlithiasis and testicular tumors is clearly de-
fined, if they will ever be, annual follow-up with scro-
tal ultrasonography and physical examination seems
still appropriate and will aid to establish more evi-
dence based guidelines.

Dr. Tulga M. Egilmez
Dept of Urology, Baskent Univ School Medicine

Adana Teaching & Medical Research Center
Adana, Turkey
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Intrarenal Pseudoaneurysm after Percutaneous
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Endovascular Management
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ABSTRACT

We report a case of intrarenal pseudoaneurysm of the right kidney after percutaneous nephrolithotomy (PCNL) in supine
position. Diagnosis was established by angiotomography with a 3-D reconstruction. Treatment was successfully achieved
by endovascular occlusion using N-butyl-2-cyanoacrylate.

Key words: kidney; percutaneous nephrolithotomy; pseudoaneurysm; embolization, therapeutic; angiography; computed
tomography
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INTRODUCTION

Percutaneous renal procedures could lead to
several renovascular injuries such as hematomas,
arteriovenous fistulas or pseudoaneurysm. The
reported incidence of renal pseudoaneurysm
following percutaneous nephrolithotomy (PCNL) is
0.6 to 1% (1) and it is usually assessed by renal
angiography. Selective renal embolization is currently
considered the most appropriate technique in the
treatment for these complications (2). We report a case
of pseudoaneurysm following PCNL in supine
position assessed by angiotomography with a 3-D
reconstruction, managed successfully by endovascular
occlusion using N-butyl-2-cyanoacrylate.

CASE REPORT

A 48-year-old man with a 2 cm calculus in
the lower calyx of the right kidney was submitted to

PCNL in supine position. The procedure was
uneventful and no residual stone was observed. Patient
was discharged in postoperative day 3 and readmitted
with mild hematuria 11 days after the procedure. A
persistent 6-day gross hematuria was observed.
Ultrasound showed clots in the urinary tract and
hemoglobin level decreased to 9 mg/dL; however,
homodynamic parameters, such as arterial blood
pressure or heartbeats remained normal. Bleeding and
coagulation parameters were within normal range
preoperatively.

Patient underwent an angiotomography with
a 3-D reconstruction (Multidetectors Tomography-
Aquilion 16 channels, Toshiba Corporation, Japan)
which diagnosed an inferior pole branch
pseudoaneurysm. No other vascular abnormality was
seen in the kidney (Figure-1), and the pseudoaneurysm
was treated by endovascular embolization with N-
butyl-2-cyanoacrylate.

After a right femoral approach under
fluoroscopic control (Digital Subtraction
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Angiography - Biplane Philips - Medical Systems,
Best Holland) super selective catheterization into the
inferior pole segmental artery was achieved. To delay
the polymerization time of N-butyl-2-cyanoacrylate,
0.8 mL of iodophendylate oil (Lipiodol, Laboratories
Guerbet, France) was mixed with N-butyl-2-
cyanoacrylate. The resulting mixture was injected
continuously under fluoroscopic control to prevent
reflux into the renal artery. After withdrawal of coaxial
catheter, control angiography did not show further
opacification of the pseudoaneurysm (Figure-2). The
patient was discharged in the second postoperative
day.

COMMENTS

Renovascular injuries may happen following
percutaneous renal procedures. A CT examination
performed immediately after renal biopsies can reveal
up to 90% hematomas (1). Most lesions presented as
hematuria settle completely after few days. However,
some of them like pseudoaneurysm could be persistent
requiring specific treatment.

Pseudoaneurysm is usually assessed by renal
angiography (1,2) leading the possibility of diagnosis
and treatment at the same time. In this case, a non-
invasive procedure utilizing an angiotomography with
a 3-D reconstruction revealed a perfect image
allowing a feasible intervention. In fact, clinical
diagnosis can be done through invasive (angiography)
and non-invasive (angio CT or Doppler
ultrasonography) methods. At our institution, angio-
CT is available. This kind of management raises the
cost but once it is performed, it could not be
considered useless because it helps planning
endovascular treatment due to the excellent quality
of images. It was employed as a non-invasive
diagnosis in a patient with persistent hematuria despite
overall clinical status improvement.

Selective renal embolization is currently
considered as the most appropriate technique in the
treatment for renovascular complications with a
success rate greater than 80% and low complication
rate (2). Pseudoaneurysms must be occluded with a
permanent agent at the fistulous point where the risk
of hemorrhage is greater. In contrast to surgery, the

Figure 1 – Inferior pole segmental artery branch with
pseudoaneurysm.

Figure 2 – Control angiography show that there is no
opacification of the pseudoaneurysm.
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endovascular management is a minimally invasive
procedure that provides the occlusion of the fistula
itself as well as the proximal portion of venous
drainage and helps salving the kidney in many
patients.

Many substances can be employed for
embolization like Ethanol (3); gel foam particles (1);
microcoil (2); detachable balloons; N-butyl-2-
cyanoacrylate (2).

Ethanol injected intra-arterially has been used
to reduce the vascularity of tumors to facilitate their
surgical resection; selective arterial injection exhibit
luminal thrombus with endothelial loss and varying
degrees of medial necrosis, leading to its occlusion.

Gel-foam embolization has several
shortcomings, including: 1) reflux of embolic material
into the normal arteries, particularly if a small distal
vessel has not been super-selectively cannulated; 2)
a larger vessel may be difficult to occlude and it may
also in more generalized embolization of the arterial
tree; 3) gel foam can undergo resorption and allow
recannulation of the vessel.

In moderate-sized vessels, steel coils or
detachable balloons may also be used.

Cyanoacrylic glue is a persisting and efficient
occluding agent that has been successfully used for
more than 20 years in the endoluminal treatment of
vascular cerebral malformation (2). In this case, we
used N-butyl-2-cyanoacrylate as a permanent embolic
agent to avoid the recurrence of the lesion and in the

radiology unit of our institution (where the
endovascular management was performed), the
cyanoacrilate is less expensive than coil.

According to Soyer et al. (2), the use of N-
butyl-2-cyanoacrylate is less expensive than the
microcoil cited in the literature. However, in his case,
2 coils were necessary for the complete obliteration
of the pseudoaneurysm, thus increasing the cost of
the procedure.
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EDITORIAL COMMENT

This is a report on the endovascular
management of a percutaneous nephrolithotomy
(PCNL) complication. This is not a new approach to
the management of vascular complications of PCNL,
in fact, it is the standard of care. A novel approach to
the diagnosis was used with 3-D reconstruction
following a CT scan with a 16 channels multidetector

CT scan. One could argue that this is an unnecessary
expense in a patient with hematuria post PCNL in
whom the clinical diagnosis was of a vascular
complication and in whom the management needed
to be endovascular to begin with. In other words, the
clinical diagnosis could have been confirmed at the
time of intervention.

Dr. Wilfrido R. Castaneda
Professor & Chair, Department of Radiology

Louisiana State Univ Health Sciences Ctr
New Orleans, Louisiana, USA

E-mail: wcasta@lsuhsc.edu

EDITORIAL COMMENT

The authors present a case report of a patient
who had developed an intra-renal pseudoaneurysm
following percutaneous stone removal. This finding,
in and of itself is not noteworthy, Yet, the interesting
finding was that the diagnosis was established using
angiotomography with 3-D reconstruction. This is a

non-invasive form of angiographic imaging, which
avoids the need for standard, intra-renal angiography.
Although the patient did eventually need angiography
to perform the endovascular occlusion, the fact that
the diagnosis could be made in a non-invasive fashion
is worthy of publication.

Dr. Glenn M. Preminger
Chief, Comprehensive Kidney Stone Ctr

Div of Urology, Duke University Med Ctr
Durham, North Carolina, USA

E-mail: glenn.preminger@duke.edu

EDITORIAL COMMENT

Percutaneous procedures are relatively
invasive and complications may occur. One of the
most significant complications is vascular injury that
occurs when the urologist is obtaining intrarenal
access. This problem may have several cumbersome

consequences, including intraoperative hemorrhage,
hypotension, loss of functioning renal parenchyma,
arteriovenous fistula, and pseudoaneurysm (1).

The posterior aspect of the lower-pole
infundibulum is widely presumed by endourologists
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and interventional radiologists to be free of arteries.
It is considered, therefore, to be a safe region through
which to gain access to the collecting system and to
place a nephrostomy tube. In about 38% of the kidneys
examined, however, an infundibular artery is found
in this region (Figure-1). Thus, significant
complications may develop as a consequence of a
posterior approach through the supposedly vessel-free
lower infundibulum (2). In fact, in an experimental
study with humans’ subjects we found an arterial
injury in 13% of kidneys in which we had made a
puncture through the lower pole infundibulum (3,4).
That is the case of the present case report.
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Laparoscopic Resection of Metastatic Pelvic Liposarcoma

Hong B. Shim, Tae Y. Jung, Ja H. Ku
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ABSTRACT

We report a pelvic liposarcoma originating from the left spermatic cord that recurred following inadequate excision. In
our case, the tumor was resected without performing orchiectomy previously. The patient was managed by laparoscopic
resection, before undergoing radical orchiectomy in the left inguinal region. To our knowledge, no case of laparoscopic
resection for the recurrent liposarcoma has been described. In addition, the present case serves to demonstrate that radi-
cal orchiectomy with wide excision is needed for paratesticular tumor.

Key words: spermatic cord; liposarcoma; metastasis; pelvis; laparoscopy
Int Braz J Urol.  2006; 32: 445-7

INTRODUCTION

Paratesticular liposarcomas are rare malig-
nant mesenchymal tumors that develop in fatty tis-
sues. The choice of therapy for paratesticular liposa-
rcoma is surgical, through orchiectomy and extensive
local removal. We report here a pelvic liposarcoma
originating from the recurrent paratesticular liposar-
coma. We emphasize that the tumor should be treated
with radical orchiectomy with high ligation of the cord
and the patients must be followed periodically on a
life-long basis.

CASE REPORT

A 73-year-old man presented at our hospital
with a palpable mass at the left inguinal area. The
patient had been treated for a paratesticular mass with
resection via a high inguinal approach 7 years previ-
ously at other hospital and had been told that histo-
logical diagnosis at that time had been liposarcoma.

Physical examination revealed a firm non-tender im-
mobile mass at the left inguinal area, which was the
same region of the primary mass and an upward dis-
placement of left testis. Hematologic examination and
urinalysis were not remarkable.

He underwent computed tomography of the
abdomen and pelvis, which demonstrated a capsu-
lated fat-like heterogenous mass measuring 3.3 x 3.3
x 2.0 cm adjacent to sigmoid mesocolon and a par-
tially fat one containing soft tissue mass measuring
4.1 x 3.5 x 3.0 cm in the left inguinal area (Figure-1).
No other metastatic lesions were evident on abdomi-
nal and pelvic CT. The pelvic mass was removed
laparoscopically, while the inguinal mass was resected
en bloc during inguinal radical orchiectomy. The pa-
tient was placed in a supine position. After creating
space with carbon dioxide insufflation, three ports
were placed. The pelvic mass was an isolated nodule
and thus it was not necessary to ligate any major ves-
sel to avoid opening the mesocolon for complete re-
section of the mass. The specimen was trapped in a
sterile plastic bag and removed intact via a port site
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after an additional 1 cm incision. Pathological exami-
nation of resected specimens in both pelvis and left
inguinal area revealed myxoid liposarcoma (Figure-
2). Surgical margins were free of tumor. Without any
postoperative adjuvant therapy, no evidence of recur-
rence or metastasis was noted during the 6-month
follow-up period.

COMMENTS

Liposarcoma is histologically subdivided
into 3 types, including well differentiated, myxoid

Figure 1 – Contrast-enhanced computed tomography of the pelvis. A) Partially fat containing soft tissue mass (arrow) at the left
inguinal area. B) Homogenous enhanced soft tissue mass (arrow) adjacent to sigmoid mesocolon.

A B

Figure 2  –  Pathological findings of the tumor are indicative of myxoid liposarcoma. A) Paratesticular liposarcoma (HE, X40). B)
Pelvic liposarcoma (HE, X200).

A B

and pleomorphic. Myxoid liposarcoma tends to oc-
cur in middle age, generally between 40 and 60
years of age. It tends to recur locally, due to its
intermediate malignant behavior but it rarely me-
tastasizes to distant organ. Since myxoid liposar-
coma is the most radiosensitive type of all liposa-
rcomas, adjuvant radiotherapy has been recom-
mended if local control is not complete. Radio-
therapy is also recommended in addition to sur-
gery in cases evidencing a more aggressive tumor
behavior (i.e., high-grade tumor, lymphatic inva-
sion, inadequate margin or recurrence). Retroperi-
toneal lymphadenectomy does not offer any addi-
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tional therapeutic benefit, and the role of chemo-
therapy is not well defined.

A case of port site metastasis after
laparoscopy-assisted surgery for retroperitoneal li-
posarcoma has been previously reported. A possible
mechanism for port site cell implantation is a length
operative procedure with high-pressure
penumoperitoneum, which enables the tumor cell to
implant locally or disseminate hematogeneously dur-
ing the operation (1). Our case is the first description
of pelvic liposarcoma metastasizing from the inguinal
area, which was managed by laparoscopic procedure.
In this case, there was no difficulty or special care
during the laparoscopic procedure.

A case of liposarcoma has been described
which was treated successfully by tumor excision
without involvement of the testis (2). However, simple
excision may be inadequate treatment for
paratesticular sarcoma, since wide repeat excision
may reveal microscopic residual disease in some of
completely excised cases (3). Our finding emphasizes
that in the treatment of spermatic cord liposarcoma
complete mass resection and inguinal orchiectomy
with high ligation of the spermatic cord must be per-

formed. However, as the histopathology of the ear-
lier surgery was not available, the possibility of ma-
lignant change in a preexisting lipoma could not be
excluded. Regardless of initial therapy, the risk of
recurrence of paratesticular liposarcoma always ne-
cessitates long-term follow-up.
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Primary Renal Angiosarcoma
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ABSTRACT

Primary renal Angiosarcoma is a rare neoplasm and only 24 cases have been reported in specialized literature.
We describe a case of primary renal angiosarcoma in a patient presenting with hematuria, palpable abdominal mass, left
flank pain and anemia. A computerized tomography of the abdomen with contrast medium showed a tumor with 15 cm
diameter, in the upper pole of the left kidney, with a low-density central area, suggesting necrosis or hemorrhage. Diagnosis
was given in a morphologic base and proven by an immunohistochemical study.
Primary renal angiosarcoma should be included among differential diagnosis of retroperitoneal hematoma and hemor-
rhagic renal tumors.

Key words:  kidney neoplasms; angiosarcoma; nephrectomy; hematoma; retroperitoneal space
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INTRODUCTION

Sarcomas constitute 2 to 3% of primary ma-
lignant renal tumors and leiomyosarcoma corresponds
to 60% of them (1).

Angiosarcomas are localized or multicentric
tumors, with various grades of differentiation and
are originated in the endothelium of the blood and
lymphatic vessels (1,2). They are high degree ma-
lignant neoplasms of primary occurrence, extremely
rare in the kidneys, with 24 cases described (3). They
are frequently hemorrhagic tumors, being able to
simulate a retroperitoneal hematoma or cause mas-
sive hematuria (1-3).

We present a case of primary renal angiosar-
coma and emphasize its hemorrhagic behavior.

CASE REPORT

A 75 year-old black man, with 3 episodes of
macroscopic hematuria, left flank pain, emaciation of
5 k, somnolence and hyporexia starting 1 month be-
fore. He presented himself colorless and with a hard
mass, little mobility, that extended until 10 cm bellow
the left costal edge. Hemorrhage was 6.7 g/dL (13.3 a
17.7) and hematocrit 19.3 % (40 to 52). Abdomen com-
puterized tomography with endovenous contrast me-
dium showed an heterogeneous mass, with an
hypodense central area and a peripheral enhancement
measuring 15 x 13 x 10 cm, in the superior pole of the
left kidney suggesting a renal tumor (Figura-1). Other
abdominal organs and the radiography of the thorax
were normal.
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Patient received blood transfusion with 1200
mL of red blood cells and was submitted to left radi-
cal nephrectomy through a transverse laparotomy.
Surgical specimen was constituted by the kidney, peri-
renal fat and the adrenal, measuring 21 x 16 x 9 cm
and weighing 1407 grams. In the upper pole of the
kidney we have observed an hematoma measuring

14 x 10 x 9 cm that expanded to the perirenal space
(Figure-2). After the coagulum was removed we have
observed an irregular nut-brown cavity, compromis-
ing approximately 20% of the renal parenchyma.
Microscopically it was a malignant neoplasm consti-
tuted of a number of irregular vascular spaces, anas-
tomosed, covered by discretely pleomorphic cells,
with voluminous and hyperchromatic nuclei, with rare
stratification and papilliform projections that infil-
trated the circumjacent renal parenchyma. Immuno-
histochemical study showed that neoplasic cells were
positive for antibodies anti-CD31, anti-CD34 and anti-
factor VIII (Figure-3). Pathologic staging was
pT2pN0pMx.

Patient was discharged 11 days after the sur-
gery being, however, re-admitted 15 days after the
discharge with emaciation, dehydration, somnolence
and mental confusion. Progressed with bilateral bron-
chopneumonia and death due to sepsis, even though
he was submitted to venous antibiotic therapy. No
radiotherapy, chemotherapy, crane tomography, bone
scintigraphy and necropsy were performed.

Figure 1 – Computerized tomography of the abdomen showing
a mass in the upper pole of the left kidney with a hypodense
central area.

Figure 2  – Open surgical specimen showing a large hematoma
in the upper pole of the kidney, expanded to the perirenal space.

Figure 3 – Histological section demonstrating an angiosarcoma
constituted of irregular vascular spaces, anastomosed, covered
by cells with voluminous and hyperchromatic nuclei (HE, X200).
Insert - anti-CD31 positive neoplasm cells (Immunostaining,
X400).
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COMMENTS

Angiosarcomas are little differentiated neo-
plasms and, frequently require confirmation by im-
munohistochemistry. They demonstrate positivity for
endothelial cell markers, such as factor VIII, antibod-
ies anti-CD34 and CD31, the latter is more sensible
and specific.

These tumors are initially presented in an
advanced stage, and liver, lungs and bones metasta-
sis are common. Local recurrence after radical ne-
phrectomy are frequent. Most common clinical mani-
festations are pain in the flank in 81% of the cases,
hematuria in 38% and palpable mass in 31%. Because
they are hemorrhagic tumors, patients can usually
present anemia. Treatment consists of radical surgery
associated to radiotherapy for the local control of the
disease. Systemic chemotherapy with cisplatin and
isofamide or doxorubicin and isofamide presented a
44 and 71% response rate, respectively. However,
patient’s mean survival rate is of 13 weeks after diag-
nosis (2).

Primary renal angiosarcoma should be re-
membered among differential diagnosis in cases of
retroperitoneal hematoma and in hemorrhagic renal
tumors.
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Pediatric Population

Madhu Alagiri, Sapan K. Polepalle

Division of Urology, University of California San Diego Medical Center, San Diego, California,
USA

ABSTRACT

Objective: To characterize and determine whether patients with recurrent abdominal symptoms and associated ureteropel-
vic junction obstruction (UPJO) (Dietl’s crisis) are effectively treated by pyeloplasty and to determine criteria for evaluat-
ing UPJO in childhood abdominal pain.
Materials and Methods: A retrospective chart review from 1998 to 2001 was performed to identify patients with Dietl’s
crisis and associated UPJO. Chart review included presenting symptoms, location of lesion, condition of the affected renal
unit, referral method, and surgery success.
Results: Eight patients (7 male and 1 female) were identified with Dietl’s crisis. All eight were initially misdiagnosed
and spent at least a year with significant pain symptoms before being properly diagnosed. Only one patient had associ-
ated urologic complaints. Renal scan split functions of the affected renal unit ranged from 34% to 51%. One nephrec-
tomy and seven pyeloplasties were performed and resolution of all patients’ abdominal symptoms, including pain, re-
solved.
Conclusions: Children with Dietl’s crisis often suffer a delay in diagnosis; the clinical entity appears to be under-diagnosed.
Renal parenchyma is typically preserved, and there is a paucity of associated urologic complaints. Once properly diag-
nosed, patients are well served by a pyeloplasty. Children with periumbilical pain and vomiting, particularly males, would
benefit from ultrasound imaging.

Key words: children; abdominal pain; diagnosis; ureteral obstruction; hydronephrosis
Int Braz J Urol.  2006; 32: 451-3

INTRODUCTION

Recurrent abdominal pain is a relatively
common complaint affecting 10% of school-age
children (1). The etiology is often thought to be
psychogenic with an underlying organic cause present
in less than 10% of such patients (2). Management
focuses on constipation avoidance and identification
of relevant psychosocial issues. Routine abdominal

imaging is not a common practice. When imaging is
performed, obstructing hydronephrosis may be
identified and the patient is referred to a pediatric
urologist. The pediatric urologist is then faced with
the task of determining whether the ureteropelvic
junction obstruction (UPJO) is the cause of the
symptoms. A review of the literature shows that
published reports are sparse regarding this matter.
Therefore, a retrospective review was performed to
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characterize patients with Dietl’s crisis and to
determine whether repair of the UPJO results in
resolution of symptoms.

MATERIALS AND METHODS

A retrospective review of one pediatric urol-
ogy clinic’s patient charts from 1998 to 2001 was
performed to identify patients with a history of se-
vere, episodic, periumbilical pain associated with
nausea and vomiting and a hydronephrotic kidney.
The patient charts were reviewed for preoperative and
postoperative symptoms, location of lesion, condi-
tion of affected renal unit, associated urologic his-
tory, results of urologic imaging studies, and method
of referral. Approximately 122 patients were evalu-
ated for UPJO during the period of the study. Of this
group, eight patients (7 male, 1 female) fit the crite-
ria for Dietl’s crisis and were diagnosed with UPJO.
The mean age was 11.8 years with a range between 5
and 19 years. The patients are presented in chrono-
logical order in Table-1. The preoperative renal scan
results for the patients undergoing pyeloplasty are also
included in Table-1.

RESULTS

All patients had a history of recurrent, severe
abdominal pain with associated nausea and non-bil-

ious vomiting requiring repeated emergency room or
office visits. None of the male patients had an associ-
ated urologic history. The lone female had a history
of a non-febrile urinary tract infection. All 8 patients
had symptoms for a minimum of 1 year prior to uro-
logic referral. Patient #3 had only one functioning
kidney. Patient #4 had a long history of severe ab-
dominal pain thought to be psychogenic in origin. He
presented one day to the emergency room with espe-
cially severe, incapacitating pain. An emergent CT
scan identified a hydronephrotic kidney with exten-
sive intrapelvic and perirenal hemorrhage. Upon sur-
gical exploration, he was found to have extensive
hemorrhagic infarction necessitating a nephrectomy.
The remaining patients underwent open pyeloplasty.

Postoperative pain assessments noted that all
patients had uniform resolution of their abdominal
pain, nausea, and vomiting. Follow-up diuretic renal
scans confirmed resolution of UPJO.

DISCUSSION

Dietl’s crisis, first reported by Josef Dietl in
1864, is described as episodic, crampy upper abdomi-
nal pain, nausea, and vomiting associated with inter-
mittent renal pelvic obstruction (3). In 1987, Flotte
reported the problem in an 11-year-old child who had
monthly episodic pain for half a year before she was
diagnosed with a UPJO (4). After surgical correction,
her abdominal complaints ceased. Ward and Brereton

Table 1  –  Patients with left (L) or right (R) ureteropelvic junction obstruction (UPJO) and abdominal pain presented in
chronological order.

                                                Split Renal Function
Patient Sex  Age (years) Diagnosis Left (%) Right (%)  Procedure

1  M 15   L UPJO    51     49 L Pyeloplasty
2  F 06   L UPJO    51     49 L Pyeloplasty
3  M 19   R UPJO    00   100 R Pyeloplasty
4  M 16   L UPJO   N/A   N/A L Nephrectomy
5  M 10   L UPJO    46     54 L Pyeloplasty
6  M 05   L UPJO    66     34 L Pyeloplasty
7  M 14   R UPJO    64     36 R Pyeloplasty
8  M 10   R UPJO    63     37 R Pyeloplasty



453

Dietl’s Crisis

presented 3 boys with recurrent abdominal pain and
UPJO (5). All 3 children had abdominal pain and bouts
of non-bilious vomiting for several years before the
diagnosis of UPJO was made. The authors concluded
that the evaluation of episodic abdominal pain and
non-bilious vomiting should include an abdominal
ultrasound to exclude UPJO. Belman presented a case
of a 6-year-old boy with a 1-year history of frequent,
severe, episodic abdominal pain associated to nausea
and vomiting requiring pyeloplasty (6).

Complaints of abdominal pain are common
in school-age children. The complaint is present in
approximately 10% of all school-age children, and is
found to have an organic etiology in fewer than 10%
of this group (2). The primary etiologies are thought
to be psychosocial and gastrointestinally related. In a
review of the charts of 65 children and adolescents
who had ultrasonography for recurrent abdominal
pain, Shanon et al. (7) found that 81% had normal
results and 19% had abnormal results. In no case could
the abdominal pain be attributed to the abnormal find-
ing. O’Donnell documented that only one of 32 chil-
dren with UPJO reported recurrent abdominal pain,
and UPJO was the cause in only 1% of cases in
Apley’s review of abdominal pain in children (1,8).

The most striking finding in the case reports
and in the present series is the delay in diagnosis.
The most likely reason for a delay in diagnosis and
management is the well-supported belief that abdomi-
nal imaging studies are of limited use in children who
have abdominal pain. Nevertheless, an argument could
be made for urologic imaging in a child, particularly
a male, who has prolonged, episodic abdominal pain
and vomiting. Despite its apparent rarity, we identi-
fied Dietl’s crisis in eight patients in one pediatric
urologist’s clinic over a 3-year period. This finding
would suggest that this is an under-recognized clini-
cal entity whose true prevalence must be determined.

CONCLUSION

Dietl’s crisis is not a well-recognized clini-
cal entity, which leads to delay in proper diagnosis.
Patients are predominantly male with good preserva-
tion of the affected renal unit. The absence of associ-

ated urologic symptoms contributes to the late refer-
ral to a pediatric urologist. Once the proper diagnosis
is made, patients are well served by a pyeloplasty with
resolution of pain symptoms.
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ABSTRACT

Objective: To determine indications for circumcision revision and to identify the specialty of the person who performed
unsatisfactory primary circumcision.
Materials and Methods: The authors reviewed medical records of 52 cases that underwent circumcision revision over a 6-
year period (1998 to 2004). Sleeve surgical technique was used for revision in patients with redundant foreskin or con-
cealed penis, penoplasty for partial or complete degloving of the penis and meatotomy for external meatal stenosis. The
mean age of children was 32 months (range 6 months to 9 years).
Results: Most of unsatisfactory primary circumcisions (86.7%) were performed by laymen. All patients who underwent
circumcision revision had good to excellent cosmetic results.
Conclusion: Primary circumcision performed by laymen carry a high complication rate and serious complications may
occur. A period of training and direct supervision by physicians is required before allowing laymen to perform circumcision
independently.

Key words: penis; circumcision; surgical injuries; reoperation
Int Braz J Urol.  2006; 32: 454-8

INTRODUCTION

Circumcision is a surgical procedure per-
formed for centuries for medical, religious and sev-
eral other reasons. Circumcision is the most common
surgical procedure performed in boys among the Is-
lamic community around the world (1). It has been
reported that 77% of the male population born in the
United States has been circumcised (2). Children un-
dergoing circumcision certainly are at a risk for com-
plications (3).

Neonatal circumcision in Jordan remains a
frequent surgical procedure that is performed by a
variety of practitioners, including urologists, fam-
ily practitioners, obstetricians, general surgeons

and Mohels. Although the procedure is performed
by multiple specialists, overall results are excel-
lent (4). Sometimes the parents are unsatisfied with
the results of primary circumcision due to redun-
dant foreskin, concealed penis, excessive excision
of penile skin or other complications. Many of these
children are referred to urologists for circumcision
revision.

A 6-year consecutive series of male children
who underwent circumcision revision was analyzed
to determine the indications for revision, to identify
the specialty of the person who performed the unsat-
isfactory circumcision and to recommend the laymen
the best way to decrease the complication rate of cir-
cumcision.
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MATERIALS AND METHODS

We reviewed the medical records of 52 pa-
tients who were referred to the urological department
in the period between 1998 and 2004 for revision of
circumcision. Indications for revision of circumcision
are shown in Table-1.

The specialty of persons who performed the
primary circumcision of these patients was identified.
In nine cases additional operations were performed
at the time of circumcision revision, including
herniotomy for hydrocele (n = 4), herniotomy for in-
guinal hernia (n = 2) and orchiopexy (n = 3). Other
penile conditions requiring surgical repair were noted
in 17 cases, including urethrocutaneous fistula, pe-
nile sebaceous cyst, preputial-glanular bridges, and
meatal stenosis. In 14 cases, the foreskin was redun-
dant, in seven cases the penis was concealed by a
circumferential scar of primary circumcision as shown
in Figure-1.

Only in 7 cases primary circumcision was
performed by physicians (pediatric surgeons, gyne-
cologists and pediatricians), while the other cases
were performed by laymen (86.5%).

Revision was performed under general anes-
thesia in all patients. All patients remained in the hos-
pital overnight after revision of circumcision. Intra-
venous prophylactic antibiotics for three doses were
administered to all patients; one dose at the time of
induction of anesthesia followed by two doses post-
operatively.

Conventional sleeve technique was the sur-
gical procedure used for circumcision revision in pa-
tients with redundant penile skin or concealed penis,
while penoplasty was performed in patients with com-
plete or partial degloving of the penis, using scrotal
skin flaps. External meatotomy was performed for
patients with external meatal stenosis. Eight patients
with hypospadias were circumcised by laymen. All
these patients had distal type pf hypospadias and were
treated by tubularized incised-plate urethroplasty
(TIP). Patients with urethrocutaneous fistula were
treated by layered repair of the fistula.

RESULTS

From August 1998 to August 2004, 52 chil-
dren ranging in age from 6 months to nine years (mean
32 months) underwent circumcision revision. On the
basis of surgeon evaluation of the postoperative ap-
pearance and the satisfaction of patients’ family, all
patients had good to excellent results.

Table 1 – Causes of circumcision revision.

Cause N patients

Redundant foreskin 14
External meatal stenosis 09
Circumcision for patients with hypospadias 08
Concealed penis 07
Complete or partial degloving of penis 05
Urethra-cutaneous fistula 04
Preputial-glanular bridges 03
Penile sebaceous cyst 01
Buried penis 01
Total 52

Figure 1 – Concealed penis after circumcision.
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Penoplasty for complete or partial penile skin
degloving which was performed in five cases showed
good cosmetic results. All patients with concealed
penis and redundant skin (21 cases) who were treated
by conventional sleeve technique showed excellent
cosmetic results except one patient who developed
superficial wound infection, which was treated by
antibiotics and dressings. External meatotomy was
performed for children with meatal stenosis with good
results.

Unfortunately, the overall complication rate
for circumcision could not be calculated because most
of them were performed by laymen at home. Analyz-
ing the rate and severity of postcircumcision compli-
cations in patients who required revision showed that
complications in the hand of trained physicians were
all less severe as opposed to laymen. Redundant skin
(6 cases), partial degloving of the penis (1 case).

Analyzing the technique used for primary
circumcision, we found that the physicians used con-
ventional sleeve technique, while laymen used elec-
trocautery to cut the prepuce without adequate dis-
section of the prepuce from the glans and without
using sutures to oppose the cut edges of the pre-
puce.

Patients with hypospadias treated by TIP
showed good results except in two patients who de-
veloped urethrocutaneous fistula which were treated
successfully through the layered technique. Layered
repair technique used for urethrocutaneous fistula
following circumcision resulted in complete healing
in three patients, while the fourth patient developed a
pinpoint fistula and meatal stenosis, which were cor-
rected by a second operation.

COMMENTS

Although circumcision is a frequent and
simple operation. It may lead to uncommon compli-
cations due to lack of experience and poor technique.
When circumcisions are performed by physicians an
overall 0.2% of circumcised children have complica-
tions, and a complication can be expected in 1 out of
476 circumcisions performed (5). Other series re-
ported a complication rate of 3.1% (6).

Although neonatal circumcision is common
in Jordan as it is performed for religious reasons, mass
circumcision is not common in our country. Mass cir-
cumcision is more common in Turkey and the Gulf
states. Mass circumcision usually carries significantly
greater risk and should be prevented (7).

Traditional (medically untrained)
circumcisers were responsible for 85% of the com-
plications and almost all the disastrous ones in one
series (7). Cases of complications of the primary cir-
cumcision referred to our department for revision of
circumcision were most commonly performed by lay-
men (persons who are medically untrained) (86.5%).
When laymen perform circumcision they usually do
not inspect the penis carefully prior to circumcision,
and they do not practice careful visualization during
all aspects of the procedure. They also do not post-
pone the circumcision when they notice a penile ab-
normality.

In the literature, only few reported series ad-
dressed circumcision revision (4,8). Similar to previ-
ous reported series, redundant skin was the most com-
mon reason for revision in our series. It was reported
that there is no improvement in the appearance of the
redundant foreskin with age (9). For this reason, we
recommend early revision for redundant foreskin.

Posthitis associated with redundant foreskin
was found in 2 cases (14.3%) in our series. In re-
ported series, the rate of this complication ranged from
zero to 15.2% (4,8). In the face of serious complica-
tions following primary circumcision performed by
laymen, a period of training and direct supervision of
the procedure by physicians should be a mandatory
requirement, and then, when considered competent
by physician supervisor, laymen may perform circum-
cision independently.

Meatal stenosis is an under recognized com-
plication of circumcision (10,11). Post circumcision
meatal stenosis occurs usually as a result of fibrosis
and scaring (11). Van Howe reported that meatal
stenosis may be the most common complication fol-
lowing circumcision. He also reported that the ratio
of circumcised boys to non-circumcised provided 80%
power to demonstrate a 21.4% difference in the inci-
dence of meatal stenosis between circumcised and
non-circumcised Tanner I boys 3 years and older (12).
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In our series, nine patients had external meatal steno-
sis most likely secondary to circumcision.

Seven of our patients had concealed penis.
Circumcision was reported to be an iatrogenic cause
in etiology of a concealed penis (13,14). It usually re-
sults from lack of experience and poor technique (13).

Whilst urinary retention is a well recognized
complication of circumcision, there was one report
of significant obstructive uropathy and renal impair-
ment due to circumcision (15). None of our patients
had an obstructive uropathy. The cause of the obstruc-
tive uropathy is the dressing and the edema of the
glans (15).

Nine of our patients had either buried penis
(n = 1) or hypospadias (n = 8) prior to circumcision.
The buried penis is a rare congenital anomaly in which
a circumcision can result in deformity and functional
disorder of the penis (16). Circumcision should be
avoided in an infant with a definite diagnosis of bur-
ied penis or hypospadias (17,18). Our patients with
these anomalies were circumcised by laymen who lack
the knowledge of complications of circumcision in
these cases.

Urethrocutaneous fistula, ischemic glans pe-
nis and amputation of the glans penis are serious com-
plications of circumcision, which had been reported
before (10,19-21).

Urethrocutaneous fistula is a well-known
complication of circumcision. Considering the high
rate of circumcision, the reported incidence of
urethrocutaneous fistula is relatively low (22). The
cause of fistula following circumcision is either sur-
gical trauma or deeply placed suture at frenulum in
an attempt to control bleeding, which results in a stran-
gulation and necrosis of part of the urethral wall (22).
In our series, four patients had urethra-cutaneous fis-
tula as a complication of circumcision performed by
laymen. All these fistulae appeared in early
postcircumcision. Urethrocutaneous fistula following
circumcision in all patients in this series was distal
similar to reported series (23).

Routine circumcision of infants even those
with congenital hypospadias, still take place in some
parts of the world. Hypospadias repair in such pa-
tients is difficult (24). Therefore, different operative
techniques were reported for treatment of such pa-

tients, such as one-stage transverse penile cutaneous
island flap (24), T flap hypospadias repair (25) and
TIP urethroplasty (26). In this series sufficient out-
comes were obtained in six of the eight (75%) cir-
cumcised patients with hypospadias repaired by TIP
urethroplasty which is similar to reported results (26).

CONCLUSION

Primary circumcision performed by medi-
cally untrained laymen carry a high complication rate
and a serious complication may occur. A period of
training and direct supervision by physicians is re-
quired before allowing laymen to perform circumci-
sion independently. Circumcision revision performed
by urologists ends up in good to excellent results.
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ABSTRACT

Aarskog-Scott syndrome (ASS) is an X-linked disorder characterized by facial, skeletal and genital anomalies, including
penoscrotal transposition in males. We report on a girl from a family with ASS who exhibits a transposition of the clitoris.

Key words: urogenital abnormalities; FGD1 protein, human; X-linked inheritance; Aarskog-Scott syndrome
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INTRODUCTION

Aarskog-Scott syndrome (ASS) is an X-
linked disorder caused by mutations in the FGD1 gene
(Xp11.21) and characterized by facial, skeletal and
genital anomalies (OMIM 305400). The main fea-
tures are short stature, ocular hypertelorism, brachy-
dactyly, and penoscrotal transposition (shawl scro-
tum) in males (1). Female carriers often show some
minor manifestations of the disorder, especially in the
face and hands. Penoscrotal transposition is a rare
abnormality of the external genitalia in which the scro-
tum is malpositioned superior to the penis. As far as
we are concerned, there are no previous reports on a
similar female genital anomaly.

CASE REPORT

The patient, a 5-year-old girl, was evaluated
after the diagnosis of ASS in her 17-day-old brother,

who exhibited micropenis. She was born to an 18-
year-old woman and her 21-year-old unrelated hus-
band, and her mother complaint that the girl had no
clitoris.

She exhibited ocular hypertelorism (Figure-
1), up-slanting palpebral fissures, malar hypoplasia,
anteverted nostrils, slight retrognathia, clinodactyly
of the fifth fingers and joint hyperextensibility. Genital
examination showed labia minora adhesions, and the
clitoris was not located in its normal position, i.e.,
posterior to the anterior labial commissure. Instead,
it emerged about 1 cm below (Figure-2).

Her brother had ocular hypertelorism (Fig-
ure-1), inner epicanthal folds, prominent ears, malar
hypoplasia, small nose, broad nasal bridge,
retrognathia, micropenis, bilaterally descended tes-
tes, hydrocele and partial penoscrotal transposition
(Figure-2), the anus was normally placed.

Physical examination of her mother revealed
ocular hypertelorism (Figure-1), malar hypoplasia,
broad nasal bridge and normal female external geni-
talia.
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COMMENTS

The etiology of penoscrotal transposition re-
mains uncertain (2). Embryological origin of the pe-
nis and scrotum are respectively the genital tubercle
and labioscrotal folds. At the end of the sixth week of

Figure 1 – Faces showing ocular hypertelorism. A) Index case; B) Brother; C) Mother.

development, males and females have indistinguish-
able external genitalia. The penis and scrotum achieve
their usual arrangement when, under the influence of
androgens, the genital tubercle elongates to become
the penis, while migration of labioscrotal folds brings

A

B C

Figure 2 – A) Abnormal location of the genital tubercle of the index case; B) Normal female external genitalia; C) Partial penoscrotal
transposition and micropenis of the patient’s brother.

A B C
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the latter to a caudal and dorsal position to the penis,
where they fuse in the midline (3).

Abnormal location of the genital tubercle or
abnormal migration of labioscrotal folds may be the
origin of penoscrotal transposition, and may also lead
to the abnormal location of the clitoris in the present
case. The absence of similar reported cases may de-
rive from its rarity, or this may be an under diagnosed
feature of ASS. An answer to this question depends
on routine evaluation of the external genitalia of fe-
male carriers.
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ABSTRACT

Objective: Prospective study to objectively evaluate the benefits of pelvic floor strengthening exercises associated to
biofeedback for the treatment of stress urinary incontinence.
Materials and Methods: Fourteen patients diagnosed with stress urinary incontinence (SUI) were selected for this study.
All patients underwent a pelvic floor training associated to biofeedback for 12 consecutive weeks. Urodynamic tests, pad
test and bladder diary were analyzed at the beginning of the study, at the end and after 3 months. The King’s Health
Questionnaire (KHQ) was applied before and after treatment to assess the impact in the quality of life.
Results: There was a significant reduction in the pad weight (from 14.21 g to 1 g), number of urinary leakage episodes
(from 8.14 per day to 2.57 per day) and daytime frequency (from 7.93 per day to 5.85 per day). At urodynamics the authors
observed a significant increase in Valsalva leak-point pressure (from 103.93 cm H

2
O to 139.14 cm H

2
O), cistometric

capacity (from 249.29 mL to 336.43 mL, p = 0.0015) and bladder volume at first desire to void (from 145 mL to 215.71
mL). Those differences were kept during the first 3 months of follow up. The KHQ revealed significant differences except
in the case of “general health perception”, which covers health in general and not exclusively urinary incontinence.
Conclusion: Treatment of SUI with pelvic floor exercises associated to biofeedback caused significant changes in the
parameters analyzed, with maintenance of good results 3 months after treatment.

Key words: urinary incontinence, stress; pelvic floor; biofeedback; physical therapy modalities
Int Braz J Urol.  2006; 32: 462-9

INTRODUCTION

Urinary incontinence is a common clinical
complaint, particularly in post-menopausal women
(1). Stress urinary incontinence (SUI) is the most com-
mon type of urinary incontinence and is defined as
any involuntary leakage of urine related to any ab-
dominal effort such as coughing or sneezing (2). It is
estimated that 49% of the women with symptoms of
incontinence present SUI (3). Increased life expect-
ancy, particularly in women, has led to a higher inci-

dence of urinary incontinence that keeps growing.
Urinary incontinence interferes in social, physical,
psychological and sexual aspects, adversely affect-
ing self-esteem and quality of life.

Conservative treatment based on pelvic floor
muscle exercises to restore the support of the pelvic
organs and the urethral closing mechanism is becom-
ing an important therapeutic option for the treatment
of SUI. An additional resource is the biofeedback,
which utilizes surface electromyography (EMG) for
simultaneous monitoring, helping patients to identify
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the correct muscles for contraction. This method is
able to detect pelvic floor muscle contractions, even
when they are very weak, and simultaneously dem-
onstrates their execution. Moreover, undesired con-
tractions of other synergic muscle groups such as the
glutei, adductors or abdominal muscles are also moni-
tored, allowing isolation and selection of muscles of
the pelvic floor.

The purpose of this study is to evaluate the
effects of the treatment of SUI with pelvic floor
muscle exercises using surface EMG-biofeedback
through bladder diary, pad test, urodynamic studies
and in the domains of the King’s Health Question-
naire (KHQ).

MATERIALS AND METHODS

This was a prospective study conducted from
August 2002 to December 2003. The treatment was
offered to all patients with clinical history of stress
urinary incontinence during medical consultation. The
diagnosis of stress urinary incontinence was based
on clinical history, physical examination, urodynamic
study, bladder diary, pad test with standardized vol-
ume and the King’s Health Questionnaire (KHQ)
(4,5). These measures were repeated at the end of the
treatment and again three months later. The selection
of patients followed the inclusion and exclusion cri-
teria described in Table-1. For a total of 28 patients
that underwent consultation during this period, 16 did
not meet the inclusion criteria and 2 refused the treat-
ment modality due to difficulties to go to the sessions
at the hospital twice weekly. All patients signed a term
of informed consent. No one patient lost the follow-
up.

The average age of the patients was 49.6 years
(range from 34 to 64 years). The majority was white
(85.7%) and 57.1% had completed high school (Table-
2). Daily pads were used by 42.9% of the patients
(mean of 3 pads per day) (Table-3). In 76.9% of the
patients there has been a previous vaginal delivery
and mean parity was 2.15 ± 1.77).

The patients were assisted by a
multidisciplinary team consisting of physicians,
nurses and physiotherapists during the treatment. They

Inclusion Criteria
Women older than 21 years of age
No associated neurological diseases
SUI due to urethral hypermobility (type I and II)

Exclusion Criteria
SUI due to intrinsic sphincteric deficiency (type III)
Detrusor overactivity
Reduced cistometric capacity and/or bladder
    compliance
Patients undergoing other types of treatment for SUI
Cystocele, rectocele uterine prolapse of  degree II
    or higher
Previous surgical treatment for SUI
Current or recurrent vulvovaginitis
Current or recurrent urinary tract infections

SUI: stress urinary incontinence.

Table 1 – Inclusion and exclusion criteria.

Table 3 – Information about pad used.

N %

Pad used
Yes 6 42.86
No 8 57.14

Number of daily pads
2 2 33.33
3 2 33.33
4 2 33.33

Pads type
Thin 3 50
Medium 2 33.33
Large 1 16.67

Education N %

    High school 8 57.14
    College 6 42.86

Race
    White 12 85.71
    Non-white 2 14.28

Table 2 – Demographic data.
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have undertaken 12 weeks of pelvic floor muscles
exercises, monitored with surface EMG biofeedback
using a protocol of standardized exercises with alter-
nating periods of contraction and relaxation. The
equipment used was the Myotrac-3 G  (Thought
Technology Ltd. Montreal, Canada). Adhesive sur-
face electrodes were fixed at the abdomen to detect
undesired contractions of abdominal muscles and an
intravaginal electrode was placed without fixation to
detect contractions of pelvic floor muscles. Sensors
were connected to the abdomen and vagina with the
patient in the lithotomy position. Each patient could
observe the graph of the electrical activity of these
muscles on a computer screen simultaneously with
the exercises.

The treatment was conducted with 2 physio-
therapeutic sessions of 30 to 40 minutes per week.
Each session was performed at lithotomy position and
consisted of 3 series of 10 sustained contractions fol-
lowed by a period of relaxation. The sessions during
the first 4 weeks consisted of 5 seconds of contrac-
tions followed by 10 seconds of relaxation. This se-
ries was followed by another 4 weeks of 10 seconds
contractions and 10 seconds relaxations. Finally, the
sessions included 20 seconds contractions followed
by 20 seconds of relaxation during the last 4 weeks.
The subjective parameter was the KHQ that deals with
aspects of urinary incontinence, quality of life and to
which extent urinary incontinence affects the life of
the patients. Each KHQ domain obtains a score and
therefore there is no general score. The scores range
from 0 to 100 and the higher the score, the poorer the
quality of life.

An increase of up to 2 g in the pad test was
considered normal. Increases of 2 to 10 g were con-
sidered to be mild to moderate, 10 to 50 g severe and
above 50 g very severe (6). The bladder diary included

time of micturition, urinary volume, volume of fluid
intake, changes of clothes, urinary leakage and ac-
tivities that provoked it. The patients filled in this
diary for three consecutive days. The urodynamic
study was conducted according to the International
Continence Society standardization and values of
Valsalva leak point pressure bellow 60 cm H

2
O were

considered as diagnostic for intrinsic sphincteric de-
ficiency.

For statistical evaluation, we utilized the
Friedmann test for objective variables, the Wilconxon
test for descriptive analysis, the Spearman rank cor-
relation to verify an association between 2 variables
and the generalized estimation equations to evaluate
the influence of the objective variables in each KHQ
domain. In all tests, p < 0.005 was considered sig-
nificant.

RESULTS

Urinary leakage at the pad test before treat-
ment was 14.21 g (± 16.4), ranging from 0.5g to 53 g.
After 12 weeks of treatment, the mean urinary leak-
age reduced to 1.86 g (± 4.7) and 1 g (± 5.4) after 3
months. There were no significant differences be-
tween leakage either immediately or 3 months after
treatment (p < 0.0001) (Table-4).

The bladder diary revealed a significant de-
crease in voiding frequency from 7.9 times per day to
5.8 after treatment, remaining unaltered 3 months after
treatment (p = 0.0021). Mean of urinary leakage daily
episodes also decreased from 8.1 to 0.4 post-treat-
ment and 2.6 after 3 months (Table-5). This increase
at 3 months was not significant (p < 0.001).

There was no significant change in daily fluid
intake from pre-treatment (1,780 mL), at the end of

Table 4 – Pad test (g).

N Mean    SD Minimum Median Maximum

Pretreatment 14 14.21 16.38  0.5 9.5 53
Post-treatment 14 1.86 01.97  0.5 1 06.5
3 months 13 1 01.08  0 1 03

p < 0.0001; Friedman´s test; SD = standard deviation.
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treatment (1,776 mL) and at 3 months (1,609 mL) (p
= 0.6122).

Mean Valsalva leak-point pressure (VLPP)
was 103.9 cm H

2
O (± 12.5). After the treatment, the

VLPP evolved to 142.9 cm H
2
O (± 29.2) and to 139.1

cm H
2
O (± 20.7) at 3 months (p < 0.0001) (Table-6).

Cystometric capacity was 249.3 mL (± 81.9)
in the pre-treatment, with a significant increase to
367.9 mL (± 128.9) at the end of treatment and to
336.4 mL (± 63.2) 3 months after treatment (p =
0.0015). Similarly, first desire to void increased from
145 mL (± 52.1) in the pre-treatment to 223.9 mL (±
73.1) and 215.7 mL (± 81.3) respectively after the
treatment and at 3 months (p = 0.0056).

The Spearman linear correlation coefficient
was applied to verify the correlation between objec-
tive variables (VLPP and pad test) at different phases
of the study. Only the immediate post-treatment phase
demonstrated a linear association (r = - 0.06; p =
0.0233), which indicates that these data were inversely
correlated - when the VLPP increased, the leakage
decreased. However, at 3 months, no correlation could
be observed (p = 0.3514).

Analysis of 9 domains in the KHQ was per-
formed using the Wilcoxon’s paired samples test. All
the domains demonstrated significant differences
except for the one related to “General Health Percep-

Table 6  – Valsalva leak-point pressure (cm H
2
O).

N Mean  SD Minimum Median Maximum

Pre-treatment 14 103.9 12.54 90 101.5 135
Post-treatment 14 142.9 29.2 91 145 199
After 3 months 14 139.1 20.74 99 147.5 170

p < 0.0001; Friedman’s Test.

tion”. All the domains presented low average scores
after treatment.

The Generalized Estimation Equations were
used to evaluate the statistic influence of the objec-
tive variables (pad test, VLPP, number of leakage
episodes) on quality of life, in each KHQ domain,
obtained during pre and post-treatment. Significant
influence was observed in the following domains:
physical limitations, personal relationships, emotions,
sleep and moods, and degree of severity. The number
of leakage episodes exclusively influenced all the
domains. Valsalva leak point pressure influenced only
the severity domain (Table-7).

DISCUSSION

Since Kegel attributed that slack pelvic floor
muscles were a relevant factor in urinary incontinence,
numerous studies proposed SUI treatment by
exercises that strengthen pelvic floor muscles (7).
Several studies have proved the effectiveness of
strengthening the pelvic floor muscles and others have
shown that these exercises in association with
biofeedback are safe and effective (8).

The complementary effect of biofeedback on
pelvic floor rehabilitation program is still a

Table 5 – Episodes of urinary leakage.

N Mean    SD Minimum  Median Maximum

Pretreatment 14 8.14 11.90  0 3.5 42
Post-treatment 14 0.43 01.09  0 0 04
After 3 months 14 2.57 06.20  0 0 22

p< 0.0001; Friedman´s test; SD = standard deviation.
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controversial subject. In 1998, Berghmans et al. (9)
reviewed all studies published between 1980 and 1998
that had extensive evidence of the use of biofeedback.
Based on five methodologically adequate studies they
concluded that there was strong evidence that
biofeedback associated with pelvic floor exercises did
not increase the efficacy of the treatment. On the other
hand, the metaanalysis performed by Weatheral (10)
led to the conclusion that biofeedback was an effective
aid in strengthening pelvic floor muscles for it
presented increasing cure rates. Nevertheless, these
studies differ greatly regarding interventions
conducted, research population, assessment measures
and equipment used, making them difficult to be
compared.

In the present study, we analyzed the influence
of pelvic floor exercises and biofeedback on objective
parameters in a prospective design. Although, we
allocated a small group of patients for a non-
randomized observational study with a short follow-
up, the other studies used retrospective analysis or
lacked instruments to evaluate quality of life.

Up to date, the pad test is an important
instrument in clinical assessment, quantifying urinary
leakage despite great variations in behavior,
appearance, poor reproducibility and accuracy, which
makes it hard to compare in different studies (11).
The 20 minutes pad test with a standardized infusion
of 250 mL (6) was chosen to avoid bladder volume
interference in patient’s assessment. When pre and
post-treatment assessments were compared, there was
an improvement of 87.6%. In the three-month
assessment, five patients did not present any leakage
during the pad test and the maximum leakage

observed during this period was 3 grams, which was
considered a minimum leakage related to vaginal
secretion.

In another multicentric prospective study
(12), 109 SUI patients were assessed to analyze the
accuracy of noninvasive parameters on urinary
incontinence. The 24-hour bladder diary and the pad
test proved to be reliable quantification instruments
of urinary leakage and number of incontinence
episodes, respectively. They also concluded that
increasing the tests to 48 and 72 hours increased their
reliability but reduced the number of patients who
were able to complete them.

We observed a reduction on urinary frequency
and the number of leakage episodes in the bladder
diary. Similarly, Pages (8) conducted a randomized
study of 40 women with SUI treated both with and
without biofeedback. A significant improvement was
observed in both groups after three months of
treatment. The biofeedback group demonstrated a
10% reduction in daily urinary frequency and 36% in
the nocturnal frequency after four weeks of treatment.
In this same group, after three months, the reduction
in day and night frequencies was 5% and 66%,
respectively. The subjective assessment in the three-
month follow up showed that 28% of patients in the
incontinent group treated with exercises were cured,
as opposed  to 62% of the biofeedback group.
Similarly, in our study, there was a reduction in both
urinary frequency and the number of leakage episodes
in 12 of the 14 patients who underwent treatment. At
the end of the study, 10 patients had no leakage
episodes, which were also maintained after three
months follow up.

Table 7 – Influence of the objective variables on KHQ domains (p values).

GHP *     LDL       SL       E       SM        I Im *        PL      PR     SM

Pad test 0.551    0.914    0.119    0.343     0.526      0.793      0.694    0.393    0.205
VLPP 0.363    0.063    0.151    0.387     0.011      0.215      0.388    0.173    0.461
Leakage episodes 0.0956 < 0.001 < 0.001 < 0.001     0.002      0.136   < 0.001    0.017 < 0.001

                             KHQ Domains

* No significant differences in these domains. GHP = general health perception; LDL = limitations of daily life; SL = social limitations;
E = emotions; SM =severity measures; I Im = incontinence impact; PL =Physical Limitations; PR = personal relationship; SM =sleep
and mood.
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In a recent study, Bo (13) found a positive
correlation between increase in the maximum force
of the pelvic floor muscles and decrease in the
episodes of SUI. Although in our study there was a
progressive increase in the surface electromyographic
activity (microvolts) representing the intensity of
pelvic floor muscle contraction, the authors decided
not to include this parameter based on the fact that
surface electromyography may suffer interferences
and therefore would not be a reliable quantitative
parameter. Thickness of the subcutaneous tissue,
cutaneous resistance, vaginal impedance and
electrodes position are some variables that undermine
the value of an eventual comparison. It is also known
that vaginal impedance can vary in a woman due to
the menstrual cycle.

In this study, an increase was observed in the
VLPP, maximum cistometric capacity and volume at
first desire to void. Pajoncini et al. studied 166 women
and demonstrated that maximum urethral closure
pressure and VLPP measured different components
of urethral function, low VLPP significantly
correlating to severity of incontinence, prior
urogynecological surgery and reduced urethral
mobility (14). Standardized techniques regarding
thickness of the catheter, bladder volume to check
pressure and coexistence of genital anomalies as well
as other intervenient factors should be observed (15).
All measurements in our study were standardized in
order to reduce variability.

The subjective parameter chosen for analysis
in this study was the KHQ (4). This instrument was
chosen to verify the impact of therapies on quality of
life, which has been increasingly relevant and
common in clinical research. International literature
reveals a consensus regarding the fact that urinary
incontinence can adversely affect quality of life (16)
in many aspects such as psychological, physical,
social, personal and sexual relationship. Robinson et
al. (17) demonstrated that the impact on the quality
of life of patients with complaints of urinary
incontinence could be assessed using a questionnaire.

The use of this questionnaire (KHQ) (4) in
patients with SUI is original, as international literature
has applied this instrument to conservative
management urge-incontinence. The International

Continence Society (ICS) has recommended that an
assessment of quality of life should be included in all
clinical studies as a complement of objective data
(18). This questionnaire was chosen for our study,
particularly because of its extensive approach, easy
comprehension, specificity and applicability. To our
knowledge, this study represents the first application
of KHQ in the assessment of an urinary incontinence
conservative treatment.

In this study, the treatment applied
demonstrated a significant improvement in quality of
life as shown by the reduced scores obtained in eight
out of nine domains in KHQ. Only the “General
Health Perception” domain did not demonstrate a
significant difference. This expected result might
undergo spontaneous changes as general health covers
a wide range of aspects and it is not specifically related
to urinary incontinence.

The number of leakage episodes recorded in
the bladder diary was the only objective variable that
significantly influenced the KHQ domains.
Nevertheless, this variable was removed from the
statistical analysis so that the importance of the rest
of the variables could be verified. Following this trend,
it was found that the VLPP significantly influenced
the domain “Severity”. This domain assesses the
presence and intensity of the various aspects related
to complaints of urinary incontinence, deals with
subjects highly relevant to the incontinent patient such
as daily use of pads, number of changes and the
possibility of a bad smell. Therefore, a high correlation
was observed between the data related to the objective
and subjective variables, indicating that the
assessment instruments were efficient.

In conclusion, pelvic floor exercises
associated with biofeedback applied according to the
described protocol promoted significant changes in
the bladder diary, pad test and urodynamic parameters.
Moreover, it caused significant changes in the quality
of life index assessed by a validated instrument that
was culturally adapted to the patient’s language. The
learning process offered by the biofeedback and
training, followed by the maintenance of the exercises,
even without supervision, may have maintained the
good results observed 3 months after the supervised
program of exercises was interrupted.
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These positive results must be confirmed
throughout further studies randomized, with a larger
number of patients and a longer follow-up.
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EDITORIAL COMMENT

This prospective and observational study was
designed to evaluate the effect of pelvic floor muscle
training with biofeedback on SUI in women. It is not
clear, from the report, if women were submitted to
therapeutic sessions only on the visits to the hospital,
with the multidisciplinary team, or also followed
home exercises, alone. The major contribution of this
article was the description of results on several
outcome measures, including quality of life (King’s
College Health Questionnaire - KHQ). Authors made
considerable effort to analyze patients with a complete
protocol, as suggested by the ICS, and deserve
congratulations. Despite these considerations, clinical
data on this trial add little to our comprehension of
the role of biofeedback and muscle exercises on the
treatment of women with SUI. One important question
- Does biofeedback improve the results of pelvic floor
muscle exercises on SUI? - cannot be clarified because
study was not designed to answer it. They observed
that this conservative treatment affect all outcome
measures analyzed in a very favorable group of 14
women, on immediate and short term follow up. Pad
tests had reduced leaks up to 0.5 g, which is considered
no leak at all. In addition, they observed reduction of
incontinence episodes, as measured by voiding
diaries, which affected most of all KHQ. We could
wonder if this was really devoid to the treatment. We
know the women who leaks little, sometimes go better
even with no treatment after short or medium follow
up. If we observe data on number of pads used, we
see that it did not change much, suggesting that

women of this population were not sure of their
clinical state. Several treatment protocol including
biofeedback alone, pelvic floor muscle training with
or without biofeedback, electrical stimulation,
magnetic stimulation and vaginal cones showed
improvement in different groups of women with stress
incontinence. Unfortunately, results are not consistent
and did not last very long. This is in part devoid to
the lack of standardization of treatment protocols. We
know that pelvic floor muscle exercises, applied with
a strength and intensive protocol, in women with soft
leaks, have good results on the short-term follow up
even without the help of biofeedback resources. We
do not know how the adherence to treatment on the
long term is, if the good results will remain, what is
the ideal schedule for sessions and what are the role
of biofeedback and electrical stimulation on these
sessions and protocols. Finally, we do not know the
results between different groups of women in terms
of degree of severity and hormonal status. What we
need in future trials addressing these questions is
randomized trials, to give power and consistency to
the results; analysis of different treatment protocols,
to find out the ideal schedule for sessions;
stratification of the results by subgroups of patients,
to define people who can benefit of conservative
treatment and long term follow up, to see the
maintenance of the results as to, the adherence of
patients. We hope that authors continue to follow their
patients and augment the group treated since this will
help us to answer some of these questions.

Dr. Carlos Alberto Bezerra
Section of Urology, ABC Medical School

Santo Andre, Sao Paulo, Brazil
E-mail: carlos-a-bezerra@uol.com.br
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Re: Ultrasound Guided Percutaneous Nephrostomy for
Obstructive Uropathy in Benign and Malignant Diseases

G. Sood, A. Sood, A. Jindal , D.K. Verma, D.S. Dhiman

Department of Surgery, Indira Gandhi Medical College Shimla H.P., India.

Int Braz J Urol, 32: 281-6, 2006

To the Editor:

This article raises several concerns in my
view as an urologist. There is no doubt, that ultra-
sound guided percutaneous nephrostomy has an es-
tablished place in the daily clinical practice of our
department. So, why published an article on recent
experiences? Maybe to remind urologists not to ne-
glect this very important field. It has to be noted, that
this paper is present by a group of surgeons and radi-
ologists from India, not by urologists!

As being trained by Ferdinand Eisenberger
and Peter Alken, from Germany, percutaneous
nephrostomy has become a daily routine performed
by ourselves. I was happy to learn the free-hand punc-
ture technique under ultrasonic guidance by Peter
Alken and it is of course the standard in my depart-
ment: Not only for release of obstruction in emer-
gency cases as pointed out by the authors, but also as
the first step during percutaneous nephrolithotomy.

This situation is different from centers in United King-
dom, United States or Austria, where the
interventional radiologist places the nephrostomy
needle. I am convinced, that particularly adequate
training in diagnostic and therapeutic ultrasound
should be of utmost importance for every urologist.
Based on this, the puncture of a dilated collecting
system represents the next logical step.

Of course, the placement of the nephrostomy
has to be performed under fluoroscopic guidance and
again preferably done by the urologist. If the depart-
ment does not have an own X-ray unit (i.e. Siemens
Access), new multifunctional lithotripters are ideal
to be used for these procedures like for placement of
ureteral stents.

In conclusion, this article should awake us in
trying to do our best in training of the diagnostic and
therapeutic use of renal ultrasound.

Respectfully,

Dr. Jens Rassweiler
Chair of Urology, SLK Kliniken Heilbronn

University of Heidelberg
Heilbronn, Germany

E-mail: jens.rassweiler@klinikum-heilbronn.de
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STONE DISEASE________________________________________________________________

Frequency of Ureteroscope Damage Seen at a Tertiary Care Center
Carey RI, Gomez CS, Maurici G, Lynne CM, Leveillee RJ, Bird VG
Department of Urology, University of Miami and Jackson Memorial Hospital, Florida 33101, USA
J Urol. 2006; 176: 607-10

Purpose: There is controversy regarding ureteroscope durability. Little is known regarding the subsequent
durability of a flexible ureteroscope after major damage has been incurred and the ureteroscope has been
repaired. Maintenance and repair are associated with significant cost. We reviewed and assessed the frequency
and cause of ureteroscope damage at our medical center.
Materials and Methods: From December 2001 we prospectively recorded the specific use of all ureteroscopes
and any resultant damage at a single tertiary care institution. We then reviewed a total of 601 ureteroscopic
cases involving 654 semirigid and flexible ureteroscope uses from December 2001 to November 2004. Cases
were performed by multiple residents and fellows under the supervision of 3 attending urologists (CML, RJL
and VGB). Retrograde and antegrade cases involving stones, urothelial carcinoma, strictures and diagnostic
evaluations were included. Repairs for the respective ureteroscopes were performed by the original manufac-
turer.
Results: A total of 53 reports of damage (8.1% of total uses) were recorded. Major damage when the scope was
deemed unusable and required repair was seen in 39 cases (6.0%). Four newly purchased flexible ureteroscopes
were entered into the study and they provided 40 to 48 uses before the initial repair was needed. After these new
ureteroscopes underwent comprehensive repair for major damage they averaged only 11.1 uses (median 8)
before needing repair again. Older model ureteroscopes that underwent repair before being entered into our
study averaged between 4.75 and 7.7 uses before being sent for subsequent repair. Of the total of 39 breakages
39 for which ureteroscopes were sent for repair 14 (35.9%) were the result of errant laser firing, 11 (28.2%)
were the result of excessive torque, 8 (20.5% 8) were the result of decreased flexion in the distal tip or another
loss of function without obvious iatrogenic cause, 3 (7.7%) were the result of multifocal catastrophic damage
involving laser firing and excessive torque, and 3 (7.7%) were the result of cleaning and processing outside of
the ureteroscopy suite.
Conclusions: The most important risk factors for predicting the number of uses expected from a ureteroscope at
our institution is ureteroscope age and whether the ureteroscope has undergone comprehensive repair as the
result of prior damage. Our analysis suggests that after damage occurs to a ureteroscope more damage occurs
with greater frequency. The cost of maintaining previously used ureteroscopes should be carefully considered
in comparison to the cost of purchasing a new ureteroscope.

Editorial Comment
This study supports the fragility of flexible ureteroscopes, though it suggests that newer generation endoscopes
may be utilized for up to 48 procedures before requiring a major repair. The complexity of the case, need for
treatment of the lower pole, use of holmium laser lithotripsy and patient anatomy are all important variables
that determine the amount of stress placed on the ureteroscope during a procedure, therefore it is difficult to say
whether 50 cases should be expected with a new ureteroscope. However, the most important observation from
this study is that once a ureteroscope returns from a major repair, this refurbished endoscope is prone to breakage
a second time, at a much more rapid rate – such that less than 10 cases can be expected. Evaluating the cost of
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repair vs. purchase of a new scope it appears that the cost per case (US$300 for a new scope, US$536 for a
refurbished scope) favors discarding the broken scope and starting afresh.

Dr. Manoj Monga
Professor, Department of Urology

University of Minnesota
Edina, Minnesota, USA

Endoscopically Guided Percutaneous Renal Access: “Seeing is Believing”
Khan F, Borin JF, Pearle MS, McDougall EM, Clayman RV
Department of Urology, University of California, Irvine, Orange, California 92868, USA
J Endourol. 2006; 20: 451-5

Image-guided percutaneous nephrostomy tube placement can be a challenging procedure, particularly in a
nondilated system or in the morbidly obese patient. Herein, we report the routine use of ureteroscopy-guided
percutaneous renal access. With this method, rapid, accurate creation and dilation of the nephrostomy tract is
assured in all patients regardless of body habitus or stone burden.

Editorial Comment
Access is everything when it comes to percutaneous nephrolithotomy. Selecting the appropriate calyx, entering
on the papillae, avoiding the infundibulum, gaining guidewire access down to the bladder, or better yet through-
and-through from flank to urethral meatus are key steps that make or break the procedure.  Traditionally we
have relied on ultrasound or biplanar fluoroscopy to help guide renal access, and then experience, manipulation,
torque catheters and a pinch of luck to get the guidewire down to the bladder.

The technique described in this study emphasizes the endoscopic skills inherent to urologists rather
than the imaging skills more commonly found with radiologists.  By observing the angle of entry of the access
needle and advancement of the guidewire into the collecting system one can limit the opportunity for inaccurate
or unsuccessful renal access. When we have utilized this technique, we grasp the guidewire with a 3-prong
Triceps grasper (Boston Scientific) and pull it through the ureteral access sheath to gain through-and-through
access.

When weighing the advantage of this technique against the added cost of flexible ureteroscopy with a
ureteral access sheath, it is clear that this may not be needed for all cases; rather it may play a more important
role in complex cases where ureteroscopic management or displacement of some of the stones may be needed.
It may also be of particular important for a novice on the learning curve of gaining renal access. Also important
to note is that it requires two experienced endoscopists – one at each end of the patient, therefore it may be a
technique more suited for teaching environments.

Dr. Manoj Monga
Professor, Department of Urology

University of Minnesota
Edina, Minnesota, USA
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ENDOUROLOGY & LAPAROSCOPY _______________________________________________

Laparoscopy for Renal Cell Carcinoma: Diffusion Versus Regionalization?
Miller DC, Taub DA, Dunn RL, Wei JT, Hollenbeck BK
Michigan Urology Center, University of Michigan Health System,  Ann Arbor, MI, USA
J Urol. 2006;176:1102-6

Purpose: Recognizing the emergence of laparoscopy as a standard of care for surgical treatment in many
patients with organ confined renal cell carcinoma, we explored the diffusion of this technology by examining
temporal trends in the nationwide use of laparoscopic total and partial nephrectomy in patients with renal
cell carcinoma.
Materials and Methods: Data from the Healthcare Cost and Utilization Project Nationwide Inpatient Sample
were abstracted for 1991 through 2003. International Classification of Diseases-Ninth Revision, Clinical
Modification 9 codes were used to identify patients undergoing open and laparoscopic total and partial
nephrectomy for renal cell carcinoma. Using hospital sampling weights we calculated annual incidence rates
for open and laparoscopic nephrectomy, thereby estimating the diffusion of laparoscopy. Bivariate and
multivariate analyses were used to identify patient and hospital characteristics associated with the more frequent
use of laparoscopic techniques.
Results: Data on 63,812 patients were abstracted from the Nationwide Inpatient Sample, yielding a weighted
national estimate of 323,979 who underwent laparoscopic (4.9%) or open (95.1%) nephrectomy (total or partial)
for renal cell carcinoma between 1991 and 2003. Although it is still infrequent, the use of laparoscopy has
increased steadily since 1998 with a utilization peak in 2003 of 1.7 laparoscopic nephrectomies per 100,000
American population, representing 16% of all total and partial nephrectomies for renal cell carcinoma in 2003.
Treatment year, overall hospital nephrectomy volume and teaching hospital status were the most robust
determinants of increased laparoscopic use (each p <0.001).
Conclusions: Although its use has increased progressively in the last decade, the dissemination of laparoscopy
for renal cell carcinoma has been generally slow and limited in scope. The next step in this body of work is to
identify specific technical, educational and policy interventions that will influence the diffusion of this alternative
standard of care.

Editorial Comment
The surgical approach for the treatment of renal cell carcinoma has evolved since Clayman and colleagues
performed the first Laparoscopic Radical Nephrectomy in 1990. Moreover, the innovative and scientific nephron-
sparing concept pioneered and popularized by Novick culminated with the development of the minimally invasive
laparoscopic partial nephrectomy first performed by Winfield et al. This manuscript reveals a surprising reality
of our practice trends in the USA, when surgical management is the option. Although the laparoscopic approach
maybe considered the gold standard for the surgical treatment of Renal cell carcinoma, majority of cases are
performed using the open technique. Finally, the authors concluded that the current trend is a progressive
increase in the dissemination of the laparoscopic technique but it has been slow and limited in scope and studies
are necessary to optimally identify the limiting factors and better propagate this surgical technique.

Dr. Fernando J. Kim
Chief of Urology, Denver Health Med Ctr

Assistant Professor, Univ Colorado Health Sci Ctr
Denver, Colorado, USA
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Long-term Durability of Laparoscopic Decortication of Symptomatic Renal Cysts
Atug F, Burgess SV, Ruiz-Deya G, Mendes-Torres F, Castle EP, Thomas R
Department of Urology, Center for Minimally Invasive Urologic Surgery, Tulane University Health Sciences
Center, New Orleans, Louisiana 70112, USA
Urology. 2006; 68: 272-5

Objectives: To assess the long-term results of patient symptoms and radiologic outcomes of laparoscopic renal
cyst decortication in the treatment of symptomatic simple renal cysts. Renal cysts are common in the adult
population. Symptomatic renal cysts have traditionally been treated by percutaneous aspiration with or without
injection of sclerosant agents; however, this has a high rate of recurrence.
Methods: From April 1994 through July 2005, 45 patients underwent laparoscopic decortication of symptom-
atic simple renal cysts with renal cyst wall excision and fulguration of the epithelial lining. Complex renal cysts
were excluded. Of the 45 patients, 24 (53.3%) had undergone previous cyst aspiration with injection of sclerosant
material for intended ablation. The Wong-Baker pain scale was used to assess the preoperative and postopera-
tive pain scores. Radiologic success was indicated as no recurrence on the most recent computed tomography
scan.
Results: Of the 45 procedures, 44 were completed laparoscopically. One patient (1.8%) underwent open
conversion because of excessive bleeding. The mean operative time was 89 minutes (range 48 to 170).
Symptomatic success was achieved in 91.1% of patients, with a median follow-up of 52 months (range 3 to
132), and radiographic success was achieved in 95.5% of patients, with a median follow-up of 39 months
(range 3 to 96).
Conclusions: Long-term follow-up has confirmed that laparoscopic cyst decortication is an effective and du-
rable treatment option for symptomatic simple renal cysts during long-term follow-up. The greater and durable
success rates of this minimally invasive technique may favor this treatment option over other treatment modali-
ties.

Editorial Comment
The treatment of symptomatic renal cysts has evolved with the advent of laparoscopic surgery. The authors
demonstrated that the minimally invasive surgical technique may offer a durable success rates with minimal
morbidity. Although the Percutaneous approach of cyst aspiration may offer a different less invasive alternative,
it is well known that the recurrence rates are higher, independent of the use of sclerosing agents or not. The
Laparoscopic surgery combines the advantages of a minimally invasive procedure with the effectiveness of
cyst marsupialization achieved by open surgery, as well as, the capability of ablating the epithelial surface of
the cyst with argon beam coagulators or even with monopolar cautery due to the better visualization secondary
to the magnification achieved by the laparoscope.

Dr. Fernando J. Kim
Chief of Urology, Denver Health Med Ctr

Assistant Professor, Univ Colorado Health Sci Ctr
Denver, Colorado, USA
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IMAGING _______________________________________________________________________

Evaluation of Living Renal Donors: Accuracy of Three-dimensional 16-section CT
Rastogi N, Sahani DV, Blake MA, Ko DC, Mueller PR
Department of Radiology, Massachusetts General Hospital, Boston, MA, USA
Radiology 2006; 240: 136-44

Purpose: To retrospectively assess the sensitivity and specificity of three-dimensional (3D) 16-section computed
tomography (CT) in the evaluation of vessels, pelvicalyceal system, and ureters in living renal donors, with
surgical findings as the reference standard.
Materials and methods: This was a HIPAA-compliant study. Institutional review board approval was obtained
for the review of subjects’ medical records and data analysis, with waiver of informed consent. Forty-six renal
donors (18 men, 28 women; mean age, 42 years) were examined with 16-section CT. Two blinded reviewers
independently studied renal vascular and urographic anatomy of each donor CT scans by fist using 3D images
alone, then transverse images alone, and finally transverse and 3D data set. Image quality, degree of diagnostic
confidence, and time used for review were recorded. Sensitivity and specificity were calculated.
Results: For 3D images, transverse images, and transverse in conjunction with 3D data sets, the respective
sensitivity and specificity of CT in evaluation of accessory arteries by reviewer 1 were 100% and 100%, 89%
and 100%, and 100% and 100%, and those by reviewer 2 were 89% and 97%, 89% and 100%, and 89% and
100%; the respective sensitivity and specificity in evaluation of venous anomalies by reviewer 1 were 100%
and 98%, 100% and 98%, and 100% and 98%, and those by reviewer 2 were 100% and 98%, 100% and 95%,
and 100% and 98%. For focused comprehensive assessment of renal donors with 3D scans alone, a reviewer on
average (average of reviewers 1 and 2) used 2.4 minutes per scan, demonstrated full confidence in 93%, and
rated the quality as excellent in 76%.
Conclusion: For focused assessment of renal vascular and urographic anatomy, review of 3D data set alone
provides high sensitivity and specificity with regard to findings seen at surgery.

Editorial Comment
Recently, several studies have been shown that CT angiography (CTA) with multi-detector row technology (16-
channel) has superior accuracy than conventional angiography and non-selective digital subtraction angiography
for the evaluation of living renal donors. To obtain such high accuracy, the images must be obtained with 1 mm
slice thickness reconstruction interval during arterial and venous phases. Using this protocol CTA will demonstrate
with clarity almost all supernumerary renal arteries and veins, early branching of vessels and abnormalities of
pelvicaliceal system and ureter. Thus, the overall accuracy of 16-channel- CTA for detection and classification
of surgically relevant arterial and venous variants may reach 100%. However this protocol of investigation has
important drawback since offers a huge number of axial images making their interpretation by the radiologist ,
a meticulous and time consuming process .The authors shows that in a series of 46 consecutive renal donors,
who had surgical findings for comparison, review of 3D images alone obtained with 16-section CT was faster
and adequate .The respective mean accuracy for evaluation of renal arterial, venous and urogram findings was
98%, 98% and 100% for 3D images alone. Three-dimensional images may also help the surgeons by offering
them fewer and relevant images of donor anatomy, which can be displayed in the operating room during surgical
procedure. As pointed out by the authors more studies will need to be performed to validate these results.

Dr. Adilson Prando
Chief, Department of Radiology

Vera Cruz Hospital
Campinas, São Paulo, Brazil
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Transition Zone Prostate Cancers: Features, Detection, Localization, and Staging at Endorectal
MR Imaging
Akin O, Sala E, Moskowitz CS, Kuroiwa K, Ishill NM, Pucar D, Scardino PT, Hricak H
Department of Radiology, Memorial Sloan-Kettering Cancer Center, New York, NY 10021, USA
Radiology. 2006; 239: 784-92

Purpose: To retrospectively evaluate the accuracy of endorectal magnetic resonance (MR) imaging in the detection
and local staging of transition zone prostate cancers, with pathologic analysis serving as the reference standard,
and to assess MR imaging features of these cancers.
Materials and Methods: The institutional review board approved this HIPAA-compliant retrospective study
and waived the informed consent requirement. An institutional database of 986 patients who underwent MR
imaging before radical prostatectomy yielded 148 consecutive patients with at least one transition zone cancer
at step-section pathologic analysis. An additional 46 patients without transition zone cancer were randomly
selected as a control group. Two readers independently reviewed MR studies to identify patients with transition
zone cancers and determine the location and local extent of these cancers. Imaging features that helped in the
identification of transition zone cancers were recorded. Descriptive and kappa statistics, as well as receiver
operating characteristic and multivariate logistic regression analyses, were used.
Results: For identification of patients with transition zone cancers, sensitivity and specificity were 75% and
87%, respectively, for reader 1 and 80% and 78%, respectively, for reader 2. Interreader agreement was fair.
For detection of the location of transition zone cancer, the area under the receiver operating characteristic curve
was 0.75 for reader 1 and 0.73 for reader 2. Interreader agreement was fair. The readers’ accuracy in detecting
transition zone cancer foci increased significantly (P=.001) as tumor volume increased. In the detection of
extraprostatic extension of transition zone cancers, sensitivity and specificity were 56% and 94%, respectively,
for reader 1 and 28% and 93%, respectively, for reader 2. Homogeneous low T2 signal intensity (P=.001 for
reader 1, P<.001 for reader 2) and lenticular shape (P=.017 for reader 1) were significantly associated with the
presence of transition zone cancer.
Conclusion: MR imaging can be used to detect, localize, and stage transition zone prostate cancers.

Editorial Comment
Recently some reports have been shown the role of MR imaging in the assessment of transition zone (TZ)
cancers. MR features observed in transition zone cancer are presence of nodule with ill-defined margins
(lack of capsule) showing homogeneous hypo intensity on T2 weighted images. In this retrospective study,
the authors added two other important features that helped in the identification of TZ cancers: lenticular
shape of the lesion and invasion of the anterior fibromuscular stroma. Although none of these findings is
pathognomonic for transition zone cancer the authors found that the combination of these features allows the
identification of these cancers with specificity ranging from 78 to 87%. The authors observed that, tumor
volume was an important factor in the detection of TZ cancers. The accuracy of TZ cancer detection at MR
imaging was related to the transition zone cancer volume, with higher accuracy for cancers with larger
volumes. The accuracy was significantly higher for tumor volume greater than or equal 0.77 mL. This may
not be relevant if we consider that patients with TZ cancers have higher tumor volumes than patients with
peripheral zone cancers. Although based on small series, another important and original observation of the
current study is that local staging of transition zone cancers is possible with MR imaging and that extraprostatic
extension occurs at a larger mean tumor volume in TZ cancers than in peripheral zone cancers. As we have
mentioned in the March – April 2006 issue of this journal, other MR imaging techniques such as diffusion-
weighted images, contrast material–enhanced MR imaging and MR spectroscopic imaging can also be used
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for evaluation of TZ cancers. In our experience, the findings on conventional MR imaging should be associated
with these other imaging techniques.

Dr. Adilson Prando
Chief, Department of Radiology

Vera Cruz Hospital
Campinas, São Paulo, Brazil

UROGENITAL TRAUMA _________________________________________________________

American Association for the Surgery of Trauma Organ Injury Scale for kidney Injuries Predicts
Nephrectomy, Dialysis, and Death in Patients with Blunt Injury and Nephrectomy for Penetrating
Injuries
Kuan JK, Wright JL, Nathens AB, Rivara FP, Wessells H
Department of Urology, University of Washington Medical Center, Seattle, Washington, USA
J Trauma. 2006; 60, 351-5

Background: Despite broad clinical use of the American Association of the Surgery of Trauma (AAST) injury
scale for kidney, it has only been found to predict the need for renal surgery in single institution series. We
sought to validate this scheme for morbidity and mortality in a national cohort of patients with renal injury.
Methods: A retrospective cohort design was used to determine the association between increasing AAST scores
and nephrectomy, dialysis, and mortality. The cohort included all patients with a renal injury in the National
Trauma Data Bank (NTDB) from 1994 and 2003. Univariate and multivariate prediction models were used for
analysis of data.
Results: At the time of review, a total of 742,774 patient records were registered in the NTDB. Renal injury
occurred in 8465 patients (1.2%). Increasing injury grade was associated with a greater nephrectomy (RR 12-
127), dialysis (RR 1.3-4.7), and mortality (RR 1.3-1.9) rate for blunt kidney injury. For penetrating injury,
nephrectomy was the only outcome that was associated with higher grades of renal injury with a RR of 7.7 to 31
for grades III to V injuries.
Conclusion: The AAST injury scale for kidney predicts for morbidity in blunt and penetrating renal injury and
for mortality in blunt injury. Thus, we continue to support its use as a clinical and research tool.

Editorial Comment
Thee injury scales developed for kidney trauma were primarily based on the consensus of experts in urologic
trauma, and not by evidence based medicine. First reported back in 1989, the AAST injury scales provide a
valuable tool to classify injuries, in order to perform clinical research, and to decide on management. (1) The
above retrospective review is another in a long line of papers seeking to validate that the AAST scale of degree
of kidney injury is an accurate predictor of morbidity and mortality from blunt renal trauma. Since the more
severe the mechanism of injury, the higher the likelihood for increased AAST renal injury grade, it is intuitive
that the kidney and associated injuries result in higher rates of nephrectomy and mortality.

The National Trauma Data Bank - NTDB - www.facs.org/trauma/ntdb.html - the largest aggregation of
trauma registry data ever assembled., managed by the American College of Surgeons, is a national data base of



479

Urological Survey

trauma patients admitted to the hospital from over 405 trauma centers, and contains over 1.5 million records
from trauma centers in the U.S. and Puerto Rico. The goal of the NTDB is to inform the medical community,
the public, and decision makers about a wide variety of issues that characterize the current state of care for
injured persons. The NTDB also proves a unique and powerful tool to study national trauma trends as to
urologic and general trauma.

Dr. Steven B. Brandes
Associate Professor, Division of Urologic Surgery

Washington University in St. Louis
St. Louis, Missouri, USA

Organ Injury Scaling: Spleen, Liver, and Kidney
Moore EE, Shackford SR, Pachter HL, McAninch JW, Browner BD, Champion HR, Flint LM, Gennarelli TA,
Malangoni MA, Ramenofsky ML, et al.
Department of Surgery, Denver General Hospital, CO, USA
J Trauma. 1989; 29:1664-6

The Organ Injury Scaling (O.I.S.) Committee of the American Association for the Surgery of Trauma (A.A.S.T.)
was appointed by President Trunkey at the 1987 Annual Meeting. The principal charge was to devise injury
severity scores for individual organs to facilitate clinical research. The resultant classification scheme is
fundamentally an anatomic description, scaled from 1 to 5, representing the least to the most severe injury. A
number of similar scales have been developed in the past, but none has been uniformly adopted. In fact, this
concept was introduced at the A.A.S.T. in 1979 as the Abdominal Trauma Index (A.T.I.) and has proved useful
in several areas of clinical research. The enclosed O.I.S.’s for spleen, liver, and kidney represent an amalgamation
of previous scales applied for these organs, and a consensus of the O.I.S. Committee as well as the A.A.S.T.
Board of Managers. The O.I.S. differs from the Abbreviated Injury Score (A.I.S.), which is also based on an
anatomic scale but designed to reflect the impact of a specific organ injury on ultimate patient outcome. The
individual A.I.S.’s are, of course, the basic elements used to calculate the Injury Severity Score (I.S.S.) as well
as T.R.I.S.S. methodology. To ensure that the O.I.S. interdiffuses with the A.I.S. and I.C.D.-9 codes, these are
listed alongside the respective O.I.S. Both the currently used A.I.S. 85 and proposed A.I.S. 90 are provided
because of the obligatory transition period. Indeed, A.I.S. 90 contains the identical descriptive text as the
current O.I.S.’s. The Abdominal Trauma Index and other similar indices using organ injury scoring can be
easily modified by replacing older scores with the O.I.S.’s.

Urgent Superselective Segmental Renal Artery Embolization in the Treatment of Life-threatening
Renal Hemorrhage
Pappas P, Leonardou P, Papadoukakis S, Zavos G, Michail S, Boletis J, Tzortzis G
Department of Radiology, Laiko General Hospital, Athens, Greece
Urol Int. 2006; 77: 34-41

Introduction: Renal hemorrhage is a major life-threatening condition that can be caused by trauma, operation,
biopsy, as well as sudden spontaneous rupture of renal tumors or aneurysms. We report our experience with
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superselective segmental renal artery catheterization and embolization as therapeutic options for such cases.
Patients and Methods: Over the last 8 years, 28 patients with severe renal hemorrhage were admitted for evaluation
and possible further treatment. Twenty of them had a history of previous biopsy (6 of them one of a transplanted
kidney), 1 patient had a recent percutaneous nephrostomy, 4 patients presented with renal mass ruptures (2
patients renal cell carcinoma, 1 patient angiomyolipoma, 1 patient hemorrhagic cysts), 1 patient had rupture of
a renal aneurysm during delivery, 1 patient suffered bleeding after partial nephrectomy, and 1 patient was
hospitalized after a car accident. They all presented with clinical signs of hemodynamic instability. Angiographic
investigation of the kidneys preceded further intervention in all cases. 26 out of the 28 patients underwent
superselective embolization of the specific bleeding vessel with the use of microcoils and/or Gelfoam particles.
Results: All patients treated by superselective segmental renal artery embolization had a successful outcome,
including a steady renal function and a stable clinical course. No complications occurred.
Conclusion: Superselective segmental renal artery catheterization and embolization is a safe and efficient method
for the treatment of patients with severe renal hemorrhage, preserving healthy renal parenchyma and renal
function.

Editorial Comment
Increasingly, there is wide acceptance and support in the literature for the nonoperative management of nearly
all blunt renal trauma, except for the potentially life-threatening injuries that are AAST Grade V. An aggressive
approach at nonoperative management, inherently accepts an increased complication rate of delayed bleed or
urinary leak. However, such complications can be effectively managed endoscopically or endo-vascularly.
Delayed renal bleeding can occur up to several weeks after initial injury, although the period of greatest risk is
within the first two to three weeks after injury. Clot lysis and hematoma liquefaction begins around day 5 to7
and continues for another 2 weeks or so. It is during this time that renal bleeding is most likely. The kidney can
bleed either into the collecting system, into the perirenal space, or as an arteriovenous fistula. Overall, delayed
bleeding after trauma is rare, effecting less then one percent of all renal injuries. Penetrating injuries managed
conservatively, in particular stab wounds, are especially prone to delayed bleeding, occurring in up to 18% of
cases. Conservatively managed large devascularized renal segments with an associated bowel injury are also
prone to delayed hemorrhage.

Dr. Steven B. Brandes
Associate Professor, Division of Urologic Surgery

Washington University in St. Louis
St. Louis, Missouri, USA

PATHOLOGY ___________________________________________________________________

What’s New in Prostate Cancer Disease Assessment in 2006?
Epstein JI
Departments of Disease, Urology, and Oncology, The Johns Hopkins Hospital, Baltimore, Maryland, USA
Curr Opin Urol. 2006; 16: 146-51

Purpose of Review: Issues relating to the disease are critical in the diagnosis, management, and prognostication
of prostate cancer.
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Recent Findings: New data have emerged regarding the disease of prostate cancer and its precursors. The
diagnosis of prostate cancer on needle biopsy has been refined because of the recent discovery of alpha-
methylacyl-CoA racemase, which preferentially labels adenocarcinoma of the prostate. Modifications and
additions to the Gleason grading system were published based on a consensus conference of urological
pathologists. Various models have been proposed using Gleason score, clinical findings, as well as measurements
of tumor volume on needle biopsy to enhance the prediction in men undergoing radical prostatectomy and to
predict “insignificance”. Several studies have confirmed that certain findings in radical prostatectomy are adverse,
yet conflicting studies were published as to the independent prognosis of tumor volume. The risk of cancer
following a diagnosis of high-grade prostatic intraepithelial neoplasia on needle biopsy has decreased to the
point at which this author does not recommend a routine repeat needle biopsy within the first year following the
diagnosis of high-grade prostatic intraepithelial neoplasia.
Summary: This review summarizes developments over the last year in the disease of prostate cancer and its
precursors.

Editorial Comment
Alpha-methylacyl coenzyme A racemase (AMACR) is an enzyme first purified and characterized by inves-
tigators studying lipid metabolism. Although the role of this enzyme is still unknown, the application of
AMACR immunohistochemistry in prostate pathology has been increased sharply in the last few years.
AMACR preferentially labels adenocarcinoma of the prostate. In cases that the basal cells are patchy or
discontinuous this labeling may be very useful for the differential diagnosis. Unfortunately, AMACR does
not stain exclusively neoplastic acini. Benign acini may also show positivity, therefore, this stain should be
used with caution (1).

Due to the widespread use of extended needle prostatic biopsies, Epstein does not recommend a routine
repeat needle biopsy within the first year following the diagnosis of high-grade prostatic intraepithelial neopla-
sia. This recommendation is based on studies showing a substantially decreasing in subsequent cancer detec-
tion if high-grade prostatic intraepithelial neoplasia is seen in extended biopsies (2).

An important contribution for the improvement of the Gleason grading system was given by a Consen-
sus Conference sponsored by the International Society of Urological Pathology (ISUP) during the USCAP
(United States and Canadian Academy of Pathology) meeting in San Antonio, Texas, in 2005 (3).

There are several arguments favoring a need for a consensus on Gleason grading: 1)- In the 1960s, there
was no screening for prostate cancer other than by digital rectal examination, 2)- The use of 18-gauge thin
biopsy needles and the concept of sextant needle biopsies to more extensively sample the prostate were not
developed until the 1980s, 3)- Tertiary patterns were not addressed within the original Gleason system, 4)- The
Gleason system predated the use of immunohistochemistry (it is likely that many of Gleason’s original 1 + 1 =
2 adenocarcinomas would today be regarded as adenosis, 5)- The original Gleason grading system was not
applied to newly described variants of adenocarcinoma of the prostate; and, 6)- The Gleason system varies
considerably in contemporary surgical pathology practice and has led to several recent attempts to achieve
consensus on Gleason grading.

A recent study in our Institution (4) showed that the highest impact of the consensus recommendations
on a series of cases graded according to the standard Gleason system was seen on the secondary pattern, which
had the lowest percentage of concordance. It reflected in a change toward a higher Gleason grading group in 46/
172 (26.74%) of the cases. A further study showed that these 46 patients had significantly a higher preoperative
PSA, had more extensive tumors in the surgical specimen, had higher frequency of positive surgical margins
and pathologic stage, and a strong tendency for shorter time to biochemical (PSA) progression-free survival
following radical prostatectomy. The recommendations of the ISUP are a valuable refinement for the standard
Gleason grading system and should be used by pathologists in their routine practice.
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Dr. Athanase Billis
Full-Professor of Pathology

State University of Campinas, Unicamp
Campinas, Sao Paulo, Brazil

Prostate Basal Cell Lesions Can Be Negative for Basal Cell Keratins: A Diagnostic Pitfall
Zhou M, Magi-Galluzzi C, Epstein JI
Department of Anatomic Pathology, The Cleveland Clinic Foundation, Cleveland, Ohio, USA
Anal Quant Cytol Histol. 2006; 28: 125-9

Background: Prostate basal cell lesions can have architectural and cytologic atypia that mimic prostate
adenocarcinoma. Immunohistochemical stains for basal cell markers are most helpful in the differential diagnosis.
All of the published studies show basal cell lesions are positive for basal cell keratins, whereas adenocarcinoma
is negative for both. We reported two cases of prostate basal cell lesions with negative basal cell keratin expression
by immunohistochemistry.
Study Design: We reported the histologic and immunohistochemical profiles of two cases of basal cell lesions
of the prostate.
Results: Histologically, both cases were highly suspicious for prostate adenocarcinoma with infiltrative growth
pattern and significant nuclear atypia. The atypical glands in both cases were negative for basal cell keratins.
However, both lesions were positive for another basal cell marker, p63, confirming that they were basal cells in
origin, rather than prostate adenocarcinoma.
Conclusion: Prostate basal cell lesions can occasionally be negative for basal cell keratins by
immunohistochemistry and therefore may be misdiagnosed as prostate adenocarcinoma. We recommend using
both p63 and basal cell keratins simultaneously in the workup of atypical prostate lesions to avoid such a
misdiagnosis.

Editorial Comment
Absence of basal cells is a hallmark for the diagnosis of prostatic adenocarcinoma. Basal cells in the prostate do
not have phenotype of myoepithelial cells and this is opposite to what happens in the mammary gland. In the
latter, the myoepithelial cells have function of contraction that does not happen in the prostate. The basal cells
in the prostatic gland can be recognized on hematoxylin and eosin stain. They are located next to the basement
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membrane, the nuclei may be round, oval or pyramidal, darker than the apical cells and sometimes show a clear
halo. They stain in immunohistochemistry by high-weight cytokeratins (34βE12) and p63. The first stains the
cytoplasm and the latter the nuclei.

Presence of basal cells in prostatic acini excludes adenocarcinoma but not their absence. Why does it
happen? One of the reasons is disclosed by the paper of this survey. Very rarely basal cells may not stain by
immunohistochemistry. Most frequently, absence of basal cells is due to the anatomical distribution in the
acini. Basal cells may be continuously distributed along the acini or may be patchy or discontinuously distrib-
uted. The latter distribution frequently happens in smaller branches of the acini, which may also not show basal
cells at all.

This peculiar distribution of basal cells is of utmost importance for the proper interpretation of small
foci “suspicious but not diagnostic for adenocarcinoma” (improperly called ASAP). In such small foci, basal
cells may be absent due to anatomical spacing and not due to absence of true neoplastic acini.

Dr. Athanase Billis
Full-Professor of Pathology

State University of Campinas, Unicamp
Campinas, Sao Paulo, Brazil

INVESTIGATIVE UROLOGY _____________________________________________________

Expression of cAMP and cGMP-Phosphodiesterase Isoenzymes 3, 4, and 5 in the Human Clitoris:
Immunohistochemical and Molecular Biology Study
Oelke M, Hedlund P, Albrecht K, Ellinghaus P, Stief CG, Jonas U, Andersson KE, Uckert S
Department of Urology, University of Amsterdam, Academic Medical Center, Amsterdam, The Netherlands
Urology. 2006; 67: 1111-6

Objectives: Only a little research has focused on the evaluation of female sexual function. With sexual stimulation,
the clitoris becomes engorged with blood and tumescent. Nevertheless, only little is known about the significance
of the cyclic nucleotide-mediated signal transduction in the control of this process. We sought to elucidate the
presence of the phosphodiesterase (PDE) isoenzymes 3, 4, and 5 in the human clitoris using immunohistochemical
and molecular biology methods.
Methods: Thin sections of clitoral specimens were incubated with primary antibodies directed against PDE
isoenzymes 3, 4, and 5. Next, the sections were incubated with either Texas red or fluorescein isothiocyanate-
labeled secondary antibodies, and visualization was done using laser microscopy. The expression of mRNA
encoding for various PDE isoenzymes was evaluated using reverse transcriptase polymerase chain reaction.
Results: Immunofluorescence indicating the presence of PDE4 (cyclic adenosine monophosphate-PDE) was
observed in the nonvascular smooth musculature of the corpus cavernosum clitoris, sinusoidal endothelial and
subendothelial layers, and nerve fibers innervating the tissue. Immunoreactivity specific for PDE5 (cyclic
guanosine monophosphate-PDE) was limited to the smooth muscle of the clitoral erectile tissue. The fluorescein
isothiocyanate reaction indicating the expression of PDE3 (cyclic adenosine monophosphate-PDE) was registered
to a certain degree only in the clitoral epidermis. In the reverse transcriptase polymerase chain reaction studies,
a predominant expression of mRNA encoding for PDE1A was registered, but only small amounts of mRNA
encoding for PDE4 and PDE5 were detected.
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Conclusions: Our results have demonstrated the presence of cyclic adenosine monophosphate-PDE and cyclic
guanosine monophosphate-PDE in the human clitoris and may indicate a regulatory function of these enzymes
in the cyclic nucleotide-mediated control of smooth muscle tone.

Editorial Comment
Sexual dysfunction in women remains a significant problem that may affects up to 43% of women in the United
States of America (1). Despite this, in contrast to the extensive knowledge on male sexual function and dysfunction
during the last years, studies on physiology of female sexuality have been received minimal attention. Therefore,
the present study is very much welcome, because objectively demonstrated the localization of mRNA transcripts
and immunoactivity related to PDE isoenzymes 4 and 5 in the human clitoris.

Because of their central role in smooth muscle tone regulation, PDEs remain an attractive target for
drug development in urology and other specialties, such as gynecology (2). Also, PDE inhibitors are under
investigation with potential uses in urinary stone disease, overactive bladder (2) and lower urinary tract symptoms
(3).

The extensive clinical data on the use of the orally active PDE5 inhibitors in the treatment of male
erectile dysfunction claimed PDE characterization in female genital tissues with the aid of immunohistochemistry
and molecular biology (2,4). The findings of the present study are in support that PDE isoenzymes are involved
in clitoral function during sexual stimulation and are giving additional rationale for the use of PDE inhibitors in
the pharmacotherapy of female sexual dysfunction and arousal disorders.
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Laparoscopic Partial Nephrectomy for Renal Masses: Effect of Tumor Location
Venkatesh R, Weld K, Ames CD, Figenshau SR, Sundaram CP, Andriole GL, Clayman RV, Landman J
Division of Urology, Department of Surgery, Washington University School of Medicine, St. Louis, Missouri,
USA
Urology. 2006; 67: 1169-74

Objectives: To report our single institutional experience of laparoscopic partial nephrectomy (LPN) for enhancing
renal masses and evaluate outcomes and histopathologic findings with respect to the location of the renal mass.
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Methods: A retrospective review of LPN for 123 renal masses completed by 7 urologists was performed. Of
these lesions, 49 (40%) were exophytic, 19 (15.5%) endophytic, 47 (38%) mesophytic, and 8 (6.5%) were hilar.
We defined exophytic as more than 60%, mesophytic as 40% to 60%, and endophytic as less than 40% of the
renal mass protruding off the surface of the kidney on radiologic imaging studies. Hilar lesions were those
located within 5 mm of the renal hilar structures, regardless of the surface characteristics.
Results: The mean tumor size was 2.6 cm (range 1 to 9). Hilar vessel clamping was performed during 55
procedures (44.7%); the mean warm ischemia time was 27 minutes (range 12 to 52). On final histopathologic
examination, 3 patients (2.5%) had positive tumor resection margins. Overall, 26 (20.6%) complications occurred.
The complication rate was significantly less for patients who underwent LPN for an exophytic (10%) or a
mesophytic (12.8%) mass than for those with an endophytic (47%) or a hilar (50%) mass. Histopathologic
examination of the renal masses revealed malignant pathologic features in 86 (69%) and benign findings in 37
(31%). In our series, only 55% of exophytic tumors were malignant and, if malignant, were invariably low
grade (96%).
Conclusions: The complications of LPN and the malignancy rate of the renal lesions were related to the tumor
location within the kidney.

Editorial Comment
The authors nicely demonstrate that the intrarenal tumor location has a significant impact on the complication
rate during laparoscopic partial nephrectomy. The authors remembered us that the lesions close to the hilum are
the most prone to surgical complications (50%). Also, it was reported that the upper pole tumors resulted in the
greatest average blood loss and complication rate (25.8%).

I would like to take the opportunity to remember those involved in upper pole resection that the vascular
anatomy in this region, as related to the kidney collecting system, is the most complex (1). Of utmost importance
is the fact that the posterior segmental artery itself was in close relationship to the upper infundibulum or to the
junction of the pelvis with the upper calyx in 57.3% of the cases (1,2). Therefore, this artery is at great risk
during incisions close to the hilum (less than 1 cm). Injury to the posterior segmental artery (retropelvic artery)
will result in significant hemorrhage and may be associated with destruction of a large area of the remaining
renal parenchyma. In some cases, the area supplied by the posterior segmental artery corresponds to approximately
50% of the functioning renal tissue in normal kidneys (3).
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RECONSTRUCTIVE UROLOGY __________________________________________________

Complex Posterior Urethral Disruptions: Management by Combined Abdominal Transpubic
Perineal Urethroplasty
Pratap A, Agrawal CS, Tiwari A, Bhattarai BK, Pandit RK, Anchal N
Department of Surgery, B. P. Koirala Institute of Health Sciences, Dharan, Nepal
J Urol. 2006; 175: 1751-4

Purpose: We present our short-term results of abdominal transpubic perineal urethroplasty for complex posterior
urethral disruption.
Materials and Methods: From January 2000 to March 2005, 21 patients with complex posterior urethral disruption
underwent abdominal transpubic perineal urethroplasty. Complex disruption was defined as stricture gap
exceeding 3 cm or associated perineal fistulas, rectourethral fistulas, periurethral cavities, false passages, an
open bladder neck or previous failed repair. Preoperative voiding cystourethrogram with retrograde urethrogram
and cystourethroscopy were done to evaluate the stricture and bladder neck. Followup consisted of symptomatic
assessment and voiding cystourethrogram.
Results: There were 11 adults and 10 prepubescent boys with an average age of 26 years (range 6 to 62). Mean
followup +/- SD was 28 months (range 9 to 40). Mean stricture length was 5.2 +/- 1.4 cm. Of the 21 patients 12
had previously undergone failed urethroplasty. The mean period between original trauma/failed repair and
definitive repair was 10.2 +/- 4.3 months. Urethroplasty was achieved through the subpubic route in 16 patients,
while 5 required supracrural rerouting. In 20 of 21 patients (95%) postoperative cystourethrography showed a
wide, patent anastomosis. Postoperative incontinence developed in 2 of 21 patients (9.5%). Seven of the 21
patients (33%) were impotent after the primary injury, while 3 of 14 (21.4%) had impotence postoperatively.
There were no complications related to pubic resection, bowel herniation or periurethral cavity recurrence.
Conclusions: Combined abdominal transpubic perineal urethroplasty is a safe procedure in children and adults.
It allows wide exposure to create a tension-free urethral anastomosis without significantly affecting continence
or potency. Complications of pubic resection are now rarely seen.

A Comparison of One-Stage Procedures for Post-Traumatic Urethral Stricture Repair
Berger AP, Deibl M, Bartsch G, Steiner H, Varkarakis J, Gozzi C
Department of Urology, University of Innsbruck, Innsbruck, Austria
BJU Int. 2005; 95: 1299-302

Objective: To compare the results and complication rates of various one-stage treatments for repairing a post-
traumatic urethral stricture.
Patients and Methods: The medical records of 153 patients who had a post-traumatic urethral stricture repaired
between 1977 and 2003 were evaluated retrospectively, and analysed for the different types of urethral recon-
struction.
Results: The procedures included direct end-to-end anastomosis in 86 (56%) patients, free dorsal onlay graft
urethroplasty using preputial or inguinal skin in 40 (26%), ventral onlay urethroplasty using buccal mucosa in
seven (5%) and ventral fasciocutaneous flaps on a vascular pedicle in 20 (13%). At a mean (median, range)
follow-up of 75.2 (38, 12-322) months, 121 (79%) patients had no evidence of recurrent stricture, while in 32
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men (21%) they were detected at a mean follow-up of 30.47 (1-96) months. Patients having a dorsal onlay
urethroplasty had the longest strictures. The re-stricture rate was lowest after a dorsal onlay urethroplasty (5%
vs 27% when treated with end-to-end anastomosis, 15% after fasciocutaneous flaps and 57% after a ventral
buccal mucosal graft). The surgical technique used had no effect on postoperative incontinence or erectile
dysfunction rates.
Conclusion: In patients with strictures which are too long to be excised and re-anastomosed, tension-free dorsal
onlay urethroplasty is better than ventral graft or flap techniques. In patients with short urethral strictures direct
end-to-end anastomosis remains an option for the one-stage repair of urethral stricture.

Editorial Comment
Certain cases of urethral disruption early surgical the re-alignment is immediately indicated (e.g. involvement
of the rectum, wide separation of bladder and urethra, bladder or bladder neck injury). All other cases late
intervention can be performed after immediate supply with a suprapubic catheterization after 3 – 6 months
allowing the resorption of the retropubic hematoma, if no surgeon with extensive experience of the various
techniques of primary open realignment is available. As an attractive option the early endoscopic realignment
might be the best solution, using suprapubic and transurethral approach, on the one hand resulting in prevent
the dislocation of the urethral stumps and the rapid transurethral drainage, on the other hand avoiding common
complications of an early open approach (e.g. bleeding, higher stricture and impotence rate). The very
disadvantage of this endoscopic technique is its dependence on especially skilled surgeons and their equipment.
A prospective study would help to facilitate the final decision-making between early open, endoscopic and late
reconstruction in the future, but barely possible because if the small incidents, until then the classification of
the posterior urethral injuries might help (1,2).

Opposite to the presented data, probably most of the pelvic floor urethral distraction defects can be
managed by a one-stage perineal anastomotic urethroplasty in the exaggerated or high lithotomy position.
Webster suggested certain maneuvers to achieve to shorten the distance of the defect: a) further circumferential
mobilization of the distal urethra (2-3 cm), b) separation of the corporal bodies (1-2 cm), c) inferior pubectomy
(1-2 cm), d) supra-crural re-routing after creating a tunnel in the bone beneath the corporal bone with a pubectomy
(1-2 cm). Those maneuvers might help to manage defects up to 9 cm (3).

The abdominal-perineal approach as used by the authors should be performed to improve the visualization
and to remove fistula tracts, periurethral epitheliailized cavities, to excise scar tissue at the prostate and to
perform a tension-free-anastomosis (4, 5).  To have such a high success rat as reported by the authors an experts
hand is required, particularly given the fact that approximately half were prepubescent, which is even better
then the present literature (4-7). Beside the suggested use of a cremaster flap, which is an elegant approach, the
gracilis muscle interposition can be suggested to manage perineal fistulas, recto-urethral fistulas or even to
protect the anastomosis the support might be better and the possibility to use it to reconstruct the continence
mechanism (8). The blood loss seems to be small in regard to the invasiveness of the surgical approach. Overall,
the authors can be congratulated to the result of their surgical approach.
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Female Urethral Strictures: Successful Management with Long-term Clean Intermittent
Catheterization after Urethral Dilatation
Smith AL, Ferlise VJ, Rovner ES
Division of Urology, Hospital of the University of Pennsylvania, Philadelphia, Pennsylvania, USA
BJU Int. 2006; 98: 96-9

Objective: To report our experience in the diagnosis and treatment of urethral stricture in women.
Patients and Methods: A retrospective review of records and video-urodynamics identified women treated for
urethral stricture between 1999 and 2004 at one institution by one surgeon. Urethral stricture was defined as a
fixed anatomical narrowing between the bladder neck and distal urethra of <14 F preventing catheterization,
and the diagnosis was confirmed by cysto-urethroscopy, and/or video-urodynamics. Women with a history of
external beam radiotherapy to the pelvis, or of gynaecological, urethral or bladder malignancy, were excluded,
and the women had a urethral biopsy to exclude a malignant cause of the stricture. Initial treatment consisted of
urethral dilatation to > or = 30 F. After a period of indwelling catheterization, the women were placed on clean
intermittent self-catheterization (CISC) at least once daily, and monitored every 3-6 months. At each follow-up,
the urethra was catheterized to exclude recurrence. American Urological Association (AUA) symptom scores
were obtained at presentation and at the initial 3 month follow-up.
Results: Seven women met the criteria for urethral stricture, and were followed for a mean (range) of 21 (6-34)
months. All were initially maintained on daily CISC, and some were gradually reduced to weekly CISC for the
duration of follow-up. No patient had a recurrent stricture while on CISC, and none has had a urethral
reconstruction to manage their condition. AUA symptom scores improved in all of the women by a mean of
10.7 points. No complications related to catheterization were noted.
Conclusion: Urethral stricture is rare in women. Long-term CISC in these women is safe and effective, and can
avoid the need for major reconstructive surgery.
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Technique and Results of Urethroplasty for Female Stricture Disease
Schwender CE, Ng L, McGuire E, Gormley EA
Section of Urology, Dartmouth-Hitchcock Medical Center, Lebanon, New Hampshire, USA
J Urol. 2006; 175: 976-80

Purpose: Urethral stricture disease in females is uncommon and is often treated with repeat dilation or internal
urethrotomies. Various surgical techniques to repair strictures have been described with successful results.
However, these techniques are cumbersome to use. The vaginal inlay flap is simple and easy to learn. To our
knowledge this is the first report of its use and clinical results in a series of patients from 2 institutions. Mate-
rials and Methods: Eight symptomatic women with a history of traumatic or difficult catheterization, a history
of at least 1 urethral dilation or urethrotomy and difficult or a failed attempt at catheter placement underwent
urethroplasty. The technique consisted of incising the posterior aspect of the stricture and advancing a vaginal
inlay flap. A retrospective chart review was performed.
Results: Followup was 1 to 9 years. All patients had subjective relief of symptoms and could easily catheterize
with a 14Fr catheter. Average caliber of the urethra increased from 9.25Fr to 16.5Fr and post-void residual urine
decreased from 130 to 15 cc. One patient with a hypotonic bladder was in retention, which resolved during 3
months. One patient underwent repeat dilation once 3 weeks after the primary procedure with no recurrence.
No patient had stress urinary incontinence. There were no immediate or delayed serious complications.
Conclusions: Urethral stricture disease in females is an uncommon entity that can cause voiding symptoms,
recurrent infections, retention and renal impairment. This method of surgical repair offers a durable result and
has a low incidence of complications.

Editorial Comment
Although the urethral stricture in female is uncommon recently two papers with a different therapeutic approach
were published. In the first study progressively the stricture was dilated with up to a 30F sound. In the follow-
up of up to 39 months the patients performed clean intermittent self-catheterization. Three of them (38%)
needed additional re-dilatation (Smith et al.). Probably the dilatation up to 30F causes a rupture of the stricture
and it needs to be asked if this cause new fibroses in even the former normal urethra.  The re-stricture might be
avoided by the regular dilatation by the clean intermittent self-catheterization.

The surgical urethroplasty performed by Swender et al. with an intraoperative urethral diameter of 22F,
remains in a urethral diameter in mean 16.5F after a follow-up of up to 9 years similar to the published data of
Montorsi et al. of 17 women with a follow-up of 12 months (1). Except one patient none of the women needed
a further treatment. All were able to perform clean intermittent self-catheterization. On the other hand the
dilatation did not cause in any of the cases urinary stress incontinence whereas after the urethroplasty two
patients had had stress incontinence (see Swinder et al., Table 2).

Parameters are probably needed to decide who is suitable for dilatation and who for the urethroplasty
to improve the outcome further. Perhaps, we are too conservative when contemplating surgical correction for
female urethral stricture. On the other hand, although simple techniques are at hand, skilled surgical expertise
is requested to protect the sphincteric mechanism (2). The videourodynamics and intraurethral ultrasound might
become diagnostic tools in order to choose the best approach, but successful application of surgery calls for
adequate clinical experience (3).
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UROLOGICAL ONCOLOGY ______________________________________________________

Delay of Radical Prostatectomy and Risk of Biochemical Progression in Men with Low Risk
Prostate Cancer
Freedland SJ, Kane CJ, Amling CL, Aronson WJ, Presti JC Jr, Terris MK
Department of Urology, Johns Hopkins School of Medicine, Baltimore, Maryland, USA
J Urol. 2006;175: 1298-302

Purpose: Men newly diagnosed with prostate cancer are faced with multiple treatment options. Understanding
these options and their associated side effects, and making a decision often requires time, resulting in a delay
before receiving treatment. This is particularly pertinent in men with low risk disease who may be considered
candidates for watchful waiting and, thus, may not experience strong pressure to undergo treatment promptly.
Whether delays and especially prolonged delays, eg greater than 180 days, before RP negatively impact the
disease outcome is unclear.
Materials and Methods: We examined the association between time from diagnosis to surgery, and pathological
features of the RP specimen and risk of biochemical progression in 895 men with low risk prostate cancer
(prostate specific antigen less than 10 ng/ml and biopsy Gleason sum 6 or less) treated with RP between 1988
and 2004 in the Shared-Equal Access Regional Cancer Hospital Database using logistic regression and Cox
proportional hazards, respectively.
Results: Time from biopsy to surgery was not significantly related to high grade disease in the RP specimen,
positive surgical margins or extraprostatic extension (all p-trend >0.05). After adjustment for multiple clinical
covariates a longer time from biopsy to surgery was significantly associated with an increased risk of biochemical
progression (p-trend = 0.002). However, this increased risk of progression was only apparent in men with
delays greater than 180 days (median 263, vs 90 or fewer days RR 2.73, 95% CI 1.51 to 4.94).
Conclusions: Our data suggest that patients with low risk prostate cancer can be reassured that immediate
treatment is not necessary. Whether long delays (greater than 180 days) decrease the likelihood of curability in
some patients requires further study.

Editorial Comment
In contrast to the recent papers on surgery delay in bladder cancer a delay in radical prostatectomy for prostate
cancer does not seem to be of equal consequences.
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In accordance with the slower proliferation time in (most, but not all!) prostate cancers a negative
impact of delay was seen in patients with more than 180 days in time to surgery.
Interestingly, in a subgroup analysis of 27 men there was no significant association between pre-prostatectomy
PSA velocity and the risk of progression.

It is worthwhile to read the 2 editorial comments to this study, which give some comments on the
impact these data may have on “wait-and-see” strategies.

Dr. Andreas Bohle
Professor of Urology

HELIOS Agnes Karll Hospital
Bad Schwartau, Germany

Cystectomy Delay More Than 3 Months from Initial Bladder Cancer Diagnosis Results in
Decreased Disease Specific and Overall Survival
Lee CT, Madii R, Daignault S, Dunn RL, Zhang Y, Montie JE, Wood DP Jr
Michigan Urology Center, University of Michigan, Ann Arbor, Michigan, USA
J Urol. 2006; 175: 1262-7

Purpose: Some groups hypothesize that a delay in cystectomy may result in higher pathological stage and
possibly alter survival in patients with bladder cancer. The timing of this delay has been somewhat arbitrary.
We evaluated the timing from T2 bladder cancer diagnosis to cystectomy, its impact on survival and potential
causes of delay.
Materials and Methods: A contemporary cohort of 214 consecutive patients presented with clinical T2 bladder
cancer and underwent radical cystectomy as primary therapy. Clinicopathological parameters were maintained
in an institutional database. A review of time to cystectomy, pathological stage, disease specific survival and
OS was performed. Variables were tested in univariate and multivariate analyses. The log rank test was used for
exploratory analyses to determine meaningful delay cutoff points.
Results: Mean followup and time to cystectomy in the entire cohort was 40 months and 60 days, respectively.
A significant disease specific survival and OS advantage was observed in patients undergoing cystectomy by
93 days or less (3.1 months) compared to greater than 93 days (p = 0.05 and 0.02, respectively). Pathological
staging was similar between the groups (p = 0.15). A multivariate benefit in OS was observed in patients treated
with timely cystectomy. The most common factor contributing to cystectomy delay was scheduling delay, as
seen in 46% of cases.
Conclusions: A cystectomy delay of 3.1 months undermines patient survival, likely through the development of
micrometastases, since local stage progression is not apparent at this point. Most delays are avoidable and
should be minimized. Despite the need for second opinions and the impact of busy surgical schedules clinicians
must strive to schedule patients efficiently and complete surgical treatment within this time frame.

Editorial Comment
A recent editorial comment in this journal on the effects of delay in radical bladder cancer surgery is supported
by this brand new paper from Ann Arbor, Michigan.

The authors analyze their data on 214 consecutive pathological stage T2 cystectomies and performed
uni- and multivariate analyses. The mean time to cystectomy was 53 days in the cohort with no delay (that is, 93
days or less), and 124 days in the cohort with delay (that is greater than 93 days delay).
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Both, disease-specific and overall survival was impaired in the delay group.
Interestingly, scheduling delay was the reason most often indicated.
In conclusion, a delay of more than three months may be dangerous for the patients and cystectomy

should be performed as soon as possible – a scheduling delay of more than 3 months should not be tolerable.

Dr. Andreas Bohle
Professor of Urology

HELIOS Agnes Karll Hospital
Bad Schwartau, Germany

NEUROUROLOGY & FEMALE UROLOGY ________________________________________

Long-term Results of Robotic Assisted Laparoscopic Sacrocolpopexy for the Treatment of High Grade
Vaginal Vault Prolapse
Elliott DS, Krambeck AE, Chow GK.
Department of Urology, Mayo Clinic, Rochester, Minnesota, USA
J Urol. 2006; 176: 655-9

Purpose: Transabdominal sacrocolpopexy is a definitive treatment option for vaginal vault prolapse with du-
rable success rates. However, it is associated with increased morbidity compared with vaginal repairs. We
describe a minimally invasive technique of vaginal vault prolapse repair and present our experience with a
minimum of 1 year followup.
Materials and Methods: The surgical technique involves 5 laparoscopic ports: 3 for the da Vinci robot and 2 for
the assistant. A polypropylene mesh is attached to the sacral promontory and vaginal apex using
polytetrafluoroethylene sutures. The mesh material is then covered by peritoneum. Patient analysis focused on
complications, urinary continence, patient satisfaction and morbidity with a minimum of 12 months followup.
Results: A total of 30 patients with post-hysterectomy vaginal vault prolapse underwent robotic assisted
laparoscopic sacrocolpopexy at our institution and 21 have a minimum of 12 months followup. Mean followup
was 24 months (range 12 to 36) and mean age was 67 years (range 47 to 83). Mean operative time was 3.1 hours
(range 2.15 to 4.75). All but 1 patient were discharged home on postoperative day 1 and the 1 patient left on
postoperative day 2. Recurrent grade 3 rectocele developed in 1 patient, 1 had recurrent vault prolapse and 2
had vaginal extrusion of mesh. All patients were satisfied with outcome.
Conclusions: The robotic assisted laparoscopic sacrocolpopexy is a minimally invasive technique for vaginal
vault prolapse repair, combining the advantages of open sacrocolpopexy with the decreased morbidity of
laparoscopy. We found a decreased hospital stay, low complication rates and high patient satisfaction with a
minimum of 1 year followup.

Editorial Comment
This article discusses the use of robotic assisted laparoscopic sacrocolpopexy for female vaginal vault prolapse.
The authors review their findings in thirty patients treated with this technique with a minimum of 12 month
follow-up and found excellent results at the end of the study period.

These surgeons should be congratulated for this and their previous report on the use of robotic technology
in urologic and pelvic floor reconstruction (1). Currently, the vast majority of discussion of the use of the robot
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has been with prostatic surgery when it appears, as presently reported, that it has great potential applicability to
pelvic floor reconstruction. Praise should be extended for the author’s frank discussion of their management of
short and long term complications and in describing the evolution of their surgical technique to address and
minimize same. Their dedication to the principles and tenets of pelvic floor reconstruction should be noted. I
hope that in the future, the readership of this journal will have the opportunity to review the 3 and 5 year
durability rates of this studied patient population.
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Dorsal Graft Urethroplasty for Female Urethral Stricture
Tsivian A, Sidi AA
Department of Urologic Surgery, Wolfson Medical Center, Holon, Tel Aviv University, Israel
J Urol. 2006; 176: 611-3

Purpose: Urethral strictures in females are uncommon, and treatment options and outcome are not well-defined
with scanty reports. We describe a new method of urethroplasty for the repair of female urethral stricture.
Materials and Methods: Three 60-year-old females, each with a history of recurrent urinary tract infections and
obstructive voiding symptoms due to urethral stricture, underwent urethroplasty with a dorsal vaginal or buccal
mucosal graft. The dorsal aspect of the distal urethra was dissected from the surrounding tissue through a
suprameatal incision and the urethral wall was incised through the stricture at the 12 o’clock position. A 1.5 cm
wide free graft was harvested from the vaginal wall or buccal mucosa in 1 case, and the mucosal surface was
placed upon the urethral lumen and sutured with a running 5-zero polyglactin suture to the open urethra. Ind-
welling 18Fr urethral and 16Fr suprapubic catheters were left in place for 2 and 3 weeks, respectively.
Results: No additional treatment was required during the 1, 8 and 27 months of followup. All patients had
normal micturition following catheter removal.
Conclusions: Dorsal graft urethroplasty is feasible and effective for the correction of persistent female urethral
stricture.

Editorial Comment
The authors describe a method of addressing female urethral stricture through a suprameatal approach. The
technique utilized both vaginal wall graft as well buccal mucosa with excellent results.

These surgeons used the same incision as that used for the suprameatal transvaginal urethrolysis (1).
Of note is though significant strictures were addressed, there was no incidence of stress urinary incontinence
postoperatively. As discussed with the use of the suprameatal transvaginal urethrolysis, patients should be
warned of potential sexual dysfunction utilizing this approach secondary to its proximity to the clitoris1. Though
the authors suffered no stress urinary incontinence in their patient population, they do make the excellent point
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that the area of potential addressment with a suburethral sling is not surgically altered through their urethroplasty
approach.
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Bladder Reservoir Function in Children with Monosymptomatic Nocturnal Enuresis and Healthy
Controls
Hagstroem S, Kamperis K, Rittig S, Djurhuus JC
Clinical Institute, University of Aarhus and Department of Pediatrics, Skejby University Hospital, Denmark
J Urol. 2006;176:759-63

Purpose: We investigated bladder reservoir function in children with monosymptomatic nocturnal enuresis and
in healthy controls.
Materials and Methods: A total of 18 children with monosymptomatic nocturnal enuresis and 119 controls who
were 7 to 13 years old were recruited. Children completed frequency volume charts and measurements of
nocturnal urine production. Mean diuresis in the period preceding each voiding was calculated. Those with
enuresis were grouped according to bladder capacity and hospitalized for 4 nights, including a baseline night
and 3 with an oral water load. Enuresis volumes and post-void residual volume were estimated, allowing the
calculation of bladder volume at the time of enuresis.
Results: Nine children with monosymptomatic nocturnal enuresis were characterized as having normal bladder
capacity and 9 had decreased bladder capacity. We found large intra-individual variability in daytime voided
volume in all 3 groups of participants. Children with enuresis and small bladder capacity generally voided with
volumes close to maximal voided volume. A total of 93 enuresis episodes were recorded. Large intra-individual
variability was seen in bladder volume at enuresis and it was lower than maximal voided volume in more than
50% of episodes. Variability in bladder volume at enuresis was greatest in the patient group with decreased
bladder capacity. We found a significant correlation between diuresis and bladder capacity in all groups during
the day and night.
Conclusions: There is a great intra-individual diurnal variability in voided volume in children with enuresis and
in healthy children. Enuresis seems to occur at bladder volumes that are smaller and larger than the maximal
voided volume obtained from voiding charts.

Editorial Comment
The authors attempted to measure bladder size in children using voiding diaries and, in enuretic children,
observed voiding overnight in hospital, including after water loading. They found that about half of children
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with enuresis had smaller than expected functional bladder capacity. However, there was a large intra-individual
variability, both in normal controls and children with enuresis. Similarly, looking at nocturnal enuretic episodes
in particular, there was wide variation and at least 50% of episodes occurred at volumes less than the maximal
voided volume during the day. Finally, water loading appeared to increase functional bladder size.

These findings are of considerable interest. First, the finding of smaller then expected bladder capacity
suggests that some of the children may well benefit from anticholinergic therapy. Of course, this has been
recognized in the past and the children who do respond are limited. What is interesting, yet disconcerting is the
wide variation. Though not particularly surprising, as many social and behavioral factors can influence voiding
function, this calls into question the usefulness of short-term voiding diaries. These diaries are the initial non-
invasive assessment in most children with voiding problems, yet are clearly highly flawed as a tool to estimate
bladder capacity. Also concerning is the finding that for control children the largest voided volume was usually
the first void in the AM. In children with nocturnal enuresis, in whom the diary would be most useful, this
measurement will clearly not be comparable (as the child will have voided during the night). This again limits
the usefulness of the voiding diary. An interesting finding that might have therapeutic benefit is the determination
that water loading could, over a few days, lead to larger voided volumes. If so, could morning water loading be
of benefit to nocturnal enuresis? Further studies are needed.

Dr. Barry A. Kogan
Chief and Professor of Urology and Pediatrics

Albany Medical College
Albany, New York, USA

The Impact of Attention Deficit Hyperactivity Disorders on Brainstem Dysfunction in Nocturnal Enuresis
Baeyens D, Roeyers H, Hoebeke P, Antrop I, Mauel R, Walle JV
Department of Psychology, Developmental Disorders, Ghent University, Belgium
J Urol. 2006; 176: 744-8

Purpose: In a specialized university setting the prevalence of attention deficit hyperactivity disorder in general
and particularly the inattentive subtype attention deficit hyperactivity disorder of the predominantly inattentive
subtype is highly increased. We replicated previous research findings that enuresis is associated with a brainstem
deficit and investigated the impact of attention deficit hyperactivity disorder on this brainstem deficit in enure-
sis.
Materials and Methods: Electromyography recorded startle eye blink modification with and without attentional
modulation was used to measure brainstem functioning in 158 children between 6 and 12 years old. Perfor-
mance in 3 enuresis groups, including children with enuresis, enuresis plus attention deficit hyperactivity dis-
order of the predominantly inattentive subtype and enuresis plus attention deficit hyperactivity disorder com-
bined, respectively, was compared with that in normally developing controls and in children with attention
deficit hyperactivity disorder subtypes without enuresis.
Results: In an automatic attentional task the enuresis groups showed decreased brainstem inhibition compared
to that in the control and attention deficit hyperactivity disorder groups (p < 0.006). In a controlled attentional
task children with and without enuresis who had attention deficit hyperactivity disorder of the predominantly
inattentive subtype were unable to show attentional modulation in all age groups (p < 0.02).
Conclusions: Startle eye blink modification research reveals a brainstem inhibition deficit in children with
enuresis, which could explain why they are unable to remain dry at night. When additional attention is allocated
to specific trials in the task, children with attention deficit hyperactivity disorder of the predominantly inatten-
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tive subtype fail to optimize sensory gating. With respect to enuresis, this could result in an identification
problem of bladder signals, leading to an inadequate or absent arousal effect in attention deficit hyperactivity
disorder of the predominantly inattentive subtype.

Editorial Comment
The authors use Startle Eye Blink studies to compare children with enuresis to controls and to compare those
with attention deficit disorders to normals. They demonstrated clear differences, with enuretic children (even
those with ADHD) having much lower percentage pre-impulse inhibition of startle. In some ways but not all,
the response was similar to that seen in patients with ADHD-inattentive subtype who did not have enuresis.
Because Startle Eye Blink studies are a measure of brain-stem function, the results indicate that children with
enuresis have a clearly documented brain stem dysfunction. In general, this dysfunction over-rides the effects
of ADHD as an association with enuresis.

Nocturnal enuresis is caused by a combination of a large nocturnal urine output, small nocturnal bladder
capacity and a failure of arousal. These factors all can be related to central nervous system dysfunction. Hence,
it is not surprising that enuretic children might have brainstem dysfunction. This particular study is confounded
a bit in that almost 30% of the enuretic group had daytime symptoms also. Since it is generally thought that
diurnal enuresis has a different etiology than mono-symptomatic nocturnal enuresis, it would have been nice to
have the different groups separated out. Also, the percentage pre-impulse inhibition of startle can be increased
by medications, in particular methylphenidate. It would have been fascinating to test the results of methylphenidate
treatment in these groups, even though it has not been shown to improve enuresis. Any divergence of effect
would be helpful in understanding the pathophysiology of nocturnal enuresis better.

Studies of this type should be encouraged. The relationship between brain function and voiding function
is intuitively clear, but obviously quite complex. Nonetheless, further application of modern neuroscience tools
to patients with voiding function should be encouraged as these investigations will be helpful in understanding
the conditions and in developing new therapeutic interventions.

Dr. Barry A. Kogan
Chief and Professor of Urology and Pediatrics

Albany Medical College
Albany, New York, USA
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