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EDITOR’S COMMENT

International Braz J Urol

        Francisco Sampaio              Miguel Srougi                  J. Pow-Sang                Frans Debruyne                Mark Soloway

New Era to the True “International” Braz J Urol

Dear Colleagues,

It is my pleasure to announce important news in our Journal, starting with the January –
February 2006 issue.

The International Braz J Urol, in addition to being the official Journal of the Brazilian Soci-
ety of Urology – SBU, it is now the official Journal of the Confederácion Americana de Urologia -
CAU, a society which represents a total of 21 Latin American and Iberian countries through their
official societies.

The already known international characteristic of our Journal is now even more present.
With this issue, four new Associate Editors were appointed. Dr. Miguel Srougi from the University
of Sao Paulo was designated for the SBU side, Dr. Julio Pow-Sang, from the University of South
Florida, for the CAU side, Dr. Frans M. Debruyne, from the University Medical Center Nijmegen is
representing the European countries, and Dr. Mark S. Soloway, from the University of Miami School
of Medicine is representing the USA.

The Board of Consulting Editors was deeply renewed and expanded. The board is now divided
into committees, by field of interest, and is composed by prominent individuals in their areas, all of
them with significant scientific production. This new Board of Consulting Editors includes urologists
and scientists from 25 countries, all of them committed to our Journal. We deeply acknowledge these
very busy colleagues for accepting to collaborate and participate in that venture.

Now, the Journal is regularly sent to all Brazilian urologists as well as to those that are
members of the South and Central American official Urological societies. Urologists from Portugal,
Spain and other European Countries as well as the USA also receive the International Braz J Urol.
In addition to the printed version, which has a circulation of 6,000 copies per issue, reaching more
than 60 countries, the electronic version of our Journal has been receiving around 25,000 on-line
visits every month, from more than 110 different countries, and these figures place the International
Braz J Urol among the most read urological journals. As everybody knows, in addition to a high-
qualified Editorial Board, the success of a scientific Journal is measured by the number of readers,
papers submitted and citations. I do hope that all of you will continue to collaborate with our Jour-
nal to expand its importance and position in the urologic literature.
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EDITOR’S COMMENT - continued

Dr. Francisco J.B. Sampaio
Editor-in-Chief

The January - February 2006 issue of the International Braz J Urol presents interesting con-
tributions, and as usual, the Editor’s Comment highlights some important papers.

Doctor Santillo and Lowe, from Columbia University, New York, USA, well-known experts
in the field, presented on page 3 a review of the current literature on complementary and alternative
medicines utilized by prostate cancer patients and those at risk for the disease. They concluded that
simply taking a standard daily multivitamin should be sufficient to ensure appropriate levels of
vitamins and minerals without risking the over utilization. This paper is a state-of-the-art recom-
mendation to all urologists involved with PCa.

Doctor Patel and co-workers, from the University of Pittsburgh Medical Center, Pennsylva-
nia, USA, assessed on page 77 the relationships between bladder symptoms, demographic and medi-
cal history variables and sexual dysfunction in women with overactive bladder (OAB) disorder.
After studying 78 patients they found that the majority of women with OAB symptoms viewed these
symptoms as bothersome. However, the extent of symptom bother did not predict aspects of female
sexual dysfunction (FSD). On the other hand, menopausal and partner status appeared as the best
predictors of FSD in this sample.

Doctor Nazemi and colleagues, from the University of Nebraska Medical Center, USA, com-
pared on page 15 the perioperative outcomes of patients submitted to radical nephrectomy by the
same surgeon, using open or laparoscopic (with or without hand assistance) methods, and the Da
Vinci Surgical Robotic System. After evaluating 57 consecutive patients, they concluded that radical
nephrectomy can be safely performed either by open, robotic, or laparoscopic with or without hand
assistance methods without significant difference in perioperative complication rates.

Doctor Cavalcanti and colleagues, from the Souza Aguiar Municipal Hospital, Rio de Janeiro,
Brazil, demonstrated on page 56 the main aspects of diagnosis, treatment and follow-up of patients
with gunshot wounds to the penis after an impressive series of 43 individuals. Doctor Mazimo Lazzeri,
from Firenze, Italy, Doctor Jack McAninch from the San Francisco General Hospital, California,
USA, and Doctor Richard Santucci, from the Wayne State University, Michigan, USA, provided
excellent editorial comments on this paper.

Doctor Antunes and co-workers, from the University of Sao Paulo, USP, Brazil, assessed on
page 48 the influence of age in pathological findings and clinical evolution of prostate cancer in
patients treated with radical prostatectomy. After analyzing 556 patients, the authors concluded that
postoperative pathological findings and biochemical recurrence rates did not differ between studied
age groups.
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Diet and Prevention of Prostate CancerReview Article
International Braz J Urol Vol. 32 (1): 3-14, January - February, 2006

Role of Vitamins, Minerals and Supplements in the Prevention
and Management of  Prostate Cancer

Vincent M. Santillo, Franklin C. Lowe

Department of Urology, St. Luke’s-Roosevelt Hospital, and Department of Urology, Columbia
University, College of Physicians and Surgeons, New York, NY, USA

ABSTRACT

The authors review the current literature on the complementary and alternative medicines most frequently utilized by
prostate cancer patients and those at risk for the disease. Products covered are vitamin E, vitamin A, selenium, zinc, soy,
lycopene, pomegranate juice, green tea and omega-3 fatty acids. There is no definitive proof that any of the nutritional
supplements discussed can impact the course of prostate cancer or its development. The authors believe that simply taking
a standard daily multivitamin should be sufficient to ensure that patients have the appropriate levels of vitamins and miner-
als without risking the over utilization of vitamins, minerals, and supplements which can lead to numerous negative side
effects.

Key words: prostatic neoplasms; chemoprevention; complementary medicine; dietary supplements; lycopene; omega-3 fatty
acids
Int Braz J Urol.  2006; 32: 3-14

INTRODUCTION

Over the last decade there has been an in-
crease in the awareness and utilization of comple-
mentary and alternative medicines (CAM). Popula-
tion surveys indicate that the increase is due to
people’s desire to be pro-active in their health man-
agement as well as their sense that anything “natu-
ral” is inherently safe (1,2). In terms of prostate can-
cer, the highest utilization of CAM is amongst those
who have already been diagnosed and treated for pros-
tate cancer, and patients with progressive prostate can-
cer were more likely to use CAM than those with
stable disease (3). However, the data supporting this
over exuberance of usage is contradictory at best. This
article will review the current available data of the
most frequently utilized CAM products.

VITAMIN E

Vitamin E (actually a group of 4 tocopherols
and 4 tocotrienols) is the most popular supplement
used by men. It is estimated that 15% to 17% of men
are taking this supplement (4,5). As it is a fat-soluble
vitamin, good dietary sources tend to be foods rich in
plant-derived oils: avocadoes, nuts, eggs, peanut but-
ter, soybeans, and ready-to-eat whole-grain breakfast
cereals. Cooking oils tend to be the largest source of
vitamin E in the diet (6). The recommended daily al-
lowance (RDA) is 15 mg (22.5 IU). Plasma levels of
vitamin E are saturable at approximately 800 IU.

Vitamin E is generally thought to be safe and
has not shown mutagenic properties despite years of
megadosing. However, high-dosage ( ≥ 400 IU/day)
vitamin E supplements have recently been shown to
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increase the risk of cardiovascular events (7). Alpha-
tocopherols (the most abundant natural form of vita-
min E) also decrease platelet aggregation and thereby
increase the risk for bleeding. Patients should be ad-
vised to withhold vitamin E intake 10 to 14 days be-
fore prostate biopsy, radical prostatectomy, radioac-
tive seeding or any other surgical procedure (6).

Laboratory Studies
Many in vitro studies across a variety of hu-

man cancer cell lines have shown that vitamin E can
have a beneficial impact on carcinogenesis. The most
well known function of vitamin E is as an antioxi-
dant, detoxifying oxidizing radicals that arise as un-
wanted by-products during normal metabolism.
These oxidizing radicals can interfere with many
cellular mechanisms important in cell growth and
regulation including those mechanisms involved
with prostate carcinogenesis (6). Others roles for
vitamin E include as an antiprostaglandin; prostag-
landins are believed to have some role in prostate
carcinogenesis (9).

In vitro studies of prostate cancer cell lines
have also shown that vitamin E induces cell cycle
arrest in prostate cancer cells at physiological levels
as well as up-regulating the expression of p27, a cell
cycle regulator (9).

Clinical Studies
The potential impact of vitamin E usage on

the development of prostate cancer was first dem-
onstrated in the findings of the Alpha-Tocopherol,
Beta-Carotene Cancer Prevention Study (ATBC
Study) (10). This was a randomized, double-blind
study of 29,133 male smokers who were given vita-
min E (50 mg), beta-carotene (20 mg), both sub-
stances, or a placebo daily for 5 to 8 years in order
to evaluate the impact of these 2 nutrients on pre-
venting lung cancer. While lung cancer incidence
was not diminished, the male smokers taking vita-
min E had a dramatic 32% reduction in prostate can-
cer and a 41% reduction in prostate cancer deaths at
7 years (10). The fact that the ATBC Study was not
conceived as a prostate cancer prevention trial,
leaves open the possibility that the results represent
a statistical fluke.

The answer to the question of whether or not
the result was a coincidence is now being tested in
the Selenium and Vitamin E Cancer Prevention Trial
(SELECT). The SELECT trial is testing vitamin E
(400 mg of racemic alpha-tocopheryl acetate) and
selenium (200 mcg from L-selenomethionine) in
32,400 American men. Randomization will be equally
distributed among 4 study arms (selenium, vitamin
E, selenium and vitamin E, and placebo). The study
is designed to allow detection of a 25% reduction in
the incidence of prostate cancer from the combina-
tion of selenium and vitamin E compared to either nu-
trient alone. The combination effect of the selenium
and vitamin E could be synergistic, as was demon-
strated in in vitro experiments where the 2 supplements
together achieved greater cell growth inhibition than
either alone (11). The SELECT trial reached their full
complement of men in April 2004. Initial data is an-
ticipated in 2006 with final results in 2013 (12).

VITAMIN A

Vitamin A is a very versatile fat-soluble vi-
tamin that has roles in several body processes. The
recommended dietary allowance (RDA) for men is
900 mcg and it is estimated that approximately 3% of
men are taking this vitamin as a supplement(s).

According to epidemiological and clinical
research, vitamin A is not associated with prostate
cancer risk (13). The relationship was hypothesized
based on the role retinoids play in regulating the
growth differentiation and apoptosis of normal and
malignant cells. In the Beta-Carotene and Retinol Ef-
ficacy Trial (CARET), a 7-year, randomized, double-
blinded, placebo-controlled chemoprevention trial
that tested the combination of beta-carotene (30 mg)
and retinyl palmitate (vitamin A) (25,000 IU) taken
daily against placebo in 12,025 men and 6,289 women
at high risk of developing lung cancer, there was no
difference in prostate cancer incidence among those
men receiving vitamin A and a placebo (14). While
that study’s primary endpoint was the reduction of
lung cancer incidence in a population at high risk of
that disease, the data is compelling that vitamin A is
most probably not going to be a chemopreventive
agent for prostate cancer.
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SELENIUM

Selenium is a trace element that occurs in both
organic and inorganic forms. The organic form en-
ters through the food chain via the consumption of
plants grown in soil containing the inorganic form. It
is found in seafood, meat and grains and the amount
varies depending on the amount present in the soil. It
is estimated that 9% to 10% of men are taking this
supplement (4,5).The RDA is 55 mcg and the Toler-
able Upper Intake Level (UL) for adults is 400 mcg.
An excess of selenium can impair natural killer cell
activity, impact the synthesis of thyroid hormones and
the metabolism of growth hormone and insulin-like
growth factor-1, and also has dermatologic effects,
such as nail and hair loss and dermatitis (15).

Anticancer Properties of Selenium
The exact method whereby selenium affects

carcinogenesis is unknown, but its role as an antioxi-
dant (both alone and incorporated as a cofactor in
antioxidant enzymes) has been an area of research
focus. Other potential effects include antiproliferation,
induction of apoptosis, modulation of androgen lev-
els, and effects on immune function (16,17).

Clinical Studies
While many epidemiologic studies have

shown evidence of a link between low selenium lev-
els and higher cancer incidence, it was the Nutritional
Prevention of Cancer (NPC) Trial that highlighted its
relationship to prostate cancer. The NPC Trial of 1,312
men and women was a randomized trial of 200 mcg
of daily selenium designed to test whether such
supplementation could reduce the risk of recurrent
non-melanoma skin cancer (18). While the selenium
supplementation did not have an effect on skin can-
cer, at the end of the trial, an analysis of the 457 men
receiving supplementation showed a significantly
lower incidence of prostate cancer than those 470 men
receiving a placebo (with a mean follow-up of more
than 7 years). Among men with baseline PSA values
of less than or equal to 4 ng/mL, the results showed a
significant 65% reduction in prostate cancer incidence
with selenium supplementation. Those participants
with PSA values in excess of 4 ng/mL showed no

reduction in incidence. When the data from the NPC
Trial is evaluated based on baseline selenium levels,
those men in the lowest and middle tertiles (≤ 123.2
ng/mL) showed significant reductions in incidence
of 86% and 61%, respectively. Researchers have also
evaluated a cohort from the Health Professionals Fol-
low-Up Study of 51,529 men over 8 years that showed
that when the 181 case subjects with advanced pros-
tate cancer were segregated into five groups based
on baseline selenium levels, those men in the study
in the highest quintile of selenium level had a 51%
lower risk of advanced prostate cancer than those men
in the lowest quintile of selenium level (19). Until
the results of the SELECT Trial are available, it seems
that only those with low levels of selenium (this
should be tested first) are appropriate candidates for
supplementation with the mineral.

ZINC

Zinc is an essential mineral that acts as a co-
factor for more than seventy enzymes. The RDA for
men is 11 mg per day and approximately 7% to 8%
of men report taking it (4,5). Zinc at high levels can
be toxic;  intakes of 150 to 450 mg per day have been
associated with low copper status, altered iron func-
tion, reduced immune function, reduced levels of
high-density lipoproteins, and hair loss (20). Low
copper status, in turn, can cause a sideroblastic ane-
mia, leukopenia, and neutropenia (21). More impor-
tantly, usage of a dosage greater than 100 mg/day
seems to increase the likelihood of advanced pros-
tate cancer (22).

Much of the interest in zinc as an agent for
prostate cancer treatment and prevention is due to
studies that have shown a marked reduction in pros-
tate tissue zinc levels in prostate cancer cells versus
normal prostate cells (23). In normal prostate tissue,
zinc acts as an inhibitor of an enzyme (m-aconitase),
which is part of the Krebs cycle. With the inhibition
removed by the low levels of zinc, the malignant cells
are now able to complete the Krebs cycle and go from
energy-inefficient secretory epithelial cells to energy-
efficient cells (24).

Unfortunately, replacing this intracellular
prostatic zinc is not as simple as ingesting it: exces-
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sive intestinal zinc levels downregulate zinc absorp-
tion and therefore, oral zinc supplements have little
or no effect upon zinc levels in the prostate (25).
The zinc is actively transported across the prostate
cell membrane and there is evidence that the
downregulation of the transporters involved is a
cause of the reduced zinc uptake and this change in
gene expression may be a factor in the development
of prostate cancer. Research has shown that the hor-
mones testosterone and prolactin can increase zinc
uptake in prostate cells, but no human studies of this
effect have been undertaken (24).

Epidemiological Studies
The studies on zinc and prostate cancer have

been inconclusive (26). Some studies have suggested
that high intraprostatic zinc levels may protect against
prostate carcinogenesis, while other studies show that
it may increase risk by facilitating enzymes thought
to be responsible for the unlimited proliferation of
tumor cells (22)

In an analysis of 14 years of data on a cohort
of 46,974 men from the Health Professionals Follow-
Up Study, it was observed that supplemental zinc in-
take at doses of up to 100 mg/day was not associated
with an increased prostate cancer risk (22). However,
men who consumed more than 100 mg/day did have
a relative risk of advanced prostate cancer of 2.29
greater than nonusers. Thus, zinc supplementation
could promote the development of prostate cancer.
Zinc obtained from food sources was not associated
with prostate cancer risk (22).

SOY

The role of soy and the beneficial effects that
the phytoestrogens (specifically the isoflavonoids) it
contains have on prostate cancer have been a focus
of recent research. Only 4% to 8% of men are esti-
mated to use soy as a supplement (4,5). Much of the
research has focused on two isoflavones specifically,
genistein and daidzein.

Epidemiological Studies
The research is seeking to provide under-

standing of epidemiological studies that have shown

lower incidence of prostate cancer in populations with
diets rich in soy products (27). It has been reported
that while Chinese and Japanese men had a lower
incidence of prostate cancer than U.S. born males,
the incidence in the population of Asian immigrants
to the United States are in line with U.S. incidence
rates (28). Soy is of interest as a possible reason, as
the average Asian diet includes ten times the amount
of soy products consumed in the typical American
diet (27). Isoflavone consumption is approximately
50 mg/day in Asia versus 2 to 3 mg/day in the United
States (27). A study of the dietary habits of 12,395
American Seventh-Day Adventists, demonstrated a
70% reduction in the risk of prostate cancer in those
men who consumed soy milk more than once a day
(29).

Laboratory Studies
Genistein, daidzein and their metabolites,

with their mild estrogenic activity, have been shown
to inhibit benign and malignant prostatic epithelial
cell growth (30), down-regulate androgen-receptor
genes (31), and reduce tumor growth in some animal
models. In addition, genistein inhibits the growth of
both androgen-dependent and androgen-independent
prostate cancer cells in vitro (12). No large-scale clini-
cal trials using soy or soy products as
chemoprevention or therapy have been reported, so
current opinion must rely on epidemiologic studies,
in vitro studies, and in vivo studies in animal models.

While it may seem that a reduction in risk
could be achieved by increasing soy intake, a recent
study showed that the situation could be more com-
plicated (30). In that study, equol, a metabolite of
daidzein, demonstrated inhibitory effects. Not all in-
dividuals consuming daidzein produce equol. It is the
habitual diet that determines the bacterial strains in
the gastrointestinal tract, which in turn determines
whether the individual converts daidzein to equol.
This study only focused on one metabolite, but dem-
onstrates the difficulty in applying results in one popu-
lation to another as local intestinal flora as well as
diet can influence the presence of biologically active
metabolites.

Administration of soy products may not be
without risk, as one animal study demonstrated when
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it showed an enhancement in androgen-indepen-
dent tumor growth in vivo when the rats were fed a
diet high in an isoflavone-rich soy protein isolate
(32).

Clinical Studies
The clinical data collected to date has been

limited and equivocal. Studies have had small num-
bers of participants or were limited in duration. Some
have shown no impact on PSA levels or PSA velocity
in healthy men or in prostate cancer patients (33-35),
while others have demonstrated the exact opposite in
a group of men with prostate cancer (36,37). Clini-
cally, these studies are inconclusive because they have
focused on imperfect markers of prostate cancer and
not the disease itself. Studies of soy supplementation
in humans have not been performed and are needed
in order to assess clinical impact (38).

LYCOPENE

Similar to selenium and vitamin E, lycopene
is a potent antioxidant. It is a carotenoid found pri-
marily in tomatoes and tomato-derived products.
There is no recommended daily allowance for lyco-
pene since it is not an essential nutrient. Miller et al
recommend the consumption of one serving per day
or five servings per week of tomato products as part
of a healthy diet (39).

Epidemiological Studies
Epidemiological studies have suggested that

tomato products might be potential protective agents
against prostate cancer (39-42). An analysis of diet
data collected from a cohort of 14,000 Seventh-Day
Adventist men showed a 40% reduction in the risk of
prostate cancer in those who consumed tomatoes more
than 5 times per week when compared to those con-
suming less than one serving per week (39). These
observations were expanded upon by Giovannucci et
al. in their 1995 prospective study of a cohort of
47,894 men from the Health Professionals Follow-
Up Study (HPFS) (39,43). In that analysis, the only
fruit and vegetable items to be associated with a low-
ered prostate cancer risk were raw tomatoes, tomato
sauce, pizza, and strawberries. When the tomato

groups are combined, consumption in excess of ten
servings per week compared with less than 1.5 serv-
ings per week reduced the risk of prostate cancer by
35% (39). A more recent analysis of 450 incident pros-
tate cancer cases versus 450 controls from the HPFS
data suggested that tomato products may have a stron-
ger protective role in preventing sporadic prostate
cancer rather than prostate cancer with a strong fa-
milial/hereditary component (44).

Laboratory Studies
While lycopene can be taken as a supple-

ment, a recent animal study showed a protective ef-
fect from tomato powder but not pure lycopene, in-
dicating that compounds in addition to lycopene are
influencing prostate carcinogenesis (45). Other ani-
mal and in vitro studies have demonstrated that tak-
ing vitamin E (which is present in tomatoes) along
with lycopene led to synergistic inhibition of pros-
tate cancer (46,47).

As with other antioxidants, lycopene may
have a role in limiting oxidative damage to cellular
macromolecules. In vitro laboratory studies suggest
that lycopene is the best natural carotenoid for
quenching singlet reactive oxygen. The actual ways
in which lycopene works with other antioxidants and
biologic systems that protect against oxidative dam-
age is poorly understood (39). Lycopene has also
been shown in vitro to impact insulin-like growth
factor 1 (IGF-1) signaling, cell cycle progression and
cellular proliferation. High levels of IGF-1 have been
associated with an increased risk of prostate cancer
(48).

Clinical Studies
A 2002 study of 26 men newly diagnosed with

prostate cancer, demonstrated that supplementation
with a lycopene preparation (which included 30 mg
lycopene as well as a mixture of tomato carotenoids
and other phytochemicals, including vitamin E) 3
weeks prior to radical prostatectomy resulted in de-
creased plasma PSA levels as well as reduced the dif-
fuse involvement of the prostate gland with HGPIN,
a precursor to prostate cancer (49). No prospective
controlled clinical study of lycopene supplementa-
tion has been performed to date.
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POMEGRANATE JUICE

Pomegranate juice is a strong antioxidant that
has recently been receiving increased research atten-
tion. It is a rich source of polyphenolic flavonoids,
which are believed to be the reason for its potent an-
tioxidant and anti-atherosclerotic properties. The most
abundant of these polyphenols is punicalagin and is
responsible for more than 50% of the juice’s potent
antioxidant activity (50).

Epidemiological Studies
Epidemiological studies have shown that con-

suming fruits and vegetables with high phenolic con-
tent correlates with reduced cancer mortality. Pome-
granate juice has been marketed as being high in an-
tioxidants and laboratory research has been focusing
on its potential to impact prostate cancer. Interest-
ingly, studies have shown commercial juice to be high
in punicalagins because industrial processing extracts
some of the tannins present in the fruit rind (50). Thus,
any benefit from pomegranate is likely to come from
consuming juice and not fruit - and specifically juice
that includes some processing of the fruit rind.

Laboratory Studies
Studies in breast cancer have demonstrated

the juice to have significant potential for the down-
regulation of angiogenesis. Certain fractions, espe-
cially the seed oil, are known to have estrogenic ac-
tivity. In addition, as with vitamin E, the punicic acid
in pomegranate seed oil inhibits prostaglandin for-
mation (51). In vitro studies have also shown a syn-
ergistic inhibition of prostate cancer cell invasion from
the application of a combination of pomegranate ex-
tracts (52,53). Recent research has shown the benefi-
cial effects of the various extracts of pomegranate
juice are enhanced when combined with the other
polyphenols found in the juice (54).

Clinical Studies
A recent 2-year, single center clinical trial was

completed for 48 men with rising PSA levels after
surgery or radiotherapy (55). Patients drank eight
ounces of pomegranate juice daily. Mean PSA dou-
bling time significantly increased with pomegranate

juice supplementation, from a mean of 14 months to
26 months. These findings suggest that further test-
ing is warranted in a multi-center, randomized, pla-
cebo controlled study (55).

GREEN TEA

Next to water, tea (made from the leaves of
Camellia sinensis) is the most widely consumed liq-
uid in the world. Green, oolong and black tea are all
made from the leaves of the same plant. However,
their chemical content and flavors are very different
due to their fermentation processes. Green tea con-
tains several polyphenolic compounds, including its
primary polyphenol, and the one that has received
the most research focus, epigallocatechin gallate
(EGCG). Consumption is generally considered safe.
One study of 49 patients with solid tumors concluded
that a dose equivalent to 3.5 to 4 cups (28 to 32 fl.
oz.) of green tea 3 times a day could be easily toler-
ated and could be taken safely for at least 6 months
(56). Estimates are that green tea is used by 6% to
8% of men as complementary/alternative medicine
(4,5).

Epidemiological Studies
Epidemiologic studies have shown that men

who regularly consume green tea have a lower inci-
dence of prostate cancer (57-59). This fact may con-
tribute to the observation that Asian men, with their
far higher consumption of green tea, have lower rates
of prostate cancer then their western counterparts (60).

Laboratory Studies
Research has focused on the role of the

polyphenols contained in green tea, but their mecha-
nism of action has not been determined. Proposed
antineoplastic effects observed include: the inhibition
of proteolytic enzymes to prevent metastases, alter-
ations in cell communication, and antiangiogenesis.
These antitumor mechanisms require prolonged ex-
posure to the green tea (61). EGCG has been shown
in both animal and in vitro studies to induce apoptosis
and cell-growth inhibition (62-64). In a TRAMP
mouse (which spontaneously develops metastatic
prostate cancer) model, a polyphenolic fraction iso-
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lated from green tea (green tea polyphenols or GTP)
at the human equivalent of six cups of green tea per
day, caused significant inhibition of prostate cancer
and increased survival. GTP seemed to completely
inhibit distant site metastases (65).

Clinical Studies
Several clinical studies have shown no effect

by green tea on androgen independent prostate carci-
noma. However, in those studies the patient popula-
tions’ cancers may have been too advanced to benefit
from this intervention (61,66).

FISH OIL (Omega-3 fatty acids)

Omega-3 fatty acids can be found naturally
in the oil of cold-water fish, such as mackerel, salmon,
sardines, anchovies, and tuna, or as extracted oils from
plants, such as flaxseed, canola, or soybean.
Eicosapentaenoic acid (EPA) and docosahexaenoic
acid (DHA) are found mainly in fatty fish and are
often referred to as marine fatty acids. Both can be
synthesized in humans from a precursor (alpha-lino-
lenic acid). However, the conversion of alpha-lino-
lenic acid to EPA or DHA is inefficient, direct dietary
consumption is a more effect method of increasing
serum levels of fatty acids (67). Blood or adipose tis-
sue levels of omega-3 fatty acids are correlated to
intake of fatty fish rather than to the intake of alpha-
linolenic acid (68). The FDA recommends that the
consumption of fish oils be limited to 3 grams or less
per day because higher doses may increase the risk
of bleeding (69).

Epidemiological Studies
It is unclear that the consumption of marine

fatty acids can reduce the risk of prostate cancer (68).
An analysis of the diet of 47,882 men enrolled in the
Health Professionals Follow-up Study showed that
eating fish more than three times per week versus less
than twice per month translated into a negligibly re-
duced risk of prostate cancer (7% reduction), of ad-
vanced prostate cancer (17% reduction), and a some-
what reduced metastatic cancer risk (44%) (70). This
same study found no association between the risk of
prostate cancer and the consumption of fish oil supple-

ments (70). In Lancet, Terry et al. analyzed the asso-
ciation of fish consumption and the risk of prostate
cancer in 6,272 Swedish men over 30 years (71).
Those who ate no fish had a two to three times higher
frequency of prostate cancer than those who ate ei-
ther moderate or high amounts, as defined on a four
point scale, of fatty fish. In an autopsy study of 27
Inuits (Eskimos), no latent noninfiltrative-type car-
cinoma was found; only one of the Inuit prostates
showed malignant cancer, and that was in a 73-year
old who had a low omega-3 polyunsaturated fatty
acid concentration (0.9% of all fatty acids in adi-
pose tissue compared with 1.79% for the entire au-
topsy group). The absence of latent noninfiltrative-
type carcinoma was unexpected when compared with
incidences of 25-35% that are usually reported in
other comparable populations, including Asians. The
authors suggested that the low incidence of prostate
cancer was due to the high selenium and omega-3
fatty acid levels (72). These results are strongly con-
tradicted by other epidemiological studies that show
no association between prostate cancer risk and to-
tal fish consumption nor intake of EPA or DHA (73-
75).

Laboratory Studies
In contrast to the epidemiological studies, in

vitro results have been more promising. Omega-3 fatty
acids have been shown to inhibit cell growth and PSA
protein expression (68). In animals, a recent study of
human prostate cancer in xenograft mice showed an
inhibitory effect of dietary fish oil (76).

EPA and DHA have both been shown to in-
hibit the biological activity of eicosanoids and an-
drogens, which are both known to have a stimulating
effect on prostate cancer cell growth (70).

Clinical Studies
Although numerous studies have been done

for cardiac disease prevention and management, none
are available concerning prostate cancer (77).

CONCLUSION

Patients with prostate cancer or those at high
risk for developing the disease are faced with volu-
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minous and often conflicting advice about nutritional
supplementation. Any advice to the patient must be
tempered by the fact that there is no definitive proof
that any of the nutritional supplements discussed can
impact the course of prostate cancer or its develop-
ment.

Dietary fat seems to have the greatest impact
on prostate cancer (78). It is clear that patients should
keep their weight within 10% of their ideal body mass
index (BMI). There seems to be a positive correla-
tion between BMI and the risk of prostate cancer
(79,80). The consumption of red meat has been shown
to increase the risk of prostate cancer (78). Follow-
ing a “heart healthy” diet of non-red meat protein (in-
cluding fatty fish) could possibly benefit those at risk
for developing prostate cancer (81).

In terms of supplement usage, the data is un-
clear. Our belief is that simply taking a standard
daily multivitamin should be sufficient to ensure
that patients have the appropriate levels of vita-
mins and minerals.  Clearly, overutilization of vi-
tamins, minerals, and supplements can lead to nu-
merous negative side effects such as the increased
risk of heart attack and stroke (vitamin E), bleeding
(vitamin E, vitamin A), decreased mental acuity
(zinc, selenium), anemia (zinc), and hair and nail
loss (selenium).

Supplementation is also cautioned when
looking at the history of PC-SPES (82). In 2002,
approximately 10,000 patients with prostate cancer
were using this supplement. Patients utilized the
product without close medical supervision and, in
those patients, estrogenic side effects (e.g. gyneco-
mastia) were frequent and there were reports of deep
vein thrombosis. PC-SPES was found in several sub-
sequent tests to be contaminated with diethylstil-
bestrol (DES), ethinyl estradiol and warfarin, among
other contaminants. The contamination varied by lot
examined. The product was recalled in early 2002
and the company manufacturing it ceased operations
later that year, but not after the adverse events de-
scribed (83).

Physicians must be aware of what their pa-
tients are taking because these supplements can in-
terfere with the absorption and efficacy of conven-
tional medications. However, studies have shown that

patients using CAM usually do not inform their phy-
sician (3). Physicians must proactively inquire about
CAM usage. Patients must be educated about the limi-
tations and safety concerns when using CAM. More
data from rigorous new clinical trials is needed to
answer the question of the efficacy of all of these
products.
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Radical Nephrectomy Performed by Open, Laparoscopy with or
without Hand-Assistance or Robotic Methods by the Same
Surgeon Produces Comparable Perioperative Results
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ABSTRACT

Purpose: Radical nephrectomy can be performed using open or laparoscopic (with or without hand assistance) methods,
and most recently using the da Vinci Surgical Robotic System. We evaluated the perioperative outcomes using a contempo-
rary cohort of patients undergoing radical nephrectomy by one of the above 4 methods performed by the same surgeon.
Materials and Methods: The relevant clinical information on 57 consecutive patients undergoing radical nephrectomy
from September 2000 until July 2004 by a single surgeon was entered in a Microsoft Access Database™ and queried.
Following appropriate statistical analysis, p values < 0.05 were considered significant.
Results: Of 57 patients, the open, robotic, laparoscopy with or without hand assistance radical nephrectomy were per-
formed in 18, 6, 21, and 12 patients, respectively. The age, sex, body mass index (BMI), incidence of malignancy, specimen
and tumor size, tumor stage, Fuhrman grade, hospital stay, change in postoperative creatinine, drop in hemoglobin, and
perioperative complications were not significantly different between the methods. While the estimated median blood loss,
postoperative narcotic use for pain control, and hospital stay were significantly higher in the open surgery method (p <
0.05), the median operative time was significantly shorter compared to the robotic method (p = 0.02). Operating room costs
were significantly higher in the robotic and laparoscopic groups; however, there was no significant difference in total
hospital costs between the 4 groups.
Conclusions: The study demonstrates that radical nephrectomy can be safely performed either by open, robotic, or
laparoscopic with or without hand assistance methods without significant difference in perioperative complication rates. A
larger cohort and longer follow up are needed to validate our findings and establish oncological outcomes.

Key words: kidney neoplasms; nephrectomy; laparoscopy; robotic; surgical procedures, operative
Int Braz J Urol.  2006; 32: 15-22

INTRODUCTION

Nephrectomy for the treatment of renal dis-
ease was first performed in the 1860s (1). Since
Robson’s first description of radical nephrectomy
(RN) for renal tumors in the year 1963, RN has been
traditionally performed by open methods through rela-

tively large abdominal or flank incisions (2). Within
the last decade, RN is more frequently being per-
formed using laparoscopy with or without hand as-
sistance, and most recently using the da Vinci Surgi-
cal Robotic System (3,4). Studies have established
the comparability in perioperative and oncological
outcomes between laparoscopy and open RN meth-
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ods (5,6). Most of these studies include patients un-
dergoing RN by either open or laparoscopic methods
by different surgeons and therefore, were unable to
evaluate the impact on the individual surgeon’s per-
formance on the outcome independent of the method
used in performing the procedure (5). Several studies
evaluating outcomes of patients undergoing radical
surgery for prostate and bladder cancer by open meth-
ods have demonstrated that the performing surgeon is
an independent predictor of outcome (7,8). Therefore,
in this study we analyzed the perioperative outcome
using a contemporary cohort of patients undergoing
RN by different methods (open, laparoscopy with hand
assistance (HAL), laparoscopy without hand assistance,
robotic) performed by the same surgeon, thereby mini-
mizing the impact of different surgeons performing the
procedure on perioperative outcome.

MATERIALS AND METHODS

The relevant clinical information on 57 con-
secutive patients undergoing radical nephrectomy
from September 2000 through July 2004 by a single
surgeon was entered in a Microsoft Access Data-
base™ and queried. Prior to initiation of
Laparoscopic and Robotic Surgery Program (LRSP)
at our institution in January of 2001, all patients
underwent radical nephrectomy by conventional
open method. However, since the inception of LRSP
all the radical nephrectomies were performed using
minimally invasive techniques, including pure
laparoscopy, hand assisted laparoscopy, and robot
assisted surgery. Open radical nephrectomies con-
tinued to be performed in our institution on the pa-
tients with medical contraindications to laparoscopy.
Hand assisted laparoscopy was a method of choice
for radical nephrectomies in the early part of our
series because it facilitates transfer of open surgical
skills to laparoscopic surgery. However, with in-
creasing experience, pure laparoscopic method was
more frequently used to complete radical nephrec-
tomy and hand assistance was limited to complex
cases including large masses, extensive intra-ab-
dominal adhesions, uncontrollable bleeding or fail-
ure to progress. The robotic method was used to es-

tablish feasibility of using the robot to perform radi-
cal nephrectomy as previously published (4). An
Institutional Review Board (IRB) exempt status for
the study was obtained because all patient identifi-
ers were deleted after obtaining pertinent clinical
information and subjects were never identified. The
information analyzed included age, sex, body mass
index (BMI), operative time, postoperative narcotic
use including need to use patient controlled analge-
sia (PCA) or total quantity of morphine equivalent
used, estimated blood loss, hospital stay, change in
postoperative creatinine and hemoglobin, presence
or absence of malignancy, final pathology of intact
specimens including specimen size, tumor size,
stage, Fuhrman grade, and perioperative complica-
tions.

Postoperatively, several patients received
morphine sulfate for analgesia by PCA pump. In this
study, we used the need to use PCA for postoperative
analgesia as an indicator of increased postoperative
pain. Because the total amount of morphine used
through the PCA was variable, we were unable to
precisely quantify the milligrams of morphine used.
However, when the patients’ pain improved, they ei-
ther were switched to oral pain medications or were
given measured amount of morphine intravenously
as needed. Therefore, for the purpose of analysis, we
categorized the patients based on PCA use for post-
operative pain control when accurate measurements
of morphine use were not obtainable.

Finally, a cost analysis was performed com-
paring the operating room charges and total hospital
costs for a randomly selected group of patients from
each group.

Statistical Analysis
Continuous variables were compared using

the Wilcoxon rank sum test due to the skewed nature
of the variables and categorical variables were com-
pared using Fisher’s exact test. P-values were com-
pared to a significance level of 0.05. Pairwise com-
parisons using the non-parametric Wilcoxon rank sum
test were carried out to compare perioperative out-
comes between the 4 methods. The alpha level was
adjusted to account for the multiple comparisons us-
ing the Bonferroni method (9).
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Table 1 – Comparison of characteristics of patients undergoing radical nephrectomy by different methods.

Characteristics

Age (years)

Sex

BMI

Final pathological
diagnosis

Specimen size –
Longest dimension
(cm)

Tumor size –
Longest dimension
(cm)

Incidence of
malignancy

Stage (TNM
staging, 1997
AJCC) (17)

Fuhrman Grade

Follow-up
(months)

Disease recurrence

Median
Range

Male
Female

Median
Range

Malignant
Oncocytoma

Benign

Median
Range

Median
Range

Renal cell
cancer

T1a
T1b
T2
T3a
T3b
T4

T3a M1

1
2
¾

Median
Range

Open
Method
(n = 18)

57
38-98

15 (83%)
3 (17%)

28.2
15.9-50.3

14 (78%)
0

4 (22%)

15
8-25

5.5
1.8-15

14 (78%)

3 (21%)
4 (29%)
3 (21%)
3 (21%)

-
-

1 (7%)

1 (9%)
  7 (64%)
  3 (27%)

15
1-31

     2 (20%)

Robotic
Method
(n = 6)

67.5
44-78

5 (83%)
1 (17%)

27.6
20.9-32.9

5 (83%)
0

1 (17%)

12
10-18

4.5
2.8-5.5

5 (83%)

2 (40%)
2 (40%)

-
-
-
-

 1 (20%)

       0
 3 (60%)
 2 (40%)

4
1-10

0

Hand Assisted
Laparoscopic Method

(n = 21)

62
27-81

15 (71%)
6 (29%)

29.2
22.3-46.9

15 (71%)
1 (5%)

5 (24%)

15
8-25

4.25
1.5-15

15 (71%)

7 (47%)
3 (20%)
3 (20%)
2 (13%)

-
-
-

3 (25%)
7 (58%)
2 (17%)

5
1-25

0

Laparoscopic
Method
(n = 12)

69
43-76

9 (75%)
3 (25%)

27.5
19.2-39.8

8 (67%)
2 (17%)
2 (17%)

14.5
7-23

3.95
2.3-15.0

8 (67%)

3 (38%)
1 (12%)
1 (12%)
1 (12%)
1 (12%)
1 (12%)

-

0
7 (87%)
1 (13%)

7
1-21

0

p Value

0.59

0.83

0.83

0.76

0.66

0.94

0.87

0.70

0.63

0.07

0.24

BMI = body mass index.
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RESULTS

Of 57 patients, the open, robotic, laparoscopy
with or without hand assistance RN were performed
in 18, 6, 21, and 12 patients, respectively. The patient
characteristics are listed in Table-1, which were not

significantly different between the four methods. The
perioperative outcomes are tabulated in Table-2. There
were no positive surgical margins in any of patients
with malignancy. The postoperative change in creati-
nine, drop in hemoglobin, and perioperative compli-
cation rates were similar between the 4 methods. The

Table 2 – Perioperative outcomes in patients undergoing radical nephrectomy by different methods. Statistically signifi-
cant pairwise comparisons (p < 0.01 to adjust for multiple comparisons).

Operative time
(minutes)

Estimated blood
loss (mL)

Postoperative
change in creati-
nine (mg/dL)

Postoperative
drop in Hgb
(g/dL)

Blood transfusion

Postoperative
analgesia

Postoperative
morphine
equivalent use for
analgesia (mg)

Hospital stay
(Days)

Perioperative
complication rate

Median
Range

Median
Range

Median
Range

Median
Range

PCA pump
Other

Median
Range

Median
Range

N (%)

Open
Method
(n = 18)

Robotic
Method
(n = 6)

345
246-548

125
25-1500

0.3
-0.4-0.8

-1.4
-3.5 - 0.1

1 (16%)

0
6 (100%)

19.0
2-212

3
2-5

1 (18%)

Hand Assisted
Laparoscopic Method

(n = 21)

Laparoscopic
Method
(n = 12)

p Value

202
116-382

500
75-3000

0.15
-1.0-2.9

-2.1
-7.4 - 0.5

3 (16%)

6 (75%)
2 (25%)

5.5
1-10

5
3-11

3 (17%)

265
129-402

100
10-1000

0.4
0-3.8

-1.7
-4.2-1.1

5 (24%)

3 (14%)
18 (86%)

16
0-210

4
1-61

4 (19%)

237.5
181-434

125
50-300

0.4
0.1-0.8

-2.3
-3.5 - 0.6

2 (17%)

2 (17%)
10 (83%)

30
0-58

4
3-12

2 (17%)

0.02

0.01

0.11

0.30

0.9

0.0035

0.37

0.03

1.00

Operative time = robotic method vs. open method; Estimated blood loss = open method vs. hand assisted laparoscopic method and
open method vs. laparoscopic method; Postoperative analgesia = open method vs. hand assisted laparoscopic method and open
method vs. robotic method; Hospital stay = open method vs. robotic method.
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Table 3 – Morbidities following radical nephrectomy by method of surgery.

Open Method
(n = 18)

Morbidities
(n = 3, 17%)

  1. Clostridium Difficile
    colitis
  2. Pneumonia
  3. Pneumothorax

Robotic Method
(n = 6)

Morbidity
 (n = 1, 18%)

Stapler failure resulting
in renal vein bleeding

and conversion to
hand assisted

laparoscopic method

Hand Assisted Laparoscopic
Method
(n = 21)

Morbidities
(n= 4, 19%)

000.1. Perforated duodenum
000.2. Brachial plexus injury
000.3. Enterocutaneous
     00....fistula
000.4. Pneumonia

 Laparoscopic Method
(n = 12)

Morbidities
(n = 2, 17%)

01. Wound dehiscence
02. Myocardial infarction

operative time was significantly longer in the robotic
method 345 (246-548) minutes compared to the open
method, 202 (116-382) minutes (p = 0.02). There were
no statistical differences in operating time between
open, HAL, and laparoscopic methods. However, the
median estimated blood loss was significantly higher
in the open method 500 (75-3000) mL compared HAL,
and laparoscopic methods; 100 (10-1000) and 125
(50-300) mL respectively (p = 0.01). The patients who
underwent open nephrectomy tended to have higher
rates of postoperative patient controlled analgesia
(PCA) use compared to robotic and HAL methods at
75% versus 0% and 14%, for the robotic and HAL
methods respectively (p = 0.0035). The median hos-
pital stay for patients undergoing RN by robotic meth-
ods was significantly shorter compared to open
method, 3 vs. 5 days (p < 0.01). A total of 10 (17%)
perioperative complications and 2 (3.8%) deaths oc-
curred in the entire study cohort. One patient died on
postoperative day 10 from aspiration following open
radical nephrectomy, and the other death occurred in
a patient on postoperative day 6 secondary to fulmi-
nant pancreatitis following laparoscopic left radical
nephrectomy. The perioperative complication rates
between the four methods were not significantly dif-
ferent; 17%,18%,19%, and 17% for open, robotic,
HAL, and laparoscopic methods respectively (p =
1.00).  The morbidities following RN by method of
surgery are detailed in Table-3. Of the 57 patients, 11
open (61%), 6 robotic (100%), 12 hand assisted
(57%), and 4 pure laparoscopic (33%) cases were

available for cost analysis. Mean operating room costs
were US$ 4,533, US$ 10,252, US$ 8,432, and US$
7,781, for open, robotic, hand assisted, and
laparoscopic cases, respectively (p = 0.007). Total
mean hospital costs were US$ 25,503, US$ 35,756,
US$ 30,417, and US$ 30,293 for open, robotic, hand
assisted, and pure laparoscopic cases, respectively (p
= 0.36).

COMMENTS

Most recently, the da Vinci Surgical Robotic
System has been added to the armamentarium of mini-
mally invasive surgery and is being increasingly used
to perform complex urologic procedures (10,11). We
have previously published on the feasibility of ro-
botic radical nephrectomy, and in this study, we evalu-
ated the perioperative outcomes of patients undergo-
ing RN by one of the four contemporary methods;
open, robotic, laparoscopic methods with or without
hand assistance (4). The current study includes pa-
tients who have undergone RN by one of the four
methods performed by a single surgeon, thereby mini-
mizing the impact on perioperative outcome of dif-
ferent surgeons performing the procedure.

Our study demonstrates that RN can be per-
formed by any one of the four methods with compa-
rable perioperative outcomes by a surgeon familiar
with the techniques. While the characteristics of pa-
tients undergoing RN by four methods were not sta-
tistically different, the estimated median blood loss
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of 500 mL (75-3000) and morphine use (need for
PCA) was significantly higher in the open surgery
method, and the median operative time was signifi-
cantly shorter at 202 minutes (116-382) compared to
one or more of the other methods (p < 0.05). The
prolonged operative time in patients undergoing RN
by robotic method is probably related to the learning
curve, as studies in literature confirm improved op-
erative time with increasing experience with other
robotic urological procedures (12). Another major
limitation of RN by robotic method is increased cost.
Although a detailed cost analysis is beyond the scope
of this article, we demonstrated an increased mean
operating room cost in the robotic and laparoscopic
groups compared to the open group. Overall hospital
costs, however, were not statistically different be-
tween groups. Patients treated with robotic methods
had the least median length of stay in the hospital,
and blood loss was significantly less than the open
method and comparable to other laparoscopic meth-
ods. Although we have postulated in a prior publica-
tion that the three dimensional visualization and endo-
wrist movements of the DSRS may facilitate perfor-
mance of renal cancer surgery with IVC invasion or
partial nephrectomy, it remains to be proved whether
these technical advantages will result in improved
clinical outcomes compared with pure laparoscopic
management of cases by experienced laparoscopic
urologic surgeons (4).

The perioperative complication rate for our
entire cohort was 17%, which is comparable to pub-
lished data in the literature (13). There were no sig-
nificant differences in complication rates between the
four methods. However, the nature of the complica-
tions was distinctly different and dependent on the
method used to perform RN. Bowel perforation oc-
curred more frequently in patients undergoing HAL
nephrectomy, whereas a solitary case of pneumotho-
rax occurred in a patient undergoing RN by open
method. Although we attempted to perform most open
RN through an extraperitoneal approach, almost all
cases of laparoscopic RN with and without hand as-
sistance was performed using an elective
transperitoneal approach. The higher incidence of
bowel related complications in the HAL method was
perhaps related to the transperitoneal approach and

more frequent use of HAL method in patients with
increased intra-abdominal adhesions. All 3 cases of
bowel complications occurred in first three patients
undergoing surgery by HAL. While other large ne-
phrectomy series have also reported similar bowel
injuries, both bowel injuries reported in this series
occurred early in our experience, highlighting the
complexity and learning curve associated with per-
forming RN by minimally invasive techniques (13).

Several large series published in the litera-
ture comparing safety and efficacy of laparoscopic
and open RN are either single or multinstitutional
series where procedures were performed by multiple
surgeons over an extended period of time (14,15).
Because the surgeon performing the procedure could
be a significant factor influencing both perioperative
and long term outcomes, it is unclear from the pub-
lished data the exact impact of the performing sur-
geon on the outcome. Moreover, there are no pub-
lished series in the literature on the same surgeon
performing RN using different methods. In our study,
by evaluating the perioperative outcome of patients
undergoing RN by one of four contemporary meth-
ods performed by a single surgeon, we have estab-
lished that a single surgeon familiar with various
techniques can perform RN by any of the methods
effectively with comparable complication rates,
which is similar to other published nephrectomy
series (13).

Although a single surgeon performed the sur-
geries on the entire cohort of patients included in this
study, the procedures were done at a teaching institu-
tion with urology residency training program. With
increasing experience, urology residents performed
a greater proportion of the surgery, which demon-
strates that all four methods of performing RN can be
incorporated in to a residency-training program. Oth-
ers have suggested utilizing a dedicated team of sur-
gical assistant and ancillary staff, especially in ro-
botic cases, to improve speed and efficacy of perform-
ing minimally invasive complex urological procedures
(16). Cases in this study were performed using rotat-
ing urology residents and available but well trained
ancillary staff, which suggest that our data is more
likely to be reproducible in other community medi-
cal centers that may not necessarily have the resources
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of centers of excellence. We performed an average
of 15 RN each year during the study period, which
confirms that RN by different methods inclusive of
the learning curve may be performed without in-
creased complications within a limited volume of
cases by surgeons familiar with the techniques.

The primary goal of our study was to evalu-
ate perioperative outcomes, and the data is not cur-
rently mature enough to evaluate oncological out-
comes. However, patients with open RN have longer
median follow up of 15 (1-31) months, of which 2/
10 (20%) developed disease recurrence with distant
metastasis. Clearly, longer follow-up is needed in
patients undergoing RN by the other three methods
to compare oncological outcomes. Because the in-
cidence of malignancy, stage and grade of malig-
nant tumors of were similar in patients undergoing
RN by the 4 methods, and no positive margins were
noted in any of the patients, we anticipate that the
oncological outcomes will also be comparable be-
tween the four methods.

Our study is limited by a relatively small
sample size, which is inadequately powered to detect
small differences between the four methods. The study
was conducted at a single institution and our results
remain to be validated by other centers where the same
surgeons perform RN by different methods. We are
unable to evaluate the differences in long-term onco-
logical efficacy between the methods because of the
short follow-up. Nevertheless, the study establishes
that radical nephrectomy can be performed either by
open, robotic, or laparoscopic with or without hand
assistance methods by a single surgeon familiar with
the techniques without significant difference in
perioperative complication rates.

CONCLUSIONS

Our data confirms that radical nephrectomy
can be performed using either open, robotic, or
laparoscopy with or without hand assistance by a
single surgeon without significant difference in
perioperative complication rates. A larger cohort and
a longer follow up are needed to validate our find-
ings and establish oncological outcomes.
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ABSTRACT

Objective: Compare two different techniques for laparoscopic live donor nephrectomy (LDN), related to the operative
costs and learning curve.
Materials and Methods: Between April/2000 and October/2003, 61 patients were submitted to LDN in 2 different refer-
ence centers in kidney transplantation. At center A (CA), 11 patients were operated by a pure transperitoneal approach,
using Hem-O-Lok® clips for the renal pedicle control and the specimens were retrieved manually, without using endobags.
At center B (CB), 50 patients were also operated by a pure transperitoneal approach, but the renal pedicles were controlled
with endo-GIA appliers and the specimens were retrieved using endobags.
Results: Operative time (231 ± 39 min vs. 179 ± 30 min; p < 0.000), warm ischemia time (5.85 ± 2.85 min vs. 3.84 ± 3.84
min; p = 0.002) and blood loss (214 ± 98 mL vs. 141 ± 82 mL; p = 0.02) were statistically better in CB, when compared to
CA. Discharge time was similar in both centers. One major complication was observed in both centers, leading to an open
conversion in CA (9.1%). One donor death occurred in CB (2%). Regarding the recipients, no statistical difference was
observed in all parameters analyzed. There was an economy of US$1.440 in each procedure performed in CA, when
compared to CB.
Conclusions: Despite the learning curve, the technique adopted by CA, showed no deleterious results to the donors and
recipients when compared with the CB. On the other hand, this technique was cheaper than the technique performed in the
CB, representing an attractive alternative for LDN, mainly in developing centers.

Key words: kidney transplantation; nephrectomy; laparoscopy; costs and cost analysis
Int Braz J Urol.  2006; 32: 23-30

INTRODUCTION

Since the first laparoscopic nephrectomy
(LN) was performed by Clayman et al. (1), many uro-
logical procedures have been done using this approach
(2,3). In 1995, Ratner et al. (4) described the first
pure LDN and later, Wolf et al. (5) described the first
hand-assisted LDN. Many authors have compared the

laparoscopic approach with the conventional open
approach for live renal procurement, observing simi-
lar results (6-8).

In fact, both laparoscopic techniques (pure and
hand-assisted) show advantages and disadvantages
when compared to each other and both show two im-
portant disadvantages when compared to the open ap-
proach: the learning curve and the operative costs.
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Herein, the authors compare two different
techniques adopted in two referral centers in renal
transplantation, pointing out the operative costs and
the learning curve.

MATERIALS AND METHODS

The first 11 left LDN performed between
January and October 2003 in CA, were compared to
the first 50 left LDN performed between April 2000
and August 2003 in CB.

In both centers, pure laparoscopic technique
was adopted and harmonic scalpel (Ultracision®,
Ethicon Endosurgery, OH) was used throughout the
procedures, for renal pedicle dissection and vascular
control of small vessels.

In the CA, the renal pedicle was controlled
using Hem-O-Lok clips® (Weck Closure Systems, re-
search triangle, CA). After release the whole kidney
and ureter division, a modified Pfannenstiel incision
was done (Figure-1) and the assistant’s hand was in-
serted in the abdominal cavity without any hand-as-
sist device (Figure-2), as described by Shalhav et al.
(9). The kidney was lifted up by the assistant’s fin-
gers (Figure-3) and two large Hem-O-Lok® clips were
applied to the renal artery and vein. Finally, the ves-

sels were divided and specimen was removed manu-
ally from the peritoneal cavity.

In the CB, after release the whole kidney and
ureter division, an endobag (EndoCatch bag II®,
Ethicon Endosurgery, OH) was inserted in the perito-
neal cavity through a Pfannenstiel incision and en-
gulfed the kidney and ureter. Three metallic clips were
applied to the renal artery and the renal vein was con-
trolled and divided with an endo-GIA applier (ETS-
Flex 35mm, Ethicon Endosurgery, Cincinnati, OH).
Finally, the renal artery was divided and the kidney
was removed from the peritoneal cavity inside the
endobag.

Figure 1 – Modified Pfannenstiel incision. The skin is opened
horizontally and the aponeurosis is opened vertically (cruciform
incision).

Figure 2 – Introduction of assistant’s arm in the peritoneal
cavity without using any hand-assist device.

Figure 3 – Renal pedicle exposure between the assistant hand’s
fingers.
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RESULTS

A statistical difference was observed in all
transoperative data when both groups are compared
as seen in Table-1. In CA, one transoperative bleed-
ing from the renal artery was observed, leading to
urgent open conversion (9.1%). Likewise, one
transoperative complication was observed in the CB
(2%), represented by prolonged warm ischemia time
due to inadvertent renal artery clipping (27 minutes).
No open conversions were observed in the CB.

On postoperative time, one major complica-
tion was observed in the CA (9.1%) and two in CB
(4%). One of these two complications in CB, led the
patient to death (2%), caused by an unrecognized large
bowel perforation and peritonitis (Table-2).

Operative Costs
In the first 40 of 50 procedures performed at

CB, the laparoscopic endo-GIA applier was used to

control the renal vein. In the last ten cases, the Hem-
O-Lok® clips were adopted to control this vessel.
Moreover, in all procedures at this center, the endobag
was used to remove the kidney from the peritoneal
cavity. The asking price for both devices per proce-
dure was US$ 1480 (endo-GIA applier - US$ 1000
and endobag - US$ 480). On the other hand, only 4
Hem-O-Lok® clips were used per procedure in the
CA, costing US$ 40 (US$ 10 each). Therefore, there
was a savings of US$ 1440 in each procedure per-
formed in the CA, when compared with the CB.

Regarding the recipients, no statistical dif-
ference was observed in all parameters analyzed
(Table-3, Figure-4).

COMMENTS

The LN is considered a complex procedure,
requiring specific skills in laparoscopy. In average,
20-30 LN are required to overcome the learning curve

Overall surgical time (min) .231 ± 39 (160-305)  .179 ± 30 (120-270) < 0.000
Warm ischemia time (min) 5.85 ± 2.85 (3.5-11) .3.84 ± 3.84 (1.2-27) 0 0.002
Blood loss (mL) .214 ± 98 (80-440)  .141 ± 82 (30-350) 0 0.02
Major complications
Bleeding from renal artery 0001 (9.1%)       -     -
Inadvertent renal artery control       - 00  1  (2%)                                 -
Conversion to open procedure 0001 (9.1%)

Transoperative Data Results        P
        Center A        Center B

Table 1 – Transoperative data of donors.

Major complications 1 (9.1%) 2 (4%)   -
Reoperations 1 (9.1%) 2 (4%)   -
Hospital stay (days) 2.8 (2-5) 3.2 (2-6)   -
Death - 1 (2%)   -

Postoperative Data    Results    P
        Center A        Center B

Table 2  –  Postoperative data of donors.
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(10). Beside this, it is advised to start a LDN pro-
gram with two proficient surgeons in laparoscopy, in
order to decrease the learning curve (11).

Comparing the transoperative data of both
centers, one can note that CB already overcame the
learning curve, but CA still is passing through this
period (1,4,6-9). Nonetheless, no deleterious results
were observed in CA donors, likewise, no difference
was observed in the recipients when compared to CB
recipients.

The second major impeachment that pre-
cludes the global dissemination of this technique is
related with the operative costs. Some authors (12,13)
observed that the hospital costs for a LN were greater
than for an open nephrectomy. Mullins et al. (12)
evaluated the four available treatment options for re-
nal chronic failure, based on Medicare data. After 2
years of follow-up, the highest costs were observed
with the cadaveric donor procurement (US$ 299,818),
followed by laparoscopic live donor procurement

Delayed renal function 9.1% 8%
Transoperative complications 1 1
Postoperative complications 2 9
Acute/Chronic rejection 2/0 (18.2%) 4/2 (12%)
Graft lost 1 (9.1%) 2 (4%)
Death 1 (9.1%) 2 (4%)

Overall Data                     Results
               Center A                                  Center B

Table 3 – Overall data of recipients.

Figure 4  – Receptors data. Serum creatinine pre- and post-transplant.



27

Pure Laparoscopic Live Donor Nephrectomy

(US$ 296,636) and open live donor procurement (US$
257,271). Dialysis was the least expensive treatment
(US$ 147,460). Likewise, Pace et al. (13) showed that
LDN is more expensive than the open donor nephre-
ctomy (US$ 10,317 vs. US$ 9,853), but, on the other
hand, the quality of life was considered better for the
laparoscopic group (0.768 vs. 0.706). The authors
concluded that the overall costs (hospital and social
costs), allow the use of LDN for live kidney procure-
ment.

Finally, Simforoosh et al. (14) recently pub-
lished their experience with a new technique for LDN,
in which the use of endo-GIA and endobags were
changed by metallic clips and manual specimen re-
trieval. The authors observed an economy of U$ 600
per procedure and concluded that this approach is
safer and less costly when compared to the standard
laparoscopic technique. Our experience is in congru-
ence with the Iranian’s data. The difference in the
cost savings between both groups (US$ 1440 vs. US$
600), probably is related with the exchange price
charged in different countries.

The present study showed that the technique
adopted by CA is cheaper than the technique em-
ployed in CB, because the use of disposable devices
as endo-GIA appliers or endobags was not used.
Moreover, the manual specimen retrieval as proposed
by Shalhav et al. (9), precluded the use of hand-assist
devices, which costs range from US$ 600 to US$ 960.
The additional costs related to the use of special dis-
posable devices can rule out the employment of the
laparoscopic live renal procurement in developing
centers around the world.

CONCLUSION

Despite the learning curve, the technique
adopted by the CA, showed no deleterious results to
the donors and recipients when compared to CB. On
the other hand, this technique was cheaper than the
technique performed in CB, representing an attractive
alternative for LDN, mainly in developing centers.
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EDITORIAL COMMENT

End-stage renal disease accounts for US$
17.9 billion annually in direct medical costs in the
United States (1). Over the past years, LDN has been
the standard approach for kidney retrieval in live do-
nors in many centers. More than 60% of the centers
in the USA currently perform LDN and numbers are
rising in Europe as well (2).

The paper shows that the authors (both
groups) have good experience with Laparoscopy. The
operative time and warm ischemia time in Group CA
is still high, but this is a complex laparoscopic proce-
dure, and this learning curve will decrease with a
larger number of cases (as shown by CB). An impor-
tant fact is “no deleterious results were observed in
CA donors and recipients”. CA group shows a good
alternative to a LDN, with a “better price” and the
advantage that the kidney can be lift up by the
assistant’s hand at the time of hilum treatment and
removed by the same person, not wasting time.

Early recovery of graft function, longer-term
renal function, and patient and allograft survival are

similar for live donor kidneys obtained by either a
laparoscopic or an open surgical technique (3).

Advances in preoperative imaging and
laparoscopic technique have enabled surgeons to ex-
tend the indications for live donor nephrectomy. The
new generation of three-dimensional imaging facili-
tates operative planning and intraoperative dissection.
Acquisition of laparoscopic skills has also enabled
surgeons to perform donor nephrectomies on kidneys
that would have been previously considered less suit-
able for donation (e.g. right-sided or with anomalous
vasculature). As imaging and laparoscopic techniques
continue to advance, it is expected that minimally in-
vasive donor nephrectomy will continue to evolve (4).
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EDITORIAL COMMENT

One of the major challenges related to mini-
mally invasive surgery is the inherent cost of tech-
nology. In developing countries, the use of disposables
such as trocars, vascular staplers, and endo-bags, raise
intraoperative costs to such a level that makes the
procedure prohibitive.

In this article, the authors present two modi-
fications in the technique of live donor nephrectomy
in order to minimize intraoperative costs. As such,
they avoid the use of the Endo-GIA to control the
renal vein and the use of Endo-bag to retrieve the
graft. By doing so, they were able to reduce costs in
up to US$ 1400 for each procedure, without jeopar-
dizing the safety of the donor and the quality of the
graft. This is similar to what have already been as-
sessed and reported by the Iranian group from the
Beheshti University of Medical Science, which found
a US$ 600 decrease in operative costs in each ne-
phrectomy (1).

In addition to reduce costs, the technique sug-
gested by the authors have other advantages that are
worth to be highlighted: 1) The Endo-GIA stapler,
used to control the renal vein, has a potential mal-
function rate of 1.7% that could lead to catastrophic

donor bleeding and undesirable problems with the
graft. In a review of 565 nephrectomies performed
using the Endo-GIA stapler, the disposable device did
not work properly in 10 cases. Nonetheless, the etiol-
ogy of the failure included preventable causes in 7
cases and primary instrument failure in only 3 cases
(2). 2) The Endo-GIA has a lower leak pressure when
compared to the self-locking polymer clips (262 vs.
1220 - 1500 mmHg) and bleeding may occur in the
donor through the staple line, between individual
staples, under supra-physiologic arterial blood pres-
sures (3). 3) The Endo-GIA applies 3 rows of stag-
gered staples on either sides of the central cut, which
result in a waste of 5 - 10 mm of vessel length after
trimming the staples from the graft side. Moreover,
one has to cut-off the staple line from the in order to
vent the graft during perfusion (4). 4) Finally, the use
of an Endo-bag to retrieve the graft, may prolong
warm ischemia time since the graft has to be fitted
within the bag prior to its extraction. In fact, using
the hand actually helps to retract the graft laterally,
allowing a better exposition of renal vessels, and
quicker graft retrieval without the risk of graft slip-
ping out of the bag.
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There is no doubt that lowering intra-opera-
tive costs is one goal to be achieved in developing
countries. However, one should always bear in mind
that the safety of the patient should never be compro-
mised. Therefore, the authors are to be congratulated
for describing a cheaper and safer technique of
laparoscopic live donor nephrectomy.
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ABSTRACT

Introduction: We aimed to investigate the rate of urinary retention after knee arthroplasty, the various factors involved in
predicting those at risk for retention and to assess the impact of retention and catheterization on joint sepsis.
Materials and Methods: A retrospective review was conducted of all available case notes of patients undergoing total knee
arthroplasty in a consecutive 2-year period (2000-2002). Adequate data was available for 142 patients.
Results: 142 patients underwent total knee arthroplasty. 19 patients were catheterized preoperatively for monitoring urine
output. 123 patients were not catheterized. Urinary retention occurred in 19.7% (28/142). The mean day of catheterization
for retention was 0.66. The mean duration of catheterization in patients developing retention was 3.58 days and was 3 days
in the patients catheterized pre - or perioperatively. Deep joint sepsis occurred in 2.1% (3/142) - only one had been cath-
eterized and that was preoperatively. No case of infection had urinary retention or had a symptomatic urinary tract infec-
tion. The only factors predicting those at significant risk of retention following knee arthroplasty was a past medical history
of urinary retention (p = 0.049) and postoperative morphine requirement (p = 0.035). No patients required urological
surgical intervention at mean follow up of 1.97 years.
Conclusions: This study supports the use of indwelling urinary catheterization for patients developing urinary retention
after total knee arthroplasty.

Key words: urinary retention; urinary catheterization; arthroplasty, replacement, knee; sepsis; urinary tract infection
Int Braz J Urol.  2006; 32: 31-4

INTRODUCTION

Acute urinary retention is a common com-
plication following total joint arthroplasty with the
incidence ranging from 10.7 (1) to 84% (2). This
complication may rarely but significantly lead to
deep joint sepsis (3). There is little in the literature
however looking specifically at knee arthroplasty
in this setting (4). This is surprising since joint sep-
sis is more common in knee versus hip arthroplasty
(5) and when there is infection associated with a
knee prosthesis this is more difficult to treat as com-

pared with hip prostheses (6). It is known that blad-
der overdistension leads to an alteration in bladder
function and there may be a delay in return to nor-
mal bladder physiology after catheter removal. A
large residual itself also predisposes to urinary tract
infection and bladder drainage in this situation pre-
vents this. Therefore, it would be helpful to be able
to predict those patients at risk of urinary retention
postoperatively and observe them closely to cath-
eterize either preventatively or early to prevent
overdistension with its attendant complications. We
therefore aimed to investigate the rate of urinary re-
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tention after knee arthroplasty, the various factors
involved in predicting those patients at risk for reten-
tion and to assess the impact of urinary retention and
catheterization on joint sepsis.

MATERIALS AND METHODS

A retrospective review was conducted of all
available case notes of patients undergoing total knee
arthroplasty in a consecutive 2-year period (2000-
2002). One hundred and forty-two patients underwent
total knee arthroplasty in this period and adequate
data was available on all 142 patients. Variables noted
included age, sex, rate of urinary retention, catheter-
ization, urinalysis, urinary tract infection, joint sep-
sis, anesthetic type, use of patient controlled analge-
sia, postoperative morphine requirement, alpha block-
ade, past medical and urological history.

All patients received a 1.5g dose of cefuroxime
intravenously at induction and 2 further doses of 750
mg 8 and 16 hours postoperatively. If catheterization
was subsequently required then 80 mg gentamicin in-
tramuscularly was administered prophylactically prior
to insertion of the catheter. Similarly, before removing
a catheter 80 mg gentamicin was given intramuscu-
larly. The results were tabulated and analyzed using
the programs Microsoft ExcelTM and Stats DirectTM.

RESULTS

One hundred and forty-two patients
underwent total knee arthroplasty. Nineteen patients
were catheterised preoperatively for the monitoring
of urine output. This left 123 patients of whom 28
were catheterised due to urinary retention
postoperatively. Therefore 66.9% (95/142) patients
in our study did not require catheterisation at all.
Preoperative urinalysis was available for 66.2% (94/
142) of patients. These results were universally
negative. Patients were catheterised if they could not
void postoperatively and were in discomfort or had a
palpable bladder. Urinary retention occurred in 21.1%
(30/142) this includes 2 patients with a preoperative
catheter developed retention after its removal (Table-

1). The mean day of catheterisation for retention was
0.66. The mean duration of catheterisation in patients
developing retention was 3.58 days and was 3 days
in the patients catheterised pre- or perioperatively.
Deep joint sepsis occurred in 2.1% (3/142) - only one
had been catheterised and that was preoperatively.
No case of prosthetic infection occurred following
post-operative urinary retention. No patients had a
symptomatic postoperative urinary tract infection. The
risk of developing acute urinary retention after knee
arthroplasty did not correlate significantly with age,
sex, past medical history, alpha blockade, anaesthetic
type or use of patient controlled analgesia. There were
two factors predicting those at significant risk of
retention following knee arthroplasty. The first
variable was a past medical history of urinary
retention (p = 0.049 using Fisher’s exact test). The
other was mean postoperative morphine requirement,
which was noted to be higher in the retention group
(34mg) versus those not developing retention (25mg)
(p = 0.035) (Table-1). No patients required urological
surgical intervention at mean follow up of 1.97 years.

COMMENTS

Urinary retention and bladder overdistension
may be missed surprisingly easily in the postoperative
period especially with the altered sensorium that oc-
curs with anesthetic and postoperative pain medica-
tions - the case of retention is thus “masked” as there
is apparently little in the way of symptoms. The se-
quelae are not only limited to the immediate postop-
erative period because prolonged overdistension can
lead to long-term bladder dysfunction. Once the blad-
der is stretched beyond its physical capacity then its
ability to contract during voiding will be decreased.
This overdistension causes ischemic injury to the blad-
der thus decreasing detrusor contractility and subse-
quent bladder decompression causes further injury. De-
compression allows enhanced lipid peroxidation, which
is associated with decreased metabolism thus impair-
ing detrusor function even further (7). These processes
are involved in the genesis of a “myogenic bladder”
and the associated anesthesia and perioperative
overhydration may exacerbate the condition further
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with the length and degree of overdistension. Many of
these patients will already have an aging bladder, which
will not bear much further insult. In the effort to avoid
catheterization, it is important therefore not to miss these
patients with urinary retention and a high index of sus-
picion is advised especially if there is any previous his-
tory of lower urinary tract symptoms. A large bladder
residual volume contributes to infection and the treat-
ment is bladder drainage to avoid stagnation and there-
fore prevent urinary infection. There is a need to there-
fore identify those patients who are most at risk of uri-
nary retention postoperatively so that they may be moni-
tored more closely and catheterized early or even pro-
phylactically before bladder overdistension occurs.

Deep joint sepsis following arthroplasty may
occur by direct contamination of the wound or it may
also arise from a distant site by haematogenous spread
(8). The spread of infection from the urinary tract to
cause deep joint sepsis has been well documented
(9,10). Deep joint sepsis is more common following
knee arthroplasty with a quoted incidence of 2.5% as
compared with 0.64% post hip arthroplasty (5). Septic
arthritis of the knee is more difficult to treat than that
involving the hip. The reasons postulated for this vari-
ance are multifold (6). The knee lies superficially and

therefore has less well vascularized muscle covering.
This may lead to poorer soft tissue healing. More of
the knee is exposed to cement and there may be diffi-
culty eradicating bacteria adherent to the cement. The
reamed hole in the distal femur may also provide an
escape pathway for bacteria after debridement.

It is because of the risks of joint sepsis that
orthopedic surgeons remain concerned about urinary
retention, urethral instrumentation and prolonged cath-
eterization in the postoperative arthroplasty patient.
Various differing approaches have been tried includ-
ing indwelling (IDC) or intermittent catheterization
(CIC) for all patients postoperatively, IDC or CIC for
patients developing retention or alternatively to try to
predict those at risk of acute urinary retention. IDC
has been perceived to be associated with an increased
incidence of urinary tract infection as opposed to CIC.
Numerous studies have found no significant increased
risk of urinary tract infection of IDC for 48 hours over
CIC (4,11,12). The study by Michelson et al. (12) how-
ever did note a significantly higher rate of infection if
IDC was continued beyond 48 hours.

Our study identified previous urinary reten-
tion as a weak predictor (p = 0.049) as a predisposing
factor for subsequent retention. The evidence for

Table 1 – Demographics for all 142 patients divided into 3 groups:  without  catheter, preoperative catheter and postoperative
catheter for acute urinary retention (AUR).

                                                  Without Catheter   Preoperative Catheter   Postoperative Catheter (AUR)

Mean age 72 74 73
Total number 97 19* 26
M:F 44:53 10:9 14:12
GA:Spinal 82:15 12:7 23:3
Postoperation morphine -
   mean in mg first 24 hours 25 21 34
Postoperation UTI   -   -   -
Joint sepsis 02 01   -
PMH LUTS 09 02 05
PMH AUR 02 02 04
PMH urological surgery 05 01 04
PMH alpha blockade 01 01 04

Two patients with a preoperative catheter experienced retention after its removal. One was an eighty-one year old male who had
spinal anesthesia with a PCA using 11 mg of morphine. The other was an eighty-three year old woman who had a general anesthetic
with 34 mg postoperative morphine administered via a PCA. LUTS = lower urinary tract symptoms; AUR = acute urinary retention;
UTI = urinary tract infection; GA = general anesthetic; PMH = past medical history; PCA = patient controlled analgesia.
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postoperative morphine requirement predisposing to
retention however was stronger (p = 0.035). With our
protocol, we observed a urinary retention rate of 19.7%
(28/142). We kept the duration of catheterization to a
minimum with catheter removal occurring as soon as
the patient was mobile. The mean duration of catheter-
ization in patients developing retention was 3.58 days
and was 3 days in the patients catheterized pre - or
perioperatively. According to our regimen, all patients
received prophylactic cefuroxime as detailed above and
where also given single doses of gentamicin with cath-
eter insertion and removal. Deep joint sepsis occurred
in 2.1% (3/142) - only one had been catheterized and
that was preoperatively. No case of deep joint sepsis
had urinary retention or had a symptomatic urinary tract
infection.

CONCLUSION

This study offers a safe bladder management
protocol post knee arthroplasty. The joint sepsis rates
in this study are comparative for knee arthroplasty
and none of these cases was associated with urinary
retention or postoperative catheterization. The posi-
tive correlations between a previous history of reten-
tion and postoperative morphine requirements with
the risk of postoperative retention allows for the closer
monitoring of these patients postoperatively. This
would allow for the prevention of bladder
overdistension in these cases deemed at higher risk
by the recognition of retention earlier on. These find-
ings will therefore help to prevent the genesis of the
“myogenic bladder” and its complications.
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ABSTRACT

Objective: To analyze the results of the treatment of transitional cell carcinoma (TCC) of the bladder with radical cystec-
tomy and determine which prognostic factors can be utilized as disease-free survival and cancer-specific survival indepen-
dent variables.
Materials and Methods: Medical records of 113 patients submitted to radical cystectomy and bilateral iliac lymphadenec-
tomy between 1993 and 2005 were reviewed. The risk factors analyzed were age, sex, pathological stage, tumor grade,
presence of carcinoma in situ and the presence of lymph nodes involvement.
Results: After a mean follow-up of 31.7 ± 28.5 months, 46 patients (40.7%) presented recurrence and 24 patients (21.2%)
died due to cancer. Only pathological stage and the lymph nodes involvement became independent variables for recurrence
and survival. Patients with T4 stage presented 9.6 times the risk of recurrence of the disease when compared with stage T0
patients (p = 0.010) and the patients with lymph node involvement presented 2.5 times the risk of recurrence (p = 0.047)
and 3.1 times the risk of death (p = 0.022) when compared to patients without lymph nodes involvement.
Conclusions: Pathological stage and the involvement of lymph nodes represented more important prognostic variables, and
in the presence of advanced stage tumors (T3/T4) and involvement of lymph nodes, the institution of adjuvant treatment
should be considered.

Key words: bladder neoplasms; transitional cell; cystectomy; prognosis
Int Braz J Urol.  2006; 32: 35-42

INTRODUCTION

Bladder cancer is responsible for 7% of all
types of neoplasia in men and 2% in women (1).
Around 25% of the diagnosed cases are infiltrative
tumors, and presently radical cystectomy is the treat-
ment of choice in such cases (2). However, clinical
evolution of these patients is not uniform and, de-
spite aggressive surgical treatment, around 50% die
after 5 years of follow-up (3-5).

Such high treatment failure rates can be ex-
plained by the fact that bladder infiltrative tumors
present a trend towards the development of metasta-
sis, which was not identified by diagnostic methods
available at the time of treatment (6,7). For this rea-
son, even though its benefit is not clearly defined,
adjuvant chemotherapy has been indicated as a strat-
egy to improve treatment efficacy (6).

Two important measures that can contribute
to improve therapeutic results are the development
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of new chemotherapy agents, and an adequate selec-
tion of the patients who are candidates for adjuvant
treatment (8,9). In this context, the definitions of re-
currence and survival independent prognostic factors
that allow the selection of high-risk patients that can
benefit from adjuvant treatment assume a fundamen-
tal importance. Previous studies have demonstrated
that pathological stage, the tumor grade, the presence
of carcinoma in situ (CIS) and the involvement of
lymph nodes constitute important prognostic factors
in patients with bladder TCC (3,10).

The objective of the present study is to ana-
lyze the results of bladder TCC treatment with radi-
cal cystectomy and determine which prognostic fac-
tors can be used as mortality and recidivation inde-
pendent variables due to this aggressive behavior
neoplasia.

MATERIALS AND METHODS

Between March 1993 and January 2005, the
medical records of 153 patients diagnosed with blad-
der cancer submitted to radical cystectomy and
obturatory lymphadenectomy were revised. After the
exclusion of patients that received neoadjuvant che-
motherapy, that presented tumors of other histology
types and those who had incomplete medical records
and did not have available follow-up, the final group
was composed of 113 patients.

Preoperative diagnosis was performed by
transurethral resection. All patients were staged with
thorax radiography and computerized tomography of
the abdomen and pelvis, and were considered bear-
ers of a localized disease. The indications of radical
cystectomy included the presence of tumors compro-
mising the  muscular layer (T2), and superficial tu-
mors refractory to multifocal or intravesical therapy.
Fifteen patients with extravesical disease (T3-T4 or
positive lymph nodes) were submitted to adjuvant
chemotherapy with metotrexate, vinblastine,
adriamycin and cisplatin (M-VAC).

Risk factors analyzed were age, sex, patho-
logical stage, tumor grade, presence of CIS and an
indication of involvement of the lymph nodes. The
analysis of the pathological stage and tumor grade

was conducted using the TNM system developed in
1997 and WHO respectively (11,12). For the analy-
sis of the pathological stage we utilized the T0, T1
(T1 + Tis), T2 (T2a + T2b), T3 (T3a + T3b) and T4
categories. Grade 1 and 2 tumors were considered
low grade, while grade 3 and 4  tumors were consid-
ered high grade.

Table-1 describes the characteristics of the
113 patients studied. The mean age was 65.9 years
(42 to 90), and the majority of patients (85.8%) were
male. As for the stage, we observed that 39% of the
patients presented extravesical disease (T3 and T4)
and the large majority (86.9%) presented high-grade
tumors (3 and 4). The presence of CIS was observed
in 40.7% of the patients, and the involvement of lymph
nodes in 15.7%. Twenty nine patients did not have

Table 1 – Characteristics of patients studied.

Age
(mean / median)
(variation)

Sex
(male / female)

Pathological stage
T0
Tis
T1
T2a
T2b
T3a
T3b
T4

Grade
Low
High

Carcinoma in situ
(yes / no)

Lymph nodes involvement
(yes / no)

       N (%)

65.9 ± 9.7 / 67.0
42 a 90

97 (85.8) / 16 (14.2)

13 (11.5)
09 (8.0)
18 (15.7)
18 (15.7)
11 (9.7)
12 (10.6)
23 (20.4)
09 (8.0)

11 (13.1)
73 (86.9)

46 (40.7) / 67 (59.3)

11 (15.7) / 59 (84.3)
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information regarding the tumor grade while 43 lacked
information regarding lymph node involvement. Mean
postoperative follow-up was 31.7 ± 28.5 months (me-
dian 24, 1 to 138).

During the postoperative period, follow-up
consisted of a visit 2 months after the surgery and
every 4 months until 1 year was completed. After this
period, patients were seen every 6 months or less in
cases of progression or death. On every visit, patients
were submitted to clinical exams, thorax radiogra-
phy and computerized tomography of the abdomen
and pelvis. Recurrence was defined as: a) local = pres-
ence of a new tumor lesion in the pelvis and/or
retroperitoneum or abdominal wall; b) systemic = in
other parts of the body; and c) urothelial = when
present in the urethra or upper urinary tract.

The main variables studied were disease-free
survival and cancer-specific survival. Patients that
died due to other causes were considered as censures
and were followed until the date of death. The Kaplan-
Meier method was utilized to determine survival
curves and statistical significance assessed by Log-
Rank and Breslow tests. Multivariate analysis was per-
formed with the Cox regression model showing a con-
fidence interval (CI) of 95%. The value of  p < 0.05
was considered statistically significant.

RESULTS

Forty-six patients (40.7%) presented recur-
rence; 20 local (17.7%), 25 systemic (22.1%) and 5
urothelial (4.4%). The most frequent systemic me-
tastasis sites were bone (24%), lung (22%) and liver
(13%). Four patients presented more than one type
of recurrence simultaneously – 3 local and systemic
and 1 systemic and urothelial. The mean disease-free
survival rate was estimated at 69 months (Kaplan-
Meier, CI 95% [55 to 83]). Twenty four patients
(21.2%) died due to cancer. The mean time of can-
cer-specific survival was estimated at 94 months
(Kaplan-Meier, CI 95% [79 to 109]).

Through the Kaplan-Meier method, we ob-
served that both pathological stage and the presence
of lymph node involvement significantly influenced
disease-free and cancer-specific survival. Of patients

with stage T0, T1, T2, T3, and T4, recurrences were
observed in 7.3%, 33.3%, 34.5%, 62.9% and 44.4%
of patients respectively (Breslow, p = 0.009), and
death in 0%, 18.5%, 9.3%, 37.1% and 33.3% respec-
tively (Breslow, p = 0.002) (Figures-1 and 2). As for
the analysis of lymph nodes, recurrences occurred in
8 of 11 patients with compromised lymph nodes
(72.7%) and in 20 of 59 patients without compro-
mised lymph nodes (33.9%) (Log-Rank, p = 0.015),
Figure-3. Death occurred in 6 (54.5%) and 12 (20.3%)
patients of the 2 groups respectively (Log-Rank, p =
0.015) (Figure-4).

In the Cox regression analysis, only pathologi-
cal stage and a compromise in the lymph nodes consti-
tuted recurrence independent variables in uni- and
multi-variate analysis (Tables-2 and 3). Even though
patients with high grade tumors presented 3.4 times
the risk of recurrence when compared to patients with
low grade tumors, this result showed to be only mar-
ginally significant (p = 0.093). According to Table-3,
we observed that patients with stage T4 presented a
recurrence risk 9.6 times greater than patients with stage
T0 (p = 0.010), and patients presenting involvement
of the lymph nodes presented a recurrence risk 2.5 times
greater than patients without compromised lymph
nodes (p = 0.047). Similar results were observed in
relation to cancer-specific survival (Table-4). Patients
with lymph node involvement presented a death risk
3.1 times greater when compared to those without
lymph node involvement (p = 0.022). The inclusion of
stage in this model was not possible since no patient
with stage T0 died due to the disease.

COMMENTS

In the present study, we analyzed the results
of the treatment of 113 patients with diagnosis of blad-
der TCC and determined which variables could be
used as independent prognostic factors of disease-free
and cancer-specific survival. Despite the radical sur-
gical treatment, after a mean follow-up of 32 months,
around 40% of the patients presented a recurrence
and 21% died of cancer. The only prognostic factors
independent from disease-free survival were patho-
logical stage and lymph node involvement. As for the
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Figure 3 – Disease-free survival according to lymph node in-
volvement (Log-Rank, p = 0.015).

Figure 4 – Cancer-specific survival according to lymph node
involvement (Log-Rank; p = 0.015).

Figure 1 – Disease-free survival according to pathological stage
(Breslow, p = 0.009).

Figure 2 – Cancer-specific survival according to pathological
stage (Breslow; p = 0.002).
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cancer-specific survival, lymph node involvement was
also an independent variable. Even though the inclu-
sion of pathological stage in the regression model for

mortality was not possible, we observed that while
no patient with stage T0 died, death occurred in 36%
of the cases when the stage was T3/T4.

Table 3 –  Results of Cox regression to determine the association of variables to disease-free survival (multivariate analy-
sis).

Relative Risk   CI at 95% p Value

Multivariate analysis
Stage 0.024
T1/T0 1.34 [0.14 - 12.86] 0.093
T2/T0 1.46 [0.16 - 13.71] 0.081
T3/T0 4.05 [0.52 - 31.79] 0.011
T4/T0 9.60 [1.06 - 87.04] 0.010

Lymph nodes
(yes / no) 2.51 [1.01 - 6.21] 0.047

Table 2 –  Results of Cox regression to determine the association of variables with disease-free survival (univariate
analysis).

Age
(≥  67 years / < 67 years)

Sex
(male / female)

Stage
T1/T0
T2/T0
T3/T0
T4/T0

Grade
(Low / High)

Ca in situ
(yes / no)

Lymph nodes
(yes / no)

01.03

01.64

05.91
06.37
14.01
19.04

03.40

01.36

02.68

[0.57 - 1.87]

[0.65 - 4.16]

[0.75 - 46.80]
[0.80 - 50.94]
[1.84 - 106.71]
[2.05 - 176.48]

[0.82 - 14.17]

[0.75 - 2.45]

[1.17 - 6.14]

0.910

0.299

0.011
0.093
0.081
0.011
0.010

0.093

0.311

0.020

Univariate analysis

Relative Risk CI at 95% p Value
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Many studies analyzed the prognostic fac-
tors in patients with bladder TCC treated with radi-
cal cystectomy. The pathological stage and lymph
nodes involvement have been considered by many
authors to be the main prognostic factors in these
patients (3,4,13,14). In an analysis of 130 patients,
Soloway et al. (4) observed that 5-year survival rates
were 82% for patients with superficial tumors, 65%
for those with T2 and 28% for patients with T3/T4,
while patients with lymph node involvement pre-
sented a 5-year survival rate of 18% against 65%
for patients presenting no lymph node involvement.
Similarly, in an analysis of 369 patients treated with
radical cystectomy as monotherapy, Bassi et al. (13)
demonstrated that while in univariate analysis of
pathological stage, the involvement of lymph nodes,
the presence of microvascular and perineural inva-
sion and the presence of obstruction in upper uri-
nary tract were determinant of global survival, in
multivariate analysis only the first two were inde-
pendent variables. More recently, an analysis of 114
patients considering the variables of age, sex, patho-
logical stage, grade, lymph node involvement, lym-
phatic invasion, vascular invasion and the presence
of CIS found that only pathological stage and lymph

node involvement were independent factors of re-
currence (14).

On the other hand, many authors have high-
lighted the prognostic value of other variables. In an
analysis of 218 patients, Cheng et al. (2) found the
tumor size, pathological stage and involvement of
lymph nodes were independent variables for metasta-
sis-free, cancer-specific and global survival rates. The
presence of positive margins was independently as-
sociated with recurrence-free and cancer-specific sur-
vival, and age, lymph node involvement and the pres-
ence of positive margins was associated with local
recurrence-free survival. Later, in analyzing 64 pa-
tients with stage T2 only, the same authors demon-
strated that only tumor size and involvement of the
lymph nodes were significantly associated with dis-
ease free and cancer-specific survival, and they pro-
posed a change in the sub-classification of T2 stage
based on tumor size l (15). On the other hand, in an
analysis of 283 patients, Leissner et al. (16) demon-
strated that the presence of blood vessel invasion to-
gether with stage and lymph node involvement were
the sole determinant variables for disease-free sur-
vival. The value of microvascular invasion was also
highlighted by Hong et al. (7) in a retrospective analy-

Table 4 – Cox regression model to determine the association of variables to cancer-specific survival (univariate analysis).

Relative Risk CI at 95% p Value

Univariate analysis

Age

(≥ 67 years / < 67 years) 1.42 [0.62 - 3.25] 0.405

Sex

(male / female) 2.41 [0.57 - 10.25] 0.235

Grade

(high / low) 3.02 [0.40 - 22.77] 0.283

Ca in situ

(yes / no) 1.33 [0.59 - 2.99] 0.486

Lymph nodes

(yes / no) 3.17 [1.19 - 8.46] 0.022
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sis of 125 patients, demonstrating that only this and
pathological stage were independent variables for
global survival – the former being more important
than the latter. Patients with lymph nodes involve-
ment, however, were not included in the analysis.

In the present study, age, sex, tumor grade
and the presence of carcinoma in situ did not con-
stitute important prognostic factors. While the ma-
jority of studies demonstrate that sex does not
present any prognostic value (2,3,5,10,15,16), the
results regarding age analysis are more conflict-
ing. Some point out that age can be determinant of
recurrence (2,15), cancer-specific survival (10) and
global survival (15), while others demonstrate not
to have any prognostic value at all (3,5,7,14,16).
Our results correspond to the latter studies and thus
suggest that radical cystectomy can be indicated
for older patients as a form of treatment for blad-
der TCC. The presence of CIS has also showed con-
flicting results. Even though the presence of CIS
is traditionally related to a poor prognosis, many
studies do not reproduce these results (5,14), or
even show that patients with CIS present better
cancer-specific survival and global survival rates
when treated with radical cystectomy (2,10). As
for the grade, the fact that the majority of bladder
infiltrated tumors present a high grade (87% of
cases in the present series) can, in part, explain
why tumor grade presents a low prognostic value
in these patients. In fact, many authors confirm
these findings (2,3,5,7). In the present study, even
though patients with high grade tumors have pre-
sented around 3 times the risk of recurrence and
mortality when compared to patients with low
grade tumors, these results did not present statis-
tical significance.

Despite aggressive treatment with radical
cystectomy, 46 patients (40.7%) presented recurrence
and 24 patients (21.2%) died due to cancer. One of
the main factors responsible for the low rate of suc-
cess with the curative surgical treatment of infiltrat-
ing bladder tumors is its predilection for hidden me-
tastasis during treatment (7). This fact is clear when
we observe that even the absence of residual tumors
in the surgical specimen (T0) does not guarantee suc-
cessful treatment. Frazier et al. (10) demonstrated that

30% of their 75 patients with stage T0 died due to
bladder tumors after 5 years. In our series, even though
none of the 13 patients with T0 died, 1 of them (7.3%)
presented recurrence after 24 months of follow-up. It
is possible that this number could increase if those
patients are followed for a longer period.

A limitation of the present study is the fact
that 15 patients received adjuvant chemotherapy. All
those patients presented either stage T3/T4 or lymph
node involvement. The recurrence and mortality rates
of this group were 67% and 40% respectively, while
53% and 31% of the 32 patients T3/T4 that did not
receive any adjuvant treatment presented recurrence
and death respectively. These numbers suggest that
chemotherapy did not represent benefits, however this
analysis is restricted since patient selection for adju-
vant treatment was not randomized.

Finally, we conclude that bladder infiltrating
TCC represents an aggressive neoplasia with high
rates of recurrence and mortality in spite of the radi-
cal surgery treatment. Pathological stage and lymph
node involvement represent the most important vari-
ables for recurrence and survival, and in the presence
of tumors with advanced stage (T3/T4) and involve-
ment of lymph nodes, the institution of adjuvant treat-
ment should be considered. However, these results
should be analyzed carefully until other variables,
such as tumor size, the presence of microvascular and
perineural invasion, epidermoid differentiation and
surgical margin compromise can be included in this
study.
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ABSTRACT

Objective: In the 1997 TNM staging system, tumors were classified into a single subdivision: T2a, and bilateral tumor
involvement (T2b). In the 2002 TNM staging system, tumors are subclassified as T2a (less than one half of one lobe
involvement), T2b (more than one half of one lobe involvement), and T2c (bilateral involvement). A recent study ques-
tioned the existence of a true pathologic pT2b tumor. The aim of our study is to verify this question.
Materials and Methods: The study population consisted of 224 men submitted to radical retropubic prostatectomy. The
surgical specimens were histologically evaluated by complete embedding and whole-mount processing. Tumor extent was
evaluated by a point-count method. The surgical specimens were staged according to the 2002 TNM staging system.
Results: Using the 2002 TNM criteria, the surgical specimens were classified as pT2a, 28 (12.50%); pT2b, 0 (0%); pT2c,
138 (61.61%); pT3a, 30 (13.39%); and, pT3b, 28 (12.50%). Using the point-count method for tumor extent evaluation, the
minimum and maximum total points obtained in unilateral tumors were 192 and 368 points, respectively; the most exten-
sive unilateral tumor showed 68 positive points (less than half the minimum total point-count).
Conclusions: Using the point-count method for tumor extent, our study questions a real existence for pathologic stage pT2b
tumors (unilateral tumors involving greater than one-half of one lobe).

Key words: prostate neoplasms; carcinoma; pathology; prostate-specific antigen
Int Braz J Urol.  2006; 32: 43-7

INTRODUCTION

In the 1997 TNM staging system, unilateral
disease was combined into a single subdivision, T2a,
and bilateral tumor involvement as T2b (1). In the
2002 TNM staging system (2) tumors were subclas-
sified as T2a (one half of one lobe involvement or
less), T2b (more than half of one lobe involvement,
but not both lobes), and T2c (involvement of both
lobes). A recent study questioned the existence of a

true pathologic pT2b tumor (3). The purpose of our
study is to check this question.

MATERIALS AND METHODS

The study was done on 224 consecutive pa-
tients submitted to radical retropubic prostatectomy
from January 1997 to June 2005 in our Institution.
The clinicopathologic variables studied were age,
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preoperative PSA, prostate weight, Gleason score,
tumor extent, extraprostatic extension, seminal vesicle
invasion, and surgical margins.

The surgical specimen previously fixed was
weighed, measured and the entire surface inked. The
bladder neck and apical margins were amputated.
From each cone-shaped amputated margins, 8 frag-
ments were processed through perpendicular sections
relative to the margins. The rest of the prostate was
serially cut in transverse sections at 3 to 5mm inter-
vals. The prostate slices were subdivided into quad-
rants and labeled to allow reconstruction as whole-
mount sections.

Blocks were embedded in paraffin, cut at
6µm, and one section from each block was stained
with hematoxylin and eosin. Presence of adenocarci-
noma was diagnosed according to the criteria of
Mostofi and Price (4). Histological grading was per-
formed according to the Gleason system (5,6). Semi-
nal vesicle invasion was defined as invasion of the
muscular wall as described by Epstein et al. (7), and
extraprostatic extension was diagnosed according to
Bostwick & Montironi (8) whenever cancer was seen
in adipose tissue. Positive surgical margins (bladder,
apical or circumferential) were defined as cancer cells
touching the inked surface of the prostate.

Tumor extent was estimated by use of a point-
count method (9,10). Drawn on a sheet of paper, each
quadrant of the whole-mount sections contained 8
equidistant points. During the microscopic examina-
tion of the slides, the tumor area was drawn on the
correspondent quadrant seen on the paper. At the end
of the examination, the amount of positive points rep-
resented an estimate of tumor extent (Figure-1).

RESULTS

Table-1 shows the whole-mount surgical
specimens characteristics of 224 patients serially sub-
mitted to retropubic prostatectomy. The mean age was
63.35 years (range, 43-76 years); mean preoperative
PSA 10.23 ng/mL (range, 0.28-50); and, mean pros-
tate weight 39.36g (range, 15-130g). Using the 2002
TNM pathologic classification, 28 specimens were
pT2a (12.50%); 138, pT2c (61.61%); 30, pT3a

Figure 1 – Point-count method for tumor extent evaluation. Trans-
verse whole section of a prostate with a total of 32 points. Tumor
extent corresponds to 4 positive points in the lower-right quad-
rant.

Table 1 –  Patient and tumor characteristics.

Characteristics          N (%)

Mean age in years (range) 063.35 (43 - 76)
Mean preoperative PSA ng/mL (range) 010.23 (0.28 - 50)
Mean prostate weight in grams (range) 039.36 (15 - 130)

2002 TNM pathologic classification
pT2a 028 (12.50)
pT2b 000 (0)
pT2c 138 (61.61)
pT3a 030 (13.39)
pT3b 028 (12.50)

Gleason score
4-6 087 (38.84)
7 124 (55.36)
8-10 013 (5.80)

Extraprostatic extension
Positive 055 (24.55)
Negative 169 (75.45)

Seminal vesicle invasion
Positive 028 (12.50)
Negative 196 (87.50)

Surgical margins
Positive 092 (41.07)
Negative 132 (58.93)
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(13.39%); and, 28, pT3b (12.50%) pathologic stages.
No specimen pathologic pT2b stage was found. In 87
(38.84%), 124 (55.36%), and 13 (5.80%) specimens,
the Gleason score was 4-6, 7 and 8-10, respectively.
Extraprostatic extension was found in 55 (24.55%);
seminal vesicle invasion in 28 (12.50%), and posi-
tive surgical margins in 92 (41.07%) surgical speci-
mens.

The results in pathologic stage pT2 unilat-
eral tumors using the point-count method for extent
evaluation are shown in Table-2. The mean and me-
dian of the total points were 289.33 and 300 points,
respectively (range 192-368 points). The mean and
median of the positive points were 9.75 and 5.5 points,
respectively (range 1-68 points). The most extensive
unilateral tumor showed 68 points, therefore less than
half the minimum total point-count.

COMMENTS

In the fifth edition of the TNM classification
of malignant tumors in 1997 (1), stage T2 of prostate
carcinoma was subdivided into T2a (tumor involv-
ing one lobe) and T2b (tumor involving both lobes).
In the sixth edition of 2002 (2), unilateral tumors were
subclassified into T2a (one half of one lobe involve-
ment or less), and T2b (more than half of one lobe
involvement, but not both lobes).

Eichelberger & Cheng (3) question the ex-
istence of a true pathologic stage pT2b tumor. They
studied 369 prostate cancer patients treated by radi-
cal prostatectomy. Prostate cancers were multifocal
in 312 cases (85%). The majority of the specimens
were pathologic stage pT2 (276, or 75%). Using the
2002 TNM staging criteria, 54 (15%) of the tumors
were stage pT2a, 222 (60%) were pT2c, 75 (20%)
were pT3a, and 18 (5%) were pT3b. No pathologic
stage pT2b tumors were identified. Our findings
agree with Eichelberger & Cheng (3). No tumor
pathologic stage pT2b was found and the frequency
of the stages in our series is very similar to theirs:
stage pT2a, 28 (12.50%); pT2c, 138 (61.61%); pT3a,
30 (13.39%); and, pT3b 28 (12.50%). A higher num-
ber of cases in stage pT3b in our series probably is
due to selection of patients with high level of serum

Table 2  – Total and positive points obtained in pathologic
stage pT2 unilateral tumors using the point-count method
for extent evaluation.

  Total Points Positive Points

Mean ± SD 289.33 ± 52.25 09.75 ± 13.74
Median 300.00 05.5
Minimum 192.00 01.00
Maximum 368.00 68.00

PSA submitted to prostatectomy in 1997 and 1998.
The mean preoperative PSA was 8.4 and 10.23ng/
mL, in Eichelberger & Cheng´s (3) and in our se-
ries, respectively.

Based on clinical characteristics there is also
questioning regarding subclassification of stage T2.
Freedland et al. (11) studied 1606 men with organ-
confined disease (pT2NO) who were treated with radi-
cal prostatectomy between 1982 and 2003 by one
surgeon. Using the 1997 TNM staging criteria, clini-
cal characteristics were compared between men with
pT2a and pT2b tumors using rank-sum analysis, and
prostate-specific antigen (PSA) recurrence data were
compared using log-rank analysis. There was no dif-
ference in PSA recurrence rates between men with
pT2aNO versus pT2bNO tumors. Rubin et al. (12)
reported the results of 1613 consecutive radical pros-
tatectomy cases conducted from 1994 to 2002 with
up to 8 years of clinical follow-up. In this report, the
authors concluded that the 1997-2002 AJCC recom-
mendation that unilateral organ-confined tumors
(pT2a) be separate category from bilateral (pT2b)
should be eliminated as there was no significant re-
currence-free survival between these pT2a and pT2b
categories.

The present study evaluated unilateral patho-
logic stage pT2 tumors using a point-count method
for tumor extent evaluation (9,10) that is superior to
the visual estimate used by Eichelberger and Cheng
(3). Tumor volume can accurately be calculated us-
ing computer-assisted image analysis systems. Be-
cause this method is not feasible for routine clinical
practice, other investigators have proposed alterna-
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tive simpler means of measuring tumor volume in-
cluding diameter of largest tumor focus, number of
tumor foci, number of involved blocks, percentage
of blocks involved, use of a grid with 3.0 mm squares,
or naked eye examination of the glass slides after the
pathologist had circled all microscopically identifi-
able foci of carcinoma with a marking pen (the
pathologist’s percentage estimate) (13-18).

The method for evaluating tumor extent ap-
plied in this study is a simple one and accessible to
all general pathologists (9,10). It does not need any
special device except a drawing on a sheet of paper.
It is not time consuming because the pathologist draws
on a sheet of paper the proportional area seen on the
microscopic field at the same time he examines the
slides. Considering that only a visual estimate of tu-
mor extent provides important prognostic informa-
tion after radical prostatectomy (14), the procedure
used in this study seems to be superior because it in-
cludes a semi-quantitative point-count method repre-
sented by 8 equidistant points in each quadrant of the
whole-mount transverse sections.

CONCLUSIONS

Using the 2002 TNM staging system, the ma-
jority of the totally embedded, serially sectioned,
whole-mount surgical specimens of patients submit-
ted to retropubic prostatectomy were pathologic stage
pT2, however no stage pT2b tumors were identified
(unilateral tumors that extended to more than half the
area using a point-count method for tumor extent
evaluation). Our results question the existence of a
true pathologic stage pT2b.
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ABSTRACT

Objective: To assess the influence of age in pathological findings and clinical evolution of prostate cancer in patients
treated with radical prostatectomy.
Materials and Methods: Five hundred and fifty-six patients operated on between 1991 and 2000 were selected. Patients
were divided into age groups of between 10 and 49 years, 50 to 59 years, 60 to 69 years and 70 to 83 years.
Results: Patients having less than 60 years of age presented clinical stage (p = 0.001), PSA (p = 0.013) and biopsy Gleason
score (p = 0.013) more favorable than older patients. Age groups did not show any relationship between either postopera-
tive Gleason score or pathological stage or risk of non-confined organ disease and involvement of seminal vesicles. After
a mean follow-up of 58.3 months, 149 (27%) patients presented recurrence. Patients aged between 40 and 59 years pre-
sented a disease-free survival rate significantly higher when compared to patients aged between 60 and 83 years (p =
0.022). However, when controlled with clinical stage, PSA, Gleason score and percentage of positive fragments, there was
no relationship between age and biochemical recurrence risk (p = 0.426).
Conclusions: Even though younger patients presented more favorable preoperative characteristics, postoperative patho-
logical findings and biochemical recurrence rates did not differ between studied age groups.

Key words: prostatic neoplasms; age groups; recurrence; survival analysis
Int Braz J Urol.  2006; 32: 48-55

INTRODUCTION

The ideal treatment for localized prostate
cancer (PCa) is based on individual characteristics
of each patient. Presently, clinical staging (1),
Gleason score from the biopsy (2) and the serum
prostate-specific antigen (PSA) are the prognostic
indicators that are mostly used to prevent the risk of
an organ-confined disease and tumor progression
after treatment (3).

The patient’s age also represents a fundamen-
tal aspect in the initial therapeutic decision. After the
large scale use of PSA and the development of screen-
ing methods, more and more patients with PCa are
diagnosed at earlier ages. Data from the National
Cancer Institute’s Surveillance, Epidemiology, and
End Results (SEER) show that during the 1970s, pa-
tients with less than 50 years of age represented only
1% of diagnosed cases; today this number has reached
4% (4).
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The direct relationship between age and life
expectancy and the different biological characteris-
tics of cancer in younger men shows the need for
improved knowledge of the behavior of tumors in
those patients (4,5). We know that even though many
cases present an inexpressive behavior during the first
10 to 15 years of evolution, progression-free, metasta-
sis-free and specific disease-free survival rates are
significantly reduced after this follow-up period (6).
Because of this, the early institution of a more ag-
gressive treatment could be the most appropriate ap-
proach in younger patients with life expectancies
higher than 10 to 15 years (7), even though biologi-
cal characteristics of PCa in younger patients are little
understood (8,9). While previous studies point to a
relationship between younger men and more advanced
tumors, which suggests that those would not be ideal
candidates for radical prostatectomy (RP) (10-12),
more recent studies, show that younger individuals
present a larger probability of organ-confined tumors
and higher disease control rates when submitted to
RP (4,8,9).

The objective of the present study is to as-
sess the influence of age in pathological findings and
the clinical evolution of prostate cancer in patients
treated with RP.

MATERIALS AND METHODS

In the period from 1991 to 2000, 556 PCa
patients treated with RP and bilateral pelvic lym-
phadenectomy at our institution were selected. All
patients presented suspicion of organ-confined tumors
because of elevation in the PSA or location of a pal-
pable nodule during digital rectal examinations. They
were diagnosed through a transrectal ultrasound-
guided (TRUS) prostate biopsy. Surgical procedures
were performed by the same surgeon and pathologi-
cal analysis performed by the same pathologist.

During the staging period, patients were sub-
mitted to a clinical history of the disease and a physi-
cal exam, PSA, computerized tomography of the pel-
vis, bone scintigraphy and TRUS. Clinical staging was
determined through the AJCC (American Joint Com-
mittee on Cancer, 1992) system (1), and the tumor

grade was determined by the Gleason score system
(2).

Pre- and postoperative characteristics of the
556 patients are listed in Table-1. The mean age was
63 years (40 to 83), and the mean PSA was 10.6 ng/
mL (0.3 to 63.5). Seventy-nine percent of the patients
presented Gleason score of 6 or less in the biopsy,
and 53% presented clinical stage T2. After a patho-
logical analysis of the surgical specimen, 75% of the
patients were classified as bearers of a organ-confined

Age (years)
Mean ± SD 063.0 ± 7.4
Interval 040 - 83
PSA (ng/mL)
Mean ± SD 010.6 ± 7.7
Median 008.3
Interval 000.3 - 63.5
Gleason score in biopsy (%)
2 – 6 439 (79.0)
7 080 (14.3)
8 037 (6.7)
Mean ± SD 005.5 ± 1.3
Median 006.0
Interval 002 - 8
Clinical stage (%)
T1c 257 (46.2)
T2 297 (53.4)
T3 002 (0.4)
Gleason score in the surgical specimen (%)
2 – 6 346 (62.2)
7 110 (19.8)
8 – 9 100 (18.0)
Mean ± SD 006.1 ± 1.3
Median 006
Interval 002 - 9
Pathological stage (%)
T2 417 (75.0)
T3 139 (25.0)
Capsular penetration (%) 305 (54.9)
Apical invasion (%) 113 (20.3)
Bladder neck invasion (%) 008 (1.4)
Seminal vesicle invasion (%) 035 (6.3)
Extra-capsular extension (%) 122 (21.9)
Positive lymph nodes     -

Table 1 – Pre-and postoperative clinical and pathological
characteristics in 556 patients.
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tumor (pT2), with no patient presenting lymph nodes
involvement.

During the postoperative period, patients
were assessed every 2 months for a year, every 6
months for up to 5 years and annually thereafter.
During each visit, a digital rectal examination and a
PSA analysis were performed. The biochemical re-
currence of the disease was defined as a PSA equal to
or higher than 0.4 ng/mL (13).

Patients were divided into 4 groups accord-
ing to age: group 1 – from 40 to 49 years of age (23
patients); group 2 – from 50 to 59 years of age (150
patients); group 3 –from 60 to 69 years of age (268
patients); and group 4 – from 70 to 83 years of age
(115 patients). They were further analyzed accord-
ing to pre-and postoperative clinical and pathologi-
cal characteristics, as well as biochemical recur-
rence.

To analyze preoperative variables according
to the age groups ANOVA, chi-square and likelihood
ratio tests were utilized. The PSA was assessed as a
continuous and categorical variable through logarith-
mic transformation. Clinical stage, Gleason scores and
pathological stage were used as categorical variables.
To analyze the prognostic value of age in the deter-
mination of the finding of a non organ-confined dis-
ease and the involvement of seminal vesicles, a model
of logistic regression with adjusted proportional risks
was utilized. In this case, age was analyzed as a con-
tinuous variable. The non organ-confined disease was
defined as pT3 stage. An analysis of biochemical re-
currence-free survival rates was performed through
the Cox regression model. The Kaplan-Meier method
was utilized to estimate survival rate curves, and to
compare them the Breslow test was used. Statistical
significance was considered as a p ≤ 0.05.

RESULTS

Table-2 shows the main preoperative clini-
cal and pathological characteristics in relation to age
group. The majority of assessed patients belonged to
the 60 to 69 year age group; only 4.1% of the patients
assessed were in the 40 to 49 year age group. In rela-
tion to PSA, it was observed that no patient in the 40
to 49 year age group presented a PSA higher than 20

ng/mL. It was also observed that there was no sig-
nificant change in PSA values in the distribution of
patients from the 40 to 49 and 50 to 59 year age groups
(p = 0.724). The same thing occurred between the 60
to 69 and 70 to 83 year age groups (p = 0.729). That
is, the distribution of PSA values presented a statisti-
cally significant differences between the 40 to 59 and
60 to 83 year age groups (p = 0.001). As for Gleason
score, we observed the same PSA behavior; i.e., sta-
tistically equal distributions between the 40 to 49 and
50 to 59 year age groups (p = 0.288), and between
the 60 to 69 and 70 to 83 year age groups (p = 0.695).
That is, the distribution of Gleason score presented a
statistically significant difference between the 40 to
59 and 60 to 83 year age groups (p = 0.007). In rela-
tion to clinical stage, we once again observed behav-
iors similar to those reported previously; i.e., similar
distributions for the 40 to 49 and 50 to 59 year age
groups s (p = 0.557) and the 60 to 69 and 70 to 83
year age groups (p = 0.065). It is interesting to ob-
serve the apparent trend in the 70 to 83 year age group,
which presents a higher percentage of patients with
clinical stage T2 or T3 when compared to the 60 to
69 year age group; however this was only marginally
significant (p = 0.065). In relation to postoperative
pathological characteristics, we have observed that
both Gleason score (p = 0.582) and pathological stage
(p = 0.180) did not present associations to age groups.

In univariate logistic regression analysis, the
age analyzed as a continuous variable showed to be
statistically significant in determining the risk of the
non organ-confined disease (pT3); however it failed
in determining the risk of compromising seminal
vesicles OR - 1.03; IC 95% [1.00 ; 1.06], p = 0.032 e
OR - 1.03; IC 95% [0.979 ; 1.08], p = 0.281 respec-
tively. However, when controlled by other preopera-
tive variables, age did not appear to be capable of
predicting those pathological findings.

With a median follow-up of 58.3 months
(mean of 60.5 months, varying from 1 to 131), 149
patients (27%) presented recurrence. Figure-1 shows
through the Breslow test that the 40 to 49 and 50 to
59 year age groups presented the same disease-free
survival rates (p = 0.497). The same occurred for the
60 to 69 and 70 to 83 year age groups (p = 0.606).
However, when compared to 60 to 83 year age group,
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the 40 to 59 year age group presented a higher dis-
ease-free survival rate (p = 0.039). When we analyzed
the risk of biochemical recurrence  through the Cox

Table 2 –  Clinicopathologic characteristics according to age group.

N (%) 23 (4.1%) 150 (27.0%) 268 (48.2%) 115 (20.7%)

PSA (ng/mL)*  8.2 ± 4.3    9.2 ± 7.0  11.1 ± 7.6   11.8 ± 8.8 000.002**

PSA 000.013***

0 to 4.0 04 (17.4%) 020 (13.3%) 021 (7.8%) 010 (8.7%)

4.1 to 10.0 14 (60.9%) 092 (62.3%) 142 (53.0%) 054 (57.0%)

10.1 to 20.0 05 (21.7%) 031 (20.7%) 077 (28.7%) 036 (31.3%)

> 20.0  - 007 (4.7%) 028 (10.4%) 015 (13.0%)

Gleason 000.040***

2 to 6 18 (78.3%) 131 (87.3%) 206 (76.9%) 084 (73.0%)

   7 03 (13.0%) 016 (10.7%) 040 (14.9%) 021 (18.3%)

8 to 10 02 (8.7%) 003 (2.0%) 022 (8.2%) 010 (8.7%)

Clinical stage

T1C 12 (52.2%) 088 (58.7%) 118 (44.0%) 039 (33.9%) < 0.001****

T2 or T3 11 (47.8%) 062 (41.3%) 150 (56.0%) 076 (66.1%)

Post Gleason 000.582***

2 to 6 15 (65.2%) 103 (68.7%) 162 (60.4%) 066 (57.4%)

7 04 (17.4%) 026 (17.3%) 056 (20.9%) 024 (20.9%)

8 to 10 04 (17.4%) 021 (14.0%) 050 (18.7%) 025 (21.7%)

Pathological stage 000.180***

T2a 05 (21.7%) 046 (30.7%) 081 (30.2%) 030 (26.1%)

T2b 07 (30.4%) 039 (26.0%) 071 (26.5%) 028 (24.3%)

T2c 07 (30.4%) 036 (24.0%) 044 (16.4%) 023 (20.0%)

T3a 04 (17.4%) 020 (13.3%) 045 (16.8%) 028 (24.3%)

T3b   - 001 (0.7%) 006 (2.2%)    -

T3c   - 008 (5.3%) 021 (7.8%) 006 (5.2%)

Age Group (years)

 40 to 49    50 to 59 60 to 69  70 to 83    p Value

* Mean ± standard deviation; ** ANOVA; *** likelihood ratio test; **** chi-square test.

regression model (Table-3), we once again found sta-
tistical significance only when we divided the age
groups into categories of 40 to 59 and 60 to 83 years
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of age (HR - 1.56; IC - 1.07:2.27; p = 0.022). How-
ever, when the age group was controlled by PSA,
clinical stage, Gleason score and percentage of
positive fragments in the biopsy, these did not ap-
pear to be  more capable of preventing biochemi-
cal recurrence risks (p = 0.426).

COMMENTS

In the present study we detected that patients
with PCa submitted to PR with  less than 60 years
presented more favorable preoperative clinical and
pathological characteristics when compared to pa-
tients having 60 years  or more. However, these find-
ings were not reflected in postoperative character-
istics, for the Gleason score of the surgical speci-
men and pathological stage did not show any asso-
ciation with age groups. When we analyzed disease-
free survival rates, even though patients having less
than 60 years showed survival rates statistically su-
perior compared to patients having 60 years or more

Figure 1 – Disease-free survival rates according to age groups (Breslow test: p = 0.039).

in univariate analysis, when controlled by other pre-
operative variables age group of patients was not
more determinant than the biochemical recurrence
risk.

PCa has always been considered a disease that
typically affects older men, and occurs rarely in men
under 50 years of age (14). Historically, various stud-
ies report a higher incidence of more aggressive tu-
mors among younger patients, leading us to suggest
that they would not be ideal candidates for RP (10-
12). Later, other researchers did not find any differ-
ences in histological characteristics of tumors when
analyzed in patients of different age groups (15). Simi-
larly, comparing patients with prostate cancer that had
less than 60 years of age with patients aged between
65 and 74 years, Harrinson (16) did not find statisti-
cal differences in the survival rate curve between these
groups. With the large use of PSA, we started to de-
tect PCa cases in more early stages, as well as in
younger men (4). This is how the knowledge of PCA
characteristics in these individuals became more and
more important.
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both groups, with recurrence rates significantly lower
among the younger. Khan et al. (4) also compared
men having less than 50 years of age to patients of
more advanced age groups than the ones treated with
RP. They observed that when patients were 60 years
of age or more, they presented higher pathological
stages and a higher number of positive surgical mar-
gins when compared to patients of less than 50 years
of age; however, only patients having 70 or more years
of age presented disease-free survival rates signifi-
cantly lower in comparison. Freedland et al. (9) ob-
served that younger patients presented smaller pros-
tates, less high-degree tumors in the biopsy and less
lymph nodes metastasis; however they presented a
higher percentage of fragments with cancer in the

Some findings of this research analysis agree
with contemporary studies that analyze the influence
of age in the control of PCa in patients submitted to
RP. Obek et al. (5) compared men having 70 years of
age or less to men older than 70 years of age. Even
though no differences were found in Gleason scores
or in pathological findings between both groups,
which was different from our study, the first group
presented a disease-free survival rate significantly
higher than the older patients did. In comparing men
having 50 years of age or less to men aged between
51 and 69 years of age, Smith et al. (17) found higher
rates of organ-confined disease (pT1 e pT2) in
younger patients; however the involvement of surgi-
cal margins and seminal vesicles were similar between

Table 3 – Analysis of biochemical recurrence risk through Cox regression model.

Hazards Ratio 95% CI 0p Value

Univariate analysis
Age 1.02 [0.99 ; 1.04] 000.159
Age group 000.106
50-59/40-49 1.72 [0.53 ; 5.62] 000.369
60-69/40-49 2.61 [0.83 ; 8.30] 000.102
70-83/40-49 2.31 [0.70 ; 7.55] 000.168
Age group
(60-83/40-59) 1.56 [1.07 ; 2.27] 000.022
PSA 1.04 [1.03 ; 1.06]  < 0.001
Clinical stage
(T2 or T3 / T1C) 2.07 [1.46 ; 2.93]  < 0.001
Gleason score 000.018
7 / 2 to 6 1.74 [1.14 - 2.67] 000.010
8 / 2 to 6 1.65 [0.93 - 2.93] 000.090
% Fragments + 5.13 [2.86 ; 9.21]  < 0.001

Multivariate analysis
Age
(60-83/40-59) 1.17 [0.79 ; 1.73] 000.426
PSA 1.04 [1.02 ; 1.06]  < 0.001
Clinical stage
(T2 or T3 / T1C) 1.79 [1.25 ; 2.57] 000.001
Gleason score 000.025
7 / 2 to 6 1.60 [1.04 ; 2.45] 000.031
8 / 2 to 6 1.80 [1.00 ; 3.23] 000.049
% Fragments + 3.34 [1.82 ; 6.13]  < 0.001
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suggest that younger patients diagnosed with PCa
should be treated in a similar way to older ones since
biochemical recurrence rates between both groups
were similar. We believe that the small group of pa-
tients having less than 50 years of age (23 cases) may
have harmed the comparison with other age groups.
Finally, in the present study we have concluded that
even though younger patients submitted to RP present
tumors with more favorable preoperative character-
istics than older patients, age did not show to be a
determinant factor of postoperative pathological char-
acteristics.
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Penile Lesion from Gunshot Wound: a 43-Case Experience
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Favorito
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ABSTRACT

Objective: To demonstrate the main aspects of diagnosis, treatment and follow-up of 43 patients with gunshot wounds to the
penis.
Materials and Methods: The location of the lesion, the presence of associated lesions, the performance of complementary
exams, surgical treatment, postoperative complications and long term follow-up of 43 patients with penile lesions from
gunshot wounds were retrospectively analyzed.
Results: Of 43 cases assessed, 41 were submitted to surgical exploration (95.3%) and 2 were submitted to conservative
treatment (4.7%). We found penile lesions involving the corpus cavernosum in 37 cases; the remaining 4 patients presented
no lesions involving the corpus cavernosum, urethra or testicles but did in the superficial structures. Ten cases presented an
association with testicular lesions and 14 cases association with anterior urethral lesions.
Conclusion: Penile lesions from gunshot wounds should be treated with immediate surgical intervention. In exceptional
situations featuring superficial lesions only conservative treatment may be applied.

Key words:  penis; urethra; wounds, gunshot; surgical procedures, operative
Int Braz J Urol.  2006; 32: 56-63

INTRODUCTION

Gunshot wounds to the genitalia are not fre-
quent (1), however they need to be immediately in-
vestigated to assess the extension of the lesion to re-
productive organs and prevent complications, such
as bleeding, infection, penile curvature, erectile dys-
function and urethral stenosis (2).

The penis can be injured in an isolated way
or in association with scrotal traumatism (3). Even
though they are not frequent, urethral lesions can oc-
cur, making uretrocystography mandatory for some
researchers (3.4).

Many studies in the literature analyze diag-
noses and conduct in patients who are victims of gun-
shot wounds to the genitalia (5.6); however studies
with a significant casuistic that solely analyze penile

lesions are rare (7). Studies that analyze conduct in
urethral gunshot wounds are also rare (6,7).

The objective of the present study is to dem-
onstrate the main aspects in the diagnosis, treatment
and follow-up of 43 patients with penile lesions from
gunshot wounds.

MATERIALS  AND METHODS

In the period between January 1990 and Janu-
ary 2005, 43 patients with penile lesions from gun-
shot wounds were retrospectively assessed in our in-
stitution. The patient’s ages varied between 16 and
54 years (mean age 28 years). The period of time be-
tween the trauma and attendance at the hospital var-
ied from 1 to 4 hours (mean of 2 hours and 30 min-
utes). The location of the lesion, the presence of as-
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sociated lesions, the performance of complementary
exams, surgical treatment, postoperative complica-
tions and patient follow-up were all analyzed.

The main form of diagnosis assessment was
anamnesis and physical examination (Figure-1). In 5
cases (11.6%), there was a need for complementary
exams. Ultrasound was used in 2 cases to exclude
corpus cavernosum lesions, and in 3 cases a cystoure-
throgram was performed due to a suspicion of ure-
thral lesions.

The surgical technique employed was a
subcoronal incision with degloving of the penis and
exposure of the corpus cavernosum and urethra.

RESULTS

Of the 43 cases analyzed, 41 were submitted
to surgical exploration (95.3%) and only 3 received
conservative treatment (4.7%). Table-1 outlines the
lesions found during surgical exploration. In 37 cases
we found penile lesions involving the corpus
cavernosum; the remaining 4 operated patients did
not present lesions either in the corpus cavernosum,
urethra or testicles, and presented lesions only in su-
perficial structures. Associations to testicular lesions
occurred in 10 cases while association to anterior ure-
thra lesions occurred in 14 cases. Extra-genital le-
sions were present in 19 patients (44.2%), with thigh
lesions appearing most commonly, as shown in Table-
2.

Lesions in the corpus cavernosum were
treated with local debridement and primary closure
with absorbable sutures. Testicular injuries were
treated with orchiectomy in 6 cases (60%) and re-
construction in 4 cases (40%).

Of the 14 cases featuring anterior urethra le-
sions, 11 (78.5%) had the lesion diagnosed during
surgery. Cystostomy and reconstruction of the ure-

Location of the Lesion  Cases   %

Corpus cavernosum 13 30.2
Testicle +  corpus cavernosum 10 23.2
Urethra +  corpus cavernosum 14 32.6
Superficial lesion 06 14.0

Table 1 –  The table shows the location of the lesions found
in 43 victims of gunshot wounds to the penis.

Table 2 –  Location of extragenital lesions found in 43
victims of gunshot wounds to the penis.

Location of the Lesion   Cases  %

Thigh 15 34.8
Bone lesion 06 13.9
Vascular lesion 03 06.9
Intra-abdominal lesion 10 23.2
Absence of extragenital lesions 24 55.8

Figure 1 – A) Transfixing penile lesion associated to distal ure-
thra and glandar lesion. B) X-ray demonstrates the location of
the bullet in the external face of the thigh.

A

B
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thra were performed later in 2 cases and the other 12
cases received immediate treatment of the lesions. In
4 patients with extended partial lesions (> 2 cm) of
the pendular urethra, a primary suture over a urethral
catheter was performed; 3 of these patients (75%)
required a second procedure due to postoperative ure-
thral stenosis, while 1 patient (25%) developed ure-
thral cutaneous fistula which was treated with pro-
longed urethral catheterization.

In 3 patients featuring pendular urethra le-
sions (1 with a total lesion and 2 with partial lesions),
a cutaneous urethrostomy was performed and a later
reconstruction was conducted by rotating the cutane-
ous flap; there was no postoperative stenosis or fistu-
las in any of the 3 cases. In 5 patients, the lesion was
to the bulbar urethra (distal portion). In 1 case a pri-
mary suture was performed over the catheter and in 4
cases termino-terminal anastomosis was performed,
presenting no postoperative complications. In the 2
patients where the cystostomy was performed as a
primary treatment, late stenosis occurred, requiring
urethral reconstruction.

A greater than 6 month follow-up was pos-
sible in 30 patients – 11 with urethral lesions, 10 with
lesions only in the corpus cavernosum and 9 with tes-
ticle and corpus cavernosum lesions. None of the 30
cases presented penile curvature or erectile dysfunc-
tion determining significant impact on the quality of
sexual activity.

COMMENTS

Success in the treatment of penile lesions
from gunshot wounds depends on early surgical ex-
ploration, debridement of the wounded structures and
primary lesion repair (8-10). Conservative treatment
in these cases is controversial, except when clinical
evaluation strongly indicates the presence of only
superficial lesions (1). In our study, there was no sur-
gical exploration in only 4.8% of the cases and clini-
cal indications in those cases were only of superfi-
cial lesions. During physical examination, these pa-
tients presented presence of a minimum hematoma
that allowed an adequate palpation of corpora
cavernosa and testicles, with absence of lesions con-

firmed by ultrasound. In the other 4 cases (9.5%), the
patients were submitted to surgical exploration based
on the findings of physical examination; however,
only lesions in superficial structures were found in
these cases.

The use of the injury severity score from the
American Association for the Surgery of Trauma
(AAST) is being utilized to facilitate uniform treat-
ment of genitalia lesions (1,11). According to this clas-
sification, superficial lesions and contusions are clas-
sified as degree I and can be conservatively treated.
Lesions classified as degree II (Buck fascia lacera-
tions without tissue loss), degree III (cutaneous avul-
sion or laceration through glands and meatus, or ure-
thral or cavernosum lesions less than 2 cm in area),
degree IV (partial penectomy or urethral or
cavernosum lesions more than 2 cm in area), and de-
gree V (total penectomy) shall be treated with sur-
gery (1,11).

The majority of patients with penetrating le-
sions in the genitalia should be submitted to immedi-
ate surgical intervention; however in doubtful cases
of degree I lesions according to AAST, the use of ul-
trasound to exclude the lesions of the corpus
cavernosum can be useful even though it is an opera-
tor-dependent examination (12-15). In our sample,
both patients that were not submitted to surgical in-
tervention were submitted to ultrasound, which only
confirmed the presence of superficial lesions.

The adequate exploration and reconstruction
of corpora cavernosa seem to prevent the late devel-
opment of complications, such as erectile dysfunc-
tion and penile curvature. This observation was sup-
port in the wide experience with primary reconstruc-
tions in the case of penile contusion traumatisms (15).

According to the literature, lesions of the ure-
thra vary from 17 to 22% of the cases of penile le-
sions from gunshot wounds (1,10). In our sample, we
found lesions of the urethra in 14 patients (33%). Due
to this important percentage, and since this is a low
cost, easily performed and highly precise exam, many
authors recommend the performance of routine cys-
tourethrogram (1,4,16) independently of a doubtful
clinical exam (presence of blood in the meatus, uri-
nary retention, prostatic elevation upon rectal touch).
In our study, we performed a cystourethrogram in only
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3 cases where the exam confirmed the lesion, and in
11 cases the lesion was identified only during surgi-
cal intervention.

In cases of suspicion of urethral lesion at ini-
tial admission, retrograde cystourethrogram should
be performed as the patient’s clinical conditions al-
low. Penile degloving for surgical exploration should
always be performed after urethral catheterization,
as this maneuver will help identify transoperatively
the urethral lesions.

In the cases of urethral lesions, primary re-
pair is the option of choice (6), except in cases where
there is an extended loss of urethral tissue (4), when
staged treatment is the best choice. Of the 14 patients
with urethral lesions, we performed cystostomy and
late urethral reconstruction in only 2 cases (14.2%).
Lesions of the pendular urethra (especially in distal
and glandar portions) should be treated in a staged
form due to the high frequency of complications.

Performing an urethrostomy as an initial pro-
cedure seems to be an interesting choice since it will
allow reconstruction using tissues where the thermal
late lesion of the bullet is already defined. Termino-
terminal anastomosis is possible for bulbar urethral
lesions limited to the penoscrotal junction when there
is an extension less than 1.5 cm. When the urethral
lesion is only partial (less than 50% of the urethral
circumference with longitudinal extension less than
1 cm), we believe that the primary closure of the le-
sion over a catheter can be done; otherwise the op-
tion of a termino-terminal anastomosis or staged treat-
ment should be done, depending on the location of
the lesion.

In the absence of a trained urological medi-
cal team to reconstruct the lesion, or when the lesion
is extended to the more distal portions of the bulbar
urethra or to the posterior urethra, or when the clini-
cal conditions do not allow exploration of the lesion,
cystostomy shall be performed as a primary treatment.

CONCLUSIONS

Penile lesions from gunshot wounds shall be
treated through an immediate surgical intervention,
except in cases where there are only superficial le-

sions that should be confirmed by ultrasound. The
primary repair of corpus cavernosum lesions seems
to prevent the late development of complications.
Urethral lesions should be treated, whenever pos-
sible, at the moment of surgical intervention, while
cases of extended lesions or those localized in dis-
tal portions of the urethra should be submitted to 2-
step surgery.
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EDITORIAL COMMENT

Gunshot lesions of penis are often mutilat-
ing with a high incidence of aesthetic, physical, dys-
functional and psychological post-trauma morbidity
and urinary and sexual disability. Most of patients
develop significant mental disorders after trauma in
genitalia area and for this reason, when you deal with
this matter, it is mandatory to maintain penis func-
tion and cosmesis.

In this issue of the International Braz J Urol,
Cavalcanti and colleagues retrospectively reviewed
43 patients with a penile lesion by gunshot. Penile
lesions involved the corpus cavernosum in 37 cases
and in 14 cases, they found a urethral lesion. Authors
stated that the primary repair of corpus cavernosum
lesions is the accepted method of treatment in pa-
tients who have lesions involving the corpora

cavernosa, but not urethra, and this surgical strategy
may prevent the late development of complications,
such as penile curvature as well as erectile dysfunc-
tion.

Urethral lesion treatment, however, represent
the main challenge for urologists, who have to face
with acute trauma of penis involving urethra. We do
agree with Cavalcanti et al., that urethral lesions
should be treated, whenever possible, at the moment
of early surgical exploration but cases of extended
lesions or those localized in distal portions of the ure-
thra with significant loss of tissue should be submit-
ted to 2-step surgery.

Penile urethroplasty, whether a one stage or
a multistage repair, performed after a gunshot trauma
of penis involving urethra, is intrinsically prone to
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complications such as hematoma or infection, which
in turn can lead to secondary complications such as
fistula, cosmetic defects and stenosis. Penile urethral
stricture always represents a more difficult challenge
in patients with failed primary repair after a trauma.
Generally, it is the consequence of the corpus
spongiosum damage (lack of it or fibrosis) because it
represents the basic tissue to provide the adequate
vascular and mechanical support to urethra. Authors
did not report exactly what specific technique of ure-
throplasty was used in their series or what material
they used as transplanted substitute material. In 3
patients with pendular urethra lesions (1 with a total
lesion and 2 with partial lesions), a cutaneous ure-
throstomy was performed and a later reconstruction
was conducted by rotating the cutaneous flap. We
would like to advise that after a gunshot lesion of
penis you can have a defect of penis and preputial
skin and it will become scarred after the first surgical
intervention. Therefore, we suggest avoiding the use
of skin, and we prefer buccal mucosa graft when one
chooses a multistage procedure.

All patients who underwent urethral repair
after a gunshot trauma should be fully informed that

any surgical strategy might be complicated by steno-
sis and that more than two surgical steps could be
necessary to restore both urethral potency and accept-
able aesthetic appearance of genitalia. The best strat-
egy to repair urethra after the gunshot trauma remains
unknown, however, it is probably the one with which
the surgeon is most comfortable and it could be ap-
propriately tailored on the single patient. No single
technique is appropriate for all the complex situations
after a penis trauma. It is a useful reminder to readers
that this is a challenging surgery and should not there-
fore be undertaken by surgeons who only dabble in
this field. In the near future, tissue-engineering tech-
nology could provide a new urethra with normal
spongiosum tissue around the mucosal-urothelium
strip, offering urologists a higher quality substitute
material with which to work in selected situation.

Finally, I congratulate the authors in present-
ing this informative series and a very candid account
of their experience with gunshot lesions of penis. I
think that the reader would fully concur with my take
home message: urethral lesion by a gunshot trauma
can be challenging and difficult to correct, even in
the hands of experienced urethral surgeons.

Dr. Massimo Lazzeri
Department of Urology

Casa di Cura Santa Chiara
Firenze, Italy

E-mail: lazzeri.m@tiscali.it

EDITORIAL COMMENT

Gunshot wounds of the penis can be devas-
tating injuries resulting in soft tissue loss, severe cos-
metic deformities, erectile dysfunction and urethral
injury. Any one of these results can cause tremen-
dous problems for the patient and they involve uro-
logical surgery.

Virtually all of these injuries come from hand-
guns, which generally are of low velocity, and result

in less soft tissue destruction. Penile tissue is very
vascular and debridement should be very conserva-
tive in order to preserve maximal amount of soft tis-
sue. Lacerations of the tunica albuginea should be
closed with absorbable suture without an attempt to
explore or debride the cavernous erectile tissue. In
most cases, this preserves erectile function, as shown
by Cavalcanti and his associates. Operative explora-
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tion should be planned in all patients unless careful
examination can demonstrate only superficial skin
injury without any large defect.

I believe that all patients with penile gunshot
injuries should have preoperative retrograde
urethrography. Certainly, most will be detected dur-
ing operative exploration, as demonstrated by
Cavalcanti and his colleagues. However, retrograde
urethrography can accurately diagnose the injury pre-
operatively and primary reconstruction can be planned
with initial surgical exploration. Without
urethrography, a missed urethral injury could result
in major complications for the patient. This was not

true in Calvalcanti’s series, which indicate the care-
ful evaluation of the urethra during surgical explora-
tion. In most situations, the urethra can be repaired at
the initial surgery as shown in this series.

Remarkably, these patients usually do ex-
tremely well if managed as shown in this paper. Erec-
tile function and cosmetic appearance are generally
preserved and urethral strictures seldom occur when
proper repair has been done.

This large series of penile gunshot wounds
provides excellent guidelines for diagnosis and man-
agement, and demonstrates the excellent outcomes,
which can be achieved.

Dr. Jack W. McAninch
Department of Urology, University of California

Chair of Urology, San Francisco General Hospital
San Francisco, California, USA

E-mail: jwm@itsa.ucsf.edu

EDITORIAL COMMENT

Large series describing genital gunshot
wounds are rare in the literature. In the past decade,
there are fewer than 6 published reports on the subject,
describing only about 40 patients. This Brazilian
report comes from an area of Rio de Janeiro with a
vast and largely untapped experience with the
treatment of genitourinary injuries from gunshot.

Need for urethrogram - In this series,
urethrography was only rarely (7%) used. Caution
must be exercised as 33% of patients ultimately had
urethral injury. In the hands of these experienced
genitourinary trauma surgeons, the urethral lesions
were detected and repaired, but in centers with less
experience, it is probably prudent to use preoperative
urethrography more liberally than seen in this report.
The authors also always placed a urethral catheter
before exploration, and you should too.

Ultrasound - Adjuvant studies to determine
if penile gunshot wounds injured the corpora
cavernosa were used rarely in this report (5%), but
this is the first such description of this protocol that I
have seen. In general, it is probably a good idea to
avoid exploration in those penile gunshot wounds that
clearly do not breach the corpora, by either exam or
imaging examination. In this series, 10% of patients
had negative exploration, but I would suggest that
10% negative explorations is preferable to missing
corporal or (especially) urethral injuries.

How to repair pendulous urethral injuries? -
A source of continued discussion in the literature is
whether or not primary repair is preferable to merely
diverting the urine with suprapubic tube or urethral
catheter. In this series, repair was opted for in a
majority of cases, but only some did well. In those
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with pendulous urethral injury, all the 4 primarily
repaired patients did poorly (developing fistula or
stricture) while 3 were treated in a staged fashion, as
in a Johanson urethroplasty. Like the authors, we tend
to primarily repair those injuries with limited tissue
damage, although in our experience complications were
less common, perhaps because of lower caliber gunshot
wounds or other patient factors.  We also do not hesitate
to exteriorize the injured urethral segment and return

for definitive repair at a later date, as the authors did,
especially in more severe injuries.

How to repair bulbar urethral injuries? -
All of the 5 repaired bulbar urethral injuries did
well, and a 4/5 of these required anastomotic repair
after excision of the injured segment.  This
technique is hardly reported in the literature
previously, and should be considered by all those
faced with this injury.

Dr. Richard A. Santucci
Chief of Urology, Detroit Receiving Hospital
Associate Professor, Wayne State University

Detroit, Michigan, USA
E-mail: rsantucc@med.wayne.edu
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Primary Diffuse Large B-Cell Lymphoma of the Prostate in a
Young Patient
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ABSTRACT

We report a primary lymphoma of the prostate, which arose in a 29-year-old man with hematuria. Pathological evaluation
of tissue fragments allowed us to choose appropriate medical management. A diagnosis of suspicion can be performed by
urine cytology, and molecular techniques may be helpful. Emphasis in differential diagnosis is made.

Key words: prostatic neoplasms; diagnosis; lymphoma, non-Hodgkin; chemotherapy
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INTRODUCTION

Primary lymphomas of the prostate are a rare
but well-recognized entity. They account for 0.09%
of prostate neoplasms and 0.1% of all non-Hodgkin
lymphomas (1). The symptoms at presentation are
similar to other prostatic diseases (2), and histopatho-
logical analysis with immunohistochemical tech-
niques and molecular studies are mandatory to reach
final diagnosis. Although rare, this entity should be
kept in mind to avoid unnecessary surgery.

CASE REPORT

A 29-year-old male presented a 3-month his-
tory of mild hematuria. Urine cytology revealed atypi-
cal cells of uncertain histogenesis. Several submu-
cosal nodules were seen on cystoscopy involving the
prostatic urethra, and a biopsy was performed. Mi-
croscopically, an ulcerated neoplasm made up of large
discohesive cells infiltrating prostatic tissue was ob-
served. The cells had abundant amphophilic cyto-

plasm, pleomorphic nuclei and prominent nucleoli
(Figure-1). Mitoses were frequent and often atypi-
cal. Malignant cells expressed immunoreactivity for
CD20 (Figure-2) and CD30 (focally), and were nega-
tive for CD3, CD10, CD15, LMP-1, p53, bcl2 and
bcl6. Polymerase chain reaction analyses demon-
strated monoclonal immunoglobulin heavy-chain
gene rearrangement. Bone marrow biopsy, complete
blood count, serum prostate-specific antigen (PSA)
and computerized tomography of the thorax, abdo-
men, and pelvis were normal. Gallium scan revealed
a focus of isotope retention in the prostate. A final
diagnosis of primary diffuse large B-cell lymphoma
(DLBCL) of the prostate was rendered.

He was administered 6 cycles of chemo-
therapy CHOP (cyclophosphamide, doxorubicin, vin-
cristine, and prednisone), and rituximab. The patient
is disease-free after 9 months follow-up.

CONCLUSIONS

Malignant lymphoma may be either primary
in the prostate, with an origin in rudimentary lym-
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phoid nodules or extramedullary hematopoiesis, or it
is an spread from the involvement in disseminated
disease (1,2). Criteria to classify a lymphoma as pri-
mary include urinary symptoms at presentation and pros-
tate confined tumor, without involvement of the hemato-
poietic system within 1 month of diagnosis (2).

All types of lymphoma have been described,
with DLBCL being most common (2). The age of
patients ranges from 5 to 89 years (mean, 62 years)
(1,2). The most frequent symptoms at presentation
are those related to prostate enlargement, including
urinary urgency and frequency (1,2). Tumor in our
case was identified at early stage, and the patient pre-
sented hematuria due to neoplasm ulceration. Serum
PSA was normal (2).

Primary prostate lymphoma can be confidently
diagnosed by histopathology, employing ancillary stud-
ies, such as immunophenotypic and molecular tech-
niques. In the correct setting, a diagnosis of suspicion
can be made by urine cytology. Differential diagnosis
includes prostatitis, small cell carcinoma, lymphoepi-
thelioma-like carcinoma and Hodgkin lymphoma (HL).
The distinction between lymphoma and other malig-
nant tumors can be readily accomplished
immunohistochemically, and inflammatory conditions
can be ruled out according to morphological criteria.
Negativity for CD15 and LMP-1 helps to exclude HL.

Several therapeutic modalities have been re-
ported, including prostatectomy, radiotherapy, and che-

Figure 1 – Photomicrograph showing that the tumor consists of
a predominant population of centroblasts and immunoblasts
admixed with inflammatory mature cells (HE, X100).

Figure 2 – Intense  positive immunostaining with the B cell marker
CD20 (X250).

motherapy (2). Radical surgery is not indicated since
local disease is well controlled with chemotherapy or
radiation therapy (3). Although the prognosis of these
tumors was classically considered poor (2), some ar-
ticles suggest that prolonged survival could be expected
with chemotherapy or radiotherapy (3). Our patient
remained well 9 months after diagnosis.
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ABSTRACT

Spermatic cord leiomyosarcomas are rare tumors and standard treatment consists of radical orchiectomy and high cord
ligation. We report a case of a paratesticular leiomyosarcoma successfully treated by enucleation.
A 22-year-old man presented with a 6-months history of inguinal pain. Physical examination revealed a right paratesticular
nodule about 0.5 cm in diameter. Inguinal exploration and nodule biopsy were performed. It was thought to be a benign
epididymal nodule on a quick section and the tumor was enucleated and sent for paraffin section. Histology and immuno-
histochemistry were compatible with leiomyosarcoma. The patient was advised to undergo radical orchiectomy with high
cord ligation. However, he refused surgery. An alternative approach with clinical, biochemical and radiological follow-up
was adopted. The patient has been followed up for thirteen years and shows no evidence of disease.

Key words: leiomyosarcoma; spermatic cord; surgical procedures, operative
Int Braz J Urol.  2006; 32: 66-7

INTRODUCTION

The spermatic cord is the most common site
of extratesticular neoplasia. Only 30% of
extratesticular neoplasms are malignant, 90% of
which being sarcomas. Approximately 10% of all
paratesticular sarcomas are leiomyosarcomas.

CASE REPORT

A 22-year-old man presented with a 6-month
history of inguinal pain. Physical examination was un-
remarkable, except for a hard tender right paratesticular
nodule about 0.5 cm in diameter. Scrotal ultrasound
showed a solid nodule and normal testicles. Hemogram,
liver enzymes and chest X-ray were normal.

Inguinal exploration and nodule biopsy were
performed. A well-circunscribed mass was found on

the upper pole of the testis. It was thought to be a
benign epididymal nodule on a quick section and the
tumor was enucleated and sent for paraffin section.
Histology revealed interlacing bundles of spindle-
shaped cells with elongated and occasional pleomor-
phic nuclei (Figure-1). Mitoses were less than 6 per
high-power fields and the tumor lacked necrosis (Fig-
ure-2). It strongly expressed muscle-specific actin,
desmin and vimentin. CD68, alpha 1-antitrypsin, S-
100 were negative. Surgical margins were negative.
The diagnosis was leiomyosarcoma.

The patient was advised to undergo radical or-
chiectomy with high cord ligation. However, he refused
surgery and we decided for an alternative approach.

We proposed clinical, biochemical and radio-
logical follow-up every 6 months in the first two years
and annually thereafter. Routine tests were a hemo-
gram, liver enzymes, a chest X-ray and a scrotal ul-
trasound. Abdominal tomography would be indicated
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if there was an increase in liver enzymes or liver al-
teration in clinical examination and chest tomogra-
phy for a suspected nodule on X-ray.

The patient has been followed up for thirteen
years and shows no evidence of disease.

COMMENTS

Paratesticular sarcomas are rare and most of
the available information derives from small series
or case reports. In most cases, information about tu-
mor grade is lacking, follow-up is short and different
types of sarcomas are analyzed together.

Therefore, standard treatment for all
paratesticular sarcomas consists of radical orchiec-
tomy with high cord ligation. The role of adjuvant
therapy is not clear.

Overall, 5-year disease-specific survival was
75% (1) and median interval to locoregional relapse
was 36 months (2). Dissemination occurs by
hematogeneous metastasis, regional lymph node
spread and local extension. Our case has a long dis-
ease-free follow-up period.

Recently, a study about paratesticular lei-
omyosarcomas classified tumors based on the NCI
system (3). Briefly, as in our case, grade I tumors
lacked necrosis, had less than 6 mitosis/10 high-power
fields and occasional pleomorphic nuclei.

In this series, some tumors were treated by
excision. No recurrence was observed for small grade

I and II tumors (≤ 4 cm). However, disease recur-
rence occurred for a large grade I tumor (9 cm) and a
patient died of disease from a 2 cm grade III tumor.

Our case together with this study suggest that
for small grade I and maybe for small grade II tu-
mors, enucleation might be a good therapy if an ad-
equate follow-up is assured. For large (> 5 cm) or for
grade III tumors, standard treatment is obligatory.

Further studies are needed and traditional
management is still advisable.
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Figure 1 – Bundles of spindle-shaped cells with elongated and
occasional pleomorphic nuclei (X400).

Figure 2 – Mitoses < 6/HPF and the tumor lacked necrosis
(X400).
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ABSTRACT

The objective of this article is to describe a case of an electric burn to the genitalia causing scrotal and testicular lesion, and
the subsequent reconstruction using a skin graft.
The patient was a 10-year-old boy who was victim of an electric burn that harmed the genitalia. There was extended skin
loss, penile, scrotal and partial testicular lesion. The treatment consisted of plastic surgery to reconstruct the genitalia with
skin flaps grafted on the left thigh, the scrotum and the base of the penis. The patient recovered well and was discharged
after two weeks. We concluded that in severe cases of electric burns to the genitalia, skin graft offer a good therapeutic
option.

Key words: genitalia, male; burns, electric; reconstructive surgical procedures
Int Braz J Urol.  2006; 32: 68-9

INTRODUCTION

Genital burns are usually present when burns
extend to more areas of the body. They are rarely iso-
lated (1). In less than 5% of cases of genitalia burn is
the etiology electric (1). The most common late com-
plications of genital burns are perineum and genita-
lia contracture, which can be avoided by excising scars
and skin flaps (2). This article explores a case of elec-
tric burns to a child’s genitalia with penile, scrotum
and testicles lesion, reconstructed with skin graft.

CASE REPORT

A ten-year-old male patient was the victim of
an electric burn to the genitalia and inferior mem-
bers. The accident occurred when the patient was fly-

ing a kite and it got caught up in a high-tension wire.
He entered our hospital presenting second and third
degree burns on 7.5% of his body surface (the left
thigh, right leg and genitalia).

In examining the genitalia, we observed a loss
of scrotal skin and exposition of the right testicle (Fig-
ure-1). We performed scrotal explorations and iden-
tified a small area of necrosis in the right caput epid-
idymis and the right tunica albuginea. The necrotic
tissue was debrided and the tunica albuginea and the
epididymis were sutured.

Thirty days from admission, we chose to per-
form reconstructive plastic surgery of the genitalia
using skin flaps to perform grafts in the left thigh,
scrotum and at the base of the penis (Figure-2). The
patient recovered well and was discharged after two
weeks. The reconstruction aspect 4 months after sur-
gery is demonstrated in Figure-3.
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COMMENTS

Genital burns are generally caused by expo-
sure to fire, burning water or chemical agents (3);
electric burns of the genitalia are not that frequent in
children (3). Treatment of burns to this area in chil-

dren is usually conservative, usually consisting of
topic applications of antimicrobials and silver sulfa-
diazine along with psychological support (3).

Debridement of wounds arising from burns
and their early closure reduce the infection rate and
lead to faster recovery with subsequently shorter hos-
pital stay (1). The main complication from these burns
is contraction of the wound, which generally occurs
in more serious cases (3).

Testicular involvement, as in our case, indi-
cates a more severe burn and this requires more ag-
gressive handling as conservative treatment does not
present good results (1). The use of skin grafts is rec-
ommended in cases where cicatrisation takes longer,
or where there are more deep lesions, as in our case
(3). We have concluded that in serious cases of elec-
tric burns to the genitalia, skin grafts offer a good
therapeutic option.
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Figure 3 – Aspect of the genitalia 120 days after skin flap.

Figure 1 – Aspect of the genitalia 72 hours after the electric
burn. Note the area of necrotic tissue in the scrotum. (*).

Figure 2 – Aspect of the genitalia 14 days after skin flap.
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ABSTRACT

Objectives: To assess the clinical presentation of children with lower urinary tract dysfunction (LUTD) relating to objective
examination data.
Materials and Methods: Forty-four children (36 girls and 8 boys with mean age of 6.8 years) with LUTD were prospec-
tively assessed through a specific questionnaire that analyzed clinical presentation of those patients. These data were then
compared to objective data, such as micturition diary and uroflowmetry with electromyography.
Results: A urinary tract infection (UTI) antecedent was observed in 31 cases (70.5%), and of those, 24 cases of UTI were
accompanied by fever. All children presented micturition urgency. Daily urinary incontinence was observed in 33 cases
(75%) and nocturnal enuresis in 23 (52.3%). As for micturition frequency, 15 (34.1%) had normal frequency 19 (43.2%)
presented more than 10 daily micturition episodes and 10 (22.7%) thought they urinated less than 5 times a day. In the
uroflowmetry and electromyography examination, 14 (31.8%) experienced lack of coordination during micturition. Of 10
children with infrequent micturition, 5 confirmed this in their micturition diaries and 2 listed more than 5 micturition
episodes per day in the diary. Of 19 patients presenting polaciuria, only 5 confirmed this in their micturition diaries, while
7 had less than 10 micturition episodes per day.
Conclusion: Most children with LUTD presented a previous UTI, and daily incontinence was verified in around 75% of the
patients. Complaints of polaciuria or infrequent micturition are not noted completely in the micturition diaries and there is
no parameter in the clinical history that offers good sensitivity or specificity for the diagnosis of lack of perineal coordina-
tion.

Key words: children; urination disorders; urinary tract infections; neurogenic bladder
Int Braz J Urol.  2006; 32: 70-6

INTRODUCTION

Lower urinary tract dysfunction (LUTD) is a
clinical term related to urination disorders that occur
in children without neurological alterations. The dys-
function is related to vesicoureteral reflux (present
in 15 to 50% of patients with vesical instability) (1,2)
and urinary infection in children is an important risk

factor for renal scars and secondary arterial hypoten-
sion (3-6).

The largest incidence occurs in children be-
tween 3 and 7 years of age and is featured in girls at a
rate of 9:1 compared to boys (7). It significantly af-
fects the patient’s quality of life, possibly leading to
psychological and behavior alterations (8). In chil-
dren with nocturnal enuresis and urinary incontinence
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with low self esteem, it has already been demonstrated
that there is a normalization of the general psycho-
logical picture with a successful treatment of incon-
tinence (9).

It is clinically presented with urination urge
and urge incontinence, with the possibility of other
symptoms such as polaciuria, infrequent urination and
suprapubic or perineal pain.

In relation to urodynamic findings, LUTD can
be divided into 2 different groups (10). In the first
group we observe intense detrusor non-inhibited con-
tractions during the bladder filling phase that is op-
posed to pelvic floor muscle contractions and maneu-
vers to retain the urine, such as the Vincent maneu-
ver (11) and crossing the legs. In the second group,
there is incomplete relaxation of the sphincter block-
ing urination and causing a prolonged or interrupted
urinary stream.

The objective of the present study was to pro-
spectively assess the clinical presentation of children
with LUTD, correlating with objective data such as
urinary diary and uroflowmetry with electromyogra-

phy and assessing the sensitivity and the specificity of
parameters of the clinical history in relation to the ex-
ams utilized. To our knowledge, there are no available
data in the literature that use this type of correlation.

MATERIALS AND METHODS

Forty-four children with LUTD (36 girls and
8 boys, with a mean age of 6.8 years, varying from 3
to 17 years) were retrospectively assessed by means
of a specific questionnaire that analyzed the clinical
presentation of those patients (Table-1). This ques-
tionnaire was applied jointly to parents and children.
The initial assessment protocol was composed of a
clinical symptoms questionnaire, simple abdomen
radiography and a voiding cystourethrogram (in the
event of a history of urinary infection), uroflowmetry
with electromyography and ultrasonography of the
urinary apparatus with a measure of residual urine.
The electromyography was performed together with
the uroflowmetry, with surface electrodes placed in

Table 1 – Questionnaire aimed at parents. Each question was fully explained to the interviewee so that he/she could
understand.

No Yes

1. Urgency (  ) (  )
2. Urge incontinence (  ) (  )
3. Loss without urgency (  ) (  )
4. Polaciuria (  ) (  )
5. Infrequent urination (up to 3 times a day) (  ) (  )
6. Giggle incontinence (  ) (  )
7. Stress incontinence (  ) (  )
8. Urination difficulty (  ) (  )
9. Nocturia (wake up at night to urinate) (  ) (  )
10. Type of urinary stream (  ) Continuous (  ) Intermittent
11. Vincent maneuver (  ) Present (  ) Absent
12. Abdominal pain (  ) (  )
13. Vaginal discharge (  ) (  )
14. If there is diurnal urinary incontinence, what is the frequency (  ) Daily

(  ) More than 10 episodes per month
(  ) Between 3 and 10 episodes per month

(  ) Less than 3 episodes per month



72

Lower Urinary Tract Dysfunction in Children

the perineal and abdominal region to also register the
activity of the rectus abdominal during urination. With
this assessment, the child’s urodynamic is studied in
a non-invasive manner allowing us to correctly clas-
sify the LUTD. The performance of the complete
urodynamic study (invasive) remained restricted to
the cases where there was upper urinary tract dila-
tion associated to or present in those children with
symptoms that were unreceptive to clinical treatment.
The symptomatology of patients was then compared
to the findings in both the urination diary and the
uroflowmetry, as they are objective parameters.

The criteria of exclusion were neurological
alterations or clinical signals suggesting spina bifida
occulta, such as tufts of hair, lipomas and spots in
sacral region, or anatomic alterations, such as poste-
rior urethral valve, ureterocele and ectopic ureter.

The statistical analysis was performed
through an assessment of the frequency symptoms
related to the disease and the sensitivity and specific-
ity of the various forms of clinical presentation and
the complementary clinical exams used. The sensi-
tivity and specificity were calculated using the fol-
lowing formulas: number of patients with a certain
symptom divided by the number of children with
sphincteric dysfunction, and number of children with-
out symptoms divided by the number of children with-
out sphincteric dysfunction.

RESULTS

Previous urinary infection showed up in 31
cases (70.5%), with 24 (54.5%) presenting episodes
of UTI with fever. The distribution of the clinical
presentation frequencies is demonstrated in Table-
2.

In terms of urinary frequency, 15 (34.1%) had
normal frequency, 19 (43.2%) voided more than 10
times a day and 10 (22.7%) patients thought they uri-
nated less than 5 times a day. Correlating clinical
symptoms with objective data, we observed that of
the 10 children with infrequent urination, 5 confirmed
this in their urination diaries. Of the 19 patients claim-
ing polaciuria, only 5 (26%) confirmed this in the
diary, while 7 (37%) urinated less than 10 times per

day and 7 did not fill out the diary. These figures are
represented in Table-3.

The frequency of maneuvers to retard urina-
tion, such as the Vincent maneuver and crossed legs,
as well as constipation frequency (characterized as
more than 2 days without defecating) and encopre-
sis, are demonstrated in Table-2. The occurrence of
occasional suprapubic region pain and vaginal run-
ning are also registered in this Table.

Even though cystourethrogram was indicated
in all cases with urinary infection [31], only 23 chil-
dren took it. A presence of vesicoureteral reflux was
verified in 3 patients (13%).

In the uroflowmetry assessment with elec-
tromyography, 14 patients (31.8%) experienced lack
of coordination in micturition (Figure-1). Only 5 pa-
tients were submitted to a complete urodynamic
study. Sensitivity and specificity of some parameters
of the clinical history in relation to the incoordina-
tion in micturition obtained by means of
uroflowmetry with electromyography were respec-
tively: Vincent maneuver - 50% and 68%; crossing
the legs - 66% and 45%; urination difficulty - 41%
and 71%; interrupted stream - 25% and 63%; and
constipation - 30% and 68%.

Table 2 – Distribution of clinical presentations on low uri-
nary tract dysfunction in 40 children.

Clinical Presentation Number of Patients (%)

UTI 31 (70.5)
UTI with fever 24 (54.5)
Urgency 40 (100)
Urge incontinence 33 (75)
Nocturnal enuresis 23 (53.2)
Giggle incontinence 16 (36.4)
Voiding effort 12 (27.3)
Constipation 12 (27.3)
Encopresis 2   (4.5)
Suprapubic pain 19 (43.2)
Vaginal discharge 12 from 36 girls (33.3)
Maneuver to cross the legs 18 (40.9)
Vincent Maneuver 13 (29.5)
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COMMENTS

Even though the LUTD is well described in
children, few prospective studies have been accom-
plished and, to our knowledge, none have assessed
the incidence of the most frequent urinary claims.
As well, we do not know if the symptoms are well
correlated to the objective data obtained from the
urination diary, the ultrasonography assessment of
the residual urine and the uroflowmetry with elec-
tromyography. LUTD in the child is a clinical con-
dition that predominantly affects girls. Hanna et al.
have noted an incidence of 90% in girls (7). In the
present study, the larger prevalence in females is
confirmed (81.8%). The most affected age group was
from 3 to 7 years of age (7). In this study, the mean
age was 6.8 years.

The relationship between LUTD and urinary
infection is of utmost importance in the follow-up of
those children, and it presents therapeutic and prog-
nostic implications. Children with vesicoureteral re-
flux (VUR) and LUTD have a larger chance of re-
fractory infection than those children without LUTD.
Snodgrass found that children with VUR and LUTD
presented refractory infection in 44% of cases (12),
while those with only VUR had an incidence of 11%.
A precedent urinary infection was observed in 70.5%
of children assessed in this study; of those, 77.4%
had already presented some episode of UTI with fe-
ver.

Among the symptoms associated with LUTD,
urgency and urge incontinence are the most preva-
lent. Urgency was observed in all child studies, with
reports of diurnal urinary incontinence found in 75%
of the cases. Nocturnal enuresis (52.3%) and urina-

tion difficult (27.3%) were also frequent complaints.
Giggle incontinence was a symptom present in 23%
of children with diurnal urination symptoms (13),
having been observed in 36.4% of children accessed
in the present study. In an analysis of 1421 children 5
to 15 years of age, Chandra et al. noticed the pres-
ence of laugh urinary incontinence in 109 (7.7%) (13).
Alterations in urinary frequency were found in 66%
of children. Among assessed patients, 43.2% reported
that void more than 10 times a day, while 22.7%
thought that they urinated less than 5 times a day.

In the attempt to retain urine in the bladder,
the child tends to contract the pelvic muscles, some-
times assuming the classic posture to achieve that
(Vincent maneuver) (11), and crossing the legs. Ma-
neuvers to retain the urine in the bladder were ob-
served in at least half the children studied. Children
with detrusor instability that use postural maneuvers
to retain urine have a higher incidence of urinary tract
infection than those who do not try to obstruct the
urinary flow (14).

It is already known that alterations in intesti-
nal habits have a great influence on the function of
the low urinary tract and can be associated with a
syndrome that Koff et al. described as elimination
dysfunction (15). Among children studied, 27.3%
claim constipation and 4.5% presented encopresis.
The association of LUTD in girls with some degree
of vaginal discharge was not found in the literature,
but it was observed in the current study in one third
of the female cases. The hypothesis is that there is a
urine reflux in the vagina of the girls with LUTD,
which generates colpitis and vaginal discharge; how-
ever, there is a need for more studies in this area in
order to prove this correlation.

Table 3 – Correlation between reported urination frequency observed through clinical history and through the urination
diary.

Number of Urinations in the Diary

Symptoms (anamnesis) < 5 urinations 5-9 > 10 Without diary Total
Infrequent urination    5 2      0             3   10
Polaciuria    0 7      5             7   19
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The association between urinary tract infec-
tion, vesicoureteral reflux, LUTD and the formation
of renal scars is already well established. Data in the
literature show the presence of VUR in 15 to 50% of
patients with vesical instability (1,2). In children with
LUTD assessed per voiding cystourethrogram (VCU)
in this study, the occurrence of RVU was observed in
13% of the cases. Due to the improvement in reflux
with the clinical treatment of LUTD and the low in-
cidence of RVU in this group of patients (1,16), we
should discuss the need to perform a VCU in these

cases. In cases of LUTD, a cystourethrogram can not
only assesses the presence of associated vesicoureteral
reflux, but also demonstrates the signals of vesical
instability (spinning top urethra, serrulated bladder
wall, bladder elongation and, in extreme cases, pres-
ence of diverticula). In analyzing 193 children with
RVU, Barroso et al. found sings of vesical instability
in the cystourethrogram in 26% of the patients (17).
These findings demonstrated that among children that
presented symptoms of LUTD, 64% had cystoure-
throgram. However, no study that came to our knowl-

Figure 1 – Normal child, presenting uroflowmetry with normal urinary flow spinning top shape (A) and electromyography with ab-
sence of perineal and abdominal muscular activity (B). Child with interrupted urinary flow (C) and sphincteric incoordination, with
electromyography evidencing abdominal and perineal activity during urination (D).

A B

C

D
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edge assessed the prognostic value of these findings
in this group of patients.

It is of utmost importance for the treatment
of children with LUTD that a differential diagnosis be
performed regarding the urge syndrome, urination dys-
function (sphincteric dysfunction) and the lazy blad-
der syndrome. In order to make this differential diag-
nosis, data alone from the patient’s clinical history are
imprecise and insufficient (18). The weak correlation
between the symptomatology presented by the patient
and the objective results of complementary exams was
confirmed in this study. Of the 10 children reporting
infrequent urination, half confirmed this finding
through their urination diaries. Of the 19 patients with
polaciuria, only 26.3% confirmed this in the diary.
Sensitivities and specificities of parameters from the
clinical history in relation to the objectives findings of
voiding incoordination obtained through uroflowmetry
with electromyography were equally low. The discov-
ery of maneuvers to retain urine presented little corre-
lation with the diagnosis of lack of perineal coordina-
tion. As well as the report of urination difficulty and
the claim of interrupted stream, Vincent maneuvers (11)
and crossing the legs showed a weak correlation with
the results obtained through the non-invasive
urodynamic assessment. Due to the low correlation
between the symptoms of LUTD and the results of the
exams, the present study shows that there is little cor-
relation between LUTD symptoms and the assessment
through the urination diary and uroflowmetry with elec-
tromyography. This suggests a need to perform a non-
invasive urodynamic to classify children with lower
urinary tract dysfunction.
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ABSTRACT

Purpose: We assessed the relationships between bladder symptoms, demographic, and medical history variables and sexual
dysfunction in women with overactive bladder (OAB) disorder.
Materials and Methods: Seventy-eight women diagnosed with OAB completed self-administered questionnaires related to
overall heath status, bladder function, and sexual function. Data were compiled for questionnaire responses, and multivari-
ate logistic regression analyses were performed to determine predictors of sexual dysfunction.
Results: Bothersome bladder symptoms were reported by ≥  60% of the sample. Sixty-percent of the sample was sexually
active in the past month. Difficulty with sexual arousal, orgasm, and sexual enjoyment were reported by about 25% of the
women. Sexual partner status was the best predictor of sexual arousal, orgasm, and sexual enjoyment. Menopausal status
emerged as an important predictor of arousal and sexual enjoyment.
Conclusion: The majority of women with symptoms of OAB viewed these symptoms as bothersome. However, the extent
of symptom bother did not predict aspects of female sexual dysfunction (FSD). Instead, menopausal and partner status
emerged as the best predictors of FSD in our sample.

Key words: urination disorders; female; overactive bladder; sexual dysfunction; menopause
Int Braz J Urol.  2006; 32: 77-87

INTRODUCTION

Although reported estimates of sexual dys-
function are higher for women than men (43% ver-
sus 31%, respectively), fewer treatment options for
female sexual dysfunction (FSD) exist (1). As treat-
ments for male sexual dysfunction have become safer
and more effective, both individuals and the medical
community are seeking beneficial therapies for FSD.

According to the World Health Organization
(2) and the Diagnostic and Statistical Manual of Men-
tal Disorders (3), FSD is classified into disorders of
desire (hypoactive sexual desire, sexual aversion),

arousal, orgasm, and pain (dyspareunia and vaginis-
mus). Physiologic, iatrogenic, and psychological fac-
tors place women at risk for developing FSD. Physi-
ologic and iatrogenic factors include abdominal sur-
gery (e.g., hysterectomy), menopause, smoking, spi-
nal cord injury, and certain medications (e.g., birth
control pill, antipsychotics, antihypertensives, anti-
depressants, etc.). Psychologic factors include anxi-
ety, depression, negative body perception, history of
physical or emotional abuse, and stress.

Overactive bladder (OAB) disorder may also
contribute to the development of FSD (4). According
to the International Continence Society (5), OAB dis-
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order is classified as a symptom syndrome sugges-
tive of lower urinary tract dysfunction. Symptoms of
OAB include urinary urgency, urinary frequency, and
urge urinary incontinence. Overactive bladder dras-
tically reduces quality of life by its negative influ-
ence on a person’s ability to work, travel, sleep, exer-
cise, socialize, and participate in intimate relation-
ships (4).

In current health care practices, family phy-
sicians, not specialists, are most likely to manage the
treatment of OAB in women. Discussions regarding
bladder symptoms between patients and their physi-
cians are occurring more frequently. In addition, fam-
ily care physicians have enhanced access to diagnos-
tic testing and safer and more effective medications
to treat OAB.

Conversely, discussion and assessment of
female sexual health occurs much less frequently. This
may be partially attributed to the opinion that the ori-
gin of FSD is more psychological than physical.
Women might also believe that sexual health is a topic
that should discussed with a specialist, such as her
gynecologist. Likewise, if her family physician fails
to ask about sexual health, she may avoid discussion
based on the belief that her family physician is un-
comfortable with the topic. Limited familiarity with
sexual health assessments and treatment options may
further prevent the physician from discussing FSD
with a patient (6). Discussion regarding sexually re-
lated issues are highly challenging within primary care
because of their sensitivity, complexity, and con-
straints of time and expertise (7).

On the contrary, men have many options when
seeking treatment for erectile dysfunction. They may
actually arrive at their primary-care appointment seek-
ing treatments as a result of increased direct-to-con-
sumer advertising by pharmaceutical companies. In
the near future, women may be more willing to dis-
cuss their sexual health as FDA approved medica-
tions to treat FSD enter the market.

In the case of FSD, family physicians lack
easy access to physiological measures of patients’
experiences. Symptom-related and health-related
quality of life (HRQOL) measurements may provide
useful information to guide treatment selection and
to evaluate treatment effectiveness.

Since female sexual health problems are often
undiagnosed and untreated, our first study aim was
to enhance awareness by describing sexual health in
a sample of women with OAB using symptom-related
and HRQOL measures. Because control of bladder
and sexual function occurs through shared neurologic
pathways, we also aimed to investigate the extent that
bladder dysfunction and demographic and medical
history variables predicted sexual dysfunction. We
hypothesized that the likelihood of sexual dysfunc-
tion would be associated with higher levels of dis-
tress related to bladder symptoms.

MATERIALS AND METHODS

One hundred fifty female patients from a sub-
urban general urology practice, between the ages of
35-70 years, with clinically documented OAB symp-
toms (within a 12-month period) were asked to par-
ticipate in this study. Data were obtained via self-ad-
ministered questionnaires that were mailed to partici-
pants. The questionnaires included: the Urinary Dis-
tress Inventory-Short Form (UDI), the Personal Ex-
periences Questionnaire (PEQ), and a demographic
and medical history questionnaire. The respondents
completed all questionnaires anonymously.

The UDI assesses the presence and degree of
bother associated with bladder symptoms, including
urge incontinence, stress incontinence, small volume
leakage, difficulty emptying the bladder, and pain in
the lower abdominal area (8). Psychometric proper-
ties including internal consistency, concurrent (with
UDI, long version) and construct validity, and sensi-
tivity to change of the UDI have been reported (8).

The PEQ includes a subset of eleven items
derived from the McCoy Female Sexuality Question-
naire (9). Items included sexual frequency, sexual
arousal, frequency of orgasm, pain during intercourse,
feelings towards partner, and partner problems. De-
spite limited information on its reliability and valid-
ity characteristics, we chose the PEQ for its brevity,
ease of completion, and face validity.

Women also completed a demographic and
medical history questionnaire. This questionnaire elic-
ited descriptive information regarding age, marital
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status, race, disability, menopausal status, sexual part-
ner, depression, and past surgeries.

Data Analysis
Means, standard deviations, and percentages

were calculated in order to describe the sample with
respect to demographic and medical history variables.
Percentages were calculated to describe responses to
the UDI and PEQ questionnaires.

For statistical analyses, the questionnaire re-
sponses were collapsed into smaller categories. Uro-
genital Distress Inventory responses “not at all”,
“slightly”, “moderately”, and “greatly” were col-
lapsed into “not at all bothered” and “bothered” cat-
egories. The PEQ includes a semantic differential
rating scale, with assigned values from 1 (“not at all”)
to 6 (“a great deal”). For our analyses, values 2 and 3
were collapsed to create a “sometimes” category, and
values 4,5, and 6 were collapsed to create “a great
deal” category.

Multivariate logistic regression (MLR) was
used to analyze factors associated with the likelihood
of sexual dysfunction. Potential factors (age, meno-
pausal status, depression, available sexual partner,

bladder symptom-related distress) identified using
univariate logistic regression analyses as having a
relationship (p ≤ .10) with sexual function were used
in the MLR procedure to identify the best subset of
variables associated with sexual dysfunction.

RESULTS

Patient Description
One hundred women returned the completed

questionnaires. Twenty-two indicated a medical his-
tory of neurologic disease or injury. Data from these
22 women were excluded, leaving usable question-
naire data from 78 women. The mean sample age was
50 ± 6 years, and 87% of the women were Caucasian.
Fifty percent of the respondents were married, 14.1%
were single, 12.8% were divorced, and 11.5% were
widowed. Ninety-six percent of the sample was het-
erosexual and 72% indicated that they had a current
sexual partner.

The percent of women indicating co-morbid
medical conditions is shown in Figure-1. Hyperten-
sion and depression were the most common co-mor-

Figure 1 – Percentage of women reporting co-morbid medical conditions.
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bid conditions. Forty-seven percent of the sample in-
dicated current treatment for depression.

Bladder Symptom and Sexual Function
Question Results

The distribution of reported bladder symp-
toms are shown in Figure-2. Frequent urination, urge
incontinence, small volume leaks, and stress incon-
tinence were all reported by ≥ 60% of the sample.
Difficulty voiding and pain in the lower abdominal/
genital area were reported by less than 40% of the
sample. Across all symptoms, 99-100% of the
women reporting a symptom indicated that the symp-
tom was bothersome. Responses to the sexual func-
tion questionnaire items are shown in Figure-3. In-
abilities to become sexually aroused, experience
orgasm, and enjoy sex were reported by 24%, 27%,
and 27% of the women, respectively. Twenty-five
percent of the women were dissatisfied with their
partner as a lover. Thirty-six percent of respondents
had a partner who experienced difficulty in sexual
performance.

Figures-4 and 5, show the frequency of sexual
thoughts/fantasies and sexual activity responses. In
the past month, 29% had not experienced sexual
thoughts or fantasies and 40% of the respondents had
not engaged in sexual activity.

Univariate Logistic Regression Analyses
Tables-1 to 3 show the results of the univariate

logistic regression analyses. Sexual partner status was
the only independent variable that displayed a statis-
tically significant association with arousal (p < 0.05).
The association with menopausal status approached
statistical significance (p = 0.08). These variables
were retained for a MLR model to identify the best
subset of variables indicative of a dysfunction in
sexual arousal.

Sexual partner status was the only indepen-
dent variable that displayed a statistically significant
(p < 0.05) relationship with orgasm. Women lacking
a sexual partner were almost 22 times more likely to
experience anorgasm compared to women with a
sexual partner (see Table-4).

Figure 2  – Percentage of women indicating specific bladder symptoms.
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Figure 3  – Responses to the Personal Experiences Questionnaire. The bars indicate the percentage of women answering either “not
at all”, “sometimes”, or “a great deal” to sexual function questions.

Figure 4 – Responses to the Personal Experiences Questionnaire question: In the past month, how often have you experienced sexual
thoughts or fantasies?
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Figure 5 – Responses to the Personal Experiences Questionnaire question: In the past month, how often have you experienced sexual
activity?

Table 1 – Results of univariate logistic analysis with dependent variable: Arousal.

Independent Variable                                  -2 Log Likelihood              Chi-Square               Significance

Leak urge 17.42 02.54 0.28
Distress related to urge incontinence 16.78 03.61 0.16
Frequent urination 17.28 02.83 0.24
Distress related to frequent urination 14.91 00.95 0.62
Leak with physical activity 14.83 00.247 0.88
Distress related to stress incontinence 10.17 01.80 0.41
Menopause 19.68 05.10 0.08
Sexual partner 33.78 20.09 0.000

Note: all independent variables were dichotomous: sexual partner and menopause (no/yes), presence of bladder symptom (yes/no),
distress related to bladder symptoms (not bothered/bothered).

Independent variables showing associations
with sexual enjoyment included sexual partner status
(p = 0.00), menopausal status (p = 0.09), and urge
incontinence (p = 0.10). These 3 variables were re-
tained for the MLR model to identify the best subset
of predictors of low sexual enjoyment.

Multivariate Logistic Regression Analyses
Tables-5 and 6 show the odds ratios and con-

fidence intervals for each independent variable tested
in the models predicting sexual arousal and enjoy-
ment dysfunction. The model for predicting sexual
arousal dysfunction (Table-5) showed statistical sig-
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Table 2 – Results of univariate logistic analysis with dependent variable: Orgasm.

Independent Variable  -2 Log Likelihood    Chi-Square             Significance

Leak urge 17.37 02.44 0.30
Distress related to urge incontinence 14.34 00.90 0.64
Frequent urination 17.27 02.74 0.26
Distress related to frequent urination 16.81 02.94 0.23
Leak with physical activity 15.13 00.49 0.78
Distress related to stress incontinence 10.28 01.90 0.39
Menopause 17.78 03.04 0.22
Sexual partner 32.30 18.58 0.000

Note: all independent variables were dichotomous: sexual partner and menopause (no/yes), presence of bladder symptom (yes/no),
distress related to bladder symptoms (not bothered/bothered).

Table 3 – Results of univariate logistic analysis with dependent variable: Enjoyment.

Independent Variable  -2 Log Likelihood    Chi-Square       Significance

Leak urge 19.471 04.62 0.10
Distress related to urge incontinence 16.66 03.45 0.18
Frequent urination 18.10 03.53 0.17
Distress related to frequent urination 16.05 02.13 0.34
Leak with physical activity 16.21 01.67 0.43
Distress related to stress incontinence 10.50 02.10 0.35
Menopause 19.50 04.82 0.09
Sexual partner 30.40 16.49 0.000

Note: all independent variables were dichotomous: sexual partner and menopause (no/yes), presence of bladder symptom (yes/no),
distress related to bladder symptoms (not bothered/bothered).

nificance. Sexual partner status was most influential
in predicting the inability to become sexually aroused.
Women without a sexual partner were almost 22 times
more likely to report an inability to become sexually
aroused compared to women with a sexual partner.
Neither sexual partner nor menopausal status emerged
as predictors of arousal “sometimes”.

The model for predicting the failure to en-
joy sexual activities also showed statistical signifi-
cance (Table-6). Lacking sexual partner was the best
predictor of the failure to enjoy sexual activities.
Women without a partner were over 14 times more
likely to report that sexual activities were “not at all
enjoyable” compared to women with a sexual part-
ner. In addition, postmenopausal women were al-

most 5 times more likely to report sexual activities
that were “not enjoyable at all” compared to pre-
menopausal women.

COMMENTS

Prevalence of Bladder Symptoms and Sexual
Dysfunction

The primary aim of this study was to describe
sexual health in a sample of women with OAB. Fe-
male sexual dysfunction and OAB syndrome share
many risk factors including age, medications, smok-
ing, hormonal changes, hysterectomy, and uterine
prolapse (10). In this study, women who reported
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Table 6 – Multivariate logistic regression results for factors associated with enjoying sex.

Enjoy Sex         Independent Variable Significance             Odds Ratio     95% CI

Not at all Urge incontinence 0.925 01.07 0.27 - 4.22
Menopause 0.049 04.62 1.004 - 21.19
No sexual partner 0.001 14.93 3.06 - 71.4

Sometimes Urge incontinence 0.094 02.89 0.833 - 10.10
Menopause 0.199 02.17 0.67 - 7.05
No sexual partner 0.493 01.78 0.34 - 9.35

Reference group, women who enjoy sex “very often”. Note: model significant at the level of 0.00; -2 log likelihood = 61.85; χ2 = 24.80.

symptoms of urinary frequency, stress, and urge in-
continence indicated that these symptoms were in-
deed bothersome. Others have reported the impact of
OAB on quality of life. Women with urinary inconti-
nence feel social isolation, depressive symptoms,
anxiety, humiliation, and loss of self-confidence (11).

Approximately 25% of our sample of women
with OAB identified some form of sexual dysfunc-

tion. In addition, 40% indicated that they did not en-
gage in sexual activity during the month surveyed.
Although women in our study reported both bladder
and sexual dysfunction, we did not find statistically
significant associations between the two disorders.
However, Salonia (12) demonstrated that sexual func-
tion is negatively affected in women with bladder
dysfunction.

Table 5 –  Multivariate logistic regression results for factors associated with arousal.

Arousal Independent Variable Significance Odds Ratio 95% CI

Not at all Menopause 0.070 04.33 0.88 - 21.15
No sexual partner 0.000 21.74 4.22 - 111

Sometimes Menopause 0.059 03.08 0.95 - 9.9
No sexual partner 0.408 02.0 0.39 - 10.41

Reference group, women who experience arousal “very often”. Note: model significant at the level of 0.00; -2 log likelihood = 46.27;
χ2 = 25.16.

Table 4 – Odds of anorgasm by sexual partner status.

Orgasm Independent Variable Significance  Odds Ratio   95% CI

Not at all No sexual partner 0.00 21.73 0.04 - 125
Sometimes No sexual partner 0.13 03.81 0.67 - 21.74

Reference group, women who experience orgasm “very often”. Note: model significant at the level of 0.00; -2 log likelihood = 46.27;
χ2 = 25.16.
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Pain and Sexual Function
Almost 40% of our sample indicated that they

experienced bothersome pain in their abdominal/geni-
tal area. In our study, we did not find abdominal/geni-
tal pain a significant predictor of sexual dysfunction.
Based on findings of a national study including 1749
women, Laumann et al. reported that urinary tract
symptoms contributed to arousal and pain disorders
in women (1). Meana et al., reported that women with
dyspareunia had greater sexual dysfunction and psy-
chologic distress compared to age-matched women
without dyspareunia (13). The disparity between these
published studies and our results could reflect a dif-
ference in the primary symptom complaint of our
sample. A urologist was examining the women sur-
veyed for the primary complaint of OAB, not abdomi-
nal/pelvic pain.

Menopausal Factors and Sexual Function
Gynecologic changes occurring during meno-

pause include vaginal atrophy and dryness, urinary
incontinence, and infections. A loss of pelvic floor
muscle tone or diminished capability of the intrinsic
urethral sphincter, which can cause incontinence and
decreased maximum urethral closing pressures may
also occur (14). Decreases in sexual activity are also
associated with estrogen level decline and testoster-
one level fluctuation (15).

Our results indicated that menopausal sta-
tus was a statistically significant predictor of sexual
enjoyment. Postmenopausal women in our study
were almost 5 times more likely to report “not en-
joyable” sexual activities compared to pre-meno-
pausal women. Dennerstein et al. also demonstrated
significant changes in sexual function during meno-
pause related to sexual desire, frequency, response,
and feelings toward the sexual partner (16). Like-
wise, Blumel et al. showed that Chilean women, aged
40-64, reported decreased or absent sexual activity
as they transitioned to menopause (17). Even when
age was held constant, menopausal symptoms were
determined to be significant factors in ceasing sexual
activity.

Long-term absence of sexual function accom-
panied by a lack of estrogen post-menopause can
cause vaginal atrophy and dryness. These physiologi-

cal changes make sexual activity difficult as vaginal
stretching capacity is diminished.

Post-menopausal sexual function may also be
limited by depressive symptoms. Freeman observed
that increases in depressive symptoms occurred as
women transitioned into menopause and demonstrated
fluctuating estradiol levels (18). Although we did not
find depression to be a predictor of sexual dysfunc-
tion, 47% of our sample did indicate that they were
receiving treatment for depression.

Partner Effect
Our data showed that sexual partner status

was the best predictor of sexual arousal, orgasm, and
sexual enjoyment. Twenty-eight percent of our sample
did not have a current sexual partner. Reasons for lack-
ing a partner can include death of spouse, divorce,
history of depression, previous negative sexual ex-
perience, career aspirations, or competing family de-
mands. One limitation of our study is that we did not
elicit specific reasons for lacking a sexual partner from
our sample. Such reasons could have confounded our
results by inflating the importance of sexual partner
status as a predictor of sexual function. For example,
social and family structure changes that occur in the
middle-age years can create changes in daily life ac-
tivities. The additional responsibility of caring for
elderly parents or grandchildren could impact sexual
function by limiting time to devote toward partner
relationships.

Another limitation of our study is that we did
not thoroughly explore the impact of other partner
variables on FSD. Thirty-five percent of our sample
indicated that they had a partner who experienced
difficulty in sexual performance and 24% admitted
that they were dissatisfied with their partner as a lover.
We did not elicit from these women the reasons for
their dissatisfaction. Aside from partner difficulties,
the quality of the sexual experience may have been
an important factor to consider. Young showed that
the consistent ability of both partners to achieve or-
gasm had an impact on female sexual satisfaction (19).
Pre-coital caressing and frequent coitus have also been
reported by women to be important to sexually satis-
fying marital relationships (20). Because partner sta-
tus emerged as such a strong predictor of sexual func-
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tion, future research should include a thorough ex-
ploration of partner-related variables.

CONCLUSION

Although this study sample consisted of
women seeking care from a urologist, our results are
relevant to the family practice field. Family physi-
cians are assessing and treating bladder symptoms at
increasingly high rates. In addition, FSD is still not a
topic commonly discussed in a primary care visit.
Since FSD directly impacts quality of life, family care
physicians should discuss FSD with all female pa-
tients. Based on our results, particular attention should
be directed to menopausal women and women lack-
ing a sexual partner as they are more likely to be ex-
periencing sexual dysfunction.
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ABSTRACT

Purpose: Evaluate the rabbit augmented bladder with Pelvicol®.
Materials and Methods: Twenty New Zealand rabbits were divided into 4 groups. Bladder augmentation was performed
using a 10 x 10 mm sized porcine acellular collagen matrix. The material was placed on the dome of the bladder wall as a
patch with 5-0 polyglycolic sutures. The bladder was resected on the 7th, 14th day, 30th and 90th days, and processed for
histological analysis.
Results: No stone formation was found in the first, second and fourth weeks. In the first week, there was inflammatory
appearance and roughness in the reconstructed area when compared to other sites on the bladder wall. The material could
not be seen in some bladders because of acute inflammatory reaction. The normal bladder epithelium was found on the part
of the bladder wall that follows the surface of the eroded material. In the second week, edema was observed through the
bladder wall. Perivesical fat tissue increased and it was not easy to distinguish it from the surrounding area. In the fourth
week, the bladder wall was thickened and there was a sensation of hardness present. The inner and outer surface of the
material was darker than in the other bladders. In the third month, there was no inflammatory reaction; however, there was
micro calcification and irregular detrusor regeneration.
Conclusions: Pelvicol® cannot be suitable material for bladder augmentation because of the resultant micro calcification,
thickening of the bladder wall and irregular development of detrusor regeneration.

Key words: bladder; reconstructive surgical procedures; collagen; swine; experiments; rabbits
Int Braz J Urol.  2006; 32: 88-93

INTRODUCTION

The ileocystoplasty technique is generally
used for bladder augmentation for a variety of be-
nign and neoplastic urological disorders. It is also
associated with many complications, such as infec-
tion, bladder wall weakness, stone formation, elec-
trolyte imbalance and intestinal perforations (1,2).
For these reasons, new biomaterial or synthetic ma-

terials are tested for use appropriately in augmenta-
tion of the urinary bladder; however there is no
material currently available for use in bladder aug-
mentation. The ideal materials should be immedi-
ately epithelialized after surgery and adapt to the
bladder through muscular and neovascular regen-
eration. They should also be waterproof and reach
high capacity with low pressure as a reservoir in the
bladder (3,4). An acellular tissue matrix graft was
first described in 1975 (5). It is produced by extract-
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ing cells from the extra cellular matrix through a multi-
step chemical and enzymatic process. This extraction
leaves behind a sheet of homogeneous extra-cellular
matrix consisting primarily of collagen and elastin.
Porcine acellular collagen matrix (Pelvicol®) is a ma-
terial that has been used clinically in vaginal wall pro-
lapse (6), Peyronie’s disease (7) and pubovaginal slings
(4). It is also non-allergenic and resistant to collage-
nase. It was approved by the FDA in 2000. It is a unique
biomaterial characterized by a number of different
positive features. By using a natural, three-dimen-
sional, acellular biomaterial called porcine collagen
matrix in bladder augmentation, we test its harmony
with the normal bladder according to macroscopical
and histopathological findings.

MATERIALS AND METHODS

In this study, 20 New Zealand rabbits were
used. Consent was obtained from the local ethics com-
mittee. Rabbits were divided into four groups accord-
ing to the evaluation time after surgery. They were
anesthetized with 10 mg/kg ketamine and 3 mg/kg
xyalazine i.v. Intravenous penicillin was administered
for antibiotic prophylaxis. Following the cleansing
of the area, the abdomen was entered through a 2 cm
low midline abdominal incision. Bladder reconstruc-
tion was performed using a 10 x 10 mm sized porcine
acellular collagen matrix (Pelvicol®). The material
was placed on the dome of the bladder wall as a patch
using 5-0 polyglycolic sutures. Perivesical fat tissues
were replaced on the outer surface of the material.
The bladder was resected in the first sacrificed group
on the 7th day, in the second group on the 14th day,
in the third group after the first month and in the fourth
group after the third month. Bladders were kept in
formaldehyde solution. Later, 5µm cross sectional
samples were prepared and stained with hematoxy-
lin-eosin for histological analyses. During the early
and late periods, the histopathological effects of the
Pelvicol® on the host tissue and bladder wall were
investigated and a macroscopic evaluation was per-
formed. The samples obtained on the 7th and 14th
days and after the first and third months were com-
pared.

RESULTS

We did not observe any intraoperative or post-
operative complications. There were no urinary
extravasations. No stone formations were discovered
on macroscopic evaluation during the first and sec-
ond weeks and after the first month. In the first week,
the bladder was completely protected, although there
was inflammation and roughness in the reconstructed
area when compared with the other bladder areas. The
material could also e seen in some bladders because
of the dense tissue reaction. A microscopic evalua-
tion confirmed polymorph nuclear leukocyte infiltra-
tion (PNL) because of the acute inflammation. A nor-
mal bladder epithelium was found in the part of the
bladder wall that follows the surface of the eroded
material. There were no findings of epithelization or
neovascularization (Figure-1). In the second week,
edema was observed through the bladder wall.
Perivesical fat tissue also increased and was not easy
to distinguish from the surrounding area. Epitheliza-
tion and neo-vascularization was still not found. Af-
ter the first month, abscess formation was noted in
one bladder in the entire area adjacent to the mate-
rial, and there was a homogeneous thickness and
roughness along the entire wall of the bladder. The
inner and outer surface of the material were darker
than the remaining tissues in the other bladders and

Figure 1 – First week, histopathological examination. Note dense
tissue reaction, acute inflammation, and eroded bladder mucosa
(HE, X100).
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the material was distinguished clearly from the adja-
cent tissue. A minimal contraction of the material was
observed (Figure-2). There were no findings of epi-
thelization and neo-vascularization, and micro calci-
fication was observed through the bladder wall. Af-
ter the third month, there was no urine extravasation
and tissue thickness like a granuloma was observed
in the grafted area. However, the material could not

be distinguished clearly from the bladder wall. Mi-
croscopic evaluation confirmed epithelization that
continued as a normal bladder epithelium, micro cal-
cification of the material, irregular detrusor regen-
eration and disarrangement of the smooth muscle fi-
bers that migrated into the material and neo-vascu-
larization. There were no findings of inflammatory
reaction, Figure-3 and Table-1.

Figure 2 – After first month, histopathological examination. The
material was darker and distinguished clearly from the adjacent
tissue (HE, X40).

Figure 3 – After the third month, histopathological examination.
Note microcalcification, disarrangement of muscle fibers that mi-
grated into the material and neovascularization (HE, X100).

     7 days        14 days          30 days            90 days

Macroscopic evaluation
Stone formation - - - -
Extravasation - - - -
Inflammatory reaction + + + +
Edema - + - -
Retraction of the material - - + +
Thickness of the bladder wall ± + + +
Microscopic evaluation
Inflammation + + + +
Erosion of the bladder mucosa + - - -
Re-epithelization - - - +
Neo-vascularization - - - +
Microcalcification - - - +
Irregular detrusor regeneration - - - +

Table 1 – Macroscopic and microscopic evaluation.
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COMMENTS

Bladder augmentation is the treatment of a
wide variety of clinical conditions in the practice of
urology. Generally in this operation, the intestinal
segment has been used to maintain a large bladder
capacity and low pressure during the postoperative
follow-up, although side effects may be present dur-
ing this period. The intestinal segment was first used
in 1888 for the reconstruction of a dysfunctional blad-
der (8), and many reports were present in the litera-
ture especially after 1950 concerning the use of in-
testinal segments for bladder reconstruction. Cur-
rently, alternative methods that decrease morbidity
and operating time are being researched, and
biomaterials such as acellular collagen matrix, small
intestinal submucosa, free fascial graft, omentum,
bovine pericardium, human placenta, and duramater
are being evaluated for use in urological surgery. Only
a few reports are present in the literature about the
use of these materials in bladder augmentation (9),
although the use of synthetic materials such as
polytetrafluoroethylene (Gore-Tex) grafts in the re-
construction of the urinary bladder has been reported
in animal models (10). Bladder substitutes should also
be biocompatible and able to promote bladder regen-
eration by acting as a biodegradable scaffold to sup-
port cell growth and differentiation. Thus, the appro-
priate inner and outer surfaces of the bladder wall
that are free of urine extravasations through the patchy
area are obtained regularly.

We used a porcine acellular dermal collagen
matrix as a biomaterial for bladder augmentation. The
structure of the Pelvicol implant is cross-linked, which
renders it permanent. One of the advantages of this
material over synthetic products is that natural grafts
can often be left in place if infection occurs. Sutherland
et al. described the use of alloplastic acellular tissue
matrix allografts from the stomach or bladder in a rat
model (11). The outcome was excellent and featured
complete epithelization of the luminal surface of the
graft after 4 days, and evidence of vascular and muscle
regeneration within 2 weeks. In comparison with this
study, we did not evaluate epithelization and
neovascularization in the luminal surface of the mate-
rial in 2 weeks. Acute inflammatory reactions were

present on the surface of the material as a scaffold in
the bladder wall. We determined epithelization, irregu-
lar detrusor regeneration and neovascularization on the
surface and around the material at the 3 month point as
a long-term result of the study. Urine extravasation was
not observed in reconstructed bladders, except in one
case that presented an abscess formation in the perivesi-
cal area. This shows that the acellular collagen matrix
graft for bladder augmentation is generally urine im-
permeable. Presence of PNL infiltration on the inner
surface of the material at 1 month revealed the lack of
biocompatibility of this material, although the knowl-
edge about this subject in the literature is poor. In ad-
dition, it may cause the contraction and shrinkage of
the bladder wall and decrease the capacity of the blad-
der over the long-term (12).

Portis et al., however, found mucosal forma-
tions in the 6th week in the laparoscopic bladder aug-
mentation of mini pigs using acellular tissue matrix
(12). They also found neovascularization in the third
month upon cystoscopic evaluation. The contraction
rate for the acellular tissue matrix at the end of the
third month was 70%. We did not report any serious
contraction and fibrosis in reconstructed areas. Piechota
et al. reported that these regenerated bladders exhib-
ited 80% of the contractile activity of a native bladder
under electrical stimulation and muscarinic, purinergic,
and α and ß-adrenergic drug administration (13,14).
There was a 63% incidence of bladder stone forma-
tion in this animal model. We, however, did not en-
counter bladder stones in any of our animals, although
microcalcified focuses were observed irregularly
among the smooth muscle fibers at 3 months. This
may lead to stone formation during the late follow-
up period. It is understood that using the intestinal
segment in bladder augmentation may cause a stone
formation in the bladder, too. In addition, experience
to date with Pelvicol® has shown that the graft may
still be present without re-absorption up to 3 years
after surgery (15).
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None declared.
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EDITORIAL COMMENT

Currently, the use of bowel segments is the
mainstay for bladder augmentation; however, they
have clear disadvantages, such as a lack of contrac-
tility requiring frequent clean intermittent catheter-
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ization, mucous production with the consequent uri-
nary tract infection and calculus formation and less
frequently, cancer development. A good solution for
this problem would be the organized re-growing of



93

Porcine Acellular Collagen Matrix in Bladder Augmentation

EDITORIAL COMMENT

This paper deals with the use of heterologous
material for bladder augmentation.

It has been shown in many publications that
almost everything sutured over a normal resected
bladder will allow for epithelialization; there are re-
ports of the use of paper, silicone, rubber etc. All of
these alloplastic prostheses were used for total or
partial augmentation. Replacements were applied as
temporary implants and removed after bladder regen-
eration (1,2).

The problem remains in obtaining muscle
proliferation. By using a non-absorbable material, the
authors have shown what has already been shown.
Probably this material could be used as a scaffold to
allow bladder epithelium and muscle to be seeded
and thus form a new bladder wall. There is a recent
paper by Kimulli et al. where a similar material has
been utilized as a scaffold with very promising re-
sults (3).

This paper has the merit of showing that these
materials should not be used as a substitute for the
bladder wall.

The authors state in their introduction that
there is no material suitable for bladder augmenta-
tion. This is not true. In 15 years of work in experi-
mental models and clinical experience with close fol-
low-up, we have shown that the demucosalized bowel
fulfills the prerequisites for an ideal material (4). It is
easily available, doesn’t promote the reabsorption of

the bladder wall over an appropriate scaffold in order
to preserve all functions. The search for this material
is extensive, and many have been tested over time.
The problem is that the scaffold is occupied by the
host cells in a disorganized fashion resulting in an
inactive and frequently contracted tissue segment.

electrolytes or stone formation, and maintains good
bladder compliance. The long-term complication rate
in this series is around 10%, which is far distant from
that reported for total intestinal patches (33%) (5).

REFERENCES

1. Shokeir AA: Bladder regeneration: between the idea
and reality. BJU Int. 2002; 89: 186-93.

2. Elbahnasy AM, Shalhav A, Hoenig DM, Figenshau RT,
Clayman, RV: Bladder wall substitutes with synthetic
and non-intestinal organic materials. J Urol. 1998; 159:
628-7.

3. Kimuli M, Eardley I, Southgate J: In vitro assessment
of decellularized porcine dermis as a matrix for uri-
nary reconstruction. BJU Int. 2004; 94: 859-66.

4. Lima SV, Araujo LA, Vilar FO, Kummer CL, Lima
EC: Nonsecretory sigmoid cystoplasty: experimental
and clinical results. J Urol. 1995; 153: 1651-4.

5.  Lima SV, Araujo LA, Vilar FO: Nonsecretory
intestinocystoplasty: a 10-year experience. J Urol.
2004; 171: 2636-39; discussion 2639-40.

Dr. Salvador Vilar C. Lima
Associated Professor of Urology

Federal University of Pernambuco
Recife, Pernambuco, Brazil

E-mail: salvilar@salvador.net

Probably the cause of this is our lack of understand-
ing about the intrinsic regulatory mechanisms that
could promote the growing of a new ordered and
functionally active bladder segment. We look for-
ward to further research to address this important
issue.
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ABSTRACT

Objective: Analyze the changes in the seminiferous epithelium in rats with carbon tetrachloride-induced cirrhosis (CCl
4
).

Materials and Methods: Forty-eight male Wistar rats aged 45-50 days, weighing 150-180 grams were used. Twenty-two
rats underwent CCl

4
-induced cirrhosis with CCl

4
 0.25 mL/Kg weekly intragastrically once a week, during 10 weeks. Addi-

tionally, they had a 44% food restriction diet (Group 1). The control group was divided in two subgroups: 13 rats had a 44%
food restriction diet and no CCl

4
 (Group 2) and 10 rats were not submitted to CCl

4
 or food restriction (Group 3). After 10

weeks, the rats were sacrificed and liver sections were collected for histological analysis. The testicular analysis was
carried out to evaluate the frequency of tubules in stages VIII and XIV.
Results: The mean rates of stage VIII in animals with food restriction plus CCl

4
-induced cirrhosis and food restriction

without CCl
4
 were significantly different from animals without either food restriction or CCl

4
 (18.1 ± 5.5%, 20.5 ± 2.5%

and 13.4 ± 3.5%, respectively, p = 0.002). The mean rate of stage VIII in rats with cirrhosis was not significantly different
from rats without cirrhosis (18.1 ± 5.5% and 17.4 ± 4.6% respectively). The mean frequency of stage XIV in rats with
cirrhosis was significantly greater than rats without cirrhosis (4.7 ± 2.3% and 6.8 ± 1.9% respectively, p = 0.027).
Conclusion: Animals with CCl

4
-induced cirrhosis and food restriction have shown alterations in spermatogenic cycle that

were not seen in rats without CCl
4
-induced cirrhosis and food restriction.

Key words: rats; liver cirrhosis, experimental; carbon tetrachloride; food deprivation; spermatogenesis
Int Braz J Urol.  2006; 32: 94-9

INTRODUCTION

The presence of hypogonadism in cirrhosis
was first described in 1966 (1); however, its patho-
genesis has not yet been well established. Some
cytokines of anabolic function in the testicles, such
as IGF-I (Insulin-like growth factor-I) are reduced in
cirrhotic rats. This cytokine reduces the effects of cir-
rhosis in the testicle (2).

The gonadal dysfunction is common in
chronic liver diseases, but most of the studies have

been done in patients with cirrhosis induced by alco-
hol (3). Some studies have sought the explanation for
the relationship between cirrhosis and hypogonadism.
Patients with cirrhosis presented higher serum levels
of 17 beta-estradiol and prolactin and lower FSH than
controls (4). Hypogonadism has been correlated to
the level of liver damage in cirrhosis caused by
chronic hepatitis (5). On the other hand, it has been
demonstrated that energy-restricted diet is responsible
for deleterious effects on reproduction more than pro-
tein-restricted diet in rats (6). It is unclear if cirrhotic

Investigative Urology
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patients could present any spermatogenesis dysfunc-
tion induced not only by liver disease but also in-
duced by malnutrition secondary to liver disorder.

Spermatogenesis presents three important
phases: a) proliferative phase (spermatogonia), in
which cells undergo rapid successive divisions; b)
meiotic phase (spermatocytes) in which genetic ma-
terial is recombined and segregated; and c) differen-
tiation or spermiogenic phase (spermatids) in which
spermatids transform into specialized cells able to
fertilize (7). The stages of spermatogenesis can be
divided by morphological criteria into various devel-
opment steps, based on the form and shape of the
acrosome and the cells of a cell association (8).

The morphological features of the seminifer-
ous epithelium in cirrhotic rats and restricted diet in-
take have not yet been described. Thus, the present
study aimed to check, by means of the histological
analysis of the testicles, the possible changes in the
seminiferous epithelium in rats with cirrhosis induced
by Carbon Tetrachloride (CCl

4
) and food restriction.

MATERIALS AND METHODS

The study was conducted according to the
guidelines for animal research (Guide for the Care
and Use of Laboratory Animals) (9), and was ap-
proved by the Hospital Research Ethics Commit-
tee.

During a quarantine period of observation,
the animals received a standard rat chow (Nuvilab
CR-1®, Nuvital S.A., Colombo - PR, Brazil), based
on recommendations from the National Research
Council and National Institute of Health - USA - pro-
viding 290 KcaL/100g, which composition was 22%
protein, 4% fat and 4% crude fiber. Based on our pre-
vious data, the ad libitum food intake was established
as 22g/rat/day. In order to have CCl

4
 full toxicity (10),

a 44% food restriction intake (12 grams/rat/day) was
used.

Forty-five male Wistar rats aged 45-50 days
and weighing 150-180g were used.. The rats were kept
in groups of five per cage, at a room temperature be-
tween 18-22ºC with cycles of light-darkness of 12
hours.

Cirrhotic animals (Group 1): Twenty-two rats
were used in this group. Cirrhosis was obtained by
the administration of CCl

4
 (Merck p.a., Germany),

0.25mL/kg, diluted in 1mL of olive oil. The CCl
4
 was

given once a week, intragastrically by gavage using a
6F polyethylene catheter for tracheal aspiration
(MarkMed Ltd., São Paulo, Brazil) during 10 weeks.
All rats received Phenobarbital, 350 mg/L, added to
the ad libitum drinking water (10).

Control animals: The main control group con-
sisted of two subgroups. Thirteen rats (Group 2) were
submitted to a 44% food restriction diet and received
once a week 1mL of olive oil by gavage in the same
way as the animals of group 1, treated with CCl

4
. The

other group consisted of 10 rats that were not submit-
ted to any kind of procedure (Group 3).

After 10 weeks, all animals were sacrificed
and liver sections were stained with hematoxylin-
eosin (HE) and Sirius red. A semi-quantitative score
was adapted to categorize liver damage: 0 = no fibro-
sis; 1 = stellate enlargement of portal tract but with-
out septa formation; 2 = enlargement of portal tract
with rare septa formation; 3 = numerous septa with-
out cirrhosis; 4 = cirrhosis (10). The testicles were
fixed in Bouin during 12 hours to be analyzed with
HE stain.

Two hundred transversal sections of semin-
iferous tubules were analyzed in each testicle from
all animals. The percentages of tubules in stage VIII
(elongated spermatids that moved to the luminal as-
pect of the seminiferous epithelium and lined to the
lumen) and stage XIV (meiotic anaphase or telophase
of meiosis I, secondary spermatocytes, or any of the
phases of meiosis) were checked (11).

A cell association or stage is a defined group-
ing of germ cell types at particular phases of devel-
opment in cross-sectioned tubules (8). This classifi-
cation divides the seminiferous epithelium cycle of
rats in 14 stages according to changes in cell associa-
tions (stages) arranged in a logical sequence of de-
velopmental progression from spermatogonia through
spermatozoa.

Before the analysis of different stages, a gen-
eral evaluation of the sample slide was done search-
ing for any cross-sectioned tubule with degeneration.
This evaluation is important because tubules with
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marked degeneration usually loose their normal as-
sociation cells, and were not included in the classifi-
cation described above. A ratio of stage XIV/stage
VIII was also calculated, as the proportion of cells in
each of these stages seems to be dependent on each
other.

Results were analyzed by two-way analysis
of variance (ANOVA) by using SPSS version 12.0 -
USA. In all cases, p = 0.05 was established as statis-
tically significant.

RESULTS

All 22 animals treated with CCl
4
 presented

cirrhosis. The rats that were not submitted to CCl
4

(with or without food restriction) did not show histo-
logical changes of the liver.

Rats without cirrhosis and food restriction
(group 3) presented all tubules without degeneration.
A few number of degenerated tubules was observed

in both food restricted and cirrhotic animals (Table-
1).

The majority of sections of seminiferous tu-
bules of all animals was normal, and among them, a
few number of degenerated seminiferous tubules were
seen. The latter were characterized by loss of germ
cells, vacuolization of germinative epithelium, inter-
ruption in meiosis, or presence of Sertoli cells only,
as shown in Figure-1.

The percentages of stages VIII and XIV were
analyzed in 100 non-degenerated tubules (with nor-
mal cell association) from each animal. Rats with
cirrhosis presented lower number of cells in meio-
sis (XIV) than the group without food restriction.
Animals submitted only to food restriction presented
intermediate frequency of cells in meiosis (Table-
2). Animals with food restriction, with or without
cirrhosis showed approximately the same ratio of
1:4 (0.27 ± 0.1). On the other hand, rats without food
restriction showed an approximate ratio of 1:2 (0.53
± 0.2).

Table 1  –  Frequency of rats with cirrhosis, with and without food restriction, presenting cross-sections of degenerated
seminiferous tubules.

Chi-square test; p = 0.111. Group 1 = cirrhosis induced by CCl
4
 + 44% food restriction; Group 2 = 44% food restriction without CCl

4
;

Group 3 = without food restriction and without CCl
4.

Group 1 6/22 (27.3%) 16/22 (72.7%) 22
Group 2 2/13 (8.7%) 11/13 (91.3%) 13
Group 3 0/10 (0%) 10/10 (100%) 10

Groups N of Rats with Seminiferous N of Rats without Seminiferous            Total
     Tubules Degeneration                       Tubules Degeneration

Table 2  –  Frequencies and ratios of stages VIII and XIV of seminiferous epithelium in animals with CCl
4
-induced

cirrhosis, food restriction and without food restriction.

*ANOVA and post-hoc test; Group 1 = cirrhosis induced by CCl
4
 + 44% food restriction; Group 2 = 44% food restriction without CCl

4
;

Group 3 = without food restriction and without CCl
4.

 Group 1  Group 2  Group 3       P *

Stage VIII 18.1 ± 5.5 20.5 ± 2.5 13.4 ± 3.5    0.002
Stage XIV 04.7 ± 2.3 05.5 ± 1.4 06.8 ± 1.9    0.027
Ratio Stage XIV / VIII 0.27 ± 0.1 0.27 ± 0.1 0.53 ± 0.2 < 0.001
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COMMENTS

In this study, abnormal frequencies of stages
VIII (related to liberation of elongated mature sper-
matids) and XIV (related to meiosis) of the spermato-
genic cycle were observed in rats with food restric-
tion CCl

4
-induced cirrhosis. Differences in animals

submitted only to food restriction were also observed.
Changes in other features of seminiferous

epithelium disorder beyond the interruption of cell
division (mitosis and meiosis), such as cell degen-
eration and phagocytosis of germ cells, lack of matu-
ration, and loss of germs cells. A generalized degen-
eration of the seminiferous epithelium was not ob-
served, only focal alterations. These results partially
agree with other studies (2), which did not find a dif-
fused damage to the seminiferous epithelium in rats
with CCl

4
-induced cirrhosis.

Gonadal dysfunction is common in patients
with chronic liver diseases, especially in cirrhosis
induced by alcohol (3). However, there is a lack of
experimental studies concerning seminiferous epithe-
lium disorders that used alcohol to induce cirrhosis.

Carbon Tetrachloride is a well-established
hepatotoxic agent, which causes steatosis, necrosis
and cirrhosis in animals. It has been extensively used
as a model compound for inducing free radicals dam-
age. It is bioactivated by cytochrome-P4502EI (12)
into free radicals, leading to deleterious effects on

liver due to lipid peroxidation (13). Carbon Tetrachlo-
ride was used in this study accordingly to previous
classic experimental models of CCl

4
-induced cirrho-

sis in rats (14). Phenobarbital can enhance the toxic-
ity of this substance (6), as its main action is to in-
duce the secretion of cytochrome-P4502EI (15).

The magnitude of liver injury can be influ-
enced by food restriction. It has been suggested that
food restriction can aggravate the toxicity of repeated
oral administration of CCl

4
 in rats through the en-

hanced metabolic activation of CCl
4
 by food restric-

tion (10). Nevertheless, the effect of food restriction
on CCl

4
 toxicity is controversial as food restriction

could minimize drug-related increases in peroxidation
and protect the system against drug toxicity, presum-
ably by induction of antioxidant potential (16,17). The
expected effect of food restriction in this study was
to induce more severe liver injury (18).

Seminiferous epithelium in rats is classified
in 14 stages, and some tubules can present cellular
characteristics of more than one stage. The classifi-
cation of stage VIII followed the orientation of
Leblond & Clermont (11), and is characterized by the
presence of elongated spermatids aligned in the lu-
men of the tubule to be liberated. In this study, for the
animals without food restriction and without CCl

4
,

the average frequency of stage VIII was 13.4 ± 3.5.
For the animals with food restriction and without CCl

4,

it was 20.5 ± 2.5, and for the rats with CCl
4
-induced

cirrhosis and food restriction, it was 18.1 ± 5.5. No
difference was seen between the group with cirrhosis
and the group with food restriction. The greater fre-
quency of stages VIII in the animals with cirrhosis
and with food restriction seems to be due to an accu-
mulation of this stage in relation to the others. This
could also be explained since stage VIII is not imme-
diately affected by the changes in the testicular func-
tion, as cells that no longer undergo cell division char-
acterize it. As in this study, Lue et al. (19) observed
that despite the accentuated loss of germ cells, after
the application of heat on the testicles of rats, the elon-
gated spermatids were still present in most of the se-
miniferous tubules. Other examples can be mentioned
(20), which using a model of testicular degeneration,
by means of the implant of testosterone in rats, a four-
fold reduction was observed in the conversion of sper-

Figure 1 – Photomicrography of a transversal section of the tes-
tis, showing degenerated seminiferous tubules (HE, X 100).
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matogonia to spermatocyte compared to the conver-
sion of round spermatids to elongated ones. This
clearly illustrates the effect only upon germ cells in
division (mitosis and meiosis).

In this study, the frequency of stage XIV
(meiosis) was lower in the group with cirrhosis indi-
cating a reduction in the cell division rate. However,
this difference was also observed when animals with
normal liver with and without food restriction are
analyzed (Table-2). These results indicate that starv-
ing may also have an influence on the meiosis rate,
since both groups with food restriction had similar
results independent of cirrhosis. Another study (7)
demonstrated, in rats, that diet restriction caused re-
duction of testicles and epididymis weight, lower tes-
tosterone levels and copulatory efficiency. Moreover,
it was observed that these effects were due to energy
deficiency and not by reduced protein intake. Similar
results were also observed in mice (21).

In conclusion, animals with CCl
4
-induced

cirrhosis and food restriction have shown alterations
in spermatogenic cycle that were not seen in rats with-
out CCl

4
-induced cirrhosis and food restriction. Other

studies are needed to better clarify the real role of
CCl

4
-toxicity and food restriction on the pathogen-

esis of seminiferous epithelium disorder.
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quency and ratios of meiosis stages were similar be-
tween cirrhosis and diet-restriction groups. Therefore,
one may speculate that the effects seen in the semin-
iferous epithelium may be due to starvation rather
than CCl

4
. An additional experimental group, i.e.,

CCl
4
-induced cirrhosis without food restriction, would

be very interesting to evaluate the role of starvation
on the seminiferous epithelium in rats.
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STONE DISEASE _______________________________________________________________

Intraoperative Fragment Detection during Percutaneous Nephrolithotomy: Evaluation of
High Magnification Rotational Fluoroscopy Combined With Aggressive Nephroscopy
Portis AJ, Laliberte MA, Drake S, Holtz C, Rosenberg MS, Bretzke CA
Metropolitan Urologic Specialists P. A., St. Paul, Minnesota, USA
J Urol. 2006; 175: 162-5; discussion 165-6

Purpose: Percutaneous nephrolithotomy effectively treats large volume renal calculi but relies on postoperative
imaging to judge success. We evaluated the effectiveness of maximizing intraoperative imaging through combined
high resolution fluoroscopy and flexible nephroscopy.
Materials and Methods: Percutaneous nephrolithotomy was performed cooperatively with a radiologist in an
interventional radiology suite equipped with a ceiling mounted, high resolution C-arm. Aggressive rigid and
flexible nephroscopy was performed. At the conclusion patients were prospectively classified as radiologically
and/or endoscopically stone-free. Postoperative noncontrast CT allowed fragment classification as stone-free,
2 mm or less, 2 to 4 mm and greater than 4 mm.
Results: The average stone dimension +/- SEM was 579 +/- 77 mm(2) in 25 consecutive renal units. CT
demonstrated that 15 renal units (60%) were stone-free after the primary procedure, while 2 (8%), 5 (20%) and
3 (12%) had fragments 2 or less, 2 to 4 and greater than 4 mm, respectively. Of 21 renal units considered
endoscopically and fluoroscopically stone-free postoperative CT demonstrated that 6 had residual fragments,
of which all were less than 4 mm. All 4 renal units not considered radiologically and endoscopically stone-free
had fragments on CT. Intraoperative fluoroscopy after nephroscopy demonstrated fragments in 36% of renal
units, of which after further nephroscopy 78% were stone-free on CT. The sensitivity of intraoperative imaging
with reference to the gold standard of postoperative CT was 40%, 38% and 100% at thresholds of 0, 2 and 4
mm, respectively. Specificity was 100%, 94% and 95%, respectively.
Conclusions: Flexible nephroscopy combined with high magnification rotational fluoroscopy allows sensitive
and specific intraoperative detection of residual fragments, enabling immediate removal or the planning of
necessary second look nephroscopy.

Editorial Comment
The benefit of achieving a stone free state after surgical stone procedures has been amply demonstrated by
Streem and others who showed that even small residual stones are associated with a high likelihood of stone
growth, eventual development of symptoms or the need for surgical intervention (1). As such, the identification
of residual fragments and aggressive removal is strongly encouraged. Unfortunately, accurate identification of
residual fragments is typically performed postoperatively, necessitating a second procedure to remove remaining
fragments. However, Portis and colleagues showed that the use of high magnification rotational fluoroscopy
along with flexible nephroscopy could improve the detection and removal of residual fragments at the time of
initial percutaneous nephroscopy and potentially reduce the need for a second operative intervention. With the
use of this technique in 22 patients and 25 renal units, 7 of 9 renal units in which residual fragments were
detected by high magnification fluoroscopy after endoscopic inspection were rendered stone free. Postoperative
CT confirmed a stone free state in 15 of 21 renal units thought to be endoscopically and radiographically stone
free, and demonstrated < 4 mm residual fragments in the remaining 6.

This technique results in a 3-4 fold higher stone free rate after initial PCNL for large stones than has
been reported in series in which standard fluoroscopy and flexible nephroscopy were utilized in conjunction
with rigid nephroscopic debulking at the time of initial PCNL. Pearle and colleagues achieved a 20% or 32%
stone free rate depending on whether CT or flexible nephroscopy was used as the gold standard for residual
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fragments (2). Consequently, the need for reoperation is substantially reduced by the use of this aggressive
radiographic and endoscopic regimen.

References
1. Streem SB, Yost A, Mascha E: Clinical implications of clinically insignificant stone fragments after extracorporeal

shock wave lithotripsy. J Urol. 1996; 155: 1186-90.
2. Pearle MS, Watamull LM, Mullican MA: Sensitivity of noncontrast helical computerized tomography and plain film

radiography compared to flexible nephroscopy for detecting residual fragments after percutaneous nephrostolithotomy.
J Urol. 1999; 162: 23-6.

Dr. Margaret S. Pearle
Associate Professor of Urology

University of Texas Southwestern Med Ctr
Dallas, Texas, USA

Appropriate Cutoff for Treatment of Distal Ureteral Stones by Single Session In Situ
Extracorporeal Shock Wave Lithotripsy
Akhtar S, Ather MH
Department of Surgery, Aga Khan University, Karachi, Pakistan
Urology. 2005; 66: 1165-8

Objectives: To determine an appropriate cutoff for treatment by single session in situ extracorporeal shock
wave lithotripsy for a prevesical stone by determining the differences in the efficiency quotient (EQ).
Methods: This was a review of a series of patients who underwent shock wave lithotripsy for a primary, single,
prevesical stone from January 1995 to June 2003. All 153 patients were treated using a Dornier MPL 9000
lithotripter in the prone position under intravenous sedation. The stone size was measured in two dimensions
(parallel and perpendicular to the long axis of the ureter). The EQ was calculated using a standard formula.
Results: Of the 153 patients, 141 (92.2%) were stone free within a mean period of 12.2 +/- 12.2 days (EQ 68.8).
No significant complications occurred, and none of the patients required admission. The treatment failed in 10
patients (6.5%), who subsequently required an ancillary procedure (ureteroscopy). Statistically, we found 7
mm to be an appropriate cutoff for treatment using in situ shock wave lithotripsy. The EQ for stones greater
than 7 mm and those 7 mm or smaller was 58 and 81, with a stone-free period of 13.6 +/- 12.9 and 10.9 +/- 11.6
days, respectively.
Conclusions: Ultrasound-guided shock wave lithotripsy is an efficient and safe modality for the treatment of
prevesical stones 7 mm or less. Using an echo-guided lithotripter, the treatment was a radiation-free, day care
procedure performed under intravenous sedation. Only 11% of our patients required repeat treatment.

Editorial Comment
The optimal treatment of distal ureteral stones remains one of the more controversial topics in endourology.
Both procedures are associated with high success rates and low complication rates. In situ SWL with the
Dornier HM3 has been shown in a number of series to be associated with remarkably high stone free rates and
low retreatment rates, even for stones up to 15 mm in size (1,2). Although high stone free rates have also been
achieved with third generation lithotripters, retreatment rates, particularly for larger stones, have been higher
than in HM3 series. Akhtar & Ather compared stone free and retreatment rates for in situ SWL of distal ureteral
stones ≤ 7 mm or > 7 mm in size in a retrospective analysis of 153 patients treated with a MPL9000 lithotripter.
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Although stone free rates were quite high in both size categories (95% versus 89%, respectively), retreatment
rates were significantly higher in the larger stone group (45% versus 11%, respectively), translating into an
efficiency quotient of 81 for treatment of stones ≤ 7 mm and 58 for stones > 7mm. Although this size cutoff
was chosen randomly, it provides a reasonable algorithm to guide treatment of distal ureteral calculi when
considering treatment with a third generation lithotripter. For stones ≤ 7 mm in size, ureteroscopy or in situ
SWL are certainly reasonable treatment options. However, for stones > 7 mm in size, the high success rate
and low retreatment rate of ureteroscopy makes this treatment option more attractive then SWL if an HM3 is
not available.
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ENDOUROLOGY & LAPAROSCOPY ______________________________________________

Current Concepts in Achieving Renal Hypothermia during Laparoscopic Partial
Nephrectomy
Ramani AP, Ryndin I, Lynch AC, Veetil RT
Section of Laparoscopic Surgery, Department of Urology, University of Minnesota, Minneapolis, MN 55455,
USA
BJU Int. 2006; 97: 342-4

Objectives: To review current methods of renal hypothermia during laparoscopic partial nephrectomy.
Methods: Review paper describing different methods of renal hypothermia during laparoscopic partial
nephrectomy, including laparoscopic ice-slush, endoscopic retrograde cold saline infusion, transarterial renal
hypothermia, laparoscopic cooling sheath and ancillary techniques for ischemic renoprotection.
Conclusion: Renal hypothermia is occasionally required during current laparoscopic renal procedures. Of the
various techniques available to achieve laparoscopic renal hypothermia, the surface hypothermia achieved
with ice-slush, although cumbersome, duplicates open surgical time-tested principles and is currently the preferred
option. Better delivery systems for hypothermic solutions are needed for optimum uniform cooling of the
kidney.

Editorial Comment
This paper reviews the different methods of renal hypothermia during laparoscopic partial nephrectomy and
succinctly discusses the renal physiology of hypothermia and protective mechanisms from ischemia-reperfusion
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injury. Not all methods have been established yet. Recent published large series of laparoscopic partial
nephrectomy from different institutions have demonstrated that renal functions, as well as, oncological outcomes
are comparable to open series without the need of renal hypothermia. Although ablative and reconstructive
laparoscopic surgery have been growing and developing fast, fundamental questions remain unanswered; i.e.
the optimal method to prevent renal ischemia-reperfusion injury when performing laparoscopic partial
nephrectomy.

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

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

Comparison of Laparoscopic Partial Nephrectomy and Laparoscopic Cryoablation for Renal
Hilar Tumors
Hruby G, Reisiger K, Venkatesh R, Yan Y, Landman J
Department of Urology, Columbia University School of Medicine, New York, New York, USA
Urology. 2006; 67: 50-4

Objectives: To compare laparoscopic partial nephrectomy (LPN) and laparoscopic cryoablation (LC) for the
management of small renal tumors located near the renal hilum.
Methods: A retrospective chart review was performed on all patients who underwent LPN and LC. A total of 23
patients (12 LPN and 11 LC) had tumors located within 5 mm of the renal hilar vasculature. Patient data were
retrospectively analyzed for specific parameters, including operative time, efficacy, morbidity, and postoperative
course.
Results: All 23 cases were successfully completed laparoscopically. The mean operative time for LPN and LC
was 2.8 hours and 2.3 hours, respectively (P = 0.03). The mean estimated blood loss was 197 mL for LPN and
70 mL for LC (P < 0.01). The analgesic requirement for those undergoing LPN and LC was 29 mg morphine
equivalent and 23 mg morphine equivalent, respectively (P = 0.41). The hospital stay for patients in the LPN
and LC groups was 3.9 days and 3.2 days respectively (P = 0.55). No intraoperative complications occurred in
either group. Six patients experienced nine complications in the LPN group. The complications included
hemorrhage in 1, fever in 1, ileus in 1, urinary tract infection in 1, urine leak in 4, and transient postoperative
neuropathy in 1. The LC group had no postoperative complications. In the LC cohort, no disease recurrence
developed during the 11.3 months of follow-up. No positive margins were found in the LPN cohort, and with a
mean follow-up of 12 months, none have developed recurrence.
Conclusions: LPN for hilar tumors is a reasonable surgical option but carries an increased risk of urine leak. LC
for hilar tumors has a shorter operative time and results in significantly fewer postoperative complications.
Long-term follow-up data for both techniques remain unavailable.

Editorial Comment
Recent data has shown that cryoablation is an emergent effective treatment technology against renal cell cancer.
The authors demonstrate the application of such technology in extremely difficult cases (hilar lesions, 5 mm
from the renal vessels) without the need of complex reconstructive laparoscopic steps, as in laparoscopic partial
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nephrectomy. They concluded that laparoscopic cryoablation is a safe procedure that can be applied towards
hilar small renal tumors with less complications compared to laparoscopic partial nephrectomy.

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

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

IMAGING ______________________________________________________________________

Prediction of Organ-Confined Prostate Cancer: Incremental Value of MR Imaging and MR
Spectroscopic Imaging to Staging Nomograms
Wang L, Hricak H, Kattan MW, Chen HN, Scardino PT, Kuroiwa K
Department of Radiology, Memorial Sloan-Kettering Cancer Center, New York, NY, USA
Radiology. 2006; 238: 597-603

Purpose: To assess retrospectively the incremental value of endorectal coil magnetic resonance (MR) imaging
and combined endorectal MR imaging-MR spectroscopic imaging to the staging nomograms for predicting
organ-confined prostate cancer (OCPC).
Materials and Methods: The institutional review board approved this HIPAA-compliant study and issued a
waiver of informed consent for review of the MR reports and clinical data. Between November 1, 1999, and
November 1, 2004, 229 patients underwent endorectal MR imaging and 383 underwent combined endorectal
MR imaging-MR spectroscopic imaging before radical prostatectomy. Mean patient age was 58 years (range,
32-74 years). MR studies were interpreted prospectively by 12 radiologists who were informed of patients’
clinical data. On the basis of the MR reports, the risks of extracapsular extension, seminal vesicle invasion, and
lymph node metastasis were scored retrospectively from 1 to 5; the highest score was subtracted from 6 to
determine a score (from 1 to 5) for the likelihood of OCPC on MR studies. The staging nomograms were used
to calculate the likelihood of OCPC on the basis of serum prostate-specific antigen level, Gleason grade at
biopsy, and clinical stage. Histopathologic findings constituted the reference standard. Logistic regression was
used to estimate the multivariable relations between OCPC and MR findings. The area under the receiver
operator characteristic curve was calculated for each model. The jackknife method was used for bias correction.
Results: MR findings contributed significant incremental value (P </= .02) to the nomograms in the overall
study population. The contribution of MR findings was significant in all risk groups but was greatest in the
intermediate- and high-risk groups (P < .01 for both). Accuracy in the prediction of OCPC with MR was higher
when MR spectroscopic imaging was used, but the difference was not significant.
Conclusion: Endorectal MR imaging and combined endorectal MR imaging-MR spectroscopic imaging contribute
significant incremental value to the staging nomograms in predicting OCPC.

Editorial Comment
Following strict criteria of macroscopic disease, endorectal MR imaging associated with superficial phased
array coil, allows an overall accuracy of 83% and specificity of 98 % for detecting extraprostatic disease. In this
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very well designed study 383 patients underwent endorectal MR imaging combined with MR spectroscopic
imaging, and 229 underwent endorectal MR imaging alone. Mean patient age was 58 years (range, 32–74
years). None of the patients received neoadjuvant hormonal or radiation therapy prior to surgery. Pathological
diagnosis of prostate cancer was made at biopsy in all patients. Clinical stage (determined by means of digital
rectal examination), serum PSA level, and Gleason grade in the biopsy specimen, as well as MR data, were
recorded retrospectively from the patients’ medical records by two coauthors. Overall, in the prediction of
OCPC, the area under the ROC curve for the staging nomograms was 0.80, while the area under the ROC curve
for the staging nomograms plus MR findings was 0.88; the difference was significant (P < .01). The incremental
value of MR findings to the staging nomograms was significant in all three risk groups, although it was greater
in the intermediate- and high-risk groups (P < .01 for both) than in the low-risk group (P = .02). In the combined
endorectal MR imaging–MR spectroscopic imaging group, the areas under the ROC curves were 0.81 for the
staging nomograms and 0.90 for the staging nomograms plus MR findings; the difference was significant (P <
.01). The authors nicely show that, the addition of MR findings to the “ Partin Tables” (2001 version), significantly
improved the prediction of OCPC for the overall patient population (P < .01).

Additional advantages of MR imaging combined with MR spectroscopy is the ability of these imaging
methods to predict the risk of positive surgical margins, demonstrate the exact site of extraprostatic extension
and to improve the surgeon’s decision to preserve or to resect the neurovascular bundle during radical
prostatectomy. Based on our limited experience, using routinely combined endorectal MR imaging with MR
spectroscopy for staging prostatic cancer, in the last 16 months, we agree with the authors conclusion.  Endorectal
MR imaging should be included into future staging nomograms for the prediction of OCPC particularly in
those patients with intermediate and high risk for presenting extraprostatic disease. Obviously further multicenter
confirmatory studies are still mandatory.

Dr. Adilson Prando
Chief, Department of Radiology

Vera Cruz Hospital
Campinas, São Paulo, Brazil

Retained Seminal Vesicles after Radical Prostatectomy: Frequency, MRI Characteristics, and
Clinical Relevance
Sella T, Schwartz LH, Hricak H
Department of Radiology, Memorial Sloan-Kettering Cancer Center, New York, NY, USA
AJR Am J Roentgenol. 2006; 186: 539-46

Objective: Changes after radical prostatectomy (RP) may present potential pitfalls in the interpretation of
pelvic MRI studies in post-RP patients. One such change is retained seminal vesicles (SVs). The purpose of this
study was to characterize the MRI features and evaluate the frequency of retained SV remnants in patients after
RP.
Conclusion: Retained SV remnants are a common finding after RP. Most are fibrotic distal tips. Recognition of
SV remnants may prevent their misinterpretation as local recurrences.

Editorial Comment
During retropubic prostatectomy, among others surgical modifications, seminal vesicle sparing have been
performed in order to prevent injury to vital vascular and neural structures and to obtain a better chance of
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continence and potency, with minimal risk of residual tumor. Despite improvements in detection of early prostate
cancer and in surgical procedures, approximately 25% of patients develop biochemical recurrence after radical
prostatectomy (1). The clinicians usually use PSA kinetics in order to differentiate local recurrence from
mestastatic disease. Since MR imaging, particularly with endorectal coil, may be used in the evaluation of the
postprostatectomy bed, for the detection of recurrent disease, it is of crucial importance to adequately differentiate
retained SV remnants from recurrent disease. In this interesting study, the authors’ detected SV remnants in 52
(20%) of 263 of the patients examined, with an additional 99 patients (38%) having findings suggestive of
retained fibrotic SV tips. In 22 (8%) of the patients examined, the seminal vesicles were retained at more than
half their presurgical size. The appearance of SV remnants may persist for years after surgery. SV remnants
showing low signal intensity on T2-weighted images ranged from intermediate to low signal intensity, compared
with the signal intensity of water. The decreased signal intensity is assumed to be related to differing degrees of
fibrosis. Fibrotic, SV remnants and retained fibrotic SV tips were found most commonly in the superolateral
aspects of the prostatectomy fossa. The authors also pointed out that, although, retained SVs do not secrete
PSA, they tend to pull down along the lateral aspects of the rectum and then may be palpated on digital rectal
examination as small firm nodules and may be mistaken for a local recurrence. Another point to be considered
is that local recurrence may occur within retained SVs.

Reference
1. Carroll P: Rising PSA after a radical treatment. Eur Urol. 2001; 40 (Suppl 2): 9-16.
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UROGENITAL TRAUMA _________________________________________________________

Reasons to Omit Digital Rectal Exam in Trauma Patients: No Fingers, No Rectum, No Useful
Additional Information
Esposito TJ, Ingraham A, Luchette FA, Sears BW, Santaniello JM, Davis KA, Poulakidas SJ, Gamelli RL
Division of Trauma, Critical Care and Burns, Department of Surgery, The Burn and Shock Trauma Institute,
Loyola University Medical Center, Maywood, Illinois, USA
J Trauma. 2005; 59: 1314-9

Background: Performance of digital rectal examination (DRE) on all trauma patients during the secondary
survey has been advocated by the Advanced Trauma Life Support course. However, there is no clear evidence
of its efficacy as a diagnostic test for traumatic injury. The purpose of this study is to analyze the value of a
policy mandating DRE on all trauma patients as part of the initial evaluation process and to discern whether it
can routinely be omitted.
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Methods: Prospective study of patients treated at a Level I trauma center. Clinical indicators other than DRE
(OCI) denoting gastrointestinal bleeding (GIB), urethral disruption (UD), or spinal cord injury (SCI) were
sought and correlated with DRE findings suggesting the same. Impression of the examining physician as to the
need and value of DRE was also studied. Patients with a Glasgow Coma Scale Score (GCS) of 3 and
pharmacologically paralyzed were excluded from the SCI analyses. UD analysis included only males.
Results: In all, 512 cases were studied (72% male, 28% female) ranging in age from 2 months to 102 years.
Thirty index injuries were identified in 29 patients (6%), 17 SCI (3%), 11 GIB (2%), and 2 UD (0.4%). DRE
findings agreed positively or negatively with one or more OCI of index injuries in 93% of all cases (92%
seeking SCI, 90% seeking GIB, 96% seeking UD). Overall, negative predictive value of DRE was the same as
that of OCI, 99% (SCI 98% versus 99%, GIB, 97% versus 99%, UD both 100%). Positive predictive value for
DRE was 27% and for OCI 24% (SCI 47% versus 44%, GIB 15% versus 18%, UD 33% versus 6%). Efficiency
of DRE was 94% and OCI was 93%. For confirmed index injuries, indicative DRE findings were associated
with 41% and OCI 73% (SCI 36% versus 79%, GIB 36% versus 73%, UD 50% versus 100%). OCIs were
present in 81% of index injury cases. In all index injury cases where OCIs were absent, positive DRE findings
were also absent. DRE was felt to give additional information in 5% of all cases and change management in
4%. In cases where the clinician felt DRE was definitely indicated (29%) it reportedly gave no additional
information in 85% and changed management in 11%.
Conclusion: DRE is equivalent to OCI for confirming or excluding the presence of index injuries. When index
injuries are demonstrated, OCI is more likely to be associated with their presence. DRE rarely provides additional
accurate or useful information that changes management. Omission of DRE in virtually all trauma patients
appears permissible, safe, and advantageous. Elimination of routine DRE from the secondary survey will
presumably conserve time and resources, minimize unpleasant encounters, and protect patients and staff from
the potential for further harm without any significant negative impact on care and outcome.

Editorial Comment
The old teaching mantra in trauma management is that the only trauma patient who should not get a digital
rectal exam (DRE) is either the patient who has no rectum or the doctor who has no fingers. This interesting
paper by Esposito et al questions the overall value (yield) of the trauma DRE. Traditionally, the trauma DRE
assesses for signs that suggest either rectal injury, urethral disruption injury or spinal cord injury. Rectal injury
is suggested on DRE by occult blood (hemoccult test positive) in the rectal vault or loss of rectal wall integrity.
Urethral disruption injury is suggested by a “high riding prostate”. Spinal cord injury is suggested by loss of or
decreased rectal sphincter tone, and thus disruption of the S4-S5 spinal arc. The authors contend that related
clinical findings and signs, such as blood at the urethral meatus, scrotal hematoma, perineal hematoma, and
type of pelvic fracture are more reliable as positive predictors of injury then the DRE. In this study, DRE was
found to add information in only 5% of cases and changed management in only 4%; and this was only significant
for rectal tone (SCI) and rectal bleeding (rectal injury) and not for urethral injury. I have always felt that a
labeled “high riding prostate” was a misnomer. Usually the trauma DRE is performed by the most inexperienced
examiner and to them, all prostates feel high riding. The issue of poor inter-rater reliability to prostate DRE has
been addressed by Smith & Catalona (1). With pelvic fracture and urethral disruption the pelvis fills with
blood, the planes are obliterated and the prostate can be difficult to palpate. Thus a non-palpable prostate would
seem to be more predictive of possible urethral injury (2). A well designed multi-institution study would put
this issue at rest.
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Ultrasound Detection of Blunt Urological Trauma: A 6-Year Study
McGahan PJ, Richards JR, Bair AE, Rose JS
Department of Emergency Medicine, University of California, Davis, Sacramento, USA
Injury. 2005; 36: 762-70

The objective of this study was to assess the utility of emergency ultrasonography in the detection of blunt
urological injury. A retrospective review was conducted of all consecutive emergency blunt trauma ultrasonograms
(US) obtained at a level I trauma centre from January 1995 to January 2001. Among the 4320 emergency
ultrasonograms performed, 596 patients (14%) had intraabdominal injury and, of these, 99 patients (17%) had
urological injuries. The sensitivity of ultrasound for all urological injuries was 67%, and specificity was 99.8%.
For isolated urological injuries, sensitivity and specificity were 55.6 and 99.8%, respectively. Ultrasound was
most accurate in the detection of grade III renal injuries, identifying 14/15 (93%), and 13 underwent laparotomy.
For isolated urological injuries, 15 of 25 (60%) patients with a true-positive US underwent laparotomy compared
to 3 of 20 (15%) with a false-negative US. Isolated urological injury was significantly associated with an
ultrasonographic pattern of free fluid in the left upper quadrant and the left pericolic gutter (odds ratio=55.1; P
< 0.001), followed by isolated fluid in the left pericolic gutter (odds ratio=8.6; P = 0.04). Although emergency
ultrasonography is useful in the triage of patients with blunt urological trauma, it may miss significant urological
injury requiring further intervention. As most renal injuries may be managed non-operatively, further studies
such as contrast-enhanced CT or angiography should be obtained in the stable patient with suspected blunt
urological injury.

Editorial Comment
Computed tomography with intravenous contrast is the gold standard when imaging the injured kidney. In this
day and age, most CT scanners are quick and helical, and thus without separate delayed images, injuries to the
collecting system or ureteropelvic junction can be missed. Although CT has its clear advantages, most of the
world does not have the luxury of a CT scan available and working 24 hours a day, in every trauma center. An
accepted alternative to CT has been a complete intravenous urogram, followed by possible angiography. This
interesting paper by McGahan et al explores the value of US as a screening tool for renal injuries. The manuscript,
however, is muddied by its statistics, wordiness, and nonstandard renal trauma grading scale.

Arguably, ultrasound (US) is relatively cheap, safe, rapid, portable, and non-invasive method for imaging
the abdomen. FAST (focused assessment with ultrasonography in trauma) has become an accepted method for
evaluating the blunt trauma patient for possible intra-abdominal injuries. The value of US, however, is operator
dependent. In properly trained hands, US have a sensitivity and specificity for detecting the presence of
hemoperitoneum (suggesting intra-abdominal injury) as diagnostic peritoneal lavage (DPL). Ultrasound can be
done at the bedside in the resuscitation area while simultaneously performing other diagnostic or therapeutic
procedures. The indications for abdominal US are the same as for DPL.
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The true value to FAST is in the evaluation for blood in the pericardial sac, hepatorenal fossa, splenorenal
fossa, and the pelvis. A second or control scan is then performed 30 minutes later. The control scan is done to
detect progressive hemoperitoneum in patients with a slow bleeding rate. As a retroperitoneal organ, renal
trauma blood and urine (free-fluid) are confined to Gerota’s fascia and the retroperitoneum. With kidney trauma
associated free fluid is absent up to 1/2 the time. Free fluid noted with renal injuries is more likely to be free
fluid from associated intra-abdominal injuries then from the kidney injury. This means that FAST must rely on
parenchymal evaluation for grading of a renal injury. US imaging can be severely limited by obesity, subcutaneous
air, and previous abdominal operations. Further limitations of US are its inability to distinguish between a urine
leak and blood, and inability to reliably assess the vascularity of the kidney. Although not currently readily
available, there is good promise that micro-bubble, contrast enhanced US may improve kidney parenchymal
evaluation. Overall, FAST seems to be of value as a tool for triaging the unstable trauma patient, but when it
comes to evaluating the stable kidney injured patient, US is not ready for prime time.

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

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

PATHOLOGY ___________________________________________________________________

Risk of Prostate Cancer on First Re-Biopsy within 1 Year Following a Diagnosis of High
Grade Prostatic Intraepithelial Neoplasia is Related to the Number of Cores Sampled
Herawi M, Kahane H, Cavallo C, Epstein JI
Department of Pathology, The Johns Hopkins University School of Medicine, Baltimore, Maryland, USA
J Urol. 2006; 175: 121-4

Purpose: We determined the influence of the extent of needle biopsy sampling on the detection rate of cancer on
first biopsy within 1 year following a diagnosis of HGPIN.
Materials and Methods: We identified 791 patients with HGPIN on the initial biopsy who had a followup
biopsy within 1 year of their diagnosis. The mean interval from diagnosis of HGPIN to re-biopsy was 4.6
months. In the initial biopsy with HGPIN, 323 men had 8 or more cores (median 10, range 8 to 26) and 332 men
had 6 core biopsies.
Results: In the 6 core initial sampling group, the risk of cancer on re-biopsy was 20.8% compared to only 13.3%
following an initial 8 core or more sampling (p = 0.011). With 6 core biopsies for both the initial and re-biopsy
the risk of cancer was 14.1% (group 1). With an initial 6 core biopsy and 8 core or more biopsy on followup, the
risk of cancer was 31.9% (group 2). With 8 core or more biopsy sampling for both initial and repeat biopsies,
the risk for cancer was 14.6% (group 3). The differences between groups 1 and 3 as compared to group 2 were
statistically significant (p = 0.001 and p < 0.0001, respectively).
Conclusions: With relatively poor sampling (6 cores) on the initial biopsy, associated cancers are missed resulting
in only HGPIN on the initial biopsy, and with relatively poor sampling on re-biopsy there is also a relatively
low risk of finding cancer on re-biopsy (group 1). With poor sampling on the initial biopsy and better sampling
on re-biopsy, some of these initially missed cancers are detected on re-biopsy yielding a higher detection of
cancer (group 2). Sampling more extensively on the initial biopsy detects many associated cancers, such that
when only HGPIN is found they often represent isolated HGPIN. Therefore, re-biopsy even with good sampling
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does not detect many additional cancers (group 3). Our study demonstrates that the risk of cancer on biopsy within
1 year following a diagnosis of HGPIN (13.3%) is not that predictive of cancer on re-biopsy if good sampling (8
or more cores) is initially performed. For patients diagnosed with HGPIN on extended initial core sampling, a
repeat biopsy within the first year is unnecessary in the absence of other clinical indicators of cancer.

Editorial Comment
In 2005 were published the recommendations on prognostic factors in prostate needle biopsies of an
International Consultation Organized by the WHO Collaborating Center for Urologic Tumors (1). The
recommendations included: 1) As the clinical significance or biologic relevance of low-grade prostatic
intraepithelial neoplasia is not known and appears insignificant, this diagnosis should not be made in needle
biopsies; 2) The diagnosis of high-grade prostatic intraepithelial neoplasia (HGPIN) is predictive of subsequent
cancer detection in 27% to 31% (recent data) and 30% to 60% of patients, respectively; 3) Owing to the
lower predictive value for cancer in recent years, attention has focused on HGPIN parameters in needle core
biopsies that may be more useful in the subsequent detection of cancer. Whether the extent of involvement of
HGPIN is a better predictor of subsequent prostate cancer is controversial as well as the pattern of HGPIN
(micropapillary, cribriform, etc.).

In the study surveyed, the risk of cancer on biopsy within 1 year following a diagnosis of HGPIN was
13.3% in cases of an initial 8 core or more sampling. This percentage is lower than 27% to 31% of other recent
studies. This study emphasizes the trend for a substantially decreasing in subsequent cancer detection if HGPIN is
seen in extended biopsies. The authors conclude that for patients diagnosed with HGPIN on extended initial core
sampling, a repeat biopsy within the first year is unnecessary in the absence of other clinical indicators of cancer.
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Relationship between Primary Gleason Pattern on Needle Biopsy and Clinicopathologic
Outcomes among Men with Gleason Score 7 Adenocarcinoma of the Prostate
Gonzalgo ML, Bastian PJ, Mangold LA, Trock BJ, Epstein JI, Walsh PC, Partin AW
Department of Urology, James Buchanan Brady Urological Institute, Johns Hopkins Medical Institutions,
Baltimore, Maryland, USA
Urology. 2006; 67: 115-9

Objectives: To examine the relationship among needle biopsy primary grade, prostatectomy grade, and
postprostatectomy biochemical recurrence among men with Gleason score 7 disease.
Methods: We identified 320 men with Gleason score 7 tumors on prostate biopsy treated with radical pros-
tatectomy between 1991 and 2001 by a single surgeon. None of these patients had received neoadjuvant or
adjuvant hormonal therapy or radiotherapy. The chi-square test and Kaplan-Meier method were used to
evaluate the correlation among biopsy Gleason score, prostatectomy Gleason score, and biochemical recur-
rence.
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Results: A total of 252 (79%) and 68 (21%) men had primary Gleason pattern 3 and 4 identified on needle
biopsy, respectively. Of the patients with Gleason pattern 3+4 tumors on biopsy, 24% were upgraded to primary
pattern 4 or more on final pathologic analysis. Of the patients with Gleason pattern 4+3 tumors on biopsy, 47%
were downgraded to primary pattern 3 or less on final pathologic analysis. The actuarial risk of biochemical
prostate-specific antigen recurrence was significantly lower among patients with Gleason pattern 4+3 on bi-
opsy, if the prostatectomy Gleason score was downgraded to 3+4 or less (p = 0.03).
Conclusions: Approximately 47% of men with a diagnosis of Gleason pattern 4+3 on needle biopsy are down-
graded at radical prostatectomy and will have biochemical prostate-specific antigen recurrence-free outcomes
similar to patients originally diagnosed with Gleason pattern 3+4 adenocarcinoma. This group of patients may
benefit from definitive treatment such as radical prostatectomy for management of their disease.

Editorial Comment
Gleason score 7 may result from 3+4=7 or 4+3=7. Data regarding the importance of the percentage of Gleason
4 pattern in Gleason score 7 tumors are rapidly expanding but still controversial (1). In recently generated
nomograms, patients with Gleason scores of 4+3 and 3+4 are stratified differently, underscoring the impor-
tance of the relative amount of pattern 4 (2). Whether or not the actual percentage of pattern 4 tumor should be
included in the report is not clear based on the data published to date and, if this emerges as an important
parameter, meaningful discriminatory cut-off points for the percentage of pattern 4 will need to be defined.

In the article surveyed, most frequently there is downgrading of patients originally graded as Gleason
pattern 4+3=7. In 24% of the patients with Gleason pattern 3+4 tumors on biopsy were upgraded to primary
pattern 4 or more on final pathologic analysis, and approximately 47% with a diagnosis of Gleason 4+3 on needle
biopsy were downgraded at radical prostatectomy. The latter group had biochemical prostate-specific antigen
recurrence-free outcomes similar to patients originally diagnosed with Gleason pattern 3+4 adenocarcinoma.
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INVESTIGATIVE UROLOGY _____________________________________________________

Urinary Hyaluronan as a Marker for the Presence of Residual Transitional Cell Carcinoma of
the Urinary Bladder
Passerotti CC, Bonfim A, Martins JR, Dall’Oglio MF, Sampaio LO, Mendes A, Ortiz V, Srougi M, Dietrich
CP, Nader HB
Disciplina de Urologia, Escola Paulista de Medicina, Universidade Federal de Sao Paulo, Brazil
Eur Urol. 2006; 49: 71-5
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Objective: The purpose of this report is to evaluate the value of urinary hyaluronan (HA) as a maker of residual
transitional cell carcinoma (TCC).
Patients and Methods: Urine samples were collected from 83 patients hospitalized for transurethral resection
(TUR). Patient ages ranged from 36 to 86 years. Samples were taken both before and after surgery. HA analysis
was performed using an “ELISA-like” fluorometric assay.
Results: Patients were divided into two groups: a control group whose previous diagnosis was negative for
tumors (n=22) and another with positive diagnosis for tumors (n=61) which was further sub-divided into with
and without residual tumor. After the second procedure 47 individuals did not display residual tumor, whereas
14 (23%) did. The average HA in the control group was 8.3 microg/L pre- and 7.1 post-operatively, hence, no
change occurred (p=0.471). In the group with TCC patients, the HA dropped from 885.5 microg/L to 215.3
microg/L with residual tumors and from 234.3 microg/L to 11.2 microg/L for those without residual tumor.
Using a cut-off value of 20 microg/L, the sensitivity to detect residual tumor is 92.9% and specificity is 83%.
Conclusion: HA in addition to being one of the best markers for the initial evaluation of bladder carcinoma can
be used to determine the presence of a residual tumor. This is associated with poor prognosis.

Editorial Comment
This is a welcome from lab to bedside article demonstrating that the glycosaminoglycan (GAG) hyaluronan is a
good marker for detecting the presence of residual transitional cell carcinoma of the bladder. In addition to traditional
methods such as cystoscopy and urine cytology, hyaluronan detection is promise. Although the technique for
hyaluronan analysis is being more widely used, unfortunately, it is not available yet in the majority of hospitals.

In every study concerning GAG urinary analysis it is important to take into account some variations
that we have detect in our own laboratory. When investigating whether the menstrual cycle affects urinary
GAG excretion in normal young women, we found a significant increase in total urinary GAG excretion in the
first half of the cycle, which paralleled the normal increase in serum estrogen levels that occurs at this phase
(1). In general, estrogen inhibits the synthesis of extracellular matrix molecules by many mesenchymal cell
types, such as vascular smooth muscle cells. Such inhibition would shift normal proteoglycan turnover toward
degradation, which could explain the increase in GAG urinary excretion that was found in the first half of the
cycle. It was not observed significant variation in the relative concentration of sulfated GAG during the different
phases of the cycle. On the other hand, our results indicate that heparan sulfate was the prevailing urinary GAG
during the whole cycle. Because heparan sulfate is the most abundant GAG in the glomerulus, the present
findings support the hypothesis that renal structures are one of the main sources of urinary GAG.

Since these previous results (1) indicate that urinary GAG excretion during the normal menstrual cycle
has a significant and consistent variation, studies evaluating GAG excretion in women could lead to misleading
or erroneous results if comparisons were made among samples taken from different phases of the cycle. This
may be indeed the reason underlying the inconsistent results in previously published reports concerning GAG
urinary excretion in various diseases, such as interstitial cystitis, lithiasis, genitourinary tumors, etc.

The authors should be commended for that important investigative work with immediate clinical
application, and for such more than welcome integration between basic science and clinical urology.
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Combination of Phosphodiesterase-5 Inhibitors and Alpha-Blockers in Patients with Benign
Prostatic Hyperplasia: Treatments of Lower Urinary Tract Symptoms, Erectile Dysfunction,
or Both?
Carson CC
University of North Carolina, Chapel Hill, North Carolina, USA
BJU Int. 2006; 97 (Suppl 2): 39-43

As the prevalence of both erectile dysfunction (ED) and lower urinary tract symptoms (LUTS) increases
with age, physicians could be in the position to manage these two conditions simultaneously. Moreover,
medical therapies for either one of these conditions can affect the other and this should be carefully considered
when making treatment decisions. Pharmacotherapy for benign prostatic hyperplasia (BPH)/LUTS can cause
side- effects affecting sexual function. Hence, 5alpha-reductase inhibitors such as finasteride and dutasteride
are associated with a greater risk of ED, ejaculatory disorders (EjD) and decreased libido than is placebo.
Among alpha (1)-adrenergic blockers, tamsulosin is associated with an increased risk of EjD. However,
some alpha (1)-adrenergic blockers can also have a positive impact on erection. This is the case for alfuzosin,
which has been shown to enhance erectile function in experimental models, probably by reducing the
sympathetic tone and thus relaxing corpus cavernosum smooth muscle cells. Phosphodiesterase 5 (PDE-5)
inhibitors are commonly used to treat ED. There is increasing evidence that they might also have a beneficial
effect on LUTS, probably through the nitric-oxide pathway. Nitric oxide is an important mediator of the
relaxation of isolated bladder and urethral smooth muscle, and could modulate prostatic smooth muscle
tone. Alpha (1)-adrenergic blockers and PDE-5 inhibitors can therefore have a positive impact on both ED
and LUTS. Although placebo-controlled studies are needed to confirm the impact of these drugs, alone or
combined, on both ED and LUTS, this reinforces the need for a common approach to managing these two
highly prevalent and bothersome conditions.

Editorial Comment
Lower urinary tract symptoms (LUTS) and erectile dysfunction (ED) association is a very much discussed
theme in urology practice and many papers have been published during the last few years. Those involved with
clinical practice have been learning from patients that when they take a phosphodiesterase-5 inhibitor they void
better. Also, we learned from patients that when they are under treatment for LUTS with alpha-blockers, they
void better and they improve their sexual function. Why this occur? Although it is hard to find placebo controlled
studies in the literature on this topic, Doctor Carson provide us with a wonderful and thorough review on the
current knowledge on combination of phosphodiesterase-5 inhibitors and alpha-blockers in patients with benign
prostatic hyperplasia. Dr. Carson concluded that the concept of improving both lower urinary tract symptoms
and erectile dysfunction with phosphodiesterase-5 inhibitors and alpha-blockers reinforces the need to have a
common approach for managing this situation. I strongly recommend this paper for all urologists and other
physicians dealing with LUTS and ED.

Dr. Francisco Sampaio
Full-Professor and Chair, Urogenital Research Unit

State University of Rio de Janeiro
Rio de Janeiro, Brazil



115

Urological Survey

RECONSTRUCTIVE UROLOGY __________________________________________________

Growth of Bone Marrow Stromal Cells on Small Intestinal Submucosa: An Alternative Cell
Source for Tissue Engineered Bladder
Zhang Y, Lin HK, Frimberger D, Epstein RB, Kropp BP
Department of Urology, University of Oklahoma Health Sciences Center, Oklahoma City, OK, USA
BJU Int. 2005; 96: 1120-5

Objective: To assess the potential use of bone marrow stromal cell (BMSC)-seeded biodegradable scaffold for
bladder regeneration in a canine model, by characterizing BMSCs and comparing them to bladder smooth
muscle cells (SMCs) by immunohistochemistry, growth capability, and contractility.
Materials and Methods: Bone marrow was taken by direct needle aspiration from the femurs of five beagle
dogs for the in vitro study. Mononuclear cells were isolated by Ficoll-Paque density gradient centrifugation
and cultivated in medium 199 with 10% fetal bovine serum. BMSCs were characterized by cell proliferation,
in vitro contractility, immunohistochemical analysis, and the growth pattern on small intestinal submucosa
(SIS) scaffolds compared to bladder SMC cultures from the same dogs. Another six dogs had a hemicystectomy
and bladder augmentation with BMSC-seeded (two), bladder cells including urothelial cells plus SMC-
seeded SIS (two) and unseeded SIS scaffolds (two). The six dogs were followed for 10 weeks after
augmentation.
Results: In vitro BMSCs had a significant contractile response to calcium-ionophore, with a mean (sem) 36
(2) %, relative contraction (P < 0.01), which was similar to bladder SMCs but markedly different from
fibroblasts. BMSCs also expressed alpha-smooth muscle actin by immunohistochemical staining and Western
blotting, but did not express desmin or myosin. In vivo, both BMSC-seeded and bladder cell-seeded SIS
grafts had solid smooth-muscle bundle formation throughout the graft.
Conclusions: BMSCs had a similar cell proliferation, histological appearance and contractile phenotype as
primary cultured bladder SMCs. SIS supported three-dimensional growth of BMSCs in vitro, and BMSC-
seeded SIS scaffold promoted bladder regeneration in a canine model. BMSCs may serve as an alternative cell
source in urological tissue engineering.

Editorial Comment
During recent years, biodegradable scaffolds demonstrated a good source for bladder wall regeneration. Some
performed better than others, such as polyglycolic acid and other produced scaffolds, in comparison to small
intestine submucosa (SIS) or organ specific acellular matrix (bladder acellular matrix graft (BAMG)) which
demonstrated the potential to support tissue regeneration. All have in common that the cells migrate from the
host to the center of the scaffold. This might be too slow in that fibrotic changes can happen in the center of the
implant before the migration line reaches the center. The result is a scar without function or even worse,
shrinking tissue dependent.

To avoid this effect, cell seeding prior to the implantation gives faster recovery, function and reduction
of possible scaring. Zhang et al. differentiated bone marrow stromal cells (BMSC’s) into smooth muscle cells.
For comparison, they cultured bladder smooth muscle cells (SMC’s) of the same animal. In addition to an
almost equal histological outcome, the intensity for α-smooth muscle actin was brighter in the differentiated
BMSC’s with a better contractility in Ca2+-ionophore conditions. Both types of cells grew on and into the SIS
scaffold in several layers. Finally augmented to the bladder, cell-matrix implants demonstrated bladder wall
regeneration, which was better for BMSC differentiated cells throughout the complete SIS.
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The comparison between BMSC and bladder SMC nicely demonstrates the advantage of bone marrow-
derived stromal cells, which do have the potency to differentiate myogenically. The seeded scaffold regenerates
faster in comparison to the unseeded, but the results are preliminary because each in-vivo group consists of just
two animals. The disadvantage is the requirement of 10% fetal bovine serum, which is not in accordance with
the principles of Good Medical Practices (GMP) and currently makes impossible to introduce this technique
into the clinic.
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Cyanoacrylic Glue: A Minimally Invasive Nonsurgical First Line Approach for the Treatment
of Some Urinary Fistulas
Muto G, D’Urso L, Castelli E, Formiconi A, Bardari F
Department of Urology, S. Giovanni Bosco Hospital, Turin, Italy
J Urol. 2005; 174: 2239-43

Purpose: We evaluated the adaptability and the efficacy of cyanoacrylic glue for the conservative treatment of
urinary fistulas of different etiologies using an endoscopic, percutaneous or endovaginal approach.
Materials and Methods: From May 1998 to July 2004, 13 patients with long lasting iatrogenic and/or inflammatory
urinary fistulas were treated conservatively with endoscopic, percutaneous or endovaginal application of 1 to 3
cc of cyanoacrylic glue.
Results: The complication rate in this cohort of 13 patients was low. Occlusion therapy failed in 2 genitourinary
fistulas, which were wider (diameter greater than 1 cm) and short. In the remaining 11 cases, urinary fistulas
were successfully sealed and at a median followup of 35 months, no relapses were observed.
Conclusions: Cyanoacrylic glue is suitable for endoscopic, percutaneous and endovaginal use. This occlusion
therapy represents a safe and minimally invasive approach that might be offered as a first line option for the
treatment of urinary fistulas, especially narrow and long tract fistulas.

Editorial Comment
After failed conservative therapy (at least by two months catheterization), Muto et al. treated iatrogenic and/or
inflammatory urinary fistulas with the use of cyanoacrylic glue. The established therapeutic approach in all
reported cases (anastomotic neovesicoilial-, neovesicourethral-, anastomotic neovesivocutaneuos-,
prostatoperineal-, vesicosigmoid and vesicovaginal-fistula) is open surgery. In times where economic aspects
play an increasing role in medicine, new minimal invasive approaches with decreased hospitalization and
surgical time needs to be evaluated.  In recent times, new sealants became available and modified endoscopic
techniques promised a satisfying result in fistula repair. Independent of fistula location and diameters (from 0.5
– 2.0 cm), 13 patients were treated with the use of cyanoacrylic glue. After a median follow-up of 35 months, 11
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patients (85%) had successful outcomes.  Treatment failed in 2 patients with short fistulas larger than 1.5 and
2.0 cm in diameter.  Occlusion therapy represents a safe and minimally invasive approach that may be offered
as a first option for fistulas of the urinary tract with a diameter less than 1.5 cm.

Those iatrogenic fistulas might be prevented by the use of Gelatine Matrix Haemostatic Sealant (GMHS).
GMHS with thrombin is used in surgical procedures to adjunct haemostasis when control of bleeding by
conventional procedures is ineffective or impractical. In addition, the stable matrix expands up to 20% in
volume when in contact with blood, resulting in a closure of the access tract and compressing the surrounding
tissue.  Recently, we used this sealant very successful close to the vesicourethral anastomosis (radical
prostatectomy) or the neovesicourethral anastomosis (cystoprostatectomy) as an additional sealant after PCNL
(1) and mini-PCNL (2). This modified technique might help to prevent iatrogenic induced epithelialized urinary
fistula. Muto et al. report offers a new choice to treat occurred ones less invasive.
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UROLOGICAL ONCOLOGY _____________________________________________________

Predicting Recurrence and Progression in Individual Patients with Stage Ta T1 Bladder
Cancer Using EORTC Risk Tables: A Combined Analysis of 2596 Patients from Seven
EORTC Trials
Sylvester RJ, van der Meijden AP, Oosterlinck W, Witjes JA, Bouffioux C, Denis L, Newling DW, Kurth K
EORTC Data Center, Brussels, Belgium
Eur Urol. 2006; 49: 466-77

Objectives: To provide tables that allow urologists to easily calculate a superficial bladder cancer patient’s
short- and long-term risks of recurrence and progression after transurethral resection.
Methods: A combined analysis was carried out of individual patient data from 2596 superficial bladder cancer
patients included in seven European Organization for Research and Treatment of Cancer trials.
Results: A simple scoring system was derived based on six clinical and pathological factors: number of tumors,
tumor size, prior recurrence rate, T category, carcinoma in situ, and grade. The probabilities of recurrence and
progression at one year ranged from 15% to 61% and from less than 1% to 17%, respectively. At five years, the
probabilities of recurrence and progression ranged from 31% to 78% and from less than 1% to 45%.
Conclusions: With these probabilities, the urologist can discuss the different options with the patient to determine
the most appropriate treatment and frequency of follow-up.
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Editorial Comment
The risk of superficial bladder cancer to recur or to progress is relatively well known. But how high is this risk
exactly? Which factors contribute to recurrence, and, more importantly, to progression? How can the risks for
an individual patient be calculated according to his or her individual risk factors?

Clearly, the urologist would like to have nomograms at hand to help with these tasks – similar to the
well-known Partin tables for prostate cancer.

This hope became reality with the important work from Sylvester and coworkers. From the large database
of the EORTC study group they calculated risk factors for superficial bladder cancer and created a model where
the risk factors were evaluated in uni- and multivariate statistics. A scoring system helps to assess the probability
of an individual patient for recurrence and progression. Interestingly, with regard to progression the recurrence
status at the first follow-up cystoscopy is (next to CIS status) of prognostic importance. Only 8.7% of patients
without a 3 month’s recurrence progressed, whereas 25.6% with a recurrence at 3 months suffered later
progression.

This paper is highly recommended reading for every urologist dealing with urothelial cancer.

Dr. Andreas Bohle
Professor of Urology

HELIOS Agnes Karll Hospital
Bad Schwartau, Germany

Prevention of Bladder Cancer: A Review
Leppert JT, Shvarts O, Kawaoka K, Lieberman R, Belldegrun AS, Pantuck AJ
Department of Urology, David Geffen School of Medicine at UCLA, USA
Eur Urol. 2006; 49: 226-34

Introduction: Bladder cancer represents an ideal tumor model to test and apply cancer prevention strategies. In
addition to reviewing the epidemiology of transitional cell carcinoma (TCC), we review the current status and
the future directions of bladder cancer prevention.
Materials and Methods: A literature review of peer-reviewed articles which address bladder cancer prevention
was performed.
Results: Pre-clinical and limited clinical data suggest that bladder cancer is responsive to efforts to delay or
prevent its development in at-risk patients, and in reducing the risk of recurrence in patients with established
disease. Many epidemiologic studies, however, investigating natural products, such as vitamins and herbal
compounds, lack conclusive evidence of their chemopreventive effects.
Conclusions: While many agents hold promise in the prevention of bladder cancer, none currently can be
recommended as proven chemoprevention strategies. Improving the accuracy of patient risk assessment and
identification of surrogate endpoint biomarkers are crucial to the testing of these strategies. Efficient study
design will ensure rapid and substantial advances in the chemoprevention of bladder cancer.

Editorial Comment
Doctor, what can I do to prevent my risk of bladder cancer?

These or similar questions might not be so easily answered given the amount of conflicting data on this
topic. Reading the review of Leppert and coworkers might give some help. The well-known data e.g. on smoking
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and occupational exposure are summarized and commented, and many new information on dietary changes
(fat, soy bean, vitamins, selenium) and nonsteroidal anti-inflammatories are given. With this paper at hand, a
well-founded answer to the above question is possible.

Dr. Andreas Bohle
Professor of Urology

HELIOS Agnes Karll Hospital
Bad Schwartau, Germany

FEMALE UROLOGY ____________________________________________________________

A Magnetic Resonance Imaging-Based Study of Retropubic Haematoma after Sling
Procedures: Preliminary Findings
Giri SK, Wallis F, Drumm J, Saunders JA, Flood HD
Department of Urology, University Hospital, Limerick, Ireland
BJU Int. 2005; 96: 1067-71

Objective: To determine, using magnetic resonance imaging (MRI), the incidence of retropubic haematoma
and any associated clinically significant effects after a xenograft (porcine dermis) sling (XS) or the tension-free
vaginal tape (TVT) procedure.
Patients and Methods: Between October 2003 and March 2004, 24 consecutive patients presenting with stress
urinary incontinence (SUI) were enrolled in this prospective study; 12 each underwent an XS or TVT procedure.
A vaginal balloon pack was used for only 3 h after XS and not after TVT. All patients had pelvic MRI 6-8 h after
surgery. The primary outcome measure was the incidence and distribution of retropubic haematoma after each
sling technique. Secondary outcome measures included the interval to the first three spontaneous voids, the
bladder emptying efficiency of the first three voids, a visual analogue scale pain score at 24 h after surgery, and
the short-term (6-month) cure rate for SUI.
Results: Overall, six (25%) patients (four XS and two TVT) developed a retropubic haematoma. Most commonly,
they spread along the right paravesico-urethral space between the right half of the levator ani and the bladder
neck. Patients with large haematomas took significantly longer to void (median 14.5 vs 6.0 h, P = 0.048). There
was no difference in pain score in patients with or with no haematoma. None of the patients had clinically
detectable haematomas in the suprapubic wound. All six patients with haematomas were cured or improved at
the 6-month follow-up.
Conclusions: MRI is a useful noninvasive method for detecting retropubic haematomas soon after surgery.
There was a surprisingly high incidence of retropubic haematomas, especially after the XS procedure. Retropubic
haematomas may influence postoperative voiding efficiency.

Editorial Comment
The authors review 24 patients who underwent a suburethral sling using either xenograft or tension free vaginal
tape. All patients had a pelvic MRI approximately 6-8 hours after surgery. The MRI was utilized to evaluate for
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the development of a retropubic hematoma. The radiographic findings were then correlated to the presence of
voiding or voiding dysfunction and pain postoperatively. The authors found that 25% of the patients developed
a retropubic hematoma with a degree of lateralization to the right. There was no difference in the pain perceived
by patients with or without hematoma and those with large hematomas took a greater time to normal voiding.
All patients with hematomas were either cured or improved at their last follow-up.

This is an interesting report and raises many clinical questions. That only 25% of patients had a hematoma
detected at 4-6 hours postoperatively may strike many patients as surprising. In addition, that there was some
lateralization to the patient’s right does indicate that there may be the potentiality that hematomas are somewhat
technically based more on the surgeon’s dominant hand than on the patient’s anatomy. Many surgeons historically
have found that hematoma formation may not be such a bad thing with regards to operative success. Classically,
the success of an MMK was based on the formation of a retropubic scarification fixing the bladder neck and
proximal urethra in a retropubic procedure. In fact, Lee et al in a publication in 1979, upon performing a
secondary repair found that those patients that were redo’s had inadequate scarification and the authors
subsequently coined the “alleged MMK” (1). Of note is that both techniques had hematomas though the xenograft
had four hematomas while the TVT had two. Thus indicating a potential technique related incidence of hematoma
generation as opposed to patient’s anatomy. The patient’s had a vaginal pack for just 3 hours after surgery and
none of the patients had a clinically detectable hematoma in the suprapubic wound. It will be of great interest to
see in the future if the authors would consider repeating this study but having one group being operated upon by
a right surgeon while the other having a left handed dominant surgeon perform the surgery to see if there is a
lateralization of hematoma formation. In addition, repeating the study while having the vaginal pack placed
overnight would also be of great interest. The continence rates at 2-3 years postoperatively may shed further
light on earlier surgeon’s notations on the need for retropubic fibrosis for long-term success; will those patients
with a large hematoma and potentially greater scarification retropubically be drier than those which did not.

Reference
1.  Lee RA, Symmonds RE, Goldstein RA: Surgical complication and results of modified Marshall-Marchetti-Krantz
     procedure for urinary incontinence. Obstet & Gynecol. 1979; 53:447-450.

Dr. Steven P. Petrou
Associate Professor

Mayo Clinic College of Medicine
Jacksonville, Florida, USA

High Incidence of Vaginal Mesh Extrusion Using the Intravaginal Slingplasty Sling
Siegel AL, Kim M, Goldstein M, Levey S, Ilbeigi P
Department of Urology, Hackensack University Medical Center, Hackensack, New Jersey, USA
J Urol. 2005; 174: 1308-11

Purpose: The intravaginal slingplasty (IVS) is a tension-free vaginal tape variant that uses a multi-filament
polypropylene tape to support the mid urethra for the treatment of female stress urinary incontinence. Numerous
cases of defective vaginal wound healing have been described in the international urogynecological literature.
We describe our experience of vaginal mesh extrusion using the IVS sling.
Materials and Methods: A total of 35 patients underwent suburethral sling procedures for anatomical stress
urinary incontinence using the IVS system from November 2002 to September 2003. A retrospective chart
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review was performed to retrieve data on safety and efficacy, complications and outcomes using this product.
Results: Six patients (17%) to date have presented with defective vaginal healing manifested by extrusion of
the sling material. Mean time to presenting symptoms was 9 months (range 2 to 15). All patients required
surgical removal of the sling material. No urethral erosions were noted.
Conclusions: Our experience suggests that the IVS sling system, which uses a multi-filament polypropylene
suburethral mesh, incurs an unacceptably high rate of defective vaginal wound healing and mesh extrusion.

Editorial Comment
The authors reviewed a total of 35 patients who underwent a suburethral sling procedure using the intravaginal
slingplasty (IVS) tension free vaginal tape. This is a multifilament polypropylene tape used for a mid-urethral
sling technique. The authors noted a 17% sling extrusion rate with the mean time to presentation being
approximately 9 months. All the patients required surgical removal of the sling material.

The causes of mesh erosion may be potentially multi-factorial: tension of sling, tissue vascularity, material
composition and weave. Symptom presentation is variable and includes vaginal bleeding or discharge, pelvic
pain as well as dysparunia and malodor. Though some have discussed minimally invasive techniques of managing
vaginal erosion (1) most authors advocate partial or complete excision of the surgical material. As the trend
toward suburethral slings continues towards increasing degree of minimal invasiveness, surgeons must always
remember that minimal invasiveness does not always mean minimal complications. Scientific research to help
analyze the causes of erosion to help minimize this complication should continue as changing demographics
combined with patient demand will lead to increased performance of minimally invasive anti-incontinence
procedures using artificial material.

Reference
1. Kobashi KC, Govier FE: Management of vaginal erosion of polypropylene mesh slings. J Urol. 2003; 169: 2242-3.

Dr. Steven P. Petrou
Associate Professor

Mayo Clinic College of Medicine
Jacksonville, Florida, USA

PEDIATRIC UROLOGY __________________________________________________________

Phimosis: Stretching Methods With or Without Application of Topical Steroids?
Zampieri N, Corroppolo M, Camoglio FS, Giacomello L, Ottolenghi A.
Department of Surgical Sciences, Pediatric Surgical Unit, University of Verona, Verona, Italy
J Pediatr. 2005; 147: 705-6

Phimosis has been defined as unretractable foreskin without adherences or a circular band of tight prepuce
preventing full retraction. We suggested a new treatment protocol combining betamethasone with stretching
exercises to reduce the number of patients requiring surgery for phimosis. Between January 2003 and September
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2004, 247 boys aged 4 to 14 years (mean 7.6) were included in this consecutive, prospective, open study.
Patients were treated with 0.05% betamethasone cream applied to the distal aspect of the prepuce twice daily
for the first 15 days, then once daily for 15 more days. Preputial gymnastics started 1 week after topical application
of betamethasone. Ninety-six percent of patients receiving 1 or more cycles of betamethasone showed complete
resolution of phimosis. There was a significant difference (P < .001) in response rate between the study and
control groups. Only 10 boys in the study group had no response to steroid and stretching. Treatment with
topical steroids, combined with stretching exercises, is a suitable alternative to surgical correction (preputial
plasty/circumcision).

Editorial Comment
The authors studied the effect of betamethasone and stretching on a population of children referred for
circumcision. They found that the treatment (up to 3 monthly cycles) worked in the great majority of patients.
Indeed, only 10 of 247 patients ultimately underwent a surgical procedure for the phimosis. Success rate for the
first month of treatment was 77% and for the 2nd and 3rd it was 57% and 60% respectively.

These results are impressive and remind us that for families that chose not to have their son’s circumcised
as newborns, there is an effective non-surgical treatment available. On the other hand, the authors leave several
questions unanswered. There was a control group that just did stretching and did not apply the betamethasone.
Unfortunately, the authors give very little data on this group. However, 76% of these got better! Would the
addition of any type of cream augment that success rate?

Most important, the authors provide no data on whether these patients required any treatment whatsoever.
Most everyone recognizes that resolution of phimosis occurs spontaneously in most cases. Only in situations of
balanitis or posthitis is treatment really necessary. Hence, without that information, it is hard for the reader to
know the value of the therapy. Indeed, it is the patients with inflammation/scarring or a history of pain and
infection that might make the stretching difficult. It would be important to know the success rate of treatment in
this group in particular. One might guess it would be lower. Nonetheless, the authors do present enough compelling
data that a trial of non-operative treatment seems worthwhile in most cases.

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

Albany Medical College
Albany, New York, USA

Intermittent Hydronephrosis Secondary to Ureteropelvic Junction Obstruction: Clinical and
Imaging Features
Tsai JD, Huang FY, Lin CC, Tsai TC, Lee HC, Sheu JC, Chang PY
Department of Pediatrics, Mackay Memorial Hospital, Taipei, Taiwan
Pediatrics. 2006; 117: 139-46

Objective: We sought to assess the clinical and imaging findings in intermittent hydronephrosis secondary to
ureteropelvic junction obstruction, with particular emphasis on the characteristic ultrasonographic findings.
Methods: This prospective, longitudinal, observational study included all children who had intermittent
ureteropelvic junction obstruction and presented with abdominal pain over 6 years. Renal ultrasound was used
as an initial screening tool to detect intermittent hydronephrosis. Renal ultrasonography was repeated every 1
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to 2 days to record serial changes from the symptomatic to the asymptomatic stage. Their clinical manifestations
and imaging findings were studied.
Results: Eighteen patients (14 boys, 4 girls) were studied. Most had sharp pain that began acutely and typically
lasted for < 2 days. Most of the children (16 of 18) had nausea and vomiting that accompanied the pain. The
acute episode generally resolved spontaneously and was followed by a pain-free interval that ranged from days
to months. Factors that predisposed to an attack included increased water intake, vigorous exercise, or bladder
distention. All patients had clearly demonstrable obstruction of the renal pelvis during an acute attack, a finding
that diminished or resolved during the symptom-free intervals. During convalescence, all patients had renal
pelvic wall thickening on ultrasonography. This finding appeared on the second or third day after a painful
episode subsided, persisted for 6 to 9 days, and then disappeared in the symptom-free stage. Pyeloplasty was
performed in 17 patients, none of whom had recurrent pain on follow-up. Extrinsic obstructions were found in
9 patients.
Conclusions: The keys to diagnosis are awareness of the syndrome, a detailed history, and immediate and serial
imaging studies during painful crises. A thickened renal pelvic wall during convalescence is an important
ultrasonic sign of intermittent hydronephrosis.

Editorial Comment
The authors review their experience with intermittent hydronephrosis. This problem typically presents with
severe acute, but episodic, flank pain, often associated with nausea/vomiting. The condition is rare (18 patients
over 6 years), but making the diagnosis is very rewarding to the patients and their families. Surgery was needed
in all cases, but none of the patients had episodic pain after repair.

The authors point out the difficult with diagnosis and suggest frequent renal sonography, with the
emphasis being on emergency ultrasound during an episode of pain, that is then compared to an ultrasound
done when the patient is asymptomatic. This has been the most diagnostic test in our hands also. Diuretic
renography and other provocative tests have been unreliable, whereas an ultrasound during an acute episode
has been uniformly revealing.

The authors also propose a new test; measurement of the thickness of the renal pelvic wall during the
convalescence after an acute episode. The finding of increased renal pelvic wall thickness was seen in all the
author’s patients between 2 and 9 days after the acute episode and then disappeared. This new finding is most
helpful, as in many instances, an ultrasound of the kidney during the acute crisis may not be feasible. Further
substantiation of this finding is needed, but it should be looked for in all patients with symptoms compatible
with an intermittent hydronephrosis.

The authors note that it is expected that an extrinsic lesion would be the cause of an intermittent
hydronephrosis. Indeed, in their series they found this in 53% of cases. Two cases of ureteral polyps were also
noted, but in the others, the actual explanation for the intermittent hydronephrosis seems to be an intrinsic
abnormality at the UPJ. The pathophysiology in these cases is unclear, but the clinical scenario was convincing.

Overall, the authors bring to light an important clinical syndrome. In addition to the usual criteria, the
study proposes a novel new finding that is very exciting.

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

Albany Medical College
Albany, New York, USA
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