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EDITOR’S COMMENT

International

Braz J Urol

The May - June 2005 issue of the International Braz J Urol presents important contributions
from different countries, and as usual the Editor’s Comment highlights some important papers.

Doctors Santucci & Barber, from Wayne State University School of Medicine; Detroit, Michi-
gan, USA, presented a thorough review on resorbable acellular extracellular matrices (ECMs) for
the practicing urologist on page 192. The authors performed a Medline search of related terms such
as “SIS, small intestinal submucosa, ECM, extracellular matrix, acellular matrix and urologic re-
construction”. A full review of potential clinical uses of resorbable extracellular matrices in urologic
reconstruction was presented. They concluded that currently, the “state of the art” in tissue engineer-
ing solutions for urologic reconstruction means resorbable acellular xenograft matrices. The distant
future of ECMs in urology will most likely include cell-seeded grafts with the eventual hope of
producing “off the shelf” replacement materials. Until that day, ECMs only fulfill some of the re-
quirements for reconstructive urologist.

Doctor Cheng and co-workers, from the Chinese University of Hong Kong, Prince of Wales
Hospital, Hong Kong, China, presented a 17-year follow-up of a randomized prospective controlled
trial of adjuvant intravesical doxorubicin in the treatment of superficial bladder cancer on page 204.
Patients with superficial bladder cancers (Ta or T1) with one or more of these criteria (stage > a,
grade > 1, size > 1 cm, multiple or recurrent tumors) were randomized to receive either 50 mg
doxorubicin or no adjuvant therapy. Of the 82 patients included, 46 were randomized to the doxoru-
bicin group and 36 to the control group. The 10-year Kaplan-Meier estimates for recurrence free,
progression free and disease specific survival were 67%, 84% and 92%, respectively for the doxoru-
bicin group, and were 50%, 89% and 97%, respectively for the control group. The authors con-
cluded that adjuvant intravesical doxorubicin did not improve recurrence, progression and survival
of superficial bladder cancer, compared to control on long-term follow-up. Doctor Mark S. Soloway,
from the University of Miami School of Medicine, Miami, Florida, USA, provided an excellent
editorial comment on this paper.

Doctor Dall’Oglio and colleagues, from the Federal University of São Paulo, Brazil, ana-
lyzed the survival of patients with prostate cancer and normal PSA levels treated by radical prostate-
ctomy on page 222. The authors selected 440 individuals whose pathological diagnosis revealed a
Gleason score of 2-6 in prostate biopsy and who subsequently underwent retropubic radical pros-
tatectomy due to localized prostate cancer. Following radical prostatectomy, the pathological stage
was confirmed as pT2a: 137 (31.1%); T2b: 118 (26.8%); T2c: 85 (19.3%); T3a: 67 (15.2%); T3b: 6
(1.4%); T3c: 22 (5%). The biochemical recurrence-free survival, according to PSA values between
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Dr. Francisco J.B. Sampaio
Editor-in-Chief

0-4; 4.1-10; 10.1-20 and > 20 ng/mL, was 86.6%, 62.7%, 39.8% and 24.8% respectively. The au-
thors concluded that better chances for curing low-grade prostate cancer occur in individuals with
normal PSA for whom a biopsy is not usually recommended.

Doctor Tobias-Machado and colleagues, from the ABC Medical School, São Paulo, Brazil,
reported a preliminary experience with extraperitoneal endoscopic radical prostatectomy through
duplication of the open technique on page 228. After analyzing 28 patients diagnosed with localized
prostate cancer which undergone extraperitoneal laparoscopic radical prostatectomy in a 36-month
period, the authors concluded that although laparoscopic radical prostatectomy is a laborious and
difficult procedure, with a long learning curve, the extraperitoneal access is feasible, and it is pos-
sible to practically duplicate the principles of open surgery.

Doctor Hassun and collaborators, from the Federal University of Sao Paulo, Brazil, analyzed
the possible correlations between coding single region nucleotide polymorphisms (cSNPs) in the
HSP90 gene in patients with varicocele associated with infertility on page 236. Also, the polymor-
phisms in these exons were characterized through DNA sequencing. After studying 18 infertile
patients with varicocele, 11 patients with idiopathic infertility and 12 fertile men, the authors con-
cluded that mutations in the HSP90 gene do not appear to be a common cause of male factor infer-
tility. The low incidence of gene variation, or SNPs, in infertile men demonstrates that this gene is
highly conserved and thus confirms its key role in spermatogenesis and response to heat stress.
Doctor Harris M. Nagler, from Albert Einstein College of Medicine, New York, New York, USA, a
world-recognized expert in the field, provided a comprehensive editorial comment on this manu-
script.

It is my pleasure to verify that the International Braz J Urol is continuing growing in accep-
tance and circulation. The number of articles submitted is increasing each month, from important
clinical and research departments all over the world. Typically, each article is reviewed by three
experts, at least by two. The rejection index is around 35% and the quality of the papers published is
clearly high. Now, in addition to the 6,000 copies of the printed version, the electronic version has
been receiving more than 28,000 visits on-line every month, from more than 115 different countries,
and these figures include the International Braz J Urol among the most read urological journals. Of
course, the success of the Journal is thanks to the effort and support of our Editorial Board, Review-
ers and Collaborators. The Editor personally conveys his gratitude to the experts, from many coun-
tries, who dedicated a considerable fraction of their time to our Journal, continuously contributing to
the “peer-review” process and to the Urological Survey Section. I would like to express my sincere
recognition for it.
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RESORBABLE EXTRACELLULAR MATRIX GRAFTS IN UROLOGIC
RECONSTRUCTION

RICHARD A. SANTUCCI, THEODORE D. BARBER

Wayne State University School of Medicine, Detroit, Michigan, USA

ABSTRACT

Purpose: There is an increasingly large body of literature concerning tissue-engineering prod-
ucts that may be used in urology. Some of these are quite complex (such as multilayer patient-specific
cell-seeded implants) yet the most simple and successful products to date are also the most uncompli-
cated: resorbable acellular extra-cellular matrices (ECMs) harvested from animals. ECMs have been
used in a variety of difficult urologic reconstruction problems, and this review is intended to summa-
rize this complex literature for the practicing urologist.

Methods: Medline search of related terms such as “SIS, small intestinal submucosa, ECM,
extracellular matrix, acellular matrix and urologic reconstruction”. Manuscripts missed in the initial
search were taken from the bibliographies of the primary references.

Results: Full review of potential clinical uses of resorbable extra-cellular matrices in uro-
logic reconstruction.

Conclusions: Currently, the “state of the art” in tissue engineering solutions for urologic
reconstruction means resorbable acellular xenograft matrices. They show promise when used as a
pubovaginal sling or extra bolstering layers in ureteral or urethral repairs, although recent problems
with inflammation following 8-ply pubovaginal sling use and failures after 1- and 4-ply SIS repair of
Peyronie’s disease underscore the need for research before wide adoption. Preliminary data is mixed
concerning the potential for ECM urethral patch graft, and more data is needed before extended uses
such as bladder augmentation and ureteral replacement are contemplated. The distant future of ECMs
in urology likely will include cell-seeded grafts with the eventual hope of producing “off the shelf”
replacement materials. Until that day arrives, ECMs only fulfill some of the requirements for the
reconstructive urologist.

Key words:  reconstructive surgical procedures; small intestine; intestinal mucosa; extracellular matrix;
grafts
Int Braz J Urol.  2005; 31: 192-203

INTRODUCTION

The future of tissue engineering promises
nothing less than the manufacture of human replace-
ment parts. However, the current reality is that true
“replacement part” technology is likely years away,
and we must continue to make good with what we
have on hand to do urological reconstruction. To this
end, resorbable extra-cellular matrix (ECM) graft

technology has been validated in animal trials and is
showing promise in early human clinical work. ECMs
are de-cellularized sheets of tissues harvested from
donor animals. The most studied of these is “small
intestinal submucosa” or SIS, which is commercially
available in several configurations (Surgisis™,
Stratasis™, and Stratasis-ES™, Cook, Spencer, In-
diana, USA). This sterile, freeze-dried, non-perma-
nent, acellular matrix graft made from the jejunum
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of pigs appears to promote the rapid ingrowth of sur-
rounding tissue. Other materials have been reported
experimentally but not commercially, and still other
ECMs are commercially available but are permanent
so they differ substantially from ECMs such as SIS
(Table-1). The goal of this manuscript is to review
the functional characteristics of resorbable graft ma-
terials, so that the practicing urologist can understand
their potential use in clinical practice.

BENEFITS OF ECM

The modern era of ECM started in the 1980s
when SIS was used successfully as a large vessel re-

placement graft in animals (1). The success with these
grafts prompted further research and experimental
data shows applicability in a variety of animal mod-
els: abdominal wall (rodents and dogs), blood ves-
sels (dogs), tendon (dogs), skin (rats), dura (rats and
dogs) and diaphragm (rats). SIS can support growth
of keratinocytes, endothelial cells, smooth muscle
cells and bone cells in vitro (2). The potential benefit
of ECM is that it recapitulates the tissue it is meant to
replace, a process that has been named “smart remod-
eling” (2).

Of special note to the urologist is that much
animal work using ECM has concentrated on the blad-
der, urethra and ureter (see SURGICAL USES, below).

Table 1 –  Comparison of various commercial and experimental  ECMs.

SIS

FortaGen,
FortaPerm

Repliform

Pelvicol
(Permacol
in the UK)

Acell Urinary
Bladder
Submucosa
(UBS)

Acellular
Matrix Grafts

Tutogen

Bard

Organogenesis

Lifecell, mar-
keted by Bos-
ton Scientific-
Microvasive

Bard

Acell

Experimental

Tutogen

Resorbable

Yes

Partially

No

Partially

Yes

Yes

No

     Source

Porcine small
intestine

Porcine small
intestine

Human
dermis

Porcine
dermis

Porcine
bladder

Various hu-
man (bladder,
urethra)

Bovine peri-
cardium

          Uses

Multiple, “intelli-
gent remodeling”

Support such as
sling, possible re-
placement via “intel-
ligent remodeling”

Pubovaginal sling

Pubovaginal sling

Veterinary only at
this time (possibly
multiple via “intelli-
gent remodeling”)

Multiple, “intelli-
gent remodeling”

Peyronie’s repair

Currently
Available?

Yes

No

Yes

Yes

No

No

Yes
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In humans, SIS has been used in several settings: as a
urethral stricture onlay graft (3); as a pubovaginal sling
(4); to repair Peyronie’s disease (5); and to bolster par-
tial nephrectomy closures (6). It is perhaps the best-
validated graft material in use, although much clinical
work must still be done. Pelvicol™ (sold as Permacol™
in Europe; Bard) acellular porcine dermis is also well
researched. It has been used in over 60 different surgi-
cal procedures, such as abdominal wall defect repair,
augmentation cystoplasty (7), pubovaginal slings (8),
repair of Peyronie’s disease (9) and augmentation
phalloplasty (10).

REPLACEMENT OF ECM GRAFT WITH
TARGET TISSUE

ECM is Completely Absorbed
The first characteristic of most ECMs that

are not cross-linked (SIS, experimentally produced
AMG, and Acell UBS) is its tendency to become al-
most completely absorbed following implantation.
The graft is gradually replaced by local tissue in-
growth and is eventually no longer needed. It is his-
tologically absent by day 28 in studies using both the
dog bladder and mouse muscle (11), 90% absent by
60 days when used to replace the dog aorta, and 90%
absent from the dog bladder within 3 months using a
radiolabelling technique.

ECM Promotes Avid Cell Ingrowth
The second benefit of ECM is its tendency

to support cell ingrowth, in part by potentiating na-
tive cell-cell interactions (12), and in part by provid-
ing structural support and the necessary extra-cellu-
lar proteins for tissue ingrowth. Over time, the graft
is replaced by local tissue; grafts placed into the ure-
ter (13) or bladder, for example, have been shown to
grow a normal endothelial cell layer, smooth muscle,
blood vessels, and nerves (Figure-1) (although the
demonstration of nerve functionality in large animals
or humans is yet to be seen). In a study of SIS in a rat
bladder, the grafts re-grew contractile, functioning
bladder with muscarinic, purogenic, and β-adrener-
gic receptors (14).

One of the reasons ECM allows cell in-
growth is that it is composed mostly of matrix pro-

teins, which have powerful abilities to promote and
direct the ingrowth of various cell types. SIS, for
example, is made up of 90% Type I and Type IV
collagen, which can promote endothelial cell adhe-
sion and growth (15,16). Bound into the collagen in
SIS are also glyco-proteins such as fibronectin (17);
a general adhesion molecule that causes basement
membrane assembly and attachment of epidermal
cells, fibroblasts, endothelial cells (18,19), and
laminin (18); a linker molecule that joins collagen
to proteoglycans and promotes endothelial cell ad-
hesion and growth (15,16). Glycosaminoglycans
(GAGs) in the SIS have functional roles, such as
organizing collagen deposition, stimulating angio-
genesis and initiating cell differentiation (reviewed
in [20]). Examples of GAGs found in SIS are hep-
arin (which stimulates angiogenesis, potentiates both
epidermal growth factor (EGF) and platelet derived
growth factor (PDGF)-induced fibroblast differen-
tiation), hylauronic acid (sequesters transforming
growth factor beta (TGF-β) into the extracellular
matrix), chondroitin sulfate (increases proteoglycan
synthesis), and dermatan (interacts with TGF-β1 and
may control tissue remodeling).

ECM Growth Factors Favor Cell Ingrowth
ECM appears to maintain functioning growth

factors even in sterilized products. These growth fac-

Figure 1 – Photomicrograph of SIS implanted in dog bladder as
an augmentation cystoplasty. Masson’s trichrome stain, 13
months after implantation. (Photomicrograph kindly provided
by Dr. Steven Badylak.)
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tors promote tissue ingrowth and are likely one rea-
son robust neovascularization of ECM grafts can be
seen within only 3 days of implantation. Growth fac-
tors detectible in SIS include basic fibroblast growth
factor (bFGF-2) (21), vascular endothelial growth
factor (VEGF) (21,22), TGFα, and TGFβ. The role
of these compounds varies, but all have functions that
might promote active ingrowth.

ECM IS STRONG, AND THEN GETS
STRONGER

In the dry state, ECM in the form of SIS is
brittle and sutures will tear through it. However, when
reconstituted in saline for 5 minutes, it becomes quite
strong and even 0.1 mm single layer SIS is difficult
to tear. The breaking point of SIS can be compared to
some known materials to give a sense of its strength:
SIS 3.4 foot/pounds, polypropylene (Prolene™) su-
ture 5 foot/pounds, polyglactin (Vicryl™ or Dexon™)
suture 8 foot/pounds, cadaver fascia lata 5.6 foot/
pounds. SIS has an added benefit over these stronger
items, however, in that it tends to stretch under force
instead of breaking (23).

Although ECM starts out strong, it appears
to get even stronger after implantation. A concept
known as “Davis’ Law” states that soft tissue heals
more strongly along the plane in which it is stressed
(24). This principal allows stronger healing of SIS
grafts (25): one study of an SIS aorta graft shows it to
be 3 times stronger after 3 months than when first
implanted (25). A study of SIS replacing the canine
abdominal wall is about 5 times stronger than the
native abdominal wall (26).

ECM IS IMMUNOCOMPATABLE

ECM causes little detectible experimental im-
mune reaction when implanted. Firstly, it is avascular,
so hyper-acute rejection cannot occur. It is acellular,
so it has a paucity of antigens that might cause hyper-
sensitivity. In fact, experimental studies have shown
no clinical or histologic evidence of immediate or de-
layed rejection to SIS (11). Rabbits implanted with SIS
show no signs of antibody production to their major
components (27). Even complement activation, which

is a very nonspecific immune response, is absent (11).
Some researchers have described a self-limited early
acute inflammatory response which is largely resolved
by day 10 consisting of polymorphonucleocyte (PMN)
infiltration followed by modest monocyte infiltration
(11). Interestingly, there is evidence that unknown fac-
tors in SIS actually inhibit local immune response by
suppressing Helper T cells through interfering with lo-
cal interferon-gamma expression (11). This theoreti-
cal lack of immunological response has not always been
found clinically: 8-ply SIS marketed as Stratasis® has
induced localized inflammation in about 50% of pa-
tients (28).

PREPARATION OF ECM

To prepare SIS, pig jejunum is processed by
mechanically removing the mucosa, muscularis
externa and serosa. The remaining SIS tissue repre-
sents submucosa and basal layers of mucosa. During
processing, SIS is defatted, its cells destroyed with
paracetic acid,and freeze-dried (18). SIS is not cross-
linked, which tends to better preserve its handling
characteristics (29). There is some experimental evi-
dence that dehydrating the SIS results in less aggres-
sive tissue ingrowth experimentally, but the signifi-
cance of this is unknown (30), and SIS ingrowth ap-
pears to be intact despite this processing step. The
final SIS product is 0.2-0.1 mm thick and has the ap-
pearance and handling characteristics of cellophane.
Because SIS is a natural product, it has an interesting
characteristic: Sis is 4 times more permeable to liq-
uids in one direction (serosal to mucosal) than the
other (31). The clinical implications of this are un-
known.

Not all commercially available products are
identically processed. Pelvicol™ porcine dermis, for
instance, is mildly cross-linked with HMDI, gamma
sterilized, and not freeze-dried. FortaPerm™ and
FortaGen™ material is mildly cross-linked with EDC,
gamma sterilized.

AVAILABLE PRODUCTS

It must be emphasized that although there are
several tissue replacement products on the market,
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most are not similar to SIS in that they are not de-
signed to allow replacement by host tissue. Most other
commercially available products are strongly
crosslinked, designed to last indefinitely (as apposed
to being remodeled by target tissue), and are intended
for limited use as pubovaginal slings or abdominal
hernia bolsters. Nonetheless, all these products are
described here in order to give a complete reckoning
of the available armamentarium.

Human Dermis
The predominant acellular matrix grafts made

from human cadaver tissue are Repliform™
(Microvasive; Boston, Massachusetts; USA) and
Alloderm™ (LifeCell; Branchburg, New Jersey;
USA), both of which are processed human dermis.
Repliform™ comes in thin and thick forms and is
used as a pubovaginal sling material and Alloderm™
as a skin substitute. Repliform™ is freeze-dried. It is
unknown if these materials can be used as urologic
(bladder, urethral, ureter) substitutes like SIS could
be. The company claims preservation of collagen,
elastin, and proteoglycans in these materials, but no
published data is available.

Porcine Dermis
Pelvicol™ is porcine skin that is gamma ster-

ilized and lightly crosslinked. It appears that its per-
manence and thickness (it comes in .75 mm and 1.5
mm thickness - much thicker than SIS) might make it
useful for pubovaginal slings only.

Small Intestine Submucosa - SIS
SIS is available as a single layer (Surgisis™),

a 4 layer product (Surgisis-ES™ and Stratasis™), an
8-layer product for slings (Stratasis®), and as a 10
layer graft for abdominal (ventral) hernia repair. An-
other commercially-available abdominal hernia repair
product called GraftPatch™ (Organogenesis Inc.,
Canton Massachusetts) is a 6-layer SIS that is
crosslinked for relative permanence (32).

Other ECMs
Acellular matrix grafts that can be made from

the bladder, urethra or ureter have been well charac-
terized in research studies, but are not yet commer-

cially available. This material is often called “bladder
acellular matrix graft” and given the acronym BAMG.
However, in many of the research articles the graft is
taken from different source tissues, making this moni-
ker inaccurate. Acellular matrix grafts seem to have
similar characteristics to porcine SIS (33). Specifically,
an acellular matrix graft of rabbit ureter placed into a
rabbit urethra model allowed regrowth of endothelial,
muscle and blood vessels (34), just as SIS does (35).
There is clear evidence that the source of the acellular
matrix graft affects the quality of subsequent tissue
ingrowth (36), but it is too early to determine which is
the best donor animal for urologic uses. Finally, a com-
mercial ECM product made from porcine bladder is
currently available for the veterinary market and may
be available for human use in the future (“UBM”; Acell
Corporation; Jessup, Maryland).

SURGICAL USES

Pubovaginal Sling
SIS (4 layer Stratasis™, which generally

comes in long strips designed for use as a sling) has
been used successfully as a pubovaginal sling in 87
humans using a bone-anchoring technique. Gener-
ally, results were good: 4/87 (5%) patients did not
get relief from their stress incontinence, but 2 of
these were due to displaced bone anchors. There
were no infections, erosions or graft failures (4).
Bovine pericardium has also been used successfully
to relieve stress incontinence, with 21/22 patients
in one study achieving correction of their urinary
incontinence (37). Preliminary studies indicate that
Pelvicol™, too, can be used as a pubovaginal sling
using a minimally invasive technique in humans
(38), but long term data is lacking. 4 layer Surgisis-
ES™ SIS comes in sheets and can be cut to fit any
size (the largest piece is 7 X 20 cm) and large “T”
shaped slings can be fashioned to provide both cys-
tocele (posterior) repair and pubovaginal urethral
sling (anterior) if desired.

Hypospadias
Human cadaver bladder acellular matrix

grafts were successfully used in hypospadias repairs
ranging from 5-15 cm in length in a small number (4)
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of patients. All 4 patients had a patent urethra at 22
months and 1 patient with a very long 15 cm defect
had a complicating fistula (39).

Urethroplasty
A variety of acellular matrix grafts have

been used successfully as experimental urethral
onlay grafts. A porcine bladder acellular matrix has
been used successfully in an experimental rabbit
urethroplasty model, but this was fresh product that
may not be the same as commercial-grade product.
The urethral caliber was maintained over the study
interval, early ingrowth of blood vessels was docu-
mented and a healthy transitional cell layer with
smooth muscle replaced the graft over time (40).
Another interesting study used acellular grafts
made from rabbit aorta to bridge long urethral gaps
in rabbits, and these formed a patent neourethra
(34). Acellular matrix grafts made from rabbit or
dog urethra were also used successfully to replace
a 1 cm portion of rabbit urethra (41). In this study,
there were no fistulae, and the rabbits had both
normal urethrograms and urethral pressure profiles.
At six months, the urethral grafts had abundant
smooth muscle, although they had less muscle than
native rabbit urethra. Recently, the successful use
of tubularized collagen matrices in rabbit urethral
replacement has been reported (42). Finally, SIS
was compared to a preputial skin graft in a rabbit
urethroplasty model (43). SIS seemed to work bet-
ter than the skin, and had the added benefit of re-
generating epithelium and smooth muscle into the
graft.

Little human data is available about the use
of these grafts for urethral reconstruction. Twenty-
eight patients were treated in one study, most with
long strictures. The success rate was 24/28 (86%) at
minimum 36 months follow up, while 1 patient out
of 28 (4%) had a fistula which closed spontaneously
(44). There is some theoretical evidence from re-
search using acellular bladder grafts that protection
from urinary extravasation is important for decreas-
ing early inflammation (45), so when used in the
urethra it may be prudent to provide an extended
period of urinary drainage until regrowth of epithe-
lium and some underlying muscle is complete.

Bladder Replacement/Augmentation
Bladder augmentation with acellular grafts

has the most animal data support of all, yet experts
still feel that it will not ultimately be appropriate for
human use. A longitudinal study of SIS implanted into
a dog bladder, Badylak et al. (46) showed that the
augmentation graft re-grew vessels, epithelium and a
continuous basement membrane by 4 weeks time. By
8 weeks, there were bundles of smooth muscle and
collagen and inflammatory cells were largely absent.
By 12 weeks, there was parallel orientation of smooth
muscle cells and the complete degradation of SIS,
leaving a functioning bladder. Others have confirmed
these results and reported that bladder-augmented
dogs showed stable preservation of bladder volume
over time (47). SIS has also been successful in other
animals such as mini-pigs (48). However, the SIS
patches seem to contract to 58% of their original size,
so augmentations using SIS should be greatly upsized
to compensate for this shrinkage (48). SIS in rats cre-
ated a bladder that was indistinguishable from a na-
tive bladder (49) with the surprising finding that the
grafts had become normally innervated. Although
these initial positive results in animals have been
widely reported, others have described disappoint-
ing preliminary results using SIS in both dog and
porcine models (50,51).

Bladder acellular matrix grafts (BAMG) us-
ing rat (52), dog, hamster and rabbit bladders were
placed into rats in an augmentation cystoplasty model
(53). There was epithelialization, angiogenesis, de-
trusor muscle proliferation and regeneration of nerve
fibers. In a similar rat model, the bladder volume and
compliance were consistent with the formation of a
low-pressure urinary reservoir (54). These regener-
ated bladders had functional contractile ability con-
sistent with the findings in small animals that nerves
regenerated into the graft (55). Dog BAMG put into
dogs confirmed the possibility of successful bladder
augmentation in larger animals (56). All 4 layers (mu-
cosa, muscularis mucosa, detrusor and serosa) were
present, as were nerves. Finally, in one swine study,
BAMG re-capitulated the native bladder as expected
but shrunk 25% from its original size in 12 weeks
(57). Stratasis™ placed in pigs using a laparoscopic
technique proved that a leak-free bladder augmenta-
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tion could be achieved, although the study had small
numbers (58).

Human data is largely lacking. Permacol™
(a.k.a. Pelvicol™) has been used in 5 patients as a
bladder augmentation but preliminary data has been
presented only in abstract form. It appears there were
no early complications in this small abstract series
(5).

Partial Nephrectomy
Preliminary reports indicate that SIS may be

a helpful adjunct in closing the parenchymal defect
after partial nephrectomy in humans (6). Theoreti-
cally, large sheets of SIS could be used to encase and
repair kidneys after partial nephrectomy or even re-
nal injury. Severely injured, even shattered kidneys,
might be repaired with SIS just as has been done with
polyglactin (Vicryl™ or Dexon™) mesh in the past
(59). Further data will be needed to further validate
this use of ECM.

Peyronie’s Disease
A significant body of literature focusing on

the use of acellular matrix grafts in urologic recon-
struction of Peyronie’s disease in both humans and
animal models has emerged. Both SIS and rabbit tu-
nica albuginea derived acellular matrix grafts have
been used for successful correction of Peyronie’s in
rabbit models (60,61). In humans, both bovine peri-
cardium and SIS have been used successfully as a
corporal patch after incision of Peyronie’s plaque
(5,62) as well as for reconstruction of tunical defi-
ciencies following penile prosthesis placement (63).
Permacol™ (a.k.a. Pelvicol™) has been used in 5
patients as a Peyronie’s patch with good but prelimi-
nary results (9). Finally, a single case report has shown
the use of cadaveric tensor fascia lata in cavernosal
reconstruction following partial penectomy with sat-
isfactory results (64). In our hands, 3 of 4 patients
grafted with single or double layer SIS had severe
recurrence of penile deformity, and we continue to
approach its use with caution.

Abdominal Hernia
Multi-layered SIS patches have proven ex-

perimentally effective at repairing ventral hernia de-

fects, although human studies are lacking.
GraftPatch™ (Organogenesis Inc., Canton Massachu-
setts), a 6-layer SIS graft, repaired experimentally-
created abdominal wall defects in rabbits with few
adhesions (27). 8-ply SIS was used to repair experi-
mentally-created abdominal hernias in dogs and ro-
dents, with excellent preservation of strength over a
2-year follow up period (26,65). When compared to
repair with polypropylene (Prolene) mesh, the SIS
has less inflammation, less foreign-body reaction, and
far fewer intestinal adhesions (66).

Ureteral Replacement
Replacement of ureters with acellular grafts

is the most controversial because some studies show
it works and others show it fails. Rat ureter was suc-
cessfully replaced with a ECM graft made of rat ure-
ter with excellent recapitulation of ureteral tissue:
epithelium, blood vessels, smooth muscle and even
nerves were all present by 4 months (13). However, a
criticism of this study is that the ureters were left
stented for the duration of the study and it is unknown
if the ureters would have stayed open after the stents
were removed. Rabbit ureter was also successfully
replaced with SIS grafts, which eventually recapitu-
lated the 3 layers of the ureter (epithelium, muscle
layer, serosa) and showed robust neovascularity (67).
Replacement of swine ureter with SIS resulted in a
widely patent re-growth of the missing portion with
neovascularization, smooth muscle, epithelium, and
scant foreign body reaction (68,69). There is a single
human case study where SIS was used to success-
fully reconstruct a stenosed uretero-neobladder stric-
ture (70). More convincing human data are not yet
available.

There are notable failures, however. When
researchers at Washington University tried to replace
a surgically-removed ureteric segment with a
tubularized SIS segment using a laparoscopic tech-
nique, this method failed in 6 of 6 animals (48). A
similar study of ureteric replacement with SIS in mini-
pigs also failed (71). It is unknown what accounted
for these failures, which stand out among the large
number of SIS successes in a variety of target tissues
reported in the literature. Ureteral reconstruction is
notoriously difficult, and experiments using free fas-
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cial transplants, autologous veins, arterial grafts, skin
grafts, freeze-dried ureter, and autologous ureter have
also failed in the past (cited in ref 48).

A possible use for SIS in the ureter would be
to bolster ureteral repairs after ureteroureterostomy
or open ureteral re-implants. Experimentally, this has
been shown to be successful when the first genera-
tions of implantable collagen membranes were used
to bolster ureteral repairs in rabbits (72).

Injectable SIS Bulking Agent
Although this review is not meant to explore

the field of injectable bulking agents in urology, it is
notable that a paste made from SIS has been devel-
oped. Preliminary studies in dogs showed that the
injected paste induced smooth muscle regeneration
with long-term preservation of 25% of the original
injection volume (73).

Urethral Coverage Layer
SIS can be used as an “extra layer” in ure-

thral surgery. Rabbit models have shown successful
proof of this concept (74) and it may be particularly
useful in long urethral suture lines, such as during
long hypospadias repair, second stage Johanson ure-
throplasty or penile urethroplasty in multiply-oper-
ated patients.

THE FUTURE

Techniques in tissue engineering also con-
tinue to improve and several notable potential im-
provements in techniques show promise.

Cell-seeded Acellular Matrix
One potential improvement in existing acel-

lular graft material is achieved by pre-seeding the
grafts with the patient’s own urothelial cells. These
cells can be harvested from the host (usually by blad-
der or urethral biopsy), cell cultured and then seeded
into acellular matrix (75). Where this approach was
attempted using both bladder urothelial cells and
bladder smooth muscle cells seeded onto an acellu-
lar collagen matrix patch in an animal augmenta-
tion cystoplasty model (45), bladder capacity was
significantly improved when compared to unseeded

acellular collagen. Subsequent studies using blad-
der replacement in dogs with cells seeded onto a
biodegradable cell free polymer were equally suc-
cessful (76). Clinical success has already been
achieved using this approach to engineer skin grafts
(77). Recently, two ambitious reports showed that it
was possible to seed bladder urothelium and smooth
muscle onto an SIS matrix, an approach which im-
proved the quantity of smooth muscle in a bladder
graft when compared to SIS alone (12). This inno-
vation has the potential to be the next “state of the
art” in the field.

Modification of Acellular Grafts to Promote
Ingrowth

Special preparation of acellular grafts using
gene therapy techniques might also improve the qual-
ity of implantable materials in the future. Theoreti-
cally, seeded cells as described above could be trans-
fected with desirable genes in order to reverse exist-
ing bladder or urethral disease or promote healthy
tissue ingrowth (75). This remains theoretical today.
Acellular grafts might also be modified by adding
desirable matrix molecules to improve healthy tissue
ingrowth. Glycosaminoglycans such as heparin (78)
and chondroitin (79) have been successfully added
to collagen matrices to successfully improve
neoangiogenesis.

CONCLUSIONS

Much work has been done to validate the use
of acellular matrix grafts in urology, but most of it
remains experimental or only of preliminary clinical
nature. More clinical work must be done before most
of us are fully comfortable with using these materials
everyday. The best validated human studies confirm
success when SIS is used as a pubovaginal sling, or
extra bolstering layers in ureteral or urethral repairs,
although recent problems with inflammation after 8-
ply pubovaginal sling and failures after 1- and 4-ply
SIS repair of Peyronie’s disease underscore the need
for research before wide adoption. Preliminary data
is mixed concerning the potential for an SIS urethral
patch graft, and more data is needed before extended
uses such as bladder augmentation and ureteral re-
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placement are contemplated. The more distant future
of ECMs in urology likely will include cell-seeded
grafts, with the eventual hope of “off the shelf” re-
placement materials. Until that day arrives, ECMs
fulfill only some of the requirements for the recon-
structive urologist.
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ABSTRACT

Purpose: To evaluate the efficacy of adjuvant intravesical doxorubicin in superficial transitional
cell carcinoma of the urinary bladder on long-term follow-up.

Materials and Methods: Between July 1986 and November 1991, all patients harboring
superficial bladder cancers (Ta or T1) with one or more of these criteria (stage > a, grade > 1, size >
1 cm, multiple or recurrent tumors) were randomized to receive either 50 mg doxorubicin or no
adjuvant therapy. Patients with recurrences were allowed to receive doxorubicin or other intravesical
agents. Recurrence, progression and survival were analyzed.

Results: There were 82 patients included (64 males and 18 females). The mean age was 64
years. Forty-six patients were randomized to the doxorubicin group and 36 to the control group. Final
analysis was made at median follow-up of 45, 128 and 131.5 months for recurrence, progression and
survival, respectively. Recurrence free, progression free and disease specific survival did not differ
significantly between groups. The 10-year Kaplan-Meier estimates for recurrence free, progression
free and disease specific survival were 67%, 84% and 92%, respectively for the doxorubicin group,
and were 50%, 89% and 97%, respectively for the control group. Tumor size predicted recurrence (p
= 0.013) and grade predicted progression (p = 0.004) with multivariate analysis.

Conclusions: Adjuvant intravesical doxorubicin could not be shown to improve recurrence,
progression and survival of superficial bladder cancer, compared with control on long-term follow-
up. Tumor size and grade were shown to be prognostic factors for recurrence and progression,
respectively.

Key words:bladder neoplasms; transitional cell; intravesical instillations; doxorubicin
Int Braz J Urol.  2005; 31: 204-13

INTRODUCTION

The usefulness of intravesical doxorubicin in
decreasing the likelihood of recurrence in superficial
bladder cancer had been shown in several studies (1-
3). Occasional studies also reported improved
progression rate (4,5). The current report explores its
efficacy in the long run and identifies those prognostic
factors that influence recurrence and progression on

long-term follow-up. The role of intravesical
doxorubicin in the treatment of superficial bladder
cancer is discussed.

MATERIALS AND METHODS

Between July 1986 and November 1991, all
patients in the Prince of Wales Hospital harboring
superficial (Ta or T1) bladder transitional cell
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carcinoma (TCC) with one or more of the following
criteria were entered into the trial: stage > a, grade >
1, size > 1 cm, multiple or recurrent tumors. In cases
of mixed stages or grades, the highest stage or grade
was documented. Those with carcinoma in situ or
previous intravesical treatment were excluded. All
patients gave informed consent.

After complete resection of all visible tumors,
patients were randomly assigned to receive either
intravesical adjuvant doxorubicin or no adjuvant
therapy. For the doxorubicin group, the first instillation
was administered 2 weeks after the transurethral
resection (TURBT). Fifty mg doxorubicin diluted with
50 mL saline was administered intravesically and
retained for 2 hours. The treatment was given weekly
for 4 weeks, monthly for 5 months and then 3-monthly
for 6 months.

Patients were evaluated with cystoscopy ev-
ery 3 months for 2 years and then urine cytology ev-
ery 6 months. Cystoscopy, biopsy and TURBT were
carried out if necessary. Patients with recurrences in
either treatment group, again after complete TURBT,
were allowed to receive doxorubicin or other forms
of intravesical therapy, such as epirubicin or bacillus
Calmette-Guerin (BCG), even repeatedly, until
muscle invasiveness occurred.

At the time of final evaluation, follow-up
information was obtained from case notes, patient or
family telephone contact or electronic medical
records. Moreover, patients were called back for
cystoscopy at the time of final evaluation, if none had
been done in the past 1 year.

The time to first recurrence, the time to
progression and the survival were analyzed.
Recurrence was defined as histologically proven
recurrence. Definitions of progression differ among
studies in the literature. Some studies (2,3,5) classified
progression as an increase in the grade and/or the
stage. On the other hand, only T2 disease or worse
were categorized as progression in other studies (1,4).
In our study, progression was considered as stage T2
disease or above, positive lymph node or distant
metastasis. Disease specific death was defined as
death due to TCC. Recurrence-free interval,
progression-free interval and patient survival were
defined as the time from TURBT to the end point

(recurrence, progression, death or censored). In the
analysis of disease-specific survival, patients who
died of any urothelial cancer (including those in the
upper urinary tract) were classified as deaths. Toxicity
was not recorded in this study.

Patient characteristics were compared to the
chi-square test and the Student’s t test between the 2
treatment groups. The Kaplan-Meier method was used
to calculate the survival curves. The log-rank test and
the Cox proportional hazards model were used for
univariate and multivariate analyses respectively, to
assess the influence of several variables (initial
adjuvant treatment, patient and tumor characteristics)
on the survival curves.

RESULTS

Eighty-two consecutive patients were ran-
domized during the 64 months retrieval period. Sixty-
four of them were males and 18 were females. Forty-
six belonged to the doxorubicin group and 36 were in
the control group. The study ended prematurely with
the commencement of a new protocol in the hospital
utilizing BCG and epirubicin for superficial bladder
cancer. The number of patients recruited was hence
less than planned in the protocol. This might account
for the asymmetrical distribution of the 2 groups in
the study. The mean age was 64 years (range 35 to
87). See Table-1 for distributions of patient and tu-
mor characteristics including sex, age, stage, grade,
size and multiplicity. There were no significant dif-
ferences in these characteristics between the two treat-
ment groups, except that there were more solitary
tumors in the control group (p = 0.01).

Final analysis of treatment results was made
at a median follow-up of 45 months (range 0 to 190)
pertime of first recurrence, 128 months (range 0 to
193) per time to progression and 131.5 months (range
1 to 193) per duration of survival. One patient lost to
follow-up one month after entry into the trial without
any cystoscopy surveillance performed. Out of the
31 patients being called back for cystoscopy at the
time of final evaluation, three were found to have
harboring asymptomatic tumors. One of them
belonged to the doxorubicin group (which was a new
occurrence occurring 130 months after the initial
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TURBT) and the other 2 were in the control group
(one was a new occurrence occurring 150 months after
the initial TURBT and the other had history of
previous recurrence). All of these three incidental
recurrences were small tumors approximately 1 cm.

Recurrence
Figure-1 shows the recurrence free survival

curves of the doxorubicin group and the control group
(log rank test, p = 0.12).

Of the 46 patients in the doxorubicin group,
17 (37%) had one or more recurrences. The median
recurrence free survival was 190 months. The 10-year
Kaplan-Meier estimate for recurrence free survival
was 67%. The median time to the first recurrence was
13 months (range 1 to 190). Recurrences were not
treated by any additional intravesical therapy in eight
patients and were treated by one additional course in
6 patients and by 2 additional courses in 3 patients.

Of the 36 patients in the control group, 19
(53%) had one or more recurrences. The median
recurrence free survival was 89 months. The 10-year

Kaplan-Meier estimate for recurrence free survival
was 50%. The median time to the first recurrence was
8 months (range 1 to 175). Recurrences were not
treated by any additional intravesical therapy in 4
patients, and were treated by one additional course in
7 patients, 2 additional courses in 4, 3 additional
courses in one and 4 additional courses in one patient.
Data concerning treatment for recurrence was missing
in 2 patients.

Progression
Figure-2 shows the progression free survival

curves of the 2 groups (log rank test, p = 0.44). As a
matter of fact, we are comparing early adjuvant doxo-
rubicin with delayed intravesical therapy, as patients
with recurrences were allowed to receive doxorubi-
cin or other intravesical agents.

In the doxorubicin group, progression was
first detected as muscle invasion in 2 patients and as
metastasis in 4 (regional lymph node, liver, bone and
malignant pleural effusion, respectively). The 10-year
Kaplan-Meier estimate for progression free survival

Table 1 –  Distributions of patient and tumor characteristics.

Patient Characteristics
Sex
Age (years)

Tumor Characteristics
Stage

Grade

Size (cm)

Multiplicity

Doxorubicin Group

M = 33, F = 13
65.5 (SEM 1.7)

Ta = 31
T1 = 10

G1 = 16
G2 = 15
G3 = 11

0.1 to 1 = 10
1.1 to 3 = 20
3.1 to 10 = 11

Single = 23
Multiple = 20

  Control Group

M = 31, F = 5
62.1 (SEM 2.3)

Ta = 23
T1 = 5

G1 = 15
G2 = 7
G3 = 6

0.1 to 1 = 9
1.1 to 3 = 10
3.1 to 10 = 8

Single = 26
Multiple = 3

Significance Level

0.12
0.22

0.52

0.43

0.60

0.01

SEM, standard error of mean.
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Figure 1 – Recurrence free survival curves of doxorubicin group (solid line) and control group (dotted line). Log rank test, p = 0.12.

Figure 2 –  Progression free survival curves of doxorubicin group (solid line) and control group (dotted line). Log rank test, p = 0.44.
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was 84%. The median time to progression was 34
months. Of the 2 patients who progressed into muscle
invasive disease, one underwent radiotherapy and one
died of an unrelated condition.

In the control group, progression was first
detected as muscle invasion in 2 patients and as
metastasis in one (liver). The 10-year Kaplan-Meier
estimate for progression free survival was 89%. The
median time to progression was 61 months. Of the 2
patients who progressed into muscle invasive disease,
one underwent radiotherapy and one had cystectomy.

Survival
Figures-3 and 4 show the disease specific

survival curves (log rank test, p = 0.40) and overall
survival curves (log rank test, p = 0.13), respectively,
of the 2 groups. Essentially, we were again compar-
ing early adjuvant doxorubicin with delayed intra-
vesical therapy, as patients with recurrences were al-
lowed to receive doxorubicin or other intravesical
agents.

For the 46 patients in the doxorubicin group,
3 patients died of TCC and 14 died of unrelated
conditions. The 10-year Kaplan-Meier estimate for
disease specific survival and overall survival were
95% and 68% respectively. Those died of TCC did
so at a median time of 73 months.

For the 36 patients in the control group, one
patient died of TCC and 6 died of unrelated
conditions. The 10-year Kaplan-Meier estimate for
disease specific survival and overall survival were
97% and 83% respectively. The one who died of TCC
did so at 55 months.

Other Prognostic Factors
The Cox proportional hazards model was

used for multivariate analysis to assess the influence
of patient and tumor characteristics (sex, age, stage,
grade, size and multiplicity) on the survival curves
(recurrence free, progression free and disease
specific). The risk of recurrence was significantly
increased with larger tumor size (p = 0.013) and the

Figure 3 – Disease specific survival curves of doxorubicin group (solid line) and control group (dotted line). Log rank test, p = 0.40.
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risk of progression was significantly raised with
higher grade (p = 0.004). Tumor stage and number
were not shown to affect prognosis in this study.

COMMENTS

The long follow-up of our study allows us to
observe the treated natural history of superficial
bladder TCC. Regarding recurrence, our follow-up
actually covers the whole period until all or nearly
all patients had either recurred or been censored (as
the Kaplan-Meier estimate approaches zero). As
shown in Figure-1, most of the recurrences occurred
within 1 year, and almost all had recurred or been
censored by 15 years.

For the treated natural history regarding
progression and survival, essentially we are observing
the long-term effects of repeated courses of
intravesical therapy, as patients with recurrences in
either treatment group were allowed to receive
doxorubicin or other intravesical agents. As can be

seen in Figures-2 and 3, progression and cancer death
were uncommon occurrences even on long-term
follow-up and this had made a meaningful comparison
between the treatment groups difficult. However,
looking at these 2 groups as a whole, there are 2
observations. Firstly, repeated courses of intravesical
therapy on repeated recurrences may not be
detrimental to the progression free survival as our
treatment policy results in a reasonable 10-year
Kaplan-Meier estimate of 84-89%. Secondly, our
patients died of other causes far more common than
TCC, with a 10-year Kaplan-Meier estimate for
overall survival of 68-83%, compared to a 10-year
Kaplan-Meier estimate for disease specific survival
of 95-97%. This high overall to cancer death ratio
may imply that even a statistically significant
difference in disease specific survival (not in our
study) may not translate into a clinically significant
difference when the overall survival is put into
consideration. Our figures are comparable with those
reported in the literature. Kurth et al. (1) reported a

Figure 4  – Overall survival curves of doxorubicin group (solid line) and control group (dotted line). Log rank test, p = 0.13.
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randomized controlled trial involving 443 patients
with superficial bladder cancer. With adjuvant
doxorubicin, they reported a progression free
survival at a median follow-up of 5 years of 86%,
while the overall and disease specific survivals at a
median follow-up of 10 years were 46% and 82%
respectively.

Several studies had showed that doxorubicin
was useful in preventing recurrence but did not affect
progression or survival (1-3), though occasional
studies concluded that it even improved progression
(4,5). Our studies cannot even identify a significant
difference between the recurrence free survival
curves of the treatment and control groups. Of
course, this may result because the effect of
doxorubicin in delaying the time to recurrence
actually disappears in the long run. However, this
may also be due to our small sample size. Moreover,
the fact that our intravesical therapy started two
weeks after the TURBT may jeopardize its efficacy.
Early instillation of doxorubicin had been shown to
lower recurrence rate (6). Lastly, the higher
frequency of solitary tumors in the control group
may actually favor the control group as far as
recurrence is concerned. Regarding progression, as
mentioned above, the number of our patients with
progression is too small to make a meaningful
comparison between the treatment groups.

On the other hand, prospective randomized
trials had showed the superiority of BCG compared
with doxorubicin for reduction of recurrence and
delay in progression (7-9). Together with our finding
that doxorubicin did not improve recurrence,
progression and survival on long-term follow-up, this
seems to make doxorubicin obsolete in the adjuvant
therapy of superficial bladder cancer. However, the
recurrence free survival curve of our doxorubicin
group is always above the corresponding curve of the
control group, only that the difference does not reach
statistical significance. As mentioned above, the lack
of statistical significance can be the result of our small
sample size. The median time to recurrence is actually
extended from eight months to 13 months with
doxorubicin compared to control. The 10-year
Kaplan-Meier estimate for recurrence free survival
is also improved from 50% to 67% with doxorubicin.

Moreover, in the real clinical situation, for many
patients with superficial recurrences after
intravesical BCG, cystectomy may not be the best
option and an intravesical chemotherapeutic agent
is then a solution, provided that there is a stringent
surveillance protocol.

In our study, the risk of recurrence is
significantly increased with larger tumor size and the
risk of progression is significantly raised with higher
grade. Tumor prognostic factors had been mentioned
by other studies on adjuvant doxorubicin. Shinohara
(3) suggested that solitary tumor scored better with
respect to recurrence. Gustafson et al. (10,11) showed
that recurrence was linked to grade, multiplicity and
ploidy while progression was also linked to ploidy.
Isaka (12) showed that in terms of recurrence,
doxorubicin was more effective with multiple, big,
higher stage and higher grade tumors. In our study,
tumor stage and number were not shown to affect
prognosis.

CONCLUSIONS

According to our data, adjuvant intravesical
doxorubicin did not improve recurrence, progression
and survival of superficial bladder cancer, compared
with control on long-term follow-up, although it still
has a role in recurrent superficial tumors, in case
cystectomy is not the treatment of choice. Tumor size
and grade were shown to be prognostic factors for
recurrence and progression, respectively.

The Lithotripsy and Urodynamics Center of the
Prince of Wales Hospital  assisted in patient

contact and arrangement of cystoscopy surveillance.
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EDITORIAL COMMENT

The authors performed a small randomized
trial, which compared delayed but relatively long
term intravesical doxorubicin to no intravesical
therapy following a TUR of a Ta or T1 urothelial
tumor of the bladder. The authors interpret this as a
negative study as indicated by their statement “this
seems to make doxorubicin obsolete in the adjuvant
therapy of superficial bladder cancer”. I do not share
their conclusion. Their result was predictable. The
patients who were randomized to doxorubicin
received their first dose two weeks following the
TUR and then followed the indicated schedule.
Although the difference between the two groups did
not reach statistical significance, there was a lower
“recurrence” rate for those who received
chemotherapy (Figure-1). Kaasinen et al. (1) have
shown us that where adjuvant intravesical therapy
is not initiated within hours of the resection, the
efficacy declines. The procedure of endoscopic
resection establishes a scenario in which residual
tumor cells may implant on the urothelial surface as
indicated by animal (2,3) and clinical studies (4) or
growth factors may be upregulated thus enhancing
the growth of preneoplastic urothelium. In either
case, “immediate” intravesical mitomycin C or
epirubicin (even a simple dose) decreases the chance
that a patient will have a subsequent tumor. As
indicated in this study, the benefit is manifested by

a reduction in early “recurrences”. If subsequent
tumors are not due to implantation (most are
probably not) then given sufficient time the patient
will develop another tumor.

The current guidelines state that adjuvant
chemotherapy is indicated following resection of a
Ta or T1 urothelial cancer unless there is a
contraindication such as bladder perforation (5).
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REPLY BY THE AUTHORS

The manuscript mentioned that although the
results seem to make doxorubicin obsolete in the
adjuvant therapy of superficial bladder cancer,

actually it is not the case. Doxorubicin extended the
median time of recurrence and may be useful for
superficial recurrences after intravesical BCG.
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There is no dispute in that evidence showed
the effectiveness of immediate mitomycin C and
epirubicin. However, cases of extravasation after
immediate mitomycin C (1,2) and epirubicin (3) had
also been reported. Actually, it was suggested that
immediate instillation should be avoided when there
was even suspected bladder wall perforation. This risk
can be eliminated by our delayed regimen.

While reducing the chance the complications,
our regimen did not compromise efficacy. Sylvester
et al. (4) in their meta-analysis showed a recurrence
free rate of 63.3% at a median follow-up of 3.4 years,
after single immediate instillation of epirubicin,
mitomycin C, thiotepa or pirarubicin. This compares
to our 10-year Kaplan-Meier estimates for recurrence
free survival of 67% at a median follow-up of 45
months, after delayed but continuous instillation of
doxorubin.
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ABSTRACT

Introduction: Here, we report our initial experience with laparoscopic assisted radical
cystectomy without the use of surgical staples.

Cases Report: A 70 year old male and a 55 year old female were diagnosed to have T2G3
transitional cell carcinoma of the bladder with negative metastatic work-out. Both patients were
scheduled and agreed  to a laparoscopic assisted radical cystectomy. In both cases, urinary diversion
(orthotopic ileal Studer neobladder in the male and ileal conduit in the female) was performed
extracorporeally following radical cystectomy. In both cases control of the bladder vascular pediclewas
accomplished with a combination of metallic and hem-o-lock clips. The total surgical time was 6.5
hours in both cases. Estimated intra-operative blood loss was 500 cc and 350 cc respectively, however
both patients required postoperative blood transfusions. No intraoperative complications occurred. In
both cases, pathology revealed negative surgical margins.

Conclusions: Extracorporeal creation of urinary diversion decrease the overall operative
time. Laparoscopic pelvic lymphadenectomy can be performed following the extended template. The
use of surgical clips instead of vascular Endo-GIA titanium staples to control the bladder vascular
pedicles is feasible and safe in selected patients, thus reducing intraoperative surgical costs. Considerable
experience with laparoscopic radical prostatectomy is necessary before one attempts laparoscopic
radical cystectomy.

Key words: bladder neoplasms; cystectomy; urinary diversion; lymphadenectomy; laparoscopy
Int Braz J Urol.  2005; 31: 214-21

INTRODUCTION

The laparoscopic approach in urology is now
an accepted option for kidney, adrenal, and prostate
surgery. Naturally, this minimally invasive technique
has progressed to the only remaining intra-abdominal
urological organ left behind, the bladder. Although the
first laparoscopic cystectomy for a retained bladder was
performed over a decade ago (1), only recently, with
the advancements in instrumentation design, and
improvement of surgical techniques, laparoscopic
radical cystectomy has regained interest (2).

Although feasible, some argue that radical
cystectomy should not be performed laparoscopically,
mainly because of issues related to a prolonged
surgical time, the inability to perform an adequate
lymph node dissection, and to a significant amount
of disposables required, which elevates surgical costs.
Recently, Basillote and colleagues have demonstrated
that when cystectomy and pelvic lymph node
dissection are performed laparoscopically and the
reconstructive portion of the operation (ileal
neobladder and ureteral re-implantation) is performed
open surgically through a 15 cm Pfannensteil incision,
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the patient has the benefits of a minimally invasive
approach, including decreased postoperative pain and
faster recovery, without a significant increase in the
operative time (3). Besides, the Cleveland Clinic
group, highlighting the importance of extended pelvic
lymphadenectomy in the management of bladder
cancer, has demonstrated that during the laparoscopic
procedure one should be able to perform the node
dissection following the extended template, without
compromising the established oncological open
surgical principles (4). Furthermore, in an attempt to
decrease surgical costs related to the use of disposable
equipment, Abdel-Hakim et al. reported the use of
the harmonic shears to control the lateral and posterior
bladder pedicles, thus avoiding the use of 9 to 10
vascular loads of Endo-GIA stapler and reducing
intraoperative costs (5).

Based on these promising results, we have
decided to perform in our institution, a laparoscopic
assisted radical cystectomy without the use of surgical
staples. To the best of our knowledge, this is the first
report of laparoscopic radical cystectomy with urinary
reservoir in our country, placing Brazil among a
selected group of 9 countries (14 different institutions)
that have reported approximately 156 cases of
laparoscopic radical cystectomy during the 2003
Annual Meeting of the American Urologic
Association in Chicago, Illinois and the 2003 World
Congress of Endourology in Montreal, Canada (2).
Nonetheless, we do acknowledge that Mirandolino
Mariano and his group have previously presented a
video on laparoscopic cystectomy during the Iguaçu
Falls meeting 2003 (6). However, these authors
reported a salvage procedure without the construction
of a urinary reservoir, only a bilateral cutaneous
ureterostomy (6). Here, we describe our initial
experience, technique and results with stapleless
laparoscopic assisted radical cystectomy with ileal
neobladder in a male and ileal loop in a female.

SURGICAL TECHNIQUE

Laparoscopic Radical Cystoprostatectomy
The patient was placed in the supine position

with thighs abducted and arms adducted to his sides,
the operative table was set in a 30 - 45° Trendelenburg

position and a Foley catheter was inserted in the
bladder after the patient was prepped and draped. The
surgeon was on the left side of the patient. The first
assistant was on the right side of the patient and the
second assistant was positioned next to the surgeon.
A five-port transperitoneal approach was used.
Following the creation of a 12 - 15 mmHg of pressure
CO2 pneumoperitoneum with a Verres needle, a
primary 10  mm port was placed at the umbilicus for
the 0° laparoscope. Four secondary ports were placed
under sight: a 5-12  mm port to the right and a 5 mm
port to the left of the umbilicus, lateral to the rectus
muscle, and two ports (5 mm) in the left and right
lower quadrants, approximately 2 finger-breadths
medial to the ipsilateral anterior superior iliac spines.

The posterior peritoneal fold was incised at
the level of the common iliac vessel, the ureters were
identified and widely mobilized bilaterally
downwards close to the bladder wall. Adequate
mobilization of the left ureter was assured to allow
subsequent tension-free retroperitoneal transfer to the
right side for the ureteroileal anastomosis.
Subsequently, the peritoneum at the rectovesical
pouch was incised in order to identify and the vas
deferens and seminal vesicles, which were dissected
towards the bladder base using the harmonic scalpel.
Denonvilliers’ fascia was incised with cold-cut
scissors and dissection along the anterior rectal
surface was followed distally towards the prostate
apex. Both ureters were clipped close to the bladder
and divided. The lateral and posterior bladder pedicles
were then dissected and clip-ligated with a
combination of metallic and hem-o-lock clips. Using
the harmonic scalpel the neurovascular bundles were
transected, leaving the prostate attached posteriorlly
only by the rectourethralis muscles. The bladder was
distended with 200 mL of saline and the parietal
peritoneum lateral to the medial umbilical ligaments
was incised and extended anteriorly onto the
undersurface of the abdominal wall to include the
entire urachus close to the umbilicus. The Retzius’
space was entered and the bladder was mobilized
keeping all the extraperitoneal perivesical fat attached
to the bladder. The endopelvic fascia was incised
bilaterally and the dorsal venous complex was suture
ligated with 2-0 vicryl stitch on a CT-1 needle. This
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stitch was placed in a backhand manner from the right
to the left side, distal to the prostate apex, between
the dorsal vein complex and the urethra. In order to
avoid inadvertent transgression of the urethra by the
suture, the Foley catheter was replaced by an 18 Fr
metallic urethral sound, which was pushed down by
the assistant, displacing the urethra posteriorly. In an
attempt to achieve a safe ligation, two stitches were
placed across the dorsal vein complex and were
fastened secured (7). Using the J-hook electrocautery
the dorsal vein complex was transected. At this point,
cold Endoshears was used to transect the anterior and
posterior urethral wall. The rectourethralis muscles
were divided, thus completely freeing-up the surgical
specimen, which was entrapped in a Lapsac for later
extraction at the end of the procedure.

Laparoscopic Radical Cystectomy in a Female
The same port placement was employed with

the patient in a low-lithotomy, 30 - 45° Trendelenburg
position. Since this patient had a prior pelvic surgery
(ovariectomy), initial access was obtained with the
Hasson technique and a 10 mm Blunt-tip balloon port
was used at this site to prevent air leak. Following
lise of intraperitoneal adhesions, the uterus was
retracted anteriorly, and the initial peritoneotomy was
made in order to identify the ureters, which were
dissected down to the bladder wall, clip-ligated and
transected. The peritoneum at the rectovesical cul-
de-sac was incised and further dissection was
performed to develop a plane anterior to the rectum.
The ovary vascular pedicle, the uterine round and
broad ligaments and vesical vascular pedicle were
sequentially ligated with a combination of metallic
and hem-o-lock clips and divided. Similarly to what
was described above, the Retzius space was entered
and the bladder was mobilized anteriorly. A sponge
stick is inserted into the vagina to help identifying
the vagina. Subsequently, the posterior vaginal wall
was horizontally incised just distal to the uterine
cervix with a J-hook electrocautery. This incision was
then extended bilaterally towards the urethra,
removing a strip of the anterior vaginal wall. At this
point, the surgeon standing in between the patient’s
legs dissected the entire urethra circumferentially. The
remaining attachments between the urethra and the

anterior vaginal wall were cut and the intact surgical
specimen (Figure-1) was extracted through the already
open vaginal vault without the use of any bag.
Pneumoperitoneum was re-established and
maintained by keeping moister towels at the vaginal
vault. Finally, the vaginal wall defect was closed
laparoscopically with a 0-vicryl running suture.

Laparoscopic Extended Pelvic Lymph Node
Dissection

Bilateral extended pelvic lymphadenectomy
was performed following radical cystectomy,
including lymphatic tissue from the pubic bone
distally to the bifurcation of the common iliac artery

Figure 1 – Posterior view of the intact surgical specimen
including, uterus (U), uterine cervix (C), tube (T), ovary (O),
anterior vaginal wall (V), bladder (B), urethra (Ut), bilateral
lymphatic package (L).
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proximally and from the genitofemoral nerve laterally
and the obturator nerve inferiorly (4). The lateral
border of dissection was developed along the
genitofemoral nerve by dividing the fibro-areolar
tissue and exposing the iliopsoas muscle. The
lymphatic tissue packet was completely lifted en bloc
off of the surface of the iliopsoas muscle and swept
medially. The tissue anterior to the external iliac artery
(up to the common iliac artery) and vein was then
individually split longitudinally using J hook
electrocautery, skeletonizing the 2 vessels
circumferentially. The released packet was rolled
medially posterior to the mobilized external iliac
artery and vein, delivering it into the pelvis. Dissection
along the medial aspect of the packet identified the
obturator nerve. The entire specimen was placed in a
Lapsac for further extraction.

Urinary Diversion
Orthotopic Ileal Neobladder – Following

radical cystoprostatectomy and pelvic lymph-
adenectomy, a 12 cm Pfannensteil incision was made
and the adnominal cavity was entered. The entrapped
surgical specimen was then extracted. Bowel work
and handling including: isolation of the distal ileal
segment, creation of the Studer’s neobladder, bilateral
insertion of ureteral double J stents, refluxing bilateral
ureteral re-implantation, and urethral-neobladder
anastomosis over a 20F Foley catheter creation, was
easily accomplished using standard open surgical
techniques. Bilateral suction drains were left in the
deep pelvis. No suprapubic cystostomy tube was
employed.

Ileal Conduit - Following laparoscopic
closure of the vaginal defect, the left ureter was
delivered through the retroperitoneum to the right
side. To facilitate a further  identification, 2-0 vicryl
stay sutures were placed at the tip of the ureters. Under
laparoscopic control, the distal ileum was identified
and grasped with a bowel clamp inserted though the
right side 12 mm working port. Subsequently this port
was removed, the port site incision was extended for
1.5 cm, and the distal ileum was brought outside the
abdominal cavity. A 15 cm ileal segment was isolated,
its distal end was closed with a running suture and
bowel continuity was restored. The mesenteric

window was closed and bowel was re-inserted inside
the abdominal cavity, keeping the ileal loop outside.
After gently occluding the right hand port site with 2
finger tips, the pneumoperitoneum was re-established
and both ureters were identified and delivered outside
the abdomen, through the right side working port site,
under laparoscopic visualization. Standard bilateral
stented (8 Fr NG tubes) ureteral-ileal loop
anastomosis were performed open surgically (Figure-
2). The ileal loop along with the re-implanted ureters
were re-inserted into the abdomen and an ileostomy
was fashioned at the right hand working port site. A
suction drain was left in the deep pelvis. The
“neovagina” was packed with sterile gauzes.

CASES REPORT

Case 1
A 70 year old male, BMI of 24, ASA II, was

diagnosed to have a T2G3 bladder transitional cell
carcinoma. Metastatic workout with chest x-ray and
abdominal CT were negative. There were no sins of
enlarged pelvic nodes or hydronephrosis. Patient was
schedule and consent to a laparoscopic assisted radical
cystoprostatectomy with orthotopic ileal neobladder.

Total surgical time was 6.5 hours, including
4.0 hours for radical cystectomy and pelvic
lymphadenectomy and 2.5 hours for neobladder
creation, intraoperative estimated blood loss was

Figure 2 – Re-implanted ureters (arrows) and ileal loop
exteriorized through the right side working port site.
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500 ml. Nonetheless, patients’ postoperative
hemoglobin dropped 4 points to 8.9 mg/dL; hence he
was given 2 units of concentrated red blood cells. No
intraoperative complications occurred. However, the
left side suction drain persisted with a high output of
fluid (700 - 1000 cc). A retrograde cystogram was
then performed revealing only a small leakage at the
neobladder-urethra anastomotic site. Measurement of
creatinine levels in the drain fluid were similar to the
serum. Biochemical analysis of the drain fluid showed
a high concentration of triglycerides (1015 ng/dL) and
cholesterol (238 ng/dL). The patient was treated
successfully with dietary measures (high protein, low
fat, medium chain triglyceride diet and salt restriction)
for 3 weeks. At postoperative day 21, the Foley
catheter along with the ureteral stents were removed
and the patient was discharged home (Figure-3).
Pathology revealed negative surgical margins.

Case 2
A 55 year old female, BMI 24, ASA II, heavy

smoker, was diagnosed to have a T2G3 bladder
transitional cell carcinoma. Metastatic workout with
chest x-ray and abdominal CT were negative. There
were no sins of enlarged pelvic nodes or
hydronephrosis. Due to tumor extension to the bladder
neck clearly seem during TURB, the decision was
made to avoid an orthotopic pouch. The patient
understood the risks and consented to a laparoscopic

Figure 3 – Photography of port site incisions (arrows) and 12
cm Pfannenstiel incision took on postoperative day 21 when the
patient was discharged.

assisted radical cystectomy with total urethrectomy
and ileal loop urinary diversion.

Total surgical time was 6.5 hours, including
5.0 hours for radical cystectomy and pelvic
lymphadenectomy and 1.5 hour for ileal loop creation,
estimated blood loss was 350 cc. No intra-operative
complications occurred. Although intra-operative
blood loss was low, the patient had a pre-operative
hemoglobin of 10mg/dl (after transfusion of 2 units
of red blood cells); therefore we opted to transfuse
one more unit of red blood cell base on a postoperative
hemoglobin of 8.5 mg/dL. Patient resumed fluids and
ambulation on postoperative day 2. The suction drain
was removed on postoperative day 4 when the patient
was discharged home.

COMMENTS

Laparoscopy is facing its last frontier in
urological oncology, the surgical treatment of bladder
cancer. As stated by Moinzadeh and Gill, this cutting
edge procedure does offer advantages such as
decreased blood loss, decreased postoperative pain,
early return to full activity, and better cosmesis (2).
Nonetheless, issues such as longer OR time, more
expensive operation, and lack of long-term
oncological data do represent a downside of this
minimally invasive approach. Based on previous
report in the literature, we have tried to address these
cons related to laparoscopic radical cystectomy using
the following strategy: a) In order to decrease the
overall surgical time, we’ve performed the
reconstructive part of the operation - urinary diversion
extracorporeally. b) In order to comply with the
oncological principles established in open surgery,
we’ve followed an extended template for pelvic
lymphadenectomy. c) In an attempt to reduce the
surgical costs, we’ve avoided the use of laparoscopic
surgical staples to control the bladder vascular pedicle.

Judging the laparoscopic procedure based on
the operative time that is required to perform the same
operation open surgically, we made the decision to
fashion the urinary diversion intra or extracorporeally
an important factor. In initial series where the
reconstructive part of the operation (Mainz II sigmoid
pouch, ileal conduit, Studer orthotopic ileal
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neobladder) performed completely intracorporeally,
the total operation time varies from 7.4 hours to 10.5
hours (8-10). On the other hand, in our initial two
cases, the urinary diversion (Studer neobladder or ileal
loop) was performed extracorporeally, resulting in an
overall surgical time of approximately 6.5 hours.
Although this represents our initial experience with
laparoscopic radical cystectomy, our group has
familiarity with major laparoscopic surgery, including
more than 25 laparoscopic radical prostatectomies
successfully performed in the past year. This is in line
with the majority of authors that do not recommend
laparoscopic radical cystectomy before the surgeon
has properly mastered the technique of laparoscopic
radical prostatectomy (11). Whereas creation of the
neobladder following laparoscopic cystectomy
through a 12 cm Pfannensteil incision poses no
significant difference to what is routinely performed
during open surgery. The creation of the ileal loop
and ureteral re-implantation through an extended 3
cm port site incision has inherent problems such as
tissue orientation that could potentially lead to
positional distortion. Moreover, it may be difficult or
even impossible to extract the ileum and the ureters
to the skin level in obese patients (12,13).

There is a growing evidence in the literature
supporting a surgical cure rate of 25% to 35% in pa-
tients with low volume lymph node disease. More-
over, recent studies suggest that the anatomical ex-
tent of lymphadenectomy is an important indepen-
dent factor for the cure of bladder cancer (14-16).
Following these well-established open surgical prin-
ciples, Finelli and colleagues demonstrated that dur-
ing the laparoscopic procedure one should be able to
perform the node dissection following the extended
template (4). Furthermore, these authors listed cer-
tain technical caveats such as, to perform lym-
phadenectomy after cystectomy so that tissue planes
for laparoscopic cystectomy would not be compro-
mised, to avoid iatrogenic trauma to any enlarged
lymph node and to entrap the lymph node specimen
immediately upon completing lymphadenectomy to
minimize local and/or port site tissue contact (4). In
our initial 2 cases, bilateral pelvic lymphadenectomy
was performed without iatrogenic injury to the iliac
vessels or to the obturator nerve (17,18). However,

in our first case a persistent postoperative chylous
drainage occurred and was successfully managed with
dietary measures (19). In order to avoid this problem
in our second case, we’ve carefully clip-ligated any
larger lymphatic channel prior to its transaction (4).
Although the Cleveland Clinic group reported 2 cases
of deep venous thrombosis (DVT) following
laparoscopic extended pelvic lymphadenectomy (4).
We did not experience any DVT in our 2two cases.

A higher intraoperative surgical cost, mainly
related to the use of disposable equipment, represents
a great obstacle to laparoscopic radical cystectomy gain
acceptance, especially in developing countries (20).
Traditionally, the control of the vascular pedicle of the
bladder has been made employing serial Endo-GIA
firing (9-10 loads of vascular 2.5 mm stapler) (5). As
described by Abdel-Hakim and colleagues, the use of
the harmonic shears could replace the Endo-GIA stapler
for the control of the lateral and posterior pedicles of
the bladder, thus reducing costs (5). In an attempt to
further decrease the intraoperative costs, we’ve
employed a combination of metallic and hem-o-lock
clips to control the bladder vascular pedicle. Although
it was safe in our initial experience, one should be bear
in mind that we’ve performed these operations in
selected thin patients, wherein the vascular pedicles of
the bladder were not too thick, allowing precisely
placement of surgical clips. It is also worth noticing
that in the first case, following the removal of the CO2

pneumoperitoneum and cessation of its tamponade
effect, a persistent oozing was observed coming from
prostatic neurovascular bundles. We hypostasize that
this continuous oozing persisted for a while after the
procedure been responsible for the significant droop
on hemoglobin levels postoperatively despite a
reasonable 500 cc intraoperative blood loss.

CONCLUSIONS

Extracorporeal creation of urinary diversion
may help to decrease the overall operative time.
However, a comparison to an intracorporeal diversion
arm is required to truly evaluate this matter.
Laparoscopic pelvic lymphadenectomy can be
performed following the extended template. Use of
surgical clips instead of vascular titanium staples to
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control the bladder vascular pedicle reduces
intraoperative surgical costs. Stapleless laparoscopic
assisted radical cystectomy with extended bilateral
lymphadenectomy is feasible. Long-term oncological
and functional follow-up is needed.
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EDITORIAL COMMENT

The authors are to be congratulated for the
pioneering in Brazil in performing laparoscopic
assisted radical cystectomy and urinary diversion.

There are some papers published involving
laparoscopic procedures over the bladder, but most of
them experimental (1,2). The majority of clinical papers
focuses on the patients benefits of a minimally invasive
procedure, but also, highlights the higher costs, the
degree of difficulty and shorter follow-up when
compared with open series (3-9). If one looks with
criticism, would ask: Is there any real and profound
advantage, regarding the patient, between the
laparoscopic and open cystectomy? The answer
probably would be no. Beyond the higher costs related
to the laparoscopic approach, this technique still doesn’t
achieve the most important goal when cancer treatment
is the subject: follow-up versus cure rate.

Even with the laparoscopic approach, the
surgical morbidity is still high. The authors reported
two cases and, both cases needed hemotransfusion
(100%). One case (50%) remained in-hospital for 21
days, due to a chylous fistula, probably increasing
too much the hospital cost. What can we say about a
laparoscopic radical cystectomy and an open ileal
neobladder through a 12 cm Pfannenstiel incision? Is
that logical?

The authors courageously didn’t use endo-
GIA staplers in order to decrease the costs. But, even
using harmonic scalpel, an oozing was left behind,
leading to a hemorrhage and consequently,
hemotransfusion. The lateral bladder pedicles are very
thick, maybe preventing only the use of clips, even
Hem-O-Lok®.

It is very clear that the laparoscopic approach
not only was, but still is the most important acquisition
in the field of Urology of the last ten years.
Nevertheless, everyone must bear in mind the limits.
So, what and where is the surgical limit? We don’t know
yet, but we already know the human limit- the patient.

Many clinical and double-blinded research studies
should be performed in order to achieve the answer.

So far, the open radical cystectomy and
urinary diversion still is the “gold standard” treatment
of muscle invasive bladder carcinoma.
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ABSTRACT

Introduction: The unpredictability of prostate cancer has become a daily challenge for the
urologist, with different strategies being required to manage these cases. In this study, we report on the
perspectives for curing prostate cancer in males undergoing radical prostatectomy with Gleason score
of 2-6 on prostate biopsy in relation to pre-operative PSA levels.

Materials and Methods: From 1991 – 2000, we selected 440 individuals whose pathological
diagnosis revealed a Gleason score of 2-6 upon prostate biopsy and who subsequently underwent
retro-pubic radical prostatectomy due to localized prostate cancer. The clinical stage identified in the
group under study was T1c: 206 (46.8%); T2a: 122 (27.7%); T2b: 93 (21.1%); T2c: 17 (3.9%); T3a:
2 (0.5%). Following surgery, we constructed a biochemical recurrence-free survival curve according
to pre-operative PSA levels between 0-4; 4.1-10; 10.1-20 and > 20 ng/mL, with a median follow-up of
5 years.

Results: Following radical prostatectomy, the pathological stage was confirmed as pT2a:
137 (31.1%); T2b: 118 (26.8%); T2c: 85 (19.3%); T3a: 67 (15.2%); T3b: 6 (1.4%); T3c: 22 (5%).
The biochemical recurrence-free survival, according to PSA values between 0-4; 4.1-10; 10.1-20 and
> 20 ng/mL, was 86.6%, 62.7%, 39.8% and 24.8% respectively.

Conclusion: Better chances for curing low-grade prostate cancer occur in individuals with
normal PSA for whom a biopsy is not usually recommended.

Key words: prostatic neoplasms; prostate-specific antigen; diagnosis; biopsy; prostatectomy
Int Braz J Urol.  2005; 31: 222-7

INTRODUCTION

Approximately 75% of men over 50 years old
are screened for prostate cancer (PCA) through as-
sessment of the prostate specific antigen (PSA) and
digital rectal examination of the prostate (1). This
means there has been an increase in early detection
of PCA with higher likelihood of prostate-confined
disease (2), and lower chances of disease recurrence
following treatment, thus reducing mortality (3).
However, there are controversies about the cost-ben-

efit relationship in PSA screening as well as on the
best time for indicating prostate biopsies in suspected
cases. This becomes even more relevant at a PSA
range of from 2.5 to 4 ng/mL. While this is usually
considered normal, it can nevertheless predict detect-
able cancer. In order to stimulate this debate, recently
Thompson et al. (4) identified PCA in 23.9 % of males
with PSA between 2 and 3 ng/mL and 26.9% of males
with PSA between 3 and 4 ng/mL.

Due to the heterogeneous features of PCA and
the difficulties for predicting its evolution, this study
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is intended to assess individuals with low-risk PCA
(defined as Gleason score 2-6 upon biopsy) who un-
derwent radical prostatectomy, and their post-opera-
tive clinical outcomes in relation to the initial PSA
levels that led to the diagnosis.

MATERIALS AND METHODS

This retrospective study consisted of 440 men
clinically diagnosed with PCA, presenting a Gleason
score of 2-6 on prostate biopsy, with a mean age of
62.5 ± 7.4 years of age (40-79), a mean pre-operative
PSA of 8.7 ± 5.6 ng/mL (0.3-32.0), and median fol-
low-up of 60 months (2-130). Only 4 patients (0.9%)
were lost during the follow-up period.

Initial PSA was collected before the pros-
tate biopsy. During staging, all patients underwent
anamnesis and physical examinations, a dosing of
alkaline phosphatase, total and prostatic acid phos-
phatase, pelvic computerized tomography and bone
scintigraphy in order to rule out extra-prostatic dis-
ease.

All participants underwent radical retro-pu-
bic prostatectomies with bilateral pelvic iliac lym-
phadenectomies at our institution over the period of
March 1991 to November 2000. The same surgeon
performed all surgical procedures and pathological
analyses were conducted by the same pathologist.

Clinical staging was defined based on the
American Joint Committee on Cancer classification
(5), and histological grades according to Gleason
scores (6).

In selecting the group, we excluded cases that
had received neoadjuvant or adjuvant hormone
therapy (14 patients), and adjuvant radiotherapy (one
patient), as well as cases presenting Gleason scores
higher than 6 on biopsy.

Post-operatively, patients were assessed ev-
ery 2 months during the first year, then every 6 months
for 5 years, and from then on, yearly. During each
assessment, the patient underwent a digital rectal ex-
amination of the prostate cavity and analysis of the
serum PSA. Imaging tests (chest radiography, bone
scintigraphy, abdominal tomography) were repeated
every year. Biochemical progression was defined as
a serum PSA equal to or higher than 0.4 ng/mL, a

cut-off level that has been used by other research au-
thors as well (7).

Pre-operative serum PSA was divided into
categories from 0 to 4 ng/mL, 4.1 to 10 ng/mL, 10.1
to 20 ng/mL and higher than 20 ng/mL. The patient
distribution according to clinical stages is listed in
Table-1, and patients according to pre-operative PSA
are listed in Table-2.

For statistical analysis, we used a survival
analysis approach and considered the biochemical
recurrence of disease an event of interest. This was
defined by PSA values equal to or higher than 0.4 ng/
mL. The Kaplan-Meier method and Log-Rank test
were used for the disease-free survival curves. On
multivariate analyses, we adjusted a Cox regression
model with proportional risks. A significance level
of 5% (p < 0.05) was adopted.

RESULTS

During a median follow-up of 60 months (2-
130.5), 109 (24.8%) of the 440 patients under study
presented biochemical recurrence.

Table 2  –  Patient distribution according to pre-operative
PSA levels.

PSA Levels

0 to 4.0
4.1 to 10.0
10.1 to 20.0
> 20.0

  N (%)

043 (10)
234 (53)
123 (28)
040   (9)

Clinical Stage

T1c
T2a
T2b
T2c
T3a
Total

N (%)

206   (46.8)
122   (27.7)
093   (21.1)
017     (3.9)
002     (0.5)
440 (100.0)

Table 1 – Patient distribution according to clinical stag-
ing  (AJCC, 1992).
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Figure-1 represents a graphic display of the
440 men under study on different PSA scales, and
considering a biochemical recurrence of the disease
as an event of interest. Biochemical recurrence-free
survival rates were 86.6% for PSA values of between
0-4, 62.7% for values of between 4.1-10, 39.8% for
values of between 10.1-20 and 24.8% for values > 20
ng/mL. We observed that PSA significantly influenced
disease-free survival (p < 0.001). Among the four
patients with PSA between 0 and 4.0 who presented
recurrence of the disease, two of them had clinical
stage T2a and another 2 had clinical stage T2b. Pa-
tient distribution according to pathological stage is
represented in Table-3.

Figure-2 represents the overall biochemical
recurrence-free survival in the group under study.

The analysis of relative risk for PSA in the
Cox regression model reveals that there is no statisti-
cal difference when PSA levels lower than 4.0 ng/mL
are compared to PSA levels between 4-10 ng/mL,
despite a percentage difference of 23.9%, with se-

rum PSA being an independent prognostic factor for
disease free survival in the post-operative period
(Table-4).

COMMENTS

Our study showed that the likelihood of
biochemical recurrence-free survival in PCA patients
with low Gleason scores, which are usually consid-
ered favorable when these patients undergo radical
prostatectomy, should be looked at more carefully
even when the PSA level is lower than 4.

Increasing the dosing of PSA for screening
PCA has enabled early diagnosis and management of
this disease, so that significant changes have occurred
in the field over the past 2 decades. Coincidently with
these advancements, technical modifications in radi-
cal prostatectomy techniques have provided lower
morbidity, thus reaching progression-free and cancer-
specific survival rates of 68% and 97% respectively
in 10 years (8).

Men with non-palpable PCA detected with
PSA between 2.6 and 4 ng/mL have lower tumoral
volume and organ-confined disease more frequently
than those with PSA between 4.1-10 ng/mL (2). A
positive predictive value for PCA between 6.6 and
26.9% was associated with PSA values between 4-10
ng/mL. Moreover, men diagnosed with localized PCA
with PSA values between 3.1 and 4 ng/mL already
present a high-grade tumor in 25% of cases (9).

The limitations of PSA use and, more spe-
cifically, false positives and false negatives, are well
known. Several investigators have tried to improve
the method’s sensitivity and specificity, including
using PSA adjusted by age, as well as PSA density,
velocity and fractions.

     N (%)

137   (31.1)
002     (0.5)
118   (26.8)
003     (0.7)
085   (19.3)
067   (15.2)
006     (1.4)
022     (5.0)
440 (100.0)

Table 3 – Patient distribution according to pathological
stages.

Pathological Stage

T2a
T2a, NX
T2b
T2b, NX
T2c
T3a
T3b
T3c
Total

Table 4 – Analysis of relative risk for PSA in Cox Regression Model.

Variable

    PSA
(4.1 a 10 / 0 a 4.0)
(10.1 a 20 / 0 a 4.0)
(> 20 / 0 a 4.0)

        Relative Risk

      2.22
      3.83
      6.17

   95% CI

[0.79 -   6.22]
[1.36 - 10.74]
[2.09 - 18.21]

p Value

  0.128
  0.011
  0.001



225

PROSTATE CA  AND NORMAL PSA

Figure 1  –  Survival probability curve for biochemical recurrence of disease according to PSA categories.

Figure 2  –  Probability curve of overall biochemical recurrence-free survival.
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The incidence of PCA in individuals with
PSA between 2 and 3 ng/mL is 23.9%, and rises to
26.9% when PSA oscillates between 3 and 4 ng/mL
(4). Such data are in opposition with the findings of
other studies that have identified PCA in men with
PSA lower than 4 ng/mL, thus advocating early pros-
tate biopsy.

When stratifying patients that had undergone
radical prostatectomies into PSA categories over 10
years, Roehl et al. (8) identified biochemical recur-
rence-free survival rates of 78% – 91% for PSA < 4
ng/mL and 74% for PSA of 4.1-10 ng/mL, while our
study reveals biochemical recurrence-free survival
rates over 5 years of 86.6% and 62.7% for PSA < 4
and 4.1-10 ng/mL respectively.

The probability of identifying PCA when PSA
is between 2.5-4.0 ng/mL in different studies ranges
from 20 to 26% (10,11), and from 24 to 26.5% with
PSA between 2-4 ng/mL (12,13) on the first biopsy
and 13% on the second biopsy (13). In the individuals
whose PSA levels oscillate between 2.0-4.0ng/mL, the
use of complexed PSA can improve the specificity and
diagnostic sensitivity over the total PSA total (14), as
well as reduce the number of unnecessary biopsies (12).
When performing a study similar to ours, Bhatta-Dhar
et al. (15) selected 336 patients with low-risk tumors
(PSA < 10 ng/mL, Gleason score = 6, clinical stage
T1-2), and after a 6-year follow-up, identified 86% to
88% biochemical recurrence-free survival.

The probability of the PCA being organ-con-
fined in individuals with PSA between 2.6-4.0ng/mL
is 77%, and 67% with a PSA between 4.1-10 ng/mL
(10). Another study identified 92% of confined PCA
when the PSA was between 2-4 ng/mL (12). These
data speak for themselves, and even with PSA lower
than 4.0 ng/mL, extra-prostatic disease is identified
in 23% of cases undergoing curative management.
Additionally, with PSA < 4.0 ng/mL, significant PCA
is identified on the biopsy in 67.6% of cases (12).

We disagree with Bastian et al. (16), who
consider that the majority of non-palpable tumors are
insignificant. Our opinion is that non-palpable tumors
can develop aggressive behavior; our sample reveals
biochemical recurrence following treatment in 13.4%
of individuals with PSA lower than 4.0 ng/mL and
27.3% when PSA ranges from 4.1-10 ng/mL.

A possible limitation of our study, we believe,
is that perhaps these data cannot be applied to a non-
Caucasian population. Additionally, since it is a ret-
rospective analysis, sub-staging of Gleason scores on
biopsy could eventually have occurred. However, the
fact that is a homogeneous group with mean follow-
up of 5 years and minimal losses during follow-up
can be highlighted as positive factors.

Though the indiscriminate use of PSA can
diagnose insignificant tumors with low biological
aggressiveness (17), it can be a transitory reality. As
an example, we point out the study of PCA patients
under careful investigation who, after 3.8 years of
follow-up, showed an elevation in Gleason score in
24% of cases (18). Another study, conducted by
Albertsen et al. (19), which assessed 767 men between
55 and 74 years of age under careful investigation
showed that the risk of death due to progressive dis-
ease after 15 years increases according to the Gleason
score in the following proportions: 2-4 (4-7%), 5 (6-
11%), 6 (18-30%), 7 (42-70%) and 8-10 (60-87%).

This situation is more dramatic since, despite
the risk of over treating PCA, currently 25% of men
undergoing radical prostatectomy will require a sec-
ond treatment in the first 5 years following surgery
(20). Based on these data, we wonder if waiting for
the PSA to exceed 4 ng/mL is a correct approach for
these men. This could be the reason many authors
discuss the indication of prostate biopsy, assuming
PSA values of 2.6 ng/mL as upper normal level (2.10-
13).

CONCLUSIONS

When considering the variability in the natu-
ral course of PCA and the apprehensiveness of the
best moment for indicating prostate biopsy based
on PSA, we propose a change in the paradigm if we
wish to increase the real chances of cure, by indi-
cating prostate biopsy in men with PSA between 2.5-
4.0 ng/mL.

Adriana Sanudo performed the statistical analysis



227

PROSTATE CA  AND NORMAL PSA

REFERENCES

1. Sirovich BE, Woloshin S, Schwartz LM: Screening
men for prostate and colon cancer: are priorities in
order? J Gen Intern Med. 2002; 17 (Suppl 1): 212.

2. Krumholtz JS, Carvalhal GF, Ramos CG, Smith DS,
Thorson P, Yan Y, et al.: Prostate-specific antigen cut-
off of 2.6 ng/mL for prostate cancer screening is asso-
ciated with favorable pathologic tumor features. Urol-
ogy. 2002; 60:469-7 3; discussion 473-4.

3. Chu KC, Tarone RE, Freeman HP: Trends in prostate
cancer mortality among black men and white men in
the United States. Cancer. 2003; 97: 1507-16.

4. Thompson IM, Pauler DK, Goodman PJ, Tangen CM,
Lucia MS, Parnes HL, et al.: Prevalence of prostate can-
cer among men with a prostate-specific antigen level <
or = 4.0 ng per milliliter. N Engl J Med. 2004; 350:2239-
46. Erratum in: N Engl J Med. 2004; 351: 1470.

5. Beahrs OH, Henson DE, Hutter RVP: American Joint
Committee on Cancer Manual for Staging Cancer. 4a
ed. Philadelphia, JB Lippincott. 1992.

6. Gleason DF: Histologic Grading and Staging of Pro-
static Carcinoma. In: Tannenbaum M, (ed). Urologic
Pathology. Philadelphia, Lea & Febiger. 1977; pp.
171-87.

7. Ward JF, Blute ML, Slezak J, Bergstralh EJ, Zincke
H: The long-term clinical impact of biochemical re-
currence of prostate cancer 5 or more years after radi-
cal prostatectomy. J Urol. 2003; 170: 1872-6.

8. Roehl KA, Han M, Ramos CG, Antenor JA, Catalona
WJ: Cancer progression and survival rates following
anatomical radical retro-pubic prostatectomy in 3,478
consecutive patients: long-term results. J Urol. 2004;
172: 910-4.

9. Hernandez J, Thompson IM: Prostate-specific antigen:
a review of the validation of the most commonly used
cancer biomarker. Cancer. 2004; 101: 894-904.

10. Antenor JA, Han M, Roehl KA, Nadler RB, Catalona
WJ: Relationship between initial prostate specific an-
tigen level and subsequent prostate cancer detection
in a longitudinal screening study. J Urol. 2004; 172:
90-3.

11. Babaian RJ, Johnston DA, Naccarato W, Ayala A,
Bhadkamkar VA, Fritsche HA HA Jr: The incidence of
prostate cancer in a screening population with a serum
prostate specific antigen between 2.5 and 4.0 ng/mL:
relation to biopsy strategy. J Urol. 2001; 165: 757-60.

12. Horninger W, Cheli CD, Babaian RJ, Fritsche HA,
Lepor H, Taneja SS, et al.: Complexed prostate-spe-
cific antigen for early detection of prostate cancer in

men with serum prostate-specific antigen levels of 2
to 4 nanograms per milliliter. Urology. 2002; 60 (4
Suppl 1): 31-5.

13. Djavan B, Fong YK, Ravery V, Remzi M, Horninger
W, Susani M, et al.: Are repeat biopsies required in
men with PSA levels < or = 4 ng/mL? A Multi-institu-
tional Prospective European Study. Eur Urol. 2005;
47: 38-44.

14. Parsons JK, Brawer MK, Cheli CD, Partin AW, Djavan
R: Complexed prostate specific antigen (PSA) reduces
unnecessary prostate biopsies in the 2.6-4.0 ng/mL
range of total PSA. BJU Int. 2004; 94: 47-50.

15. Bhatta-Dhar N, Reuther AM, Zippe C, Klein EA: No
difference in six-year biochemical failure rates with
or without pelvic lymph node dissection during radi-
cal prostatectomy in low-risk patients with localized
prostate cancer. Urology. 2004; 63: 528-31.

16. Bastian PJ, Mangold LA, Epstein JI, Partin AW: Char-
acteristics of insignificant clinical T1c prostate tumors.
A contemporary analysis. Cancer. 2004; 101: 2001-5.

17. Epstein JI, Walsh PC, Carmichael M, Brendler CB:
Pathologic and clinical findings to predict tumor ex-
tent of non-palpable (stage T1c) prostate cancer.
JAMA. 1994; 271: 368-74.

18. Carter CA, Donahue T, Sun L, Wu H, McLeod DG,
Amling C, et al.: Temporarily deferred therapy (watch-
ful waiting) for men younger than 70 years and with
low-risk localized prostate cancer in the prostate-spe-
cific antigen era. J Clin Oncol. 2003; 21: 4001-8.

19. Albertsen PC, Hanley JA, Gleason DF, Barry MJ:
Competing risk analysis of men aged 55 to 74 years at
diagnosis managed conservatively for clinically local-
ized prostate cancer. JAMA. 1998; 280: 975-80.

20. Lu-Yao GL, Potosky AL, Albertsen PC, Wasson JH,
Barry MJ, Wennberg JE: Follow-up prostate cancer
treatments after radical prostatectomy: a population-
based study. J Natl Cancer Inst. 1996; 88: 166-73.

Received: April 14, 2005
Accepted: May 28, 2005

Correspondence address:
Dr. Marcos F. Dall’Oglio
Rua Barata Ribeiro, no. 398, 5o. andar
São Paulo, SP, 01308-000, Brazil
Fax: + 55 11 3159-3618
E-mail: marcosdallogliouro@terra.com.br



228

EXTRAPERITONEAL ENDOSCOPIC RADICAL PROSTATECTOMYClinical Urology
International Braz J Urol
Official Journal of the Brazilian Society of Urology

Vol. 31 (3): 228-235, May - June, 2005

PRELIMINARY EXPERIENCE WITH EXTRAPERITONEAL ENDOSCOPIC
RADICAL PROSTATECTOMY THROUGH DUPLICATION OF THE OPEN

TECHNIQUE

M. TOBIAS-MACHADO, MARCO T. C. LASMAR, JIMMY J. A. MEDINA, PEDRO H.
FORSETO JR, ROBERTO V. JULIANO, ERIC R. WROCLAWSKI

Section of Urology, ABC Medical School, Santo Andre, Sao Paulo, SP

ABSTRACT

Objective: To describe surgical and functional results with extraperitoneal laparoscopic radical
prostatectomy with duplication of the open technique, from the experience obtained in the treatment
of 28 initial cases.

Materials and Methods: In a 36-month period, we prospectively analyzed 28 patients diag-
nosed with localized prostate cancer undergoing extraperitoneal laparoscopic radical prostatectomy.

Results: Mean surgical time was 280 min, with mean blood loss of 320 mL. As intraoperative
complications, there were 2 rectal lesions repaired with laparoscopic suture in 2 planes. There was no
conversion to open surgery. Median hospital stay was 3 days, with return to oral diet in the first post-
operative day in patients. As post-operative complications, there were 3 cases of extraperitoneal uri-
nary fistula. Two of these cases were resolved by maintaining a Foley catheter for 21 days, and the
other one by late endoscopic reintervention for repositioning the catheter. Five out of 18 previously
potent patients evolved with erectile dysfunction. The diagnosis of prostate cancer was confirmed in
all patients, with focal positive margin occurring in 3 cases. During a mean follow-up of 18 months, 2
patients presented increased PSA, with no clinical evidence of disease.

Conclusion: Laparoscopic radical prostatectomy is a laborious and difficult procedure, with
a long learning curve. Extraperitoneal access is feasible, and it is possible to practically duplicate the
principles of open surgery. The present technique can possibly offer advantages in terms of decreased
blood loss, preservation of erectile function and prevention of positive margins.

Key words: prostatic neoplasms; prostatectomy; retroperitoneum; endoscopy
Int Braz J Urol.  2005; 31: 228-35

INTRODUCTION

Early experiences with laparoscopic radical
prostatectomy were developed by transperitoneal
approach. The surgery was first reported by
Schuessler et al. in 1992, but technical difficulties
prevented the diffusion of its practical application (1).
In 1998, Guillonneau & Vallencien (2) introduced the
technique of descending laparoscopic radical pros-

tatectomy with transperitoneal access, which was re-
produced by other services. According to the authors,
the initial access to seminal vesicles and ligation with-
out section of the venous complex were essential tech-
nical modifications that made the technique’s stan-
dardization and feasibility of the laparoscopic tech-
nique easier.

Raboy et al. (3) described the first report of
extraperitoneal laparoscopic radical prostatectomy
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(ELRP). Except for the initial dissection of seminal
vesicles, the employed technique followed the prin-
ciples of the French technique, by sectioning the
venous complex and the urethra at the final step of
prostatic ablation. Bollens et al. (4) described the first
series with a larger number of cases using this tech-
nique. In Brazil, laparoscopic radical prostatectomy
has been developed in a few centers, being almost
exclusively performed by transperitoneal approach.

The present work aims to demonstrate the
feasibility of performance, as well as to describe the
initial results of the laparoscopic extraperitoneal tech-
nique, using the terms classically described by Walsh
(5).

MATERIALS AND METHODS

Between February 2001 and February 2004,
we studied 28 patients with clinically localized pros-
tate adenocarcinoma, diagnosed by digital rectal ex-
amination, PSA and ultrasound-guided prostate bi-
opsy. Mean age was 66 years (55-73), with mean body
mass index of 24 (19-35). Twenty-five (89.3%) had
ASA surgical risk II and 3 patients were ASA I

(10.7%). Two patients had previously undergone tran-
surethral resection of the prostate, 3 had a history of
inguinal herniorrhaphy and another 3 had undergone
previous surgery with access to the abdominal cav-
ity.

Tumor staging through abdominal and pel-
vic computerized axial tomography and bone scin-
tigraphy was performed when the serum level of pros-
tate specific antigen (PSA) was higher than 10 ng/
mL or when Gleason score was higher than or equal
to 7. Patients with localized disease were selected.

Mean prostate volume as obtained by
transrectal ultrasonography was 51 g (33-74). Mean
PSA in this series was 8.0 ng/mL (3-17 ng/mL). Clini-
cal stage was T1c in 11 patients (39.3%), T2a in 10
patients (35.7%) and T2b in 7 patients (25%).

Among the entire sample, 11 patients (39.3%)
presented Gleason score 7 or higher, 14 patients (50%)
had Gleason 6, and 3 patients (10.7%) had Gleason 5
(Table-1).

Laparoscopic pelvic lymphadenectomy was
performed when PSA was higher than 10 ng/mL and
in patients with Gleason score above 7.

We have described surgical time, blood loss,
intraoperative complications, conversion rate, hospi-
tal stay, time until returning to oral diet, convales-
cence period, post-operative complications and his-
topathological data of the specimen.

Patients were divided into 2 groups in order
to assess the learning curve. The first twenty patients
formed the first group and the remaining 8 the sec-
ond group. Patients were followed up on an outpa-
tient basis and assessed at 7, 14 and 30 days follow-
ing discharge from hospital, and then every 3 months
during the first 2 years, with clinical examination and
PSA measurement. Following this period, follow-up
was biannual. Mean follow-up was 18 months.

Mean blood loss was obtained by estimating
the amount of blood that was aspired during the pro-
cedure.

Potency was assessed through the capacity
of maintaining penile rigidity sufficient for sexual
intercourse (Item 5 from IIEF). Pre-operatively, 10
patients (35.7%) had erectile dysfunction while 18
patients (64.3%) had preserved erectile function. In
order to assess continence, we considered the criteria

Table 1 – Demographic data and preoperative character-
istics of patients undergoing extraperitoneal endoscopic
radical prostatectomy with duplication of open technique.

Number of patients
Age (years)
Body mass index
ASA surgical risk (patients)
Prostate volume - ultrasound (cc)
Prostate Specific Antigen (ng/mL)

Gleason Score
> 7
6
5

Clinical stage
T1c
T2a
T2b

          28
66 (55-73)
24 (19-35)

I (10.7%); II (89.3%)
51 (33-74)

   8.0 (3-17)

N patients
11 (39.3%)
14 (50.0%)
03 (10.7%)

N patients
11 (39.3%)
10 (35.7%)
07 (25.0%)
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proposed by Turk et al. (6) and the time to recovery
of continence.

All patients were operated at a Brazilian
teaching institution by a single surgeon, who was fa-
miliar with extraperitoneal access, and was aided by
an assistant with expertise in laparoscopy and a train-
ing resident doctor for controlling the camera. The
protocol was started after previous experience of the
surgeon in assisting transperitoneal laparoscopic radi-
cal prostatectomy in 30 patients.

The adopted surgical technique was per-
formed through 5 ports, through extraperitoneal
space, practically duplicating all steps used in con-
ventional open radical prostatectomy (7). All patients
received prophylaxis for venous thrombosis with low
molecular weight heparin up to 48 hours following
surgery and mobilization in bed after the first 24
hours. Penrose drain was used in all patients, being
removed when the output was lower than 100 cc in
24 hours.

RESULTS

Results are summarized in Table-2.
Mean surgical time was 280 minutes (190-

420). In the first group, mean surgical time was 340
minutes (290-420). Mean time for prostate ablation
was 200 minutes (170-220) and mean time for
vesicourethral anastomosis was 140 minutes (80-160).
In the second group, mean surgical time was 220 min-
utes (190-260 min) with mean time for prostate abla-
tion being 140 minutes (90-160 min) and 80 minutes
(45-110) for vesicourethral anastomosis. Laparoscopic
obturator lymphadenectomy was performed in 8 pa-
tients with mean additional time of 42.5 minutes
(35-50).

Mean blood loss was 320 mL (110-820). The
patient that lost 820 mL of blood was the second in
the series and required transfusion during surgery.
Mean blood loss for the first and the second groups
was respectively 500 and 140 mL.

Among intraoperative complications, there
were 2 rectal lesions, which were laparoscopically
sutured in 2 planes of 3-0 polyglactin. The complica-
tions occurred in the first group. There was no con-
version to open surgery in this series.

Analgesia was offered with paracetamol and
ketoprofen during the first 24 hours and, following
this period, only if the patient complained of pain.
Nine 9 (35.7%) patients require re-administration of
ketoprofen. Only 3 (10.7%) patients used opioids due
to more significant pain.

Mean time until restitution of oral diet was
24 hours (12-36 hours).

Patients had a median hospital stay of 3 days
(1.5-21).

On the seventh postoperative day, a cystog-
raphy was performed and the Foley catheter was re-
moved after confirming that there was no extravasa-
tion of urine. If any urine escape persisted, a new
cystography was performed on the 14th post-opera-
tive day. Patients were discharged from hospital with
the Foley catheter. Mean period of catheter mainte-
nance was 11 days in the first group and 7 days in the
second one.

Of the 2 cases presenting rectal lesion, one
required reoperation for loop colostomy on the 4th
postoperative day. Extraperitoneal urinary fistulas

Table 2 – Surgical data from patients undergoing
extraperitoneal endoscopic radical prostatectomy with
duplication of open technique.

Surgical time (min)
Blood loss (mL)
Intraoperative complications
Conversions
Introduction of oral diet (hours)
Hospital stay (days)
Return to activities (weeks)

Preoperative complications
    Urinary fistula
    Colostomy

Pathological stage
    T2a
    T2b
    T3a

Positive surgical margins
Erectile dysfunction
Urinary incontinence

280 (190-420)
320 (110-820)

Rectal damage (2)
0

24 (12-36)
3 (1.5-9)

            4 (3-6)

3
1

N  patients
14 (50.0%)
10 (35.7%)
  4 (14.3%)

3 (10.7%)
5 (27.7%)
2 (7.1%)
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occurred in 3 patients, with 2 cases being resolved by
maintaining the Foley catheter for 21 days. The third
case presented high-output urinary fistula, where we
observed loosening of the vesicourethral anastomo-
sis due to improper positioning of the balloon. This
case required endoscopic repositioning of the cath-
eter, with resolution within 4 days from the interven-
tion.

Mean volume of the removed specimen was
44 g (31-76) and the histological diagnosis of pros-
tate adenocarcinoma was confirmed in all patients.
Pathological stage was T2a in 14 patients (50%), T2b
in 10 patients (35.7%), T3 in 4 patients (14.3%). Three
patients with T3 stage showed focal involvement in
the lateral margins. Local or systemic clinical recur-
rence was not evidence in the study period. Patho-
logical result for patients undergoing lymphadenec-
tomy was negative to neoplasia in all patients. Two
patients with pT3 stage had biochemical recurrence
with PSA levels of 1.0 and 1.2 ng/mL 6 and 18 months
following surgery, and were rescued by external ra-
diotherapy. There was no event leading to the suspi-
cion of clinical recurrence.

Functional Results
Fourteen patients (50%) showed complete

urinary continence until the third month. On the sixth
month, another 8 (28.6%) patients were continent.
When assessing the remaining patients after 12
months, 4 (14.3%) of those who used 2 day pads
and one night pad gained continence. Thus, after one
year, 92.9% of the patients were completely conti-
nent.

Of the 2 (7.1%) incontinent patients, 1 was
diagnosed with stenosis of the vesicourethral anasto-
mosis and underwent endoscopic treatment, with good
results concerning urethral permeability. One patient
is still incontinent using 4 day pads and 2 night pads
and currently has a surgery planned in order to place
an artificial sphincter.

The preservation of the neurovascular bundle
was performed bilaterally when PSA was lower than
10 ng/mL or when no lateral nodule was palpable on
the digital rectal examination. Of the 18 patients with
pre-operative potency, 2 presented intraoperative
macroscopic features of extracapsular tumor, which

prevented preservation of the nervous bundle. The
patient was considered as definitely impotent when
he was not able to achieve erection, both spontane-
ously or with the use of oral or intracavernous drugs,
within a 1-year period.

Eight patients (44.4%) recovered potency up
to the third month and another 5 (27.7%) recovered
their potency within one year. Among the 13 potent
patients, 6 required inhibitors of type 5 phosphodi-
esterase in order to maintain an adequate sexual in-
tercourse.

The remaining five (27.7%) patients, where
the use of oral medication or intracavernous injec-
tions was not effective within 1 year following the
surgery, have surgical plans for placing a penile pros-
thesis (Figure-1).

Figure 1 –  Sexual function of patients undergoing extraperitoneal
endoscopic radical prostatectomy with duplication of open tech-
nique.

28 patients

18 previously
potent 10 previously

impotent

SURGERY

5 (27.8%) impotent

13 (72.2%) potent
  8 (44.4%) potent after 3 months
  5 (27.8%) potent after 1 year
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COMMENTS

Recently, laparoscopic radical prostatectomy
has been introduced aiming to decrease operative
morbidity, while keeping the functional and oncologi-
cal features of conventional technique (1).

Laparoscopic technique offers advantages,
especially concerning the access to deeper organs that
are surrounded by bony structures, where the surgical
field is too limited for open surgical maneuvers. It al-
lows better viewing due to magnification and selec-
tive illumination of the structures, thus increasing the
accuracy of dissection and favoring more delicate tech-
nical maneuvers. Therefore, the potential for preserv-
ing neurovascular and muscular structures is increased
(8). Robotic assistance, when available, allows better
stabilization of image, reducing surgical time and re-
fining the confection of the vesicourethral anastomo-
sis. (9).

Some authors have demonstrated that
laparoscopic radical prostatectomy provides func-
tional and oncological results that are comparable with
the open technique, however with significant decrease
in blood transfusion rate, shorter hospital stay and
faster recovery (8,10). Guillonneau et al. in 2002, in
a series of 567 patients, reported that 82.9% did not
present complications, stating that this access has
lower morbidity than open retropubic surgery (10).
Subsequently, the same authors on the following year,
now with 1000 patients, concluded that the
laparoscopic radical prostatectomy presents satisfac-
tory results concerning tumor control and biochemi-
cal recurrence, in addition to being comparable to the
open technique in terms of follow-up and results (11).

In 2002, Salomon et al. showed in their work
that, after one year, laparoscopic prostatectomy resulted
in urinary continence in 90% of patients and preserva-
tion of potency in 58.8% and up to 83.8% in the sub-
group of patients under 60 years old (12). Rozet et al.
found similar results in 2004, with the extraperitoneal
laparoscopic approach (13).

The strictly extraperitoneal laparoscopic radi-
cal prostatectomy has gained higher acceptance
worldwide. It combines the benefits of the
laparoscopic approach (less painful, lower morbid-
ity, faster recovery, better cosmetic effect) with the

advantages of the open retropubic surgery. It reduces
the risks of damaging intraperitoneal organs, pro-
longed adynamic ileus, intracavitary tumor spread,
as well as bleeding or urine extravasations into the
peritoneal cavity. Some authors also believe that it
allows better dissection of the neurovascular, as dem-
onstrated in other series (14,15).

One limitation of the extraperitoneal access
is the reduced working place for manipulating the
forceps, especially when performing aspiration or
when there is peritoneal perforation. The majority of
difficulties are overcome with training and adapta-
tion to the reduced working place by the surgeon, as
well as with the proper withdrawing and exposure of
structures by the assistance.

The majority of centers that use extraperitoneal
access employ an antegrade technique. According to
this technique’s adepts, the position of the camera and
working forceps in relation to the prostate would pro-
mote greater difficulties for performing the surgery by
retrograde access. With the approached used in the
present study, the proximal retraction of the catheter
by the assistant allows the elevation of the prostate
apex and proper visualization of the retroprostatic
space, as occurs in the open technique.

Though CO
2
 absorption is slightly higher in

the extraperitoneal approach, no clinically significant
adverse hemodynamic or respiratory effects have been
found, when compared with the transperitoneal ap-
proach (16).

The intraoperative and oncological results of
transperitoneal and antegrade extraperitoneal
laparoscopic radical prostatectomy were compared by
Cathelineau et al. (17), who considered them equiva-
lent. Though the surgical time was significantly
shorter in extraperitoneal approach, these authors
concluded that the selection of access should depend
on the surgeon’s expertise and training. Erdogru et
al. (18) verified this equivalence as well, recommend-
ing the extraperitoneal approach in particular for cases
of obesity, previous abdominal surgery and require-
ment of concomitant inguinal hernia repair.

In the present study, the technique of endo-
scopic radical prostatectomy was totally extraperitoneal
and duplicated all the steps of Walsh’s technique, dif-
fering from other techniques reported in the literature.
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In 2003, Dubernard et al. (19) published an
extraperitoneal approach characterized by retrograde
dissection of the prostate, releasing the retroprostatic
space immediately after the ligation of the dorsal vein
complex and urethral sectioning. The technique em-
ployed in our work differs from the one described by
those authors due to control of “back flow” and liga-
tion of the postero-lateral pedicle of the prostate with
polymer clips. The dissection of the neurovascular
bundle is performed in retrograde and antegrade di-
rections, similarly to the technique described in 2004
by Su et al. (20). Additionally, the vesicourethral anas-
tomosis is performed with a continuous suture form-
ing 2 hemicircumference as described by Van
Velthoven et al., thus reducing the learning curve and
providing greater safety as for the anastomosis’ final
results (21).

The surgical time obtained in this work was
comparable to other world series on preliminary ex-
perience (4,6). We have also observed a decrease of
120 minutes in mean total surgical time in the last
cases, with the possibility of further reductions as the
learning curve is overcome.

Blood loss was lower in this sample than in
some other series from the literature (4,17), with low
transfusion rate. This fact can result from the famil-
iarity with already known steps from open surgery
technique, in addition to using clips in the prostate
pedicles (Table-3).

Analgesia and hospital stay were similar to
other results reported in the literature (4,6,15).

The most serious complication in this sample
was rectal damage, probably related to the initial
retroprostatic dissection and the learning curve.

Post-operative complications were urinary fis-
tulas, however they had no major repercussion on the
general status and were easily resolved in all patients,
advantages that are attributed to the extraperitoneal
approach. The occurrence of subcutaneous emphysema
is quite frequent, however its clinical repercussion is
not significant, if there is proper intraoperative anes-
thetic management, with good hydration and hyper-
ventilation in order to avoid hypercarbia.

In relation to oncological control, the
extraperitoneal approach seems to offer the same early
oncological results, with shorter surgical time. Ruiz
et al. (22) in a comparative series of trans- and
extraperitoneal laparoscopic prostatectomies ob-
served that oncological control and positive margins
were similar, though cases operated by extraperitoneal
access had been preoperatively classified as more
aggressive.

Our initial impression is that it is possible
to reduce the index of positive margins in the learn-
ing curve when compared with other series of
laparoscopic radical prostatectomy. We believe that
the technique described in this study offers clearer
visualization of the prostate contour, since the pros-

Table 3 –  Data from some early series on extraperitoneal endoscopic radical prostatectomy.

N cases
PSA (mean)
Surgical time
Blood loss (mL)
+ Margins (%)
Major complications*
Urinary continence
   after 1 year (%)
Sexual potency
   after 1 year (%)

Bollens et al.,
2001 (ref 4)

 50
      9.1

317
680
 22

1 conversion
85

67

Stolzenburg et al.,
2003 (ref 14)

   70
      12.5

155
350

     41.2
   0

    97.1

    -

Cathelineau et al.,
2004 (ref 17)

100
      10.0

163
375
  21
   0

 -

-

Ruiz et al.,
2004 (ref 22)

165

220
803

     29.7
2 rectal lesions

-

-

Present
Series

  28
       8.0

280
320

     10.7
2 rectal lesions

929

     72.2

* Major complications: conversions, hypovolemic shock, rectal damage.
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tate is fixed to the pelvic floor only by its lateral
pedicles at the end of the procedure. The reduced
rate of positive surgical margins seem to be an ad-
vantage with this technique, however, the small num-
ber of cases and the preoperative selection of pa-
tients for this approach do not allow a definitive
conclusion.

Functional control, as characterized by con-
tinence, showed no major differences when compared
with other world series (4,15). However, Eden et al.
reported that urinary continence happened earlier with
the extraperitoneal approach due to larger dissection
and consequent bladder denervation that occurs in the
transperitoneal approach (23). In relation to sexual
potency, results were quite satisfactory, which can be
explained by the clear identification of the pedicle
and the use of clip in the prostate pedicles, thus pre-
venting the heat to be transmitted to the neurovascu-
lar bundle.

CONCLUSION

Extraperitoneal laparoscopic radical prostate-
ctomy with duplication of the open technique is fea-
sible, even with a recognized learning curve.

This technique can offer potential advantages
concerning the reduction in blood loss, preservation
of erectile function and prevention of positive surgi-
cal margins during the learning curve.

The overall complication rate is compatible
with other early series of laparoscopic radical pros-
tatectomy. Urinary fistulas show benign evolution,
without prolonged ileus and spontaneous closure only
by maintaining the bladder catheter.
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ABSTRACT

Purpose: Varicoceles are associated with impaired testicular function and male infertility,
but the molecular mechanisms by which fertility is affected have not been satisfactorily explained.
Spermatogenesis might be affected by increased scrotal temperature, such as that caused by varico-
cele. HSP90 is a molecular chaperone expressed in germ cells and is related to spermatogenesis,
motility, and both heat and oxidative stress. Possible correlations between coding single region nucle-
otide polymorphisms (cSNPs) in the HSP90 gene in patients with varicocele associated with infertil-
ity were analyzed, and polymorphisms in these exons were characterized through DNA sequencing.

Materials and Methods: PCR-SSCP and DNA sequencing were used to search for mutations
in 18 infertile patients with varicocele, 11 patients with idiopathic infertility and 12 fertile men. DNA
was extracted from leucocytes for PCR amplification and SSCP analysis. DNA from samples with an
altered band pattern in the SSCP was then sequenced to search for polymorphisms.

Results: Three silent polymorphisms that do not lead to amino acid substitutions were identified.
Conclusion: Mutations in the HSP90 gene do not appear to be a common cause of male

factor infertility. The low incidence of gene variation, or SNPs, in infertile men demonstrates that this
gene is highly conserved and thus confirms its key role in spermatogenesis and response to heat stress.

Key words: varicocele; heat stress; Heat-Shock Protein 90; spermatozoa; infertility, genetic polymor-
phism
Int Braz J Urol.  2005; 31: 236-44

INTRODUCTION

The male factor is responsible for 51.2% of
conjugal infertility and 39% of these men present an
abnormal semen analysis for idiopathic reasons. On
the other hand, varicocele is shown to be the second
most common cause of male infertility leading ulti-
mately to lower testicular volumes and important
seminal alteration (1,2). Despite all this evidence there
is controversy as to the mechanisms by which vari-
cocele hinders spermatogenesis and affects the fertil-
izing potential in men (3).

Many clinical observations suggest a link
between testicular hyperthermia and reduction of sper-

matogenesis by apoptosis, such as those caused by
varicocele (4). However, the molecular mechanisms
of gene expression affected by higher temperatures
and the events that activate cell death under this con-
dition remain unknown; these factors could be iden-
tified by specific molecular/genetic markers (5). The
human genome variability may validate key evidence
in understanding individual susceptibility to complex
diseases. A molecular genesis for seminal alterations
has been found in patients with varicocele (6), which
provides new information about this disease, as well
as new diagnostic possibilities.

Although some genes are expressed in both
germ and somatic cells, others are exclusively ex-
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pressed in germ cells. Any disruption to the regular
expression of these genes may lead to abnormal sper-
matogenesis (7). The highly preserved “Heat Shock
Protein” (HSP) family of genes (8) is extremely im-
portant, since these genes act as molecular chaperones
in a wide variety of cellular processes. HSP70 and
HSP90 are expressed in germ, Sertoli and Leydig cells
during the neo-natal period, and in spermatocytes and
spermatids after the onset of puberty; HSP90 also ex-
presses in spermatogonias (9). These proteins reestab-
lish a homeostatic mechanism and equilibrium between
protein synthesis and degradation in the cells (10). This
has been shown in the heat-induced differential expres-
sion of HSP70 and HSP90 in varicocele (11,12) and in
semen cryo-preservation (13).

As well as being responsive to stress, HSP90
is a highly preserved protein that is highly abundant
– between 1 and 3% of the total amount of protein
found in most cells is HSP90 (14). This molecular
chaperone plays an important role in spermatogen-
esis (15), and reduced HSP90 function in
transheterozygote Drosophila sp correlates with an
infertility phenotype (16). In a study conducted by
Huang et al. (2000) with boar semen, the authors con-
cluded that through direct action in these cells, HSP90
is responsible for a reduction of sperm motility (17).
HSP90 is also associated with protecting the cells
against oxidation damage (18).

Yue et al. (1999) suggest that a small change
in HSP90 function, such as point mutations, could
lead to infertility (16). It has also been reported that
HSP90’s role in protein folding and maturation could
buffer the damaging effects of mutations (19).

In order to define the mechanisms underlying
HSP90 function, Rebbe et al. (1989) determined its
genomic structure, which is built of 12 exons and 11
introns (20), and as a result screening for mutations in
infertile men with varicocele has become possible.

This study set out to analyze possible corre-
lations between coding single region nucleotide poly-
morphisms (cSNPs) in the HSP90 gene using PCR-
SSCP (polymerase chain reaction – single strand con-
formation polymorphism) in patients with varicocele
associated with azoospermia or severe oligozoosper-
mia, and to characterize possible mutations in these
exons through DNA sequencing.

MATERIALS AND METHODS

A prospective study was employed involving
three groups of patients: Group A, made up of 18 in-
fertile patients with grade II or III varicocele (14 bilat-
eral and 4 unilateral varicoceles), of which 12 presented
severe oligozoospermia (< 5x106 sperm/mL) and 6
presented azoospermia; Group B, made up of 11 pa-
tients with idiopathic infertility, of which 6 presented
severe oligoasthenozoospermia and 5 presented
azoospermia; and Group C, made up of 12 patients
with proven fertility and without varicocele. Testicu-
lar volume was assessed in all patients through the
use of a Prader orchidometer, and blood samples were
collected for FSH, LH and serum testosterone dos-
age and for genetic analyses.

Each patient was fully informed of the ob-
jectives of this study and those that agreed with the
consent form were assigned to the study. All proto-
cols were first approved by the Research Ethics Com-
mittee.

Semen Analysis - Semen was collected
twice for each patient and the samples were analyzed
according to the World Health Organization guide-
lines (2) and sperm morphology was evaluated using
strict criteria according to Kruger et al. (1996) (21).

Hormonal Analysis - A blood plasma ali-
quot maintained at -20oC was used for luteinizing
hormone (LH) and follicle stimulating hormone
(FSH) dosage by enzyme immunoassay using the
IM

x
system kit from Abbott Laboratories, according to

the manufacturer’s protocol. Results were expressed
in mIU hormone/mL plasma. Reference values for
LH and FSH are respectively 2.0 to 12.0mIU/mL and
1.0 to 12.0mIU/mL. Another blood plasma aliquot,
also maintained at -20oC, was tested by radioimmu-
noassay in solid phase to determine testosterone lev-
els using the Coat-A-Count Total Testosterone (DPC)
kit. Results were expressed in ng testosterone/dL
plasma. Intra-assay variation was determined at 1.8%
and inter-assay at 2.1%. Reference values for 20 to
49 year old men are from 262 to 1.836ng/dL.

DNA analysis - All infertile patients were
submitted to the Y chromosome microdeletion scan
using multiplex PCR for regions AZFa, AZFb, AZFc,
and AZFd. 18 pairs of oligonucleotides that are ho-
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mologous to the following STS (sequence tagged
sites) were used: sY81, sY182, sY121, sYPR3, sY124
sY127, sY128, sY130, sY133, sY145, sY153, sY152,
sY242, sY239, sY208, sY254, sY255, and sY157.
Patients showing Y chromosome microdeletions were
submitted for further analysis of chromosome abnor-
malities using peripheral lymphocyte culture and G
band staining.

Based on the previously described DNA
sequences for the HSP90 gene, GeneBank access
J04988, primer pairs for PCR were designed from

the 5' and 3' flanking regions for each of the 11 cod-
ing HSP90 gene exons (Table-1).

Purified DNA samples from leukocytes
were used for the PCR reactions. Each reaction was
prepared to a final volume of 50µL, containing: DNA
(100ng), 1.25mM of each deoxyribonucleotide triph-
osphate (dNTP), Taq DNA polymerase (2IU), 10x
concentrated buffer for Taq DNA polymerase, bovine
serum albumin (BSA), 2.5mM magnesium chloride
(MgCl

2
), and ultra-pure water q.s.p. The temperature

cycles used in each reaction were based on previous

Table 1 –  Sense and anti-sense primers used for mutation screening of the HSP90 gene.

EXON

Exon 2

Exon 3

Exon 4

Exon 5

Exon 6

Exon 7

Exon 8

Exon 9

Exon 10

Exon 11

Exon 12

                Primers 5' - 3'

S → CATGGGGCCTTAGTGTTCTT
AS →  AATGTGGAAACCAGAGCACC

S → TTGGAAAGAGCAAAAGTAAGTTG
AS →  TGAATGCCTACAGAACTGCAA

S → TTGCTTCTTTAAAACTTGTGATTG
AS →  AGCCCAGAAAATCCTAACCC

S →  AATTGCTGGTCTCAACTGCAT
AS → TCCTGCACGTTAAGTGTAAAAGA

S →  TCCAAGGCTAATTCTGTTTTTG
AS →  CCATATGTGCATGTTGAGCC

S →  ATGTACCACTTATTTTTGGTTTCTTTC
AS → CCCAAGACTTCACCCAACTAA

S →  ACTGAGCTTTCTCACCCTGG
AS → GGGAATAAGCATTATTTGCCTTT

S →  TTTTTCCTCTTCCCACCCTT
AS → CTCCCCACTCCTCCAAAAAG

S →  TAGTCACTGAGTTCATTTAATTACCC
AS →  AAAATATATCCTAGCCCCAGAATG

S →  TCAATCTAAGGCTTTTGTGATCG
AS →  AAACTCCTTGCCACACCAAG

S → TTGGTCAAGTCTCACATG
AS → CATCCACTTCACAAGGGA

Amplicon Size (bp)

217

270

253

246

382

240

270

214

330

400

485
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annealing temperature analyses for each pair of oli-
gonucleotides. Negative controls containing all the
reagents except DNA were used in all the experiments
to monitor for possible DNA contamination.

The PCR amplified DNA fragments for all
11 exons of the HSP90 gene were precipitated through
addition of sodium acetate pH 6.0 to a final concen-
tration of 0.3M and absolute ethanol and further in-
cubation at -20oC for 30 minutes. After this period
the tubes were centrifuged at 13,000 rpm and the sedi-
ment was re-suspended in 20 µL of TE buffer (10mM
Tris pH 7.4 and 1mM EDTA). A CD buffer (05%
formamide, 0.05% xylene cyanol, 0.05% bromophe-
nol blue and 20mM EDTA) was added to the samples,
which were heated for 10 minutes prior to electro-
phoresis.

The PCR product was separated into a 12%
polyacrilamide horizontal gel, GeneGel Excel 12.5/
24 (Amersham Biosciences). The gel was run in a
GenePhor electrophoresis chamber (Amersham Bio-
sciences) under the following conditions: 10-15oC,
110V, 16mA, 6W for 20 minutes; 10-15oC, 600V,
42mA, 16W for 120 minutes.

DNA was observed using the PlusOne DNA
Silver Staining kit (Amersham Biosciences) in the
GeneStain Automated Gel Stainer automatic unit
(Amersham Biosciences).

PCR products were cloned into TOPO TA
Cloning Kit vectors (Invitrogen), according to the
manufacturer’s protocol. Sequencing reactions were
performed using the Dye Primer Cycle Sequencing
Ready Reaction reagent kit (Perkin Elmer) accord-
ing to manufacturer’s instructions. Electrophoresis
was performed in the automatic ABI 377 equipment
(Perkin Elmer). All PCR products were sequenced in
both ways (forward and reverse), and sequencing was
repeated once.

The sequences were then compared to those
of the HSP90 gene found in the GeneBank database.

RESULTS

Mutation analyses were performed in the 11
coding HSP90 gene exons. Since the first exon does
not codify for a protein, it wasn’t evaluated. The oth-
ers were analyzed (Table-1) according to the previ-

ously described methodology. Seven altered confor-
mation patterns were detected with the SSCP analy-
sis. Figure-1 shows a polyacrilamide gel represent-
ing exon 10 of the HSP90 gene.

DNA from samples showing an abnormal
band pattern on the SSCP analysis were sequenced in
order to search for mutations. Three SNPs were iden-
tified: a 3774 C>T polymorphism in exon 4 of pa-
tient P11; a 6192G>A polymorphism in exon 10 of
patient P5; and a 7602G>A polymorphism in exon
12 of patient P8 (Figures-2, 3 and 4).

Table-2 summarizes the clinical and hor-
monal status of the 3 patients showing polymorphisms
for the HSP90 gene, and the patient with Y chromo-
some microdeletions. Patient P7, who presented
oligoasthenozoospermia, did not show any polymor-
phisms in the HSP90 gene but was tested positive for
microdeletions in the AZFc and AZFd Y chromosome
regions, and a raised FSH concentration (13.0 mIU/
mL). Patient P5 presented azoospermia and tested nor-
mal for testicular volume and hormonal levels. Patients
P8 and P11 presented varicocele and were diagnosed
with severe oligozoospermia, asthenozoospermia and
raised FSH levels (14.5 and 16.1 mIU/mL respec-
tively).

Figure 1 – Silver-stained polyacrilamide gel representing PCR-
SSCP band patterns for exon 10. Patients (lanes 1 to 18) and
controls (lanes 19 to 23). M= 100 bp ladder molecular marker.
Lane 5 ( ) shows patient P5 with an altered band.
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Figure 2 – Chromatograms (control and patient P11) of exon 4
of the HSP90 gene DNA sequence. (*) Indicates the 3774C>T
polymorphism (AAC → AAT conversion) which codifies for

Figure 3 – Chromatograms (control and patient P5) of exon 10
of the HSP90 gene DNA sequence. (*) Indicates the 6192G>A
polymorphism (AAG → AAA conversion) which codifies for
lysine.

Figure 4 – Chromatograms (control and patient P8) of exon 12
of the HSP90 gene DNA sequence. (*) Indicates the 7602G>A
polymorphism.

COMMENTS

Varicocele is one of the most frequent causes
of male infertility, although the pathogenic mecha-
nisms by which it leads to changes in spermatogen-
esis are not clear. Some of these mechanisms may
possess a known cause, such as Y-chromosome
microdeletions. In this study, the frequency of Y-chro-
mosome microdeletions was assessed. Of the 29 pa-
tients investigated, 1 (patient P7) with severe oligo-
zoospermia presented microdeletions in Y chromo-
some regions AZFc and AZFd, a frequency of 3.45%,
which is within the classically described range of 3-
20% (22).

As well, 18 patients with azoospermia or se-
vere oligozoospermia associated with varicocele and 11
patients with idiopathic infertility were screened for
DNA polymorphisms in the HSP90 gene. Mutations in
this gene could lead to oligoasthenoteratozoospermia
in men similar to that shown by patients with Y chro-
mosome microdeletions. Of all the samples analyzed,
only three alterations were found, which character-
izes the high conservation rate of this protein (8).
Patient P11 possessed a 3774C>T polymorphism in
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Table 2 – Summary of the clinical (number of spermatozoa, testicular volume and hormonal dosage) and molecular
genetic status of the patients presenting with polymorphisms and/or Y-chromosome microdeletions.

Patient Sperm
Count

(x106//mL)

Testicular
Vol.

(Right)/(Left)
        (cm3)

    FSH
(mIU/mL)

      LH
(mIU/mL)

Testosterone
  (ng/dL)

Cariotype Y-Chromosome
Microdeletion

       HSP90
Polymorphism

Reference values form plasmatic hormonal levels: FSH: 1.0-12.0 mIU/mL, LH: 2.0-12.0 mIU/mL, testosterone 262-1836 ng/dL.

0
0.1
0.75
0.1

25/25
15/15
15/15
15/15

01.6
13.0
14.5
16.1

04.4
06.6
06.1
11.9

329.59
407.68
389.27
308.36

46,XY
46,XY
46,XY
46,XY

-
AZFc e AZFd

-
-

6192G>A
-

7602G>A
3774C>T

P5
P7
P8
P11

codon 150, exon 4, which codifies for asparagine (Fig-
ure-2); Patient P5 possessed a 6192G>A polymor-
phism in codon 552, exon 10, which codifies for lysine
(Figure-3); and Patient P8 possessed a 7602G>A poly-
morphism in the non-coding region (3’UTR) of exon
12, one base after the UAG stop-codon (Figure-4).
Although these synonymic SNPs do not alter the pro-
tein sequence, they could lead to differences in mes-
senger RNA (mRNA) structure and stability and af-
fect the amount of protein produced (23).

The three SNPs found are transitions, sub-
stitutions from a purine to a purine or a pyrimidine to
a pyrimidine. These alterations are sometimes origi-
nated in base incorporation errors during DNA repli-
cation. If these mutations occur in germ cells, they
may be transmitted to future generations and fixate
in the population. This is particularly important when
genetic causes for idiopathic infertility are sought,
especially in candidates for intracytoplasmic sperm
injection (ICSI).

Although there is not yet any treatment to
improve fertility in patients with genetic alterations,
these studies have been important in male infertility
diagnosis. Molecular diagnosis allows the clinician
to offer adequate counseling to the patient who wishes
to be a biological father, since ICSI bypasses natural
selection mechanisms. Therefore, as in other areas of
andrology, more basic research is needed to study
varicocele etiology, especially to identify the infer-
tility associated traits.

CONCLUSION

Mutations of the HSP90 gene do not seem to
be a common cause of male factor infertility. The low
incidence of gene variation or SNPs in infertile men
demonstrates the high conservation rate of this gene
and thus confirms its key role in spermatogenesis and
response to stress.
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EDITORIAL COMMENT

nesis. Nagler and coworkers constructed the The
Cofactor Hypothesis of the varicocele in 1990 (7).
This hypothesis states that, perhaps, the varicocele is
a cofactor, which allows other gondatoxins to mani-
fest themselves. This work demonstrated that
nicotines’ effect on spermatogenesis was more pro-
nounced when administered in conjunction with an
experimental varicocele. Marmar & Benoff subse-
quently proposed a “two hit hypotheses” (8). This
hypothesis states that molecular or genetic defects
may be required for the varicocele to exert its delete-
rious effects on spermatogenesis. In the absence of
such defects, men with varicoceles may be fertile. It
is this later hypothesis that is studied in the current
manuscript.

The current study, unfortunately, does not al-
low us to conclude that mutations in the HSP cascade
are the underlying pathophysiologic mechanism of the
abnormal spermatogenesis associated with the varico-
cele. The assessment of Y chromosome microdeletions
although, as the authors note, is consistent with pub-
lished data for infertile men does not relate to the vari-
cocele. If mutations in HSP were identified in the men
with varicoceles and infertility, it would perhaps pro-
vide evidence that disruption in this highly conserved
protective mechanism could explain the variable im-
pact of the varicocele on spermatogenesis. Neverthe-
less, there is little doubt the genetic/molecular studies
of infertility will ultimately provide additional under-
standing. Alas, no differences in the HSP genes were
observed in this small population. Thus, we are, again
left questioning why does a varicocele affect spermato-
genesis when it does and why does not the varicocele
always affect spermatogenesis.
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VARICOCELES, HEAT AND HEAT SHOCK PROTEINS - THAT IS THE QUESTION!

The variable effect of the varicocele on
spermatogenesis remains enigmatic. Why do
varicoceles affect spermatogenesis? Why not all
patients with varicoceles have abnormal
spermatogenesis? An understanding of the
pathophysiology of the varicocele will allow patients
and their physicians to choose the most appropriate
therapy for their infertility and varicocele.

In the current article by Hassun Filho et al.,
the molecular basis of varicocele associated abnormal
spermatogenesis is explored.

The authors studied single nucleotide
polymorphisms of the heat shock protein (HSP) 90
gene in men with varicocele associated infertility.
Heat-shock proteins are molecular chaperones, which
assist other proteins in their folding, transport and
assembly into complexes, thus protecting both protein
structure and function. These heat shock proteins are
most often induced by physiological stress such as
heat (heat shock protein) and other stresses. Heat
shock proteins are classified according to their
molecular weight: HSP25, HSP47, HSP60, HSP70/
72, HSP90, and HSP110 (1). Thus, their expression
in the testicle protects the germ cells from
environmental hazards such as heat, radiation, and
chemicals (2). The activation of this genetically
programmed response to stress has been evolutionary
conserved (3). Thus, suggesting that mutations
affecting HSP90 could theoretically lead to infertility
(4). Therefore, such mutations could limit the
protective effects of heat shock protein in response
to the stress induced by varicoceles.

Some have suggested that HSP dysregulation
in varicocele patients initiates germ cell apoptosis,
and, it follows that coding and noncoding mutations
could interfere with the normal protein kinetics of
HSP90 (5). Simsek et al. documented increased
apoptosis in patients with varicoceles (6).

Other attempts have been made to explain
the variable impact of the varicocele on spermatoge-
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ABSTRACT

Mesenchymal neoplasias represent 5% of tumors affecting the penis. Due to the rarity of
such tumors, there is no agreement concerning the best method for staging and managing these patients.

Sarcomas of the penis can be classified as deep-seated if they derive from the structures
forming the spongy body and the cavernous bodies. Superficial lesions are usually low-grade and
show a small tendency towards distant metastasis. In contrast, deep-seated lesions usually show behavior
that is more aggressive and have poorer prognosis.

The authors report 3 cases of deep-seated primary sarcomas of the penis and review the
literature on this rare and aggressive neoplasia.

Key words: penis; sarcoma; neoplasm metastasis
Int Braz J Urol.  2005; 31: 245-50

INTRODUCTION

Cancer of the penis is infrequent, with an
incidence ranging from 0.6 to 1/100,000 patients in
developed countries. Epidermoid carcinoma is the
dominant histological type; however, other tumors,
including basal cell carcinoma and melanoma, can
be found as well (1). Malignant and benign
mesenchymal tumors represent 5% of tumors
affecting this organ (2).

The sarcomas of the penis can be classified
as superficial or deep-seated according to the tissues
from which they derive (3). Superficial lesions rarely
reach deep tissues, are usually low-grade and show a
small tendency to distant metastases. In contrast, deep-
seated lesions, which include those originating from
the glans, those involving the smooth muscle of the
spongy and/or cavernous bodies, and those
representing advanced lesions that were initially
superficial, usually show more aggressive behavior
and have poorer prognosis (4).

In the present study, the authors report 3 cases
of primary deep-seated sarcomas of the penis and
review the literature on this rare and aggressive
neoplasia.

CASES REPORT

Case 1
A 61-year old Caucasian man presented

penile pain and a tumor at the base of the penis for 60
days. Physical examination of the penis revealed a
constant state of semi-erection, which the patient
reported as having started 30 days earlier. On
palpation, a tumor mass with hardened consistency
was observed in the pre-pubic region measuring
approximately 5 cm in diameter and extending to the
right cavernous body and perineal region.

Laboratory tests, chest x-ray and abdominal
ultrasound (USG) were normal. Magnetic resonance
imaging (MRI) of the pelvis showed a solid infiltrative
mass at the base of the penis and signs suggestive of
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thrombosis in the cavernous bodies (Figure-1). There
was no evidence of enlarged lymph nodes.

The patient underwent emasculation (Figure-
2) and definitive suprapubic cystostomy with closure
of the urethral stump at the level of the membranous
urethra due to the perineal extension of the tumor.
There were no postoperative complications and the
patient was discharged from the hospital on the 4th
postoperative day. Pathological examination revealed
leiomyosarcoma involving the cavernous bodies and
extending to the deep perineal planes (Figure-3).
Surgical margins were free from neoplasia.

One month following surgery, patient
presented respiratory stress and the radiological
examination revealed the presence of bilateral
pulmonary nodules and metastases characteristics.
Chemotherapy was then started with adriamycin,
ifosfamide and dimethy-l-triazeno-imidazol-

carboxamide (DTIC). Upon completion of
chemotherapy, the patient presented a reduction in
pulmonary lesions but he died in the eighth
postoperative month.

Figure 1 – Magnetic resonance imaging. The coronal T1-
weighted image of the base of the penis shows an infiltrative
tumor leading to destruction of cavernous bodies (arrows).

Figure 2 – Emasculation. Resection of the entire penis and
scrotum.

Figure 3 – Leiomyosarcoma of the penis (HE, X100).
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Case 2
A 56-year old man complained of a painful

perineal tumor for 2 months. Physical examination
revealed a fixed perineal mass measuring
approximately 6.0 cm in diameter.

Pelvic computerized tomography revealed a
solid nodule measuring 6.5 cm with involvement of
cavernous bodies. Laboratory tests were normal, as
were radiological examinations of the chest and
abdomen.

Emasculation was performed with closure of
the urethral stump followed by definitive cystostomy.
The patient evolved with no intercurrences and was
discharged from the hospital on the 5th postoperative
day.

The pathological examination revealed
leiomyosarcoma of cavernous bodies with
involvement of surgical margins. The patient was then
referred to adjuvant radiotherapy, however he
complained of respiratory stress and control exams
evidenced pulmonary nodules suggestive of
metastases at the end of the treatment. Systemic
chemotherapy was indicated, but the patient died in
the 9th postoperative month.

Case 3
A 72-year old man presented perineal

discomfort with increasing severity for approximately
6 months, especially during sexual intercourse. He
reported the appearance of a tumor in the penis 30
days earlier. Physical examination revealed a
hardened mass measuring approximately 8.0 x 8.0 cm
located at the base of the penis, infiltrating to the
cavernous bodies and extending to the perineum.

Laboratory tests were normal and pelvic
ultrasound showed no abnormalities. Abdominal and
pelvic computerized tomography showed a solid
lesion in cavernous bodies measuring 5.9 cm in
diameter. MRI allowed a more accurate assessment
of the local extension to the perineum (Figure-4).
There was no evidence of enlarged lymph nodes in
the chest x-ray.

The patient underwent emasculation where
an extensive involvement was observed in the
perineum and right ischiorectal fossa. Again,
suprapubic definitive cystostomy was performed.

There were no postoperative complications and the
patient was discharged from hospital on the 5th
postoperative day.

The pathological study together with an
immunohistochemical analysis revealed a
fibrohistiocytic sarcomatous tumor (Figure-5) with
imprecise limits located 0.8 cm from the surgical
margins. The patient received adjuvant radiotherapy;
however, pulmonary metastasis was diagnosed in the
3rd postoperative month. The patient received

Figure 4 – Magnetic resonance imaging. Coronal T1-weighted
image shows tumor in soft tissues affecting the root of the right
cavernous body and extending to the pubis.

Figure 5 – Malignant fibrohistiocytoma of the penis.
Immunohistochemical analysis for CD-68 (X400).
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chemotherapy, which was unsuccessful, and died on
the 6th postoperative day.

COMMENTS

It is estimated that less than 5% of soft tissue
sarcomas originate from the urogenital tract, and they
represent only 1 to 2% of neoplasias in this system
(5). In the present study, we present 3 cases of deep-
seated sarcomas of the penis in patients aged between
56 and 72 years old that were diagnosed based on
clinical presentation and pelvic imaging studies. The
cases reflect the lesion’s aggressive characteristics
leading to death after a mean period of 7.6 months
despite aggressive surgical treatment and adjuvant
therapy.

Despite being rare, some characteristics
relative to the pattern of recurrence and metastatic
dissemination for sarcomas of the penis have been
well established. Local recurrence seems to be a
frequent phenomenon, and total amputation of the
penis should be considered even for superficial lesions
(6). On the other hand, regional metastases appear to
occur less frequently, and if there is no apparent lymph
nodal disease, lymphatic dissection is not
recommended (7). The most frequent sites of distant
metastases are the lungs, liver and brain (8).

The best treatment method for sarcomas is
complete resection of the tumor. One study showed
that no patient with retroperitoneal sarcoma had
survived beyond 5 years when the sarcomas had not
been not completely resected, while the 5-year
survival rate for patients who underwent complete
resection was 48% (9). When investigating 43
patients with urogenital sarcoma, Russo et al. (10)
reported that complete tumor resection was possible
in 72% of the cases, and 58% had disease-free
margins. Survival rates after 3 and 5 years were 55%
and 40% respectively. Another factor that contributes
to the poor prognosis in these patients is the fact
that no effective response to adjuvant therapy has
been obtained up to this moment. Radiotherapy has
been used for final control in local disease for
unresectable tumors and for patients with positive
margins, with chemotherapy being reserved for cases
of disseminated disease. In the series by Russo et

al. (10), no patient with disseminated disease was
fully responsive to the use of several chemotherapy
regimens.

Some previously described prognostic factors
can help to predict the biological behavior of sarco-
mas of the penis (10). These factors are lesion size
(larger or smaller than 5 cm), extension of invasion
(superficial vs. deep-seated), complete resection of
the lesion, presence or absence of metastatic disease
and expression of the retinoblastoma gene (11).

Two of the 3 cases described in this study
were diagnosed as leiomyosarcoma. In 1994, 14
cases of deep-seated leiomyosarcomas of the penis
were reviewed (12). The lesions were primarily
treated with local excision (3), amputation (8),
external radiotherapy (2) and chemotherapy (1), and
patients were followed during a period from 1 to 72
months (mean 16 months). Eight patients died during
follow-up. Among the patients treated by radical
surgery (amputation), 3 developed disseminated
disease and 4 died from the disease. All patients
treated with chemotherapy or radiotherapy had local
recurrence, with 2 of them presenting disseminated
disease.

More recently, Fetsch et al. (13) reported 14
cases of leiomyosarcoma of the penis from a single
center. Ages ranged from 43 to 62 years old (mean
51). The penile shaft was the most frequently
affected site. The size of the lesions ranged between
0.5 and 6 cm. Nine tumors were superficial, 2 had
undetermined location, and 3 were deep-seated.
Immunohistochemical analysis was available for 9
patients (64%), and immunoreactivity for desmin
was present in all such cases. Mean follow-up was
12 years and 11 months, and, of 9 patients (64%)
with available information, 3 had multiple local
recurrences, 2 of which were subsequently treated
by wide local excision and partial penectomy. The
third patient refused treatment and developed distant
metastasis 10 months after the fourth recurrence. The
main prognostic factors were the lesion’s depth and
size.

The third case was diagnosed as a
fibrohistiocytic sarcoma. Despite being the sarcoma
that is more frequently described in the elderly, this
histological type rarely involves the urogenital tract
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(14). Only 2 cases of malignant fibrohistiocytoma
have been described up to the present time (15,16).
These tumors usually display an aggressive behavior
tending to lymphatic dissemination (15,17). Regional
lymphadenectomy apparently does not benefit those
patients with sarcomas of the penis without evidence
of lymphatic dissemination, however it is highly
recommended for patients with this type of tumor. In
the presence of metastases, chemotherapy seems to
present some benefits (18).

Other types of penile sarcoma have been
described in the literature. According to records from
the Armed Forces Institute of Pathology, Kaposi’s
sarcoma is the most common histological type,
surpassing the cases of leiomyosarcoma by a 2:1 ratio.
In contrast to the latter, the Kaposi’s sarcomas are
strongly reactive to CD34 and CD31 and do not show
desmin expression. Finally, sarcomatoid carcinomas
must always be remembered when a penile sarcoma
is diagnosed. The immunohistochemical analysis for
keratin pattern and extension can distinguish between
both tumors (13).

Though radical surgery with negative margins
is the treatment that provides the best results, our
patients quickly evolved to disseminated disease, with
the lungs being the most frequent site for metastasis.
When a perineal urethrostomy is impossible, and if
the patient’s clinical conditions allow, performing a
continent urinary shunt might make social living more
acceptable for these patients, since they would not
have to use a cystostomy bag (19).

The authors conclude that sarcomas of penis
are rare tumors and usually have poor prognosis when
they involve deep-seated lesions. The analysis of
prognostic factors can help to identify those patients
at higher risk for disease progression. The complete
tumor resection with negative surgical margins
whenever possible seems to offer the best chances of
healing. No effective treatment for disseminated
disease has been developed up to the present time.
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ABSTRACT

We report the case of a 58-year old patient, showing a solid image in the right kidney, who
underwent radical nephrectomy that revealed neoplasia, whose pathological study led to the diagnosis
of kidney carcinoma associated with Xp11.2 translocation / TFE3 (ASPL-TFE3) gene fusion. The
authors discuss aspects related to this lesion, such as frequency, pathogenesis, clinical presentation,
histopathology and outcome, as observed in the literature.
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INTRODUCTION

Kidney carcinomas associated with Xp11.2
translocations / TFE3 gene fusions are present in the
new version of the WHO classification of kidney tu-
mors (2004) (1). They are defined by a number of
different translocations involving the Xp11.2 chro-
mosome, all of them resulting from genic fusions in-
volving the TFE3 gene. It is an uncommon tumor,
with approximately 30 reports in international litera-
ture, with no Brazilian publications, whose morphol-
ogy and biological behavior are not widely recognized
as yet (1-3).

CASE REPORT

Female 58-year old patent reported infre-
quent episodes of nephritic colic during the past 6
months. The physical examination revealed no sig-
nificant changes, as well as the exam of urinary sedi-
ment and urine culture. Imaging examinations (Fig-
ure-1) showed a nodule in the middle third of right
kidney. Considering this finding, after a discussion

on surgical approach and management with the pa-
tient, we opted for a right radical nephrectomy. The
surgical procedure was performed without any
intercurrence, and immediate post-operative out-
come was satisfactory.

The pathological examination showed right
kidney measuring 12.5 x 7.5 x 5.5 cm, weighting
242 g, and presenting in its middle portion, in sub-
capsular position, a circumscribed nodular lesion
measuring 4.8 x 4.5 x 3.5 cm. When observing the
sections, the lesion was well delimited, with brown-
ish-yellowish color, containing areas of necrosis and
hemorrhage. It presented a varying aspect, in a com-
bination of cystic, solid and papilliferous areas (Fig-
ure-1). The renal pelvis was not affected, and renal
artery and vein, as well as the ureter, showed no signs
of neoplastic infiltration. The tumor did not pass over
the renal capsule. Six lymph nodes from the perire-
nal fibroadipous tissue were dissected, with sizes
ranging from 0.6 to 2 cm in the longest axis. On
microscopy, the tumor showed either papillary or
solid architecture (forming well defined cell nests),
hyaline nodules and cells with clear or slightly eosi-
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nophilic and granular cytoplasm, limited by quite
distinctive edges (Figure-2). Metastases were seen
in 3 of the 6 dissected lymph nodes, thus determin-
ing a final staging (TNM 2002) pT1b pN2 pMX
(stage IV). Based on the aforementioned morphologi-
cal findings, immunohistochemical analysis was per-
formed in order to search for the TFE3 protein, with
positive result. The set of morphological and immu-
nohistochemical findings confirmed the diagnosis of
renal cell carcinoma associated with Xp11.2 translo-
cation / TFE3 (ASPL-TFE3) gene fusion. After ap-
proximately 6 months of follow-up, the patient shows
favorable outcome, without manifesting disease or
any other signs or symptoms.

COMMENTS

These tumors are characterized by transloca-
tions involving the Xp11.2 chromosome, all of them
resulting in genic fusions involving the TFE3 gene.
Those include t(X;1)(p11.2;q21) translocation, with
fusion of the TFE3 and PRCC genes, a
t(X;1)(p11.2;p34) translocation, with fusion between
PSF and TFE3, inv(X)(p11;q12) translocation, with
fusion of NonO (p54nrb) and TFE3 genes, and
t(X;17)(p11.2;q25) translocation, with fusion of the
ASPL (also known as RCC17 or ASPSCR1) and TFE3
genes. The latter is also present, though in a cytoge-
netically unbalanced form, in alveolar soft part sar-

Figure 1 –  A) Magnetic resonance imaging depicting the lesion in right kidney, in transversal and B) frontal sections. C) and D)
Details from the macroscopic examination, showing varied aspect, with cystic (C), papillary (P) and solid (S) areas.
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comas (1-3). A chromosome translocation is an aber-
ration associated with a change in the chromosomal
structure: a segment from one chromosome is trans-
ferred to another one. This kind of change allows the
recombination of unrelated sequences from different
chromosomes, with the formation of hybrid genes.
Such genes (then considered as oncogenes), in turn,
can eventually encode chimeric (mutant) proteins that
would act as mediators related to cell growth and
motility, potential for invasion and cellular morpho-
genetic differentiation. Thus, recognizing and study-
ing such chromosomal change could have a funda-

mental role for understanding carcinogenesis, as well
as for diagnosing and determining prognostic factors
associated with kidney carcinomas (2,3).

These tumors usually occur in children and
young adults (on the second and third decades of life),
though some cases have been described in older pa-
tients as well; apparently there is no difference in the
distribution by gender. Morphologically, they are gen-
erally characterized by their varied aspect, with pre-
dominantly papillary areas, eventually with solid or
cystic portions. Cells have a somewhat voluminous,
clear or slightly eosinophilic cytoplasm, with well-de-

Figure 2 – Sequence of photomicrographies. A) Solid tumoral area, containing cells with clear, finely granular cytoplasm (HE, X200).
B), C) and D) Show papillary areas at increasing magnifications, highlighting the hyaline nodule (B) and the cytoplasm aspect, which
is clear/finely granular with well-defined membrane (C) (HE, X100, X200 and X400, respectively).
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fined limits, and nuclei containing vesicular chro-
matin and prominent nucleoli. Scattered hyaline nod-
ules and psammomatous bodies can be seen. Such
findings can vary according to the different variants
(ASPL-TFE3 tumors have cells with less abundant
cytoplasm, more hyaline nodules and psammoma-
tous bodies, and are less solid than PRCC-TFE3 tu-
mors). The immunohistochemical analysis reveals
the nuclear labeling for the chimeric protein TFE3,
which is produced by the fusion of genes that en-
code chimeric proteins composed by the C-terminal
portion of TFE3 and by N-terminal portions of other
translocated segments, which constitutes the most
distinctive feature in these neoplasias; expression
of CD10 and RCC (renal cell carcinoma marker an-
tigen) has been described, but only 50% express
epithelial markers (EMA and cytokeratin, for ex-
ample) (1-4). Differential diagnosis includes papil-
lary and conventional (clear cell) renal cell carcino-
mas. In relation to outcome, little is known about
the clinical behavior of these carcinomas: the lit-
erature reports that tumors ASPL-TFE3, despite their
advanced stage, usually presented slow progression
(1-2). In summary, it is a rare renal tumor, with pe-
culiar morphogenetic characteristics and biological
behavior, which must be recognized by specialists.

Dr. Pedram Argani, Johns Hopkins
University Hospital,Baltimore, MD, USA,

performed the immunohistochemical analysis.
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EDITORIAL COMMENT

The WHO has recently presented a new clas-
sification for renal cell carcinomas in 2004. This clas-
sification included renal carcinomas with fusion of
the ASPL gene, which is present in alveolar soft part
sarcoma alveolar, and the PRCC gene, found in pap-
illary renal cell carcinoma. Jointly, theses tumors have
been denominated as carcinomas with translocation
of TFE3 gene in Xp 11.2 (PRCC-TFE3 and ASPL-
TFE3).

Recent information from European patholo-
gists and from the John Hopkins University show that
a large percentage of renal carcinomas occurring in

the first decades of life present TFE3 translocations,
thus suggesting that this group of tumors that are cur-
rently described, under a pathological perspective, as
typical renal cell carcinomas, are in fact genetically
and phenotypically different from conventional tu-
mors.

The case described in this paper is interest-
ing; furthermore, it reports an adult patient, which is
an uncommon fact. The real clinical significance of
this gene fusion is still unknown, but it could possi-
bly indicate tumors that are sensitive to different che-
motherapy agents.

Dr. Marcus V. Sadi
Section of Urology

University of Santo Amaro
Sao Paulo, SP, Brazil
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ABSTRACT

Introduction: Pseudo-Meigs’ syndrome is associated with tumors different from the benign
ovary tumor, but it has never been described in association to transitional cell carcinoma.

Case Report: A female 73 year-old patient presenting pleural effusion nonmetastatic associ-
ated with renal pelvis transitional cell carcinomathat resolved and did not recur after radical
nephroureterectomy.

Comments: Renal pelvis transitional cell carcinoma can result in the Pseudo-Meigs’ syn-
drome. Although being a rare clinical entity, the identification of such syndrome can result in an
accurate diagnosis, leading to an efficient surgical treatment, without comorbidity for the patient.

Key words: kidney; carcinoma, transitional cell; Meigs’ syndrome; pleural effusion
Int Braz J Urol.  2005; 31: 256-8

INTRODUCTION

Meigs & Cass (1) described the Meigs’ syn-
drome from case reports of patients with right pleu-
ral effusion and ascites associated with benign ovary
tumor, which were resolved after the removal of  the
ovarian lesion. The name pseudo-Meigs’ syndrome
is used to describe the same clinical situation, but
only when it is caused by tumors different from be-
nign ovary tumor (1).

CASE REPORT

Female patient, 73 year-old, admitted with
hematuria, weight loss and dyspnea. Examination of
the thorax showed reduction of the vesicular murmur
in the right pulmonary base. In the right flank a non-
painful mass was palpable. Laboratory tests were
performed: hematocrit 29.6%, leukocytes 9.300/mm3,
bacilli 372/mm3, platelet count 628.000/mm3, creati-
nine 0.6 mg/dL, glucose 96 mg/dL. Analysis of urine
presented countless erythrocyte.

Computed tomography (CT) of abdomen
showed a mass, involving almost completely the right
kidney (Figure-1). The chest radiograph (Figure-2)
and the CT scan demonstrated bilateral pleural effu-
sion. Bone scintigraphy was negative for metastasis;
the echocardiography was normal.

Figure 1 – Computed tomography (CT) of abdomen showing a
mass, involving the right kidney almost completely.
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Carrying out bilateral thoracocentesis.
Gram, BAAR research, cultures of fungus and bac-
teria were all negatives. Results for total proteins
were 3.5g/dL (serum = 5.5 g/dL) and the DHL was
156 u/L (serum = 212 u/L). Cytologic evaluation evi-
denced countless erythrocyte and absence of malig-
nant cells. Diagnosis of the biopsy was bilateral chronic
pleurisy. Two weeks after draining, patient’s dyspnea
returned. The CT scan evidenced pleural effusion.
Therefore, the patient was submitted to a thoracoscopy,
but there was no alteration in previous results.

Right nephroureterectomy was performed.
The pathological result was renal pelvis transitional
cell carcinoma; grade II of ASH. The patient had good
postoperative evolution with complete pleural effu-
sion disappearance.

After 7 months of postoperative, patient re-
mained asymptomatic, with image tests without pleu-
ral liquid reaccumulation, or others alterations.

COMMENTS

Renal pelvis carcinomas more frequently
metastasize in-continuity, but also by hematogenic and
lymphatic routes. The most common locals of

hematogenic dissemination are the liver, lungs, and
bones (2). Although pulmonary metastasis is com-
mon, metastases to pleura, as well as pleural effu-
sion, have not been described in association to tran-
sitional cell carcinoma.

The pleural effusion develops due to changes
in the capillary hemodynamic; when appearing as an
exudate suggests a local cause. Most of the times, the
cause of the effusion becomes evident after a proper
investigation. In the absence of post-pneumonic ef-
fusion, generalized hypoproteinemia or cardiac insuf-
ficiency, metastatic carcinoma, tuberculosis, pulmo-
nary infarct, and mesothelioma must be excluded (2).

Once the above causes were excluded, 2 bi-
opsies of pleura and 2 CT scanning were carried out
to assure nonexistence of pleural metastases. Besides,
the hemorrhagic appearance of the liquid could indi-
cate the malignant nature; however, successive analy-
ses of the liquid and biopsy had been all negative to
the presence of malignant cells, attesting that the
bloody liquid aspect did not demonstrate, necessar-
ily, the presence of malignancy (2).

The pseudo-Meigs’ syndrome has already
been reported associated with many different tumors,
but there was just one reported case associating the
syndrome with renal neoplasm, in the literature (2).

The pseudo-Meigs’ syndrome cases have in
common the cure of the pleural effusion after the re-
moval of the lesion. Such straight connection allows
classifying different tumors as being the cause of only
one syndrome (1,3).

Therefore, the renal pelvis transitional cell
carcinomacan result in the pseudo-Meigs’ syndrome.
The identification of such syndrome results in an ac-
curate diagnosis, leading to an efficient surgical treat-
ment, without comorbidity for the patient.

Professor Heitor A. Jammke
contributed to this manuscript.
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INTERMITTENT BLADDER URINARY RETENTION IN A YOUNG
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ABSTRACT

A singular case of female accessory urethra associated to a mobile bladder stone with an
unusual clinical presentation is reported. The role of perineal ultrasound is emphasized as a useful
diagnostic tool to study female urethra in a static and dynamic setting, including cases of partial or
complete urethral duplication.

Key words: urethra; abnormalities; urethral obstruction; bladder calculi
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INTRODUCTION

Urethral duplication and accessory urethra
are both extremely rare lower urinary tract malfor-
mations, especially in females. The exact etiology
of these conditions is still unknown and among the
reported classifications, the Ortolano-Nasarallah’s
one seems to be the more complete at this moment
(1).

By a review of the literature, there is a gen-
eral agreement on the higher incidence of urethral
malformations in males and that in most cases the
duplicated or accessory urethra lies on a sagittal ven-
tral plane and joins the primary urethra in 70% of the
cases (2-3). In females, the urethral duplication sel-
dom lies on a coronal plane and it is very often asso-
ciated with bladder duplication. It is not rare that as-
sociated upper urinary tract malformations occur (e.g.
ureteral ectopia).

We report a singular case concerning a
young woman with a mobile bladder stone indwelled
in an accessory blind urethra placed on the coronal
plane.

CASE REPORT

A 29 years-old woman came to our observa-
tion for recurrent bladder urinary retentions. Medi-
cal history showed since childhood mild dysuria and
recurrent lower urinary tract infections. Because of
these symptoms the patient was submitted to ultra-
sonography and a bladder stone (width 1 cm) was
diagnosed, in 1997. A subsequent urethrocystoscopy
failed to demonstrate the calculus.

Because of recurrent bladder urinary reten-
tions, in 2003 the patient underwent excretory urog-
raphy that failed to show any urinary tract abnormali-
ties.

In February 2004, a perineal ultrasound was
carried out. It showed 2 linear hypoecoic separate
structures coming from the bladder trigone up to the
perineum. These 2 structures’ pathways were paral-
lel on a latero-lateral plane with the right not reach-
ing the perineum (Figure-1).

An oval stone 1 cm wide indwelled in the
bottom of the right structure while the second struc-
ture, situated on the left, had a normal course up to
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external urethral meatus, with a small diverticulum
in its middle. The bladder was normal.

A dynamic perineal ultrasound in supine po-
sition was particularly useful to show during the mic-
turition the emptying of the accessory urethra and the
migration of the stone into the bladder. In orthostatic
position, the stone nested again in the accessory ure-
thra.

A retrograde cystourethrography demon-
strated an accessory blind urethra and, parallel to it
on the left, the primary urethra with a severe pre-
stenotic dilatation during micturition (Figure-2). Af-
ter the micturition, the contrast medium outlined the
bottom of accessory urethra and a small mid-urethral
diverticulum of the primary urethra.

A urethrocystoscopy and mechanical
cystolitotripsy was carried out and it was reported a
substenotic external urethral meatus and normal blad-
der capacity with topic ureters.

Figure 1 – Perineal ultrasound. A) Stone nested in the bottom of the blind accessory urethra [1] running parallel to primary urethra
[2]. B) After micturition, stone is no more detectable because of its migration into the bladder. Accessory urethra’s cul-de-sac [1] is still
detectable.

Figure 2 – Voiding cystography. On the left is evident accessory
urethra distally ending in a cul-de-sac close to perineum [1]. A
kinking of the primary urethra with a severe prestenotic dilata-
tion  is also evident  [2].
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COMMENTS

In a Medline literature review, similar cases
were not found, in particular with reference to a par-
tial or complete urethral duplication on a coronal
plane.

The relevance of this case report is due to
simultaneous multiple lower urinary tract malforma-
tions (accessory urethra, primary urethral diverticu-
lum, and primary urethral substenosis) without any
significant impact on the quality of life.

Of particular significance is the clinical be-
havior of the migrating bladder stone indwelled in
the blind accessory urethra intermittently causing

outlet obstruction. The small midurethral diverticu-
lum of the primary urethra is probably secondary to
mild-moderate urinary obstruction.
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ABSTRACT

Avulsions of penile and scrotal skin are uncommon events and are caused mainly by acci-
dents with industrial machines and agricultural machine belts.

We report the case of a 30-year old patient with avulsion and traumatic degloving of the
penile and scrotal skin, with exposure of the cavernous bodies, spongy body, and testes due to an
industrial machine accident. Reconstruction was performed in steps, achieving a satisfactory esthetic
result, normal voiding and reestablished sexual function.

Key words: penis; scrotum; wounds and injuries; reconstructive surgical procedures
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INTRODUCTION

Skin avulsions of male genitals are a rare uro-
logical emergency (1). Although not life-threatening,
such lesions are incapacitating and psychologically
devastating (2) and occur mainly because of accidents
with industrial machines or agricultural machine belts
(2,3). Avulsions vary from simple lacerations to vir-
tual emasculations (1). Generally, lesions reach only
the skin, causing minimal bleeding without produc-
ing damage to cavernous bodies, the spongy body or
testes (1,2).

CASE REPORT

A 30-year old metallurgist was seen at one
municipal hospital in June 2003 suffering from trauma
to the external genitalia because of a work accident
involving industrial machinery. At the emergency
room, a total avulsion of penile and scrotal skin was
detected. The skin presenting avulsion had remained
fixed to the penis through a pedicle formed by a flap
in the coronal sulcus, and the skin at the scrotal base
had been preserved (Figure-1).

The patient was taken to the surgery room ap-
proximately 2 hours after the accident. Following peri-
dural anesthesia, the medical staff performed a careful
cleaning, an inventory of lesions and a debridement of
devitalized tissues. The penis was covered again with
the skin attached to the coronal sulcus assuming its
viability due to the pedicle with apparently good vas-
cularization. The left testis was recovered with remain-
ing skin from the scrotum, and the right testis was bur-
ied in the inguinal region. A small area at the dorsum
penis was left uncovered and the staff preferred to wait
for healing by second intention. Dressings and debri-
dement of devitalized tissues were performed under
anesthesia. After 40 days, the patient underwent re-
sectioning of the cicatricial area at the dorsum penis
and a free epidermal graft using skin from the
anterosuperior area of the iliac spine.

Three months after the last procedure, the
patient recovered regular sexual activity. However,
he reported painful erections due to tension and cica-
tricial retraction of the grafted skin.

Seven months after the accident, the patient
underwent re-sectioning of the free graft scars. The
bleeding area of the penis was covered by rotating
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the well-vascularized skin from the penis and scro-
tum with good esthetic and functional results. On the
same procedure, a right orchiopexy was performed.
The remaining scrotal skin was well vascularized and
elastic, and the testis could be properly housed inside
the scrotum (Figure-2).

COMMENTS

Industrial machine pulleys, chains and rotary
discs were responsible for the injury when they grasped
the operator’s clothes and pulled out the skin of the
genital region. The skin was torn at the scrotum, drag-
ging the skin overlay from the base of the penis while
the connection with the coronal sulcus remaining in-
tact. Part of the scrotal skin was included in the loose
segment. There was no significant blood loss.

After cleaning and debridement of devital-
ized tissues, the exposed tissues were covered with
viable flaps from the remaining skin.

When there is no available skin, penile burial
in the scrotum or in the suprapubic region is performed
(1). In the reported case, the posterior portion of the
scrotal skin was available for suture and this tissue
was used to cover the left testis and the base of the
penis. At a subsequent stage, we opted for using a
free graft to cover the dorsal bleeding area of the pe-
nis. Other techniques, such as testicular burial in the
inguinal region or the inner thigh or expansion of the
scrotal tissue can be employed as well (3).

Among the post-operative complications that
have been reported in the literature are edema, infec-
tion, hemorrhage and cicatricial retraction (2). The
treatment of these complications must be the most
conservative possible in order to bring benefits to the
patient (3).
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Figure 1 – Traumatic degloving lesion of penile and scrotal skin. Figure 2 – Surgical repair. Final postoperative aspect.

Received: November 24, 2004
Accepted after revision: March 28, 2005

Correspondence address:
Dr. Luis Alberto Zanettini
Rua Bento Gonçalves, 2048
Caxias do Sul, RS, 95020-410, Brazil
Fax: + 55 54 223-3144
E-mail: urolaz@terra.com.br



264

TRANSLUMINAL PUNCTURE IN URETERAL OBSTRUCTIONSurgical Technique
International Braz J Urol
Official Journal of the Brazilian Society of Urology

Vol. 31 (3): 264-268, May - June, 2005

MANAGEMENT OF COMPLETE URETERAL OBSTRUCTIONS WITH A
TRANSLUMINAL PUNCTURE TECHNIQUE

TULGA EGILMEZ, SEZGIN GUVEL, FERHAT KILINC, OZGUR YAYCIOGLU,
HAKAN OZKARDES

Department of Urology (TME, SG, FK, OY), Adana Clinic and Research Center, Baskent University School of
Medicine, Adana, and Department of Urology (HO), Baskent University School of Medicine, Ankara, Turkey

ABSTRACT

Introduction: The traditional delayed treatment of iatrogenic complete ureteral obstruction is
open surgery. An easy endourological technique, transluminal re-canalization of the ureter by guide-
wire puncture under fluoro-endoscopic control, which has been performed on 4 patients, is described.

Surgical technique: With the guidance of C-arm fluoroscopy, by moving the C-arm to differ-
ent planes, the tip of the ureteroscope is directed to the correct plane to meet the obliterated proximal
end of the ureter and under direct vision, transluminal puncture is performed using the stiff end of a
0.035-inch guide wire. Once the stiff end of the guide-wire is in the lumen of the proximal ureter, an
ureteral catheter is introduced over the guide wire, the guide wire is then removed and reinserted
through the ureteral catheter with its soft end leading and a double J catheter is inserted. Ureteral
stricture, if later encountered, is treated with balloon dilatation.

Results: Continuity of the ureter was restored in all 4 patients. The double J stents were
removed 6 weeks later and a retrograde pyelography revealed resolution of the hydronephrosis with-
out extravasation of urine.

Conclusion: Although a very satisfactory result was achieved in our cases, more cases are
needed to show if it can be an alternative to conventional surgical repair. However, we believe that
this minimally invasive technique can be used for short obliterated ureteral segments and neither
delays nor does it preclude further management using open surgery.

Key words: ureteral obstruction; urinary fistula; ureteroscopy; surgical procedures, minimally invasive
Int Braz J Urol.  2005; 31: 264-8

INTRODUCTION

Ureteral injury during gynecologic surgery
is an infrequent but serious complication, with an
estimated incidence from 0.5 to 4 percent of all pro-
cedures (1). The traditional delayed treatment for
complete ureteral injuries is open surgery preceded
by several weeks to months of nephrostomy drain-
age.

We report an easy technique, transluminal re-
canalization of the ureter by guide-wire puncture

under fluoro-endoscopic control, used to treat 4
patients with postoperative ureteral damage leading
to complete ureteral obliterations and an
ureterovaginal fistula.

MATERIALS AND METHODS

Total ureteral obstruction was revealed by
intravenous pyelography (IVP) in 3 patients, 35 to 45
years old, who had admitted to the outpatient clinic
with flank pain and also in another 41 years old patient
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with concomitant ureterovaginal fistula who presented
with urinary incontinence. A proximal ureteral
obstruction in one patient and distal ureteral
obstructions in 3 patients were due to pyelolithotomy
and total abdominal hysterectomy, respectively, which
they had underwent 20 days to 3 months ago. The
patient with total ureteral obstruction and also an
ureterovaginal fistula noted urine leakage from her
vagina with a need of approximately 30 pads per day
to remain dry. Methylene blue instilled into the
bladder showed no dye in the vagina and
ureterovaginal fistula was confirmed by spiral-
computed tomography. IVP revealed grade 3
hydronephrosis and non-visualization of the distal
ureteral segment in all of the patients with distal
ureteral obstruction and non-visualization of the ureter
below the ureteropelvic junction in the patient with
the proximal ureteral obstruction. All of the patients
were initially treated with percutaneous nephrostomy
catheter drainage followed by re-canalization of the
ureter by guide-wire puncture under fluoro-
endoscopic control. Appropriate antibiotics according
to the patients’ urine cultures were initiated
preoperatively to all of them and were continued for
5 days after the operation.

Surgical Technique

1. The patient is positioned in the lithotomy posi-
tion. Retrograde ureterography and an antegrade
pyelography are performed simultaneously re-
vealing the distance between the 2 ureteral ends
(Figures-1 and 2).

2. Ureteroscopy is performed until the site of ob-
struction. With the guidance of C-arm fluoros-
copy, by moving the C-arm to different planes,
the tip of the ureteroscope is directed to the cor-
rect plane to meet the obliterated proximal end
of the ureter (Figure-1) and under direct vision,
transluminal puncture is performed using the stiff
end of a 0.035-inch guide wire (Figure-3).

3. Once the stiff end of the guide-wire is in the lu-
men of the proximal ureter, an ureteral catheter
is introduced over the guide wire, the guide wire
is then removed and reinserted through the ure-
teral catheter with its soft end leading.

4. Leaving the guide wire in place, retrograde pyel-
ography is carried out through a double lumen
catheter or through the side port of the
ureteroscope (Figure-4).

Figure 1 –  Antegrade ureterography of the patient with distal
ureteral obstruction and concomitant ureterovaginal fistula show-
ing the ureterovaginal fistula tract (black arrows) and complete
ureteral obliteration. ‘V’ is showing the contrast filled vagina.
Ureteroscope is in the distal ureter and with the guidance of C-
arm fluoroscopy, is positioned in the correct plane toward the
proximal ureter (white arrow).

Figure 2 –  Ureteroscopy is performed until the obstruction site
and retrograde ureterography is performed through the
ureteroscope showing total obstruction.
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5. If necessary balloon dilation is performed (Fig-
ures-5 and 6).

6. A double J catheter is inserted.

In the patient with a concomitant ure-
terovaginal fistula, retrograde pyelography showed
complete obliteration of the ureter approximately 4
cm from the ureteral orifice and an antegrade pyel-

Figure 3 – Transluminal puncture under ultrasound guidance is
performed using the stiff end of the guide-wire.

Figure 4 –  Retrograde ureterography showing opacification of
the proximal part of the collecting system with a narrow segment
at the site of previous obstruction.

Figure 5 –  Balloon dilatation is performed.

Figure 6 –  Retrograde pyelography after balloon dilation.

ography performed simultaneously revealed an ap-
proximately 5 mm distance between the two ure-
teral ends together with an ureterovaginal fistula
tract originating from the distal dilated ureter. In the
other 2 patients with total distal ureteral obstruc-
tions, the distance between the 2 ureteral ends was
approximately 4 mm and they underwent the same
procedure.
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Figure 7 – IVP of the patient with distal ureteral obstruction and
ureterovaginal fistula, performed 1 year postoperatively revealed
normal left distal ureter and resolution of the hydronephrosis.

onstrate the site of injury, to relieve the symptoms or
to control wetness by urinary diversion (2). Lang and
associates have reported 5 successfully treated ure-
teral injuries managed with percutaneous ureteral
catheterization alone in which 4 were accompanied
with fistulas (3). Retrograde passage of ureteral stents
may not always be successful due to angulation, steno-
sis or complete obstruction. Ureteroscopy has been
used to overcome angulation and stenosis allowing
visual assessment of the injured area and passage of
a guide-wire or catheter if the ureteral lumen is iden-
tified (4). However, ureteroscopy alone fails when
complete obliteration of the ureteral lumen exists. We
have used a technique similar to a needle puncture
procedure previously utilized in the management of
urethral obliterations in order to discard the need for
open surgery (5).

Although a very satisfactory result was
achieved in our cases, more cases are needed to show
if it can be an alternative to conventional surgical re-
pair. However, we believe that this minimally inva-

To the patient with a total proximal ureteral
obstruction just below the ureteropelvic junction, the
procedure was performed with ultrasound guidance
instead of antegrade pyelograpy due to spontaneous
dislocation of the percutaneous nephrostomy catheter
prior to surgery. The retrograde pyelography carried
out after the procedure, revealed the ureteropelvic
junction to be slightly narrow and balloon dilation
was performed to the ureteropelvic junction.

RESULTS

Continuity of the ureter was restored in all 4
patients. In the patient with a concomitant ureterovagi-
nal fistula, the vaginal leakage ceased on the day of
the operation allowing removal of the percutaneous
nephrostomy catheter. The patients tolerated their
stents reasonably well preventing early removal. The
double J stents were removed six weeks later and a
retrograde pyelography revealed resolution of the hy-
dronephrosis without urine extravasation. Follow-up
urine cultures were sterile in all of the patients. In 2
patients (50%) with distal ureteral obstruction, IVP
performed in the 3rd postoperative month showed
mild stenosis at the previous obstruction site. Al-
though Mag-3 diuretic renal scintigraphy showed no
urinary obstruction, these patients were managed with
balloon dilatation due to intervals of flank pain. Fol-
low-up IVP 1 year postoperatively was normal in all
of the patients (Figure-7).

COMMENTS

Management of an ureteral injury is usually
complicated by a delay in diagnosis. After the diag-
nosis is confirmed, immediate corrective surgery, tem-
porary nephrostomy catheter insertion with delayed
corrective surgery, or observation and delayed repair
for persistent fistula are the conventional treatment
options. The technical difficulties associated with
reoperation in an anatomically distorted field has led
search for endourological techniques. Percutaneous
nephrostomy and/or antegrade ureteral stent insertion
have previously been reported to be effective. Persky
and associates reported iatrogenic ureteral injuries in
which percutaneous nephrostomy was utilized to dem-
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sive technique can be used for short obliterated distal
ureteral segments and neither delays nor does it pre-
clude further management using open surgery.
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Letter to the Editor
International Braz J Urol
Official Journal of the Brazilian Society of Urology

Vol. 31 (3): 269-269, May - June, 2005

RE: RADIOLOGICAL CLASSIFICATION OF RENAL ANGIOMYOLIPOMAS
BASED ON 127 TUMORS

A. PRANDO

Int Braz J Urol. 2003; 29: 208-16

Dear Editor,
We read the article by Dr. Prando with inter-

est (1). He evaluated the radiological findings of 127
angiomyolipomas (AML) and defined 4 categories
depending on the fat content of the tumors. The au-
thor defined pattern-I as small (< 1.5 cm), intrarenal,
homogenous and predominantly fatty lesions and pro-
posed that these lesions tend to become more heter-
ogenous (with increasing amounts of non-fatty soft
tissue, intratumoral vessels or hematoma) if they grow.
However, we would like to report a case of a large
ruptured renal AML with very high amounts of fatty
tissue. She was a 46-year-old woman presented to
emergency service because of a sudden occurence of
left upper abdominal pain. A plain abdominal film
was negative and abdominal ultrasonography showed
highly echogenic lesion in the lower pole of left kid-
ney surrounded by a hypoechogenic mass. Enhanced
computed tomography (CT) of the abdomen con-

Figure 1 – Left renal AML with perinephric hemorrhage (H).
Enhanced CT scan shows homogenous mass with dominant fat
attenuation (T).

firmed the presence of large perinephric collection
with density of blood (+34 HU) including  a 9-cm
tumoral mass (-85 HU in all regions of the mass) in
the center of the hematoma (Figure-1). The patient’s
general condition deteriorated in a few hours with
fall in hemoglobin levels. An emergency operation
was planned and nephrectomy with evacuation of a
large amount of blood clots was carried out. Patho-
logical examination of the mass revealed AML which
had been macroscopically seen as yellow colored fatty
tissue in cross-sections. The tumor was demonstrat-
ing the histological features belonging to pattern-I in
Dr. Prando’s categorization system. However, its size
was discordant with the same group.

According to our experience, the prevalence
of huge AML’s with very high amount of fat is very
rare. We think that this kind of categorization sys-
tems would help identifying imaging characteristics
of AML, their differential diagnosis and further thera-
peutic alternatives for most cases as Dr. Prando had
already emphasized in the paper. But, larger series of
study groups would provide information of unique
categorization systems accepted worldwide.

We thank Dr. Prando for this interesting and
insightful article.

Respectfully,

Dr. Ozlem Turksoy
Dr. Husnu Tokgoz

Dr. Sema Toparli
Ankara Numune Training and Research Hospital,

Department of Radiology (OT, ST) and Ankara
Cankaya Hospital, Department of Urology (HT)

Ankara, Turkey
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STONE DISEASE _______________________________________________________________

Chapter 1: AUA guideline on management of staghorn calculi: diagnosis and treatment
recommendations

Preminger GM, Assimos DG, Lingeman JE, Nakada SY, Pearle MS, Wolf JS Jr; (Members of the AUA
Nephrolithiasis Guideline Panel
J Urol. 2005; 173: 1991-2000

NO ABSTRACT AVAILABLE

Editorial Comment
In 1994, the AUA Nephrolithiasis Clinical Guidelines Panel on Staghorn Calculi recommended that

percutaneous nephrolithotomy (PNL) with or without adjuvant shock wave lithotripsy (SWL) (combination
therapy) should constitute first line therapy for most patients with staghorn calculi. A new Guidelines panel was
recently convened to review the literature from 1992 through 2003 to ascertain any recent changes in treatment
outcomes for staghorn calculi. Based on their findings, the recommendation for first line treatment of staghorn
calculi was PNL.

This modification in treatment recommendation since the 1994 Guideline was based on superior stone-
free rates for PNL compared with combination therapy (78% versus 66%, respectively), fewer mean total
procedures/pt (1.9 vs. 3.3, respectively) and comparable morbidity. Further, the panel noted a decline in stone
free rates for combination therapy since the 1994 recommendations, largely due to less rigid adherence to the
regimen of PNL-SWL-PNL and greater reliance on SWL to clear fragments from the kidney. With the
development of improved flexible nephroscopes and the Holmium: YAG laser, PNL monotherapy is used more
readily and with greater success, resulting in less reliance on SWL for treatment of residual fragments.

Once again, the Panel discouraged SWL monotherapy for treatment of staghorn calculi based on inferior
stone free rates and higher mean total procedures per patient compared with the other treatment options. Although
open surgery remains an option for the treatment of patients with complex staghorn calculi who might not be
rendered free of stones after a reasonable number of percutaneous procedures, this option should be utilized
exceptionally rarely.

Dr. Margaret S. Pearle
Associate Professor of Urology

University of Texas Southwestern Med Ctr
Dallas, Texas, USA

Is newer always better? A comparative study of 3 lithotriptor generations
Gerber R, Studer UE, Danuser H

Department of Urology, University of Bern, Bern, Switzerland
J Urol. 2005; 173: 2013-6

Purpose: At a single center we compared the efficacy of 3 generations of lithotriptors using identical
protocol inclusion and followup criteria but with different modes of anesthesia.

Materials and Methods: We compared stone disintegration and dilatation of the pyelocaliceal system
achieved in a prospective, randomized trial comparing the original HM3 (Dornier Medtech, Kennesaw, Georgia)
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and Lithostar Plus (LSP) lithotriptors, and a matched, consecutive series of 107 treatments with the Modulith
SLX. Stone disintegration and dilatation of the pyelocaliceal system were evaluated by abdominal plain x-ray
and renal ultrasonography 1 day and 3 months after treatment.

Results: A total of 82 treatments with the HM3, 75 with the LSP and 107 with the SLX were analyzed,
matched for stone burden and location within the pyelocaliceal system. On postoperative day 1, 91%, 65% and
48% patients treated with the HM3, LSP and SLX, respectively, were stone-free or had fragments that were 2
mm or less (HM3 vs. LSP p < 0.001, HM3 vs. SLX p < 0.001 and LSP vs. SLX p = 0.015). Three to 5 mm
fragments were found in 7%, 21% and 35% of patients (p = 0.006, < 0.001 and 0.06), and fragments 6 mm or
greater were found in 1%, 14% and 15% (p = 0.002, < 0.001 and 0.1, respectively). The re-treatment rate was
4% in the HM3 group, 13% in the LSP group and 38% in the SLX group (HM3 vs. LSP p = 0.05, HM3 vs. SLX
p < 0.001 and LSP vs. SLX p < 0.001). Obstructive pyelonephritis occurred in 1% of the HM3 group, 8% of the
LSP group and 5% of the SLX group (HM3 vs. LSP p = 0.02, HM3 vs. SLX p = 0.12 and LSP vs. SLX p = 0.4).
All re-treatments except those in 5 patients were performed with the HM3. Therefore, the 3-month stone-free
rate was comparable in all 3 groups (HM3 87%, LSP 80% and SLX 81%).

Conclusions: This study indicates that the HM3 lithotriptor disintegrates caliceal and renal pelvic stones
better than the LSP and SLX machines, resulting in fewer complications and re-treatments. Disintegration with
the LSP machine was also superior to that of the SLX with a need for fewer re-treatments.

Editorial Comment
Since the introduction of shock wave lithotripsy over 2 decades ago, there have been efforts under

way to develop new lithotriptors that are easier to use, require less anesthesia, cause less pain, occupy less
space and cost less without compromising the stone free rates achieved with the original Dornier HM3. By
nearly all accounts the lithotripter manufacturers succeeded, with one critical exception, success rates.
Retrospective SWL series suggested that stone free and retreatment rates for newer generation lithotripters
were often inferior to those of the first generation Dornier HM3. Subsequently, Graber and colleagues showed
superiority of the HM3 in a direct comparison with the Lithotstar Plus with regard to stone free and retreatment
rates in a prospective, randomized trial, the only of its kind. The current study utilized data from the randomized
trial in a matched pair analysis based on stone size and location with the Storz SLX and demonstrated
superior outcomes with the HM3 followed by the Lithostar Plus, then the Storz SLX with regard to stone free
rates, retreatment rates and post-operative obstructive pyelonephritis. Furthermore, treatment of Lithostar
Plus and SLX failures with the HM3 resulted in normalization of the ultimate success rates among the 3
groups, further highlighting the ability of the HM3 to salvage treatment failures from newer generation
lithotripters.

The SLX, with an even smaller focal zone and higher peak pressure than either the HM3 or Lithostar
Plus, yielded poorer stone free rates than either of the other 2 lithotriptors, suggesting that peak pressure is not
the sole measure of fragmentation potential. Thus, the question the authors posed, “Is new always better?”
would have to be answered in the negative in this case. Perhaps lithotriptor manufacturers will take heed and
learn a lesson from old technology.

Dr. Margaret S. Pearle
Associate Professor of Urology

University of Texas Southwestern Med Ctr
Dallas, Texas, USA
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ENDOUROLOGY & LAPAROSCOPY ______________________________________________

Renal cryoablation: outcome at 3 years
Gill IS, Remer EM, Hasan WA, Strzempkowski B, Spaliviero M, Steinberg AP, Kaouk JH, Desai MM,

Novick AC
Section of Laparoscopic and Minimally Invasive Surgery, Glickman Urological Institute and Department of

Radiology, Cleveland Clinic Foundation, Cleveland, Ohio, USA
J Urol. 2005; 173: 1903-7

Purpose: We report intermediate term oncological followup data on 56 patients undergoing laparoscopic
renal cryoablation, of whom each completed a 3-year followup.

Materials and Methods: Since September 1997, 56 patients undergoing laparoscopic renal cryoablation
have completed a followup of 3 years each. The postoperative followup protocol comprised serial magnetic
resonance imaging (MRI) at 1 day, months 1, 3, 6, 12, 18 and 24, and yearly thereafter for 5 years. Computerized
tomography guided needle biopsy of the cryolesion was performed 6 months postoperatively and repeated if
MRI findings were abnormal. Followup data were obtained prospectively.

Results: For a mean renal tumor size of 2.3 cm mean intraoperative size of the created cryolesion was
3.6 cm. Sequential mean cryolesion size on MRI on postoperative 1 day, and at 3 and 6 months, and 1, 2 and 3
years was 3.7, 2.8, 2.3, 1.7, 1.2 and 0.9 cm, representing a 26%, 39%, 56%, 69% and 75% percent reduction in
cryolesion size at 3 and 6 months, and 1, 2 and 3 years, respectively. At 3 years 17 cryolesions (38%) had
completely disappeared on MRI. Postoperative needle biopsy identified locally persistent/recurrent renal tumor
in 2 patients. In the 51 patients undergoing cryotherapy for a unilateral, sporadic renal tumor 3-year cancer
specific survival was 98%. There was no open conversion, kidney loss, urinary fistula, dialysis requirement, or
perirenal or port site recurrence in any patients.

Conclusions: Three-year outcomes following renal cryoablation are encouraging. Longer term (5-year)
data are necessary to determine the proper place of renal cryotherapy among minimally invasive, nephron
sparing options.

Editorial Comment
Minimally invasive ablative techniques are becoming more popular and longer clinical data have been

demonstrated by different centers.
The technology seems to ablate the renal cancer cells efficiently and the surgical technique offers

comparable complication rates to other nephron-sparing techniques. Not surprisingly, this method of renal
mass ablation preserves renal function adequately. As the authors concluded longer clinical follow-up is needed.

Dr. Fernando J. Kim
Assistant Professor of Urology

University of Colorado Health Sciences Center
Denver, Colorado, USA

Minimally invasive pediatric nephrectomy
Harrell WB, Snow BW

University of Utah Health Sciences Center, Division of Urology, Salt Lake City, Utah, USA, and Primary
Children’s Medical Center, Division of Pediatric Urology, Salt Lake City, Utah, USA

Curr Opin Urol. 2005; 15: 277-281
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Purpose of Review: Since the first laparoscopic pediatric nephrectomy was performed in 1992, many
articles have reported the feasibility of minimally invasive nephrectomy, heminephrectomy, and
nephroureterectomy in children. This article reviews the literature related to minimally invasive nephrectomy,
including robot-assisted surgery, and its complications published between November 2002 and November
2004.

Recent Findings: The retroperitoneoscopic approach to nephrectomy and nephroureterectomy continues
to prove successful in the pediatric population, although the transperitoneal approach is beneficial in combined
upper and lower tract procedures. Initial reports on bilateral transperitoneal nephrectomy for nephrotic syndrome
and laparoscopic nephrectomy for Wilms tumor are presented. Comparison studies between laparoscopic
nephrectomy and open procedures are reviewed. Robot-assisted procedures are possible in children but little
information is available on their pediatric use at the present time. Laparoscopy in children appears to have a
similar complication rate to that in adults.

Summary: More studies are needed to compare the outcomes of minimally invasive procedures with
those of open procedures. Robot-assisted surgery offers promise but expense currently limits its use.

Editorial Comment
Since the first laparoscopic nephrectomy in a child was performed by Kavoussi and Koyle in 1992,

many articles have demonstrated the feasibility of laparoscopic nephrectomy, heminephrectomy, and
nephroureterectomy in children but this surgical technique remains controversial in the pediatric population.
This review demonstrates the feasibility, differences between laparoscopic urological surgery in adults versus
children, the possible future applications of laparoscopic anatomical knowledge to decrease intraoperative
morbidity and superior cosmetic results of minimally invasive surgery.

Dr. Fernando J. Kim
Assistant Professor of Urology

University of Colorado Health Sciences Center
Denver, Colorado, USA

IMAGING _______________________________________________________________________

Issues, controversies, and clinical utility of combined PET/CT imaging: what is the interpreting
physician facing?

Blodgett TM, Casagranda B, Townsend DW, Meltzer CC
Department of Radiology, University of Pittsburgh Medical Center, Pittsburgh, PA, USA

AJR Am J Roentgenol. 2005; 184 (5 Suppl): S138-45

Objective: This article identifies the most commonly encountered issues of combined PET/CT and
shows the wide variability in perceived possible solutions to these issues. This article will serve as a catalyst to
stimulate discussion between experts in both radiology and nuclear medicine.

Conclusion: Combining a PET tomography and CT scanner into a single unit amounts to advantages
that are not merely additive, but synergistic. Even PET/CT skeptics will embrace the technology after becoming
acquainted with the possibilities and will accept the reality that there is no return to PET only.
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Editorial Comment
Combined PET/CT scanners are rapidly becoming the new standard in oncologic imaging because

provides information on the morphology and function of tumors in one examination. This technology incorporates
a multislice helical CT (16 or more channels) and high-resolution PET scanners. The information offered by
this method has superior diagnostic capabilities and are very useful for staging neoplasms and radiation therapy
planning. This an excellent article that discusses with clarity all very important issues related to the application
of this new technology. Several interesting issues are discussed such as protocols of examination, how and by
whom the scans are interpreted, the variability in reporting methods, where is the best place for the equipment
and many other operational, educational and legal issues. The authors emphasizes that at this stage, the best
indications of PET/CT are for staging patients with lymphoma, lung and colorectal cancer and for restaging
patients who have undergone extensive surgery or who have had significant levels of radiation, both of which
tend to distort normal anatomy and cause inflammatory changes (head and neck, colorectal, thyroid and ovarian
cancer, and lymphoma). Although at this stage the role of PET/CT in the evaluation of urological malignancies
is limited (detection of metastases and recurrences of renal cell cancer, identification of vital tumor tissue after
chemotherapy of seminomatous germ cell tumors and detection of nodal metastases from bladder cancer), we
still strong recommend the reading of this manuscript which will help the urologist to understand the several
complex issues related to the application of this technology.

Dr. Adilson Prando
Chief, Department of Radiology

Vera Cruz Hospital
Campinas, São Paulo, Brazil

Radiologic findings of segmental testicular infarction
Fernandez-Perez GC, Tardaguila FM, Velasco M, Rivas C, Dos Santos J, Cambronero J, Trinidad C, San

Miguel P
Radiology Department, Povisa Medical Center, Vigo (Pontevedra), Spain

AJR Am J Roentgenol. 2005; 184: 1587-93

Objective: Our objective was to describe the radiologic findings of segmental testicular infarction and
to establish a proper diagnosis that can avoid orchiectomy.

Conclusion: The presence of a triangular-shaped avascular intratesticular lesion on sonography or MRI
and enhancement of the surrounding borders on enhanced MR images may suggest a presurgical diagnosis of
segmental testicular infarction and therefore avoid a total orchiectomy in these patients.

Editorial Comment
The authors present interesting imaging findings observed in 12 patients with a relatively rare testicular

disorder such is segmental testicular infarction. This condition which usually presents as an acute scrotum and
may be associated with epididymoorchitis, hematologic disorders, vasculitis and postoperative changes, is
usually diagnosed only after orchiectomy. In this series, an acute scrotum was the most frequent clinical
presentation, being observed in 8 of 12 patients (67%). Ultrasound findings were very suggestive of this entity
(solid and wedge shaped avascular area on color Doppler examination, with the vertex at the testicular
mediastinum). Occasionally, however, a small rounded solid mass simulating an intratesticular tumor was
observed. On contrast enhanced T1-weighted MR images, segmental testicular infarction showed an enhanced
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rim surrounding the lesion in 92 % of patients. This paper is very important for calling the attention of the
radiologist and urologist in order to recognize segmental testicular infarction and thus to avoid unnecessary
orchiectomy. The authors concluded that these imaging findings (ultrasound and complimentary MRI in difficult
cases), associated with the negative tumoral markers and short follow-up, should allow confidence in the diagnosis
and thus avoid orchiectomy.

Dr. Adilson Prando
Chief, Department of Radiology

Vera Cruz Hospital
Campinas, São Paulo, Brazil

UROGENITAL TRAUMA _________________________________________________________

The treatment of posterior urethral disruption associated with pelvic fractures: comparative
experience of early realignment versus delayed urethroplasty

Mouraviev VB, Coburn M, Santucci RA
Prostate Centre, Vancouver General Hospital, Vancouver, British Columbia, Canada

J Urol. 2005;173: 873-6

Purpose: Urological treatment of the patient with severe mechanical trauma and urethral disruption
remains controversial. Debate continues regarding the advisability of early realignment vs delayed open
urethroplasty. We analyzed our experience with 96 patients to determine the long-term results of the 2 approaches.

Materials and Methods: We retrospectively reviewed the records of 191 men with posterior urethral
disruption after severe blunt pelvic injury between 1984 and 2001, of whom 96 survived. Data on 57 patients
who underwent early realignment were compared to those on 39 treated with delayed urethroplasty with an
average 8.8-year followup (range 1 to 22). All patients were evaluated postoperatively for incontinence, impotence
and urethral strictures.

Results: The majority of patients had severe concomitant organ injuries (78%) and severe pelvic fractures
(76%). The overall mortality rate was 51%. Diagnosis of urethral rupture was based on clinical findings and
retrograde urethrography. Strictures developed in 49% of the early realignment group and in 100% of the
suprapubic tube group. Impotence (33.6%) and incontinence (17.7%) were less frequent in the early realignment
group than in the delayed reconstruction group (42.1% and 24.9%, respectively). Patients with delayed
reconstruction underwent an average of 3.1 procedures compared with an average of 1.6 in the early realignment
group.

Conclusions: Early realignment may provide better outcomes than delayed open urethroplasty after
posterior urethral disruption. Increased complications are not seen and, although it can be inconvenient in the
massively injured patient, it appears to be a worthwhile maneuver.

Editorial Comment
Mouraviev et al, detail their extensive experience with a retrospective review of 191 urethral disruption

injuries. The acute management of pelvic fracture and associated urethral injury is controversial. Classically,
acute management is a “delayed approach” of placement of a suprapubic tube, percutaneously, if the bladder is
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full, or open, if the bladder is decompressed or has a concomitant bladder or bladder neck injury.  After a
minimum period of three months, the urethral injury is reconstructed.  This method of delayed definitive
management is particularly useful in rural or small hospitals where no Urologist is available. The main
complication of this method is the near 100% stricture rate. Of historical interest is open primary repair of acute
urethral disruption, which is absolutely contraindicated due to technical difficulty, risk of uncontrolled pelvic
bleeding, and unacceptably high rates of impotence and incontinence.

The other management option that has gained considerable recent support is delayed or immediate
primary urethral realignment by endoscopic means. Here, two cystoscopes, one antegrade and one retrograde,
are used to get a wire and catheter across the urethra.  The immediate approach is reserved for the stable patient
with a short urethral distraction distance. The delayed approach is a type of damage control,  where the unstable
patient is first resuscitated and then when stable, the urethra is later realigned (usually after 2 to 10 days,
typically concomitantly when Orthopedics internally fixes the pelvic fracture).

Contrary to prior reports, the authors here report higher impotence (42%) and  incontinence (25%) with
the delayed approach over early realignment.  This is difficult to explain since such complications are thought
to be from the mechanism of the original injury. Regardless, similar to the literature, primary realignment
appears here to reduce the eventual stricture and impotence rates.  When posterior strictures do occur, it appears
that the eventual stricture may be shorter and easier to manage. This may be a selection bias, since patients with
the most severe urethral distractions are typically the most severely injured and unstable, and thus often not
primarily realigned.  Another added benefit to realigning the urethra is that the suprapubic tube can be removed
and not be in the way of any inguinal orthopedic incisions.   Primary urethral realignment makes good common
sense, appears to reduce complications; and is thus an integral management tool in the contemporary management
of urethral distraction injuries.

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

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

Traumatic ureteral injuries: a single institution experience validating the American Association for the
Surgery of Trauma-Organ Injury Scale grading scale

Best CD, Petrone P, Buscarini M, Demiray S, Kuncir E, Kimbrell B, Asensio JA
Department of Urology and Division of Trauma and Critical Care, Los Angeles County and University of

Southern California, Los Angeles, California, USA
J Urol. 2005; 173: 1202-5

Purpose: Ureteral injuries are uncommon and challenging. In this study we report our institutional
experience with ureteral injuries. We evaluated the American Association for the Surgery of Trauma-Organ
Injury Scale (AAST-OIS) for ureteral injuries as a predictor of outcomes for complexity of repair, morbidity,
mortality and associated injuries.

Materials and Methods: We performed a retrospective, 120-month study (January 1992 to December
2002) at an urban, level I trauma center.

Results: In the 57 patients mean hospital Admission blood pressure +/- SD was 115 +/- 25 mm Hg,
mean Revised Trauma Score was 7.38 +/- 0.84 and mean Injury Severity Score was 15 +/- 1.15. The mechanism
of injury was penetrating in 55 cases (96.5%), including gunshot wound in 52 (54.5%) and stab wound in 2
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(5.5%), and in blunt 2 of motor vehicle accidents (3.5%). The anatomical location was the left side in 33 cases
(58%), right side in 23 (40%) and bilateral in 1 (2%). The distribution of injuries was proximal in 15 cases
(26%), mid in 21 (37%) and distal in 21 (37%). Associated injuries were present in 56 patients (98%). An
intraoperative diagnosis was made in 44 cases (77%). Of the patients 50 (88%) required complex repairs or an
adjunct procedure, including a double pigtail stent in 33 (58%), ureteroureterostomy in 20 (35%),
ureteroneocystostomy with a psoas hitch in 10 (18%), external diversion in 9 (16%), suprapubic cystostomy in
8 (14%), nephrostomy in 2 (3.5%), nephrectomy in 2 (3.5%) and ligation in 2 (3.5%). Injury grade was I to V
in 5 (8%), 8 (13%), 13 (22.8%), 18 (31.6%) and 13 (22.8%) cases, respectively. Overall 51 patients (89%)
survived. No deaths were related to ureteral injury. Renal salvage was achieved in 49 of the 51 surviving
patients (96%).

Conclusions: Ureteral injuries are uncommon. The complexity of repair and number of associated
injuries increase with AAST-OIS injury grade. Mortality increases with AAST-OIS injury grade but it is not
related to the ureteral injury. Excellent results can be achieved with complex techniques of primary repair,
leading to renal salvage.

Editorial Comment
The American Association for the Surgery of Trauma developed an organ injury scale for each of the

Urologic organs, as published in the Journal of  Trauma in 1989 and 1992 (1,2). The great value in such
scales is that they enable a uniform method of defining urologic injuries and so facilitate the development of
comparative studies and research.   These injury scales were based on the consensus of experts in urologic
trauma, and not by evidence based medicine. The above retrospective review is another in a long line of
papers seeking to validate that the complexity of repair and outcomes correlate to the AAST scale of degree
of injury.

Other lessons learned from this study are that ureteral injuries are rare events. The majority of ureteral
injuries are due to penetrating trauma. The location of penetrating ureteral injuries is roughly evenly distributed
among each one-third of ureter. Penetrating injuries have a very high associated organ injury rate, and it is the
associated injuries that primarily cause the morbidity and potential mortality. The most reliable method to
diagnosing a ureteral injury is intraoperative direct exploration. Ureteral injuries from blunt trauma are typically
due to deceleration and at the ureteropelvic junction.

References
1. Moore EE, Cogbill TH, Jurkovich GJ, McAninch JW, Champion HR, Gennarelli TA, Malangoni MA, Shackford SR,

Trafton PG: Organ injury scaling. III: Chest wall, abdominal vascular, ureter, bladder, and urethra. J Trauma. 1992; 33:
337-9.

2. Moore EE, Shackford SR, Pachter HL, McAninch JW, Browner BD, Champion HR, Flint LM, Gennarelli TA, Malangoni
MA, Ramenofsky ML, et al.: Organ injury scaling: spleen, liver, and kidney. J Trauma. 1989; 29: 1664-6.

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

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

Atrophy in prostate needle biopsy cores and its relationship to prostate cancer incidence in screened
men

Postma R, Schroder FH, van der Kwast TH
Department of Urology, Josephine Nefkens Institute, Erasmus Medical Center, Rotterdam, The Netherlands

Urology 2005; 65: 745-9

Objectives: To evaluate whether the incidence of atrophy reported on sextant biopsies is associated
with subsequent prostate cancer detection and to obtain a more thorough analysis of the different categories and
extent of atrophy, we performed a review of benign biopsy cores.

Methods: In the Rotterdam section of the European Randomized Study of Screening for Prostate Can-
cer, 4117 and 1840 men underwent sextant biopsy in the first and second screening round (4-year interval),
respectively. Sextant biopsy was prompted by elevated prostate-specific antigen levels. For review, randomly
taken benign sextant biopsies (n = 202) with a follow-up of at least 8 years were chosen.

Results: Before review, atrophy was reported in the biopsies of 11.4% and 8.7% of the first and second
round, respectively. The prostate cancer incidence during 8 years of follow-up after an initial diagnosis of
atrophy was 10.4%, which was not significantly different than the 12.3% of cancers detected after a benign
diagnosis without reference to atrophy. After review, the incidence of simple atrophy, post-atrophic hyperpla-
sia, and sclerotic atrophy in sextant biopsies was 91%, 47%, and 9%, respectively. Extensive atrophy was
observed in 5% of biopsies. Only 2 men (4.7%) in the reviewed group had a subsequent diagnosis of prostate
cancer in the 8 years of follow-up. Additionally, prostatic intraepithelial neoplasia was diagnosed in 3 men
(7.0%) in the second screening round.

Conclusions: Atrophy, especially its simple form, is a very common lesion in prostate biopsy cores
(94%). Atrophy in an asymptomatic population undergoing screening was not associated with a greater prostate
cancer or prostatic intraepithelial neoplasia incidence during subsequent screening rounds.

Editorial Comment
Prostatic atrophy is one of the most fequent histologic mimics of prostatic adenocarcinoma. It occurs

most frequently in the posterior lobe or peripheral zone and gained importance with the increasing use of
needle biopsies for the detection of prostatic carcinoma. Chronic inflammation of longstanding duration has
been linked to the development of carcinoma in several organ systems. In the prostate, chronic inflammation is
associated with both hyperplastic atrophy (or postatrophic hyperplasia) and simple atrophy. De Marzo et al. (1)
from Johns Hopkins propose combining these lesions into a category called proliferative inflammatory atrophy
(PIA). The authors suggest that there are morhological transitions within the same acinar/duct unit, between
high-grade prostatic intraepithelial neoplasia (HGPIN) and PIA which occur frequently. This finding supports
a model whereby the proliferative epithelium in PIA may progress to GHPIN and subsequently to adenocarci-
noma of the prostate.

This hypothesis is contested by others. In an autopsy study done by us, no association was found
between atrophy and either HGPIN or histologic carcinoma (2). In a subsequent study also in autopsies, we did
not found any association between atrophy with inflammation (PIA) and either HGPIN or histologic carcinoma
(3). Anton et al. (4) studying radical prostatectomies concluded that hyperplastic atrophy (or postatrophic
hyperplasia) is a relatively common lesion present in about one-third of prostates, either with or without carci-
noma. The authors found no association between the presence of postatrophic hyperplasia and the likelihood of
cancer and no topographic association between postatrophic hyperplasia and prostate foci.
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The findings of Postma et al. of the present survey, are similar to Bakshi et al. (5). The latter authors
studied 79 consecutive prostate biopsies: 54% of initial biopsies were benign, 42% of the cases showed cancer,
and 4% HGPIN or atypia. Postatrophic hyperplasia was seen in 17% of benign initial biopsies with available
follow-up. Of these, 75% had associated inflammation. There was no significant difference in the subsequent
diagnosis of prostate cancer for groups with postatrophic hyperplasia, partial atrophy, atrophy, or no specific
abnormality. The authors conclude that the subcategories of atrophy do not appear to be associated with a
significant increase in the risk of diagnosis of prostate cancer subsequently.
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Dr. Athanase Billis
Full-Professor of Pathology

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

Incidence and follow-up of patients with focal prostate carcinoma in 2
screening rounds after an interval of 4 years

Postma R, de Vries SH, Roobol MJ, Wildhagen MF, Schroder FH, van der
Kwast TH

Department of Urology, Erasmus Medical Center, Rotterdam, The Netherlands
Cancer 2005; 103: 708-16

Background: Focal carcinoma detected by needle biopsy has been a common finding since prostate-
specific antigen (PSA)-based screening was introduced. Clinicopathologic features in patients with focal pros-
tate carcinoma who underwent radical prostatectomy (RP) or who were treated with watchful waiting (WW)
were analyzed to detect clinical predictors for disease progression during follow-up.

Methods: Patients were selected from the European Randomized Screening study for Prostate Cancer.
Focal carcinoma on sextant biopsy was defined as < or = 3.0 mm involvement by tumor in 1 biopsy core lacking
Gleason pattern 4 or 5. PSA doubling time was used in the WW group as a marker of disease progression.

Results: The proportion of patients with focal prostate carcinoma increased significantly from 16% in
the first screening round to 29% in the second screening round. One hundred eighteen men underwent RP, and
108 men were treated with WW. The median tumor volume was 0.13 mL. PSA level and prostate volume were
predictive for tumor volume in a multivariate regression analysis. A PSA density cut-off level of < 0.1 ng/mL/
cm3 predicted organ-confined tumor ( < 0.5 mL) in 94% of patients.



281

Urological SurveyUrological Survey

Positive surgical margins were predictive for PSA recurrence. Four patients in the RP group had PSA
recurrence at follow-up. PSA doubling times < 2 years, < 3 years, and < 4 years were noted in 4.9%, 14.6%, and
22.0% of patients in the WW group, respectively.

Conclusions: The median tumor volume was small (0.13 mL). A comparison between PSA recurrence
in the RP group and PSA doubling time in the WW group showed a significantly more favorable outcome after
RP if a PSA doubling time of < 3 years or < 4 years was chosen as a marker for disease progression in the WW
group. A WW policy with delayed curative intent may be recommended in patients ages 55-75 years with focal
carcinoma and PSA density < 0.1 ng/mL/cm3.

Editorial Comment
“Minimal” or “insignificant” refers to a low-grade, organ confined cancer < 0.5 mL in a surgical speci-

men of radical prostatectomy. It must be emphasized that it does not mean “latent”, “dorment” or “indolent”
cancer but a low-volume incipient neoplasia that can progress either as a latent or clinical carcinoma. Unfortu-
nately there is no known marker for biologic behavior of prostatic cancer.

Postma et al. propose some criteria on needle biopsies to predict these minimal cancers: focal carci-
noma on sextant biopsy defined as < 3 mm in length in only one core, no Gleason grade (pattern) 4 or 5, and
PSA density cut-off level of < 0.10 ng/mL. Using these criteria, the authors predicted 94% of patients harboring
low-grade, organ confined < 0.5 mL tumors.

We have used the criteria proposed by Epstein et al. (1): needle biopsies with prostate carcinoma in
fewer than 3 cores (from a 6-core biopsy sample), absence of Gleason grade (pattern) 4 or 5, no more than 50%
prostate carcinoma involvement in any of these cores, stage T1c and PSA density < 0.15 ng/mL. Using these
criteria, in 1994, the authors found that 79% of tumors with volume < 0.5 mL were organ confined and did not
qualify as high-grade lesions at the time of radical prostatectomy. Bastian et al. (2) from Johns Hopkins, applied
these criteria in a series of 237 men with extended neddle biopsies who had undergone radical prostatectomy
for T1c disease between December 2000 and August 2003. According to the Epstein needle biopsy criteria,
low-grade, organ-confined prostate carcinoma was detected in 91.6% of all patients.

The histologic criteria used by Bastian et al. and Postma et al. differ in two aspects: number of cores
with carcinoma and the extent of core involvement. Postma et al. are more restrictive considering just one core
involved and report the linear length of cancer. Epstein et al. consider a maximum of 2 cores involved and the
percentage of involvement of the core. It seems to us that linear length is superior to the percentage of involve-
ment: percentage varies according to the length of the core, unless is established a minimum length of the core
for percentage evaluation.
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INVESTIGATIVE UROLOGY _____________________________________________________

The laparoscopic management of intersex patients: the preferred approach
Denes FT, Cocuzza MA, Schneider-Monteiro ED, Silva FA, Costa EM, Mendonca BB, Arap S
Division of Urology, University of Sao Paulo School of Medicine Hospital, Sao Paulo, Brazil

BJU Int. 2005; 95: 863-7

Objective: To present possibly the largest series of the use of laparoscopy for treating intersex patients.
Patients and Methods: Fifty intersex patients (34 with male and two with female pseudohermaphroditism,

nine with gonadal dysgenesis, four with true hermaphroditism, and one with complex hypospadias), aged 0.5-
46 years (mean 18.3), underwent laparoscopy to remove gonads and/or ductal structures incompatible with the
social gender, or for gonadal tumour or a potential risk for malignancy. When necessary, genitoplasty was
performed concomitantly.

Results: At the laparoscopic evaluation, 10 gonads of six patients were absent, while four were identified
as ‘vanishing’; 72 gonads (46 dysgenetic, 17 normal testes, one normal ovary, one ovotestis, seven
gonadoblastomas or dysgerminomas) were removed; two ovotestes were replaced in the scrotum after removing
the ovarian segment, as was one normal testis. Twelve patients with a urogenital sinus had its vaginal component
removed, 11 including a hysterectomy. Three of these patients had a combined perineal approach to complete
its removal, together with masculinizing genitoplasty. There were no intraoperative complications or conversions;
two patients had complications after surgery.

Conclusions: Laparoscopy allows the straightforward identification and removal of gonads. All abnormal
ductal structures must be removed, as this increases the chance of resecting unidentified gonads. Removing the
uterus and vaginal component of the urogenital sinus in patients with male social sex is feasible, with low
morbidity. Genitoplasty, according to the social sex, can be performed in the same procedure.

Editorial Comment
The authors present the largest series of patients with intersex treated by laparoscopy. Different from

the most recent series of intersex patients, due to specific social and geographical conditions of a developing
country, most of the patients in this study were first evaluated as adults, and therefore treated accordingly to the
already defined sexual situation. Nonetheless, whenever necessary, associated genitoplasty was performed,
according to the sexual function of each patient.

Laparoscopy is usually used for gonadal evaluation, resection or biopsy, and for identifying internal
ductal derivatives. It is also used for removing all normal structures contrary to the assigned social sex, as well
as gonads that are dysgenetic, nonfunctional or malignant or of increased malignant potential. In the present
work, the authors completed all procedures in 50 patients with minimal blood loss. The duration of the procedures
was 55 to 270 min, including associated genitoplasty. There were no complications during surgery or conversion
to laparotomy. When there was only a laparoscopic procedure the hospital stay was 1 to 3 days, and with
associated genitoplasty, the stay was 6 to 11 days.

The authors concluded that this technique allowed easy identification and removal of gonads. They
also found that other organs could be removed and genitoplasty performed with minimal morbidity.

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

State University of Rio de Janeiro
Rio de Janeiro, Brazil
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Prostate cancer dedifferentiation following antiandrogen therapy: a morphological finding or an
increased tumor aggressiveness?

Moritz R, Srougi M, Ortiz V, Leite KR, Nesrallah L, Dall’Oglio M, Sant’Anna AC
Universidade Federal de Sao Paulo, Sao Paulo, SP

Rev Assoc Med Bras. 2005; 51: 117-20

Background: Neoadjuvant androgen deprivation in prostate cancer induces tumor volume regression
but does not improve outcome of the patient. A possible explanation for this phenomenon could be an increase
of the residual tumor aggressiveness brought about by antiandrogen therapy. The purpose of the present study
was to evaluate the frequency of tumor dedifferentiation following androgen blockade in prostate cancer and to
determine if the remaining tumor shows signs of increased aggressiveness.

Methods: Thirty patients bearing locally advanced prostate cancer (stages T2c - T3) were submitted to
neoadjuvant anti-androgenic therapy during four months followed by radical prostatectomy. Gleason scores
from biopsy and surgical specimens were compared. Furthermore, the cell proliferation index was evaluated by
immunohistochemistry assay for PCNA, tests with strong nuclear staining were considered positive. The
percentage of positive nuclei, counted in 500 cells, was determined in several categories of the Gleason score
from surgical specimens.

Results: In 11(37%) surgical specimens the Gleason score was equal or lower than that found in the
biopsy and in 19 (63%) the total score was higher in the surgical specimens (p < 0.05). The median of PCNA
expression was 4.5%, 10%, 12% and 14% in Gleason scores 2-4, 5-6,7 and 8-10, respectively (p > 0.05). The
median of cell proliferation indexes was 9% for glandular or specimen confined tumors and was 17% for
extraprostatic tumors (p < 0.05).

Conclusion: High Gleason score was found in almost 2/3 of patients submitted to antiandrogen therapy.
However, the cell proliferation index measured by PCNA was the same for tumors with lower or higher Gleason
scores. It seems that cell dedifferentiation seen after neoadjuvant androgen deprivation represents a mere
morphologic phenomenon and not a real increase in tumor aggressiveness.

Editorial Comment
In the present study, the authors observed a significant increase in the Gleason score in the surgical

specimens of prostate carcinoma after hormonal therapy. This fact was verified in 64% of the tumors initially
classified as well and moderately differentiated. Nevertheless, comparing the expression of PCNA in relation
to Gleason score of surgical specimens, the authors observed similar proliferation activity. Analyzing the data,
the authors argue that probably it is just a morphological phenomenon, since the similar proliferative activity
means that the tumors have the same aggressiveness.

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

State University of Rio de Janeiro
Rio de Janeiro, Brazil
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RECONSTRUCTIVE UROLOGY ____________________________________________________

Engineering of a vascularized scaffold for artificial tissue and organ generation
Mertsching H, Walles T, Hofmann M, Schanz J, Knapp WH

Fraunhofer Institute for Interfacial Engineering and Biotechnology, Stuttgart, Germany, Tissue Engineering
Network, Hannover Medical School, 30659 Hannover, Germany

Biomaterials 2005 Jun 22; [Epub ahead of print]

Tissue engineering is an emerging field in regenerative medicine to overcome the problem of end-stage
organ failure. However, complex tissues and organs need a vascular supply to guaranty graft survival and
render bioartificial organ function. Here we developed methods to decellularize porcine small bowl segments
and repopulate the remaining venous and arterial tubular structures within these matrices with allogeneic porcine
endothelial progenitor cells. Cellular adherence and vitality was characterized by quantitative 2-[(18)F]-fluoro-
2'-desoxy-glucose (FDG) positron emission tomography (PET) and subsequent immunohistological work up.
The generated matrices showed insulin-dependent FDG uptake predominantly in the region of the former
vascular structures. Stain for vitality and the specific endothelial markers CD31, VE-Cadherin and Flk-1 matched
this functional finding. Providing evidence for vitality up to 3 weeks post reconstitution and typical endothelial
differentiation, these results indicate that our generated matrix allows the generation of complex bioartificial
tissues and organs for experimental and future clinical application.

Editorial Comment
So far, one of the limiting factors in using cultivated tissue flaps or in vitro generation of whole organs

was vascularization. Bioartificial grafts will usually become necrotic in the centre before sufficient
revascularization takes place whenever a graft is implanted into the donor organism. The authors referring their
results from Stuttgart, Germany and belong to one of the most advanced institutions dealing with biomaterials
for regenerative medicine. They have shown that by using allogeneic porcine endothelial progenitor cells
vascularization of acellular tissue flaps became possible. The achievements of this study were twofold: The
authors were able to show that an endothelial differentiation was possible from their progenitor cells, and that
with the help of progenitor cells differentiating into endothelial cells revascularization became possible as well.
Once we achieve the goal of a “fast-track” revascularization of artificially cultivated flaps, we will be able to
use much larger tissues and only then, we will be able to think about urinary bladder off the shelf.

Dr. Arnulf Stenzl
Professor and Chairman of Urology

Eberhard-Karls-University Tuebingen
Tuebingen, Germany

Urethral sensitivity in incontinent women
Kinn AC, Nilsson BY

Department of Surgical Science, Division of Urology, Karolinska University Hospital, Karolinska Institute,
Stockholm, Sweden

Eur Urol. 2005; 48: 116-20

Objectives: The aim of this study was to ascertain whether frequent voiding and urge incontinence are
associated with supersensitivity to electrical stimulation in the posterior urethra.
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Methods: Current perception thresholds (CPT) were tested at four stimulus frequencies (1, 3, 20, and
100Hz; duration 0.5ms) using a square-wave constant current electrical stimulator connected to ring electrodes
on a urethral catheter. The strength of the current at the first tingling sensation was regarded as the CPT. CPT
analysis and cystometry were performed on 61 women (ages 28-89 years).

Results: CPTs were significantly higher at lower than at elevated stimulus frequencies, and they were
also generally higher in old than in younger patients. Seven women repeated the CPT test after two months, and
the thresholds were unchanged. There were no significant differences in sensitivity between patient groups
with stress incontinence, urge, or mixed symptoms. Moreover, CPT was not significantly related to bladder
volume at first sensation of filling.

Conclusion: Measuring CPT is an easy and reproducible method of testing urethral sensibility, but our
results do not support the suspicion that urethral hypersensitivity is involved in increased voiding frequency
and urge incontinence.

Editorial Comment
This paper was initially designed to study urethral sensitivity in women with stress urinary incontinence,

urge incontinence or combined symptoms. Among other things, these authors were able to demonstrate a direct
correlation between median sensory thresholds of the urethra and different age groups. There had been previous
reports about a decrease of muscle cells (1) in the urethral sphincter with increasing age but there are to my
knowledge no previous reports about a decreasing sensitivity of the urethral mucosa in older women. When we
do a urethra-sparing cystectomy both in male and female patients, functional results tend to be less favorable in
patients beyond 75 yrs. However, we know that some patients will have perfect results despite an age over 75
yrs. It has further been demonstrated that preservation of autonomic nerves, which most probably contain
afferent sensory nerve fibers from the urethral mucosa, will improve not only sexual function but also urinary
incontinence (2).

What we can learn from this paper for our elderly patients which are candidates for an orthotopic
neobladder to the urethra is that preservation of autonomic nerves to the urethra may improve the functional
outcome in old patients (for example those older than 70 yrs). It may also give us a hint how we can select
patients who may be borderline candidates due to either their age or the status of their pelvic floor.

If we can standardize a preoperative evaluation, including sensory thresholds and contractility, we may
be able to sort out those patients that will be continent despite an advanced age and/or radiation or other factors
considered to be a contraindication for an orthotopic neobladder. These tests may also be a diagnostic help for
urologists in their decision on how to treat patients with urinary incontinence. As an example, those with
perfect sensitivity but decreased contractility may benefit from pelvic floor supporting surgery whereas those
with a decreased or absent sensitivity of the urethra but perfect contractility might have better results with
physical therapy and related forms of treatment.
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UROLOGICAL ONCOLOGY ______________________________________________________

Androgen suppression adjuvant to definitive radiotherapy in prostate carcinoma  –  long-term results
of phase III RTOG 85-31

Pilepich MV, Winter K, Lawton CA, Krisch RE, Wolkov HB, Movsas B, Hug EB, Asbell SO, Grignon D
University of California, Los Angeles, School of Medicine, Los Angeles, CA, USA

Int J Radiat Oncol Biol Phys. 2005; 61: 1285-90

Purpose: Radiation Therapy Oncology Group protocol 85-31 was designed to evaluate the effectiveness
of adjuvant androgen suppression, using goserelin, in unfavorable prognosis carcinoma of the prostate treated
with definitive radiotherapy (RT).

Methods and Materials: Eligible patients were those with palpable primary tumor extending beyond
the prostate (clinical Stage T3) or those with regional lymphatic involvement. Patients who had undergone
prostatectomy were eligible if penetration through the prostatic capsule to the margin of resection and/or seminal
vesicle involvement was documented histologically. Stratification was based on histologic differentiation, nodal
status, acid phosphatase status, and prior prostatectomy. The patients were randomized to either RT and adjuvant
goserelin (Arm I) or RT alone followed by observation and application of goserelin at relapse (Arm II). In Arm
I, the drug was to be started during the last week of RT and was to be continued indefinitely or until signs of
progression.

Results: Between 1987 and 1992, when the study was closed, 977 patients were entered: 488 to Arm I
and 489 to Arm II. As of July 2003, the median follow-up for all patients was 7.6 years and for living patients
was 11 years. At 10 years, the absolute survival rate was significantly greater for the adjuvant arm than for the
control arm: 49% vs. 39%, respectively (p = 0.002). The 10-year local failure rate for the adjuvant arm was
23% vs. 38% for the control arm (p < 0.0001). The corresponding 10-year rates for the incidence of distant
metastases and disease-specific mortality was 24% vs. 39% (p < 0.001) and 16% vs. 22% (p = 0.0052),
respectively, both in favor of the adjuvant arm.

Conclusion: In a population of patients with unfavorable prognosis carcinoma of the prostate, androgen
suppression applied as an adjuvant after definitive RT was associated not only with a reduction in disease
progression but in a statistically significant improvement in absolute survival. The improvement in survival
appeared preferentially in patients with a Gleason score of 7-10.

Editorial Comment
Androgen suppression adjuvant to radiotherapy is often performed, for better or worse. The long-term

sequelae of this therapy e.g. bone demineralization and loss of muscle, are slowly recognized and will be in the
focus of a later comment. The advantage of adjuvant therapy especially with regard to survival, however, was
disputable. The long-term outcome data of this RTOG trial supports the efficacy of adjuvant hormone therapy.

Briefly, both progression measured as local and distant failure, and survival with or without evidence
of disease were statistically significant better in the treatment arm. With regard to Gleason score, the subset of
patients with Gleason 8-10 benefited most.

Dr. Andreas Bohle
Professor of Urology

HELIOS Agnes Karll Hospital
Bad Schwartau, Germany
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Monotherapy for stage T1-T2 prostate cancer: radical prostatectomy, external beam radiotherapy, or
permanent seed implantation

Potters L, Klein EA, Kattan MW, Reddy CA, Ciezki JP, Reuther AM, Kupelian PA
Department of Radiation Oncology, Memorial Sloan Kettering Cancer Center at Mercy Medical Center,

Rockville Centre, NY, USA
Radiother Oncol. 2004; 71: 29-33

Background and Purpose: To review the freedom from biochemical recurrence (FBR) rates after
permanent prostate brachytherapy (PPB), external beam radiotherapy (RT) to a minimum 70Gy, or radical
prostatectomy (RP) for clinically localized stage T1-T2 adenocarcinoma of the prostate.

Patients and Methods: The study cohort consisted of 1819 consecutively treated clinical stage T1-T2
(AJCC 1997) localized prostate cancer patients between 1992 and 1998. All patients received monotherapy
treatment without additional adjuvant therapy. The distribution by treatment modality was as follows: RT for
340, RP for 746, and PPB for 733 cases. The median follow-up time was 58 months for all cases (51 months for
PPB cases, 56 months for RT cases, and 64 months for RP cases). Biochemical relapse was defined as to be
detectable PSA levels in RP cases, and the ASTRO consensus panel definition for the RT and PPB cases.

Results: The 7-year FBR rates for PPB vs. EBRT vs. RP were 74, 77, and 79%, respectively. Multivariate
analysis identified iPSA (P < 0.001) and bGS (P < 0.001) as independent predictors of relapse. Treatment
modality, age, clinical T-stage, and race were not independent predictors of failure.

Conclusions: Pretreatment PSA levels, and biopsy Gleason score determined outcome in this study
cohort. Biochemical failure rates in this study cohort are similar between PPB, RT, and RP as monotherapy for
clinically localized prostate cancer.

Editorial Comment
Among several treatment options for localized prostate cancer radical prostatectomy is most often

performed worldwide. The scientific basis for this , however, is swaying.
This retrospective outcome analysis of data from 1819 patients treated with either radical prostatectomy

(RP), external beam radiation therapy (ERBT), or permanent prostate brachytherapy (PPB) deserves interest as
it focuses solely on the subgroup of patients without adjuvant or pretreatment hormone therapy, thus, a relatively
favorable subgroup of prostate cancer patients.

For all 1819 patients, the overall 7-year PSA progression rates were 76%. The 7-year PSA progression
rates for RP, RT and PPB were 79%, 77% and 74% respectively. The multivariate analysis identified only
pretreatment PSA and Gleason score as predictors for failure. With other words, first, no treatment fared
significantly better than another. Second, there is still room for improvement especially in RT and PPB, as
higher doses and better techniques are currently under evaluation here. I would predict that in 10 years from
now RP would play an only minor role for the treatment of prostate cancer.

Dr. Andreas Bohle
Professor of Urology

HELIOS Agnes Karll Hospital
Bad Schwartau, Germany
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FEMALE UROLOGY _____________________________________________________________

Groin pain after a tension-free vaginal tape or similar suburethral sling: management strategies
Duckett JR, Jain S

Department of Obstetrics and Gynaecology, Medway Maritime Hospital, Windmill Road, Gillingham, Kent
ME7 5NY, UK

BJU Int. 2005; 95: 95-7

Objective: To review different treatment strategies for women with groin pain after tension-free vaginal tape
(TVT) or similar suburethral sling procedures.

Patients and Methods: The series comprised 450 women who had a TVT procedure, with a follow-up
of 3-50 months. Five women (1%) reported significant groin pain and were offered further treatment. In addition,
one woman was referred from another centre and received treatment.

Results: Women with pain were initially treated conservatively, and in most the pain resolved and
required no further treatment. Persistent or severe discomfort was treated with a combined steroid (methyl
prednisolone, 2 mL, 80 mg) and local anaesthetic (bupivacaine, 10 mL, 0.5%) injection in four women. There
were no side-effects from the treatment. One woman was relieved of her pain and required no further treatment.
In one woman the local injections failed to improve her symptoms but the pain was not severe enough to
warrant further treatment. Two women developed recurrent pain after an initially successful injection, and in
these women the TVT was excised. One woman referred from another centre was primarily treated with TVT
excision. In the three women treated with distal tape excision, the mean pain scores decreased from 8.7 before
excision to 0.7 afterward. One woman is awaiting tape excision.

Conclusion: If conservative management fails to relieve the symptoms of groin pain it can be treated by
injecting a mixture of steroid and local anaesthetic. However, local injection failed to provide long-term relief
in three of four women. More severe symptoms might require TVT mesh dissection and excision, which provided
significant pain relief.

Editorial Comment
The authors report on the incidence and management of clinically significant groin pain following a

tension-free vaginal tape procedure. Findings noted a 1% rate of postoperative pain after the TVT procedure.
Their study group of 5 women included 4 who were initially treated with an injection of methylprednisolone
and bupivacane. Of those 4 women who were treated, one woman achieved an acceptable response and one
woman had her pain reduced to a point that no further treatment was needed. The remaining 3 (2 of which
underwent initial infiltration of the anesthetic solution) underwent distal tape excision. All 3 of those women
had an excellent clinical response with regards to diminution in the pain score.

This report provides an excellent commentary on the presence of groin pain after the tension free
vaginal tape procedure and its incidence in their surgical population. In addition, it provides a very workable
algorithm of management for these patients. Key points to consider from this paper would be when the pain
originally presented: Immediately after surgery or during the postoperative convalescence as adhesions would
develop? In addition, it would have been of great value to know the change in pain scores after the injection
therapy and to compare them to the change in pain scores after the TVT excision. The paper brings up further
cogent points including whether pain after a tension-free vaginal tape has a greater incidence than reported and
is the current reported incidence merely reflective of the vigorousness of the interviewing consultant. In summary,
this is an excellent paper with regards to both discussing the presence of pain after tension-free vaginal tape as
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well as describing a straight forward treatment algorithm. That these surgeons had an excellent response in pain
to the excision of the distal end of the tape should be noted and remembered.

Dr. Steven P. Petrou
Associate Professor of Urology

Mayo Clinic College of Medicine
Jacksonville, Florida, USA

Diagnosis, management and prognosis of vaginal erosion after transobturator suburethral tape
procedure using a nonwoven thermally bonded polypropylene mesh

Domingo S, Alama P, Ruiz N, Perales A, Pellicer A
Department of Obstetrics and Gynaecology, Hospital Universitario Dr. Peset, Valencia, Spain

J Urol. 2005; 173: 1627-30

Purpose: We studied the diagnosis, management and prognosis of vaginal mesh erosion using a thermally
bonded nonwoven polypropylene mesh in a transobturator suburethral tape procedure for the surgical treatment
of stress urinary incontinence in women.

Materials and Methods: A total of 65 patients diagnosed with stress urinary incontinence underwent a
transobturator suburethral tape procedure with a fusion welded, nonwoven, nonknitted polypropylene mesh,
with or without a central silicone coated section, at our institution. All women were followed and if vaginal
erosion was diagnosed, cystoscopy and vaginoscopy were performed, the mesh was partially or completely
removed and, if necessary, posterior cough test and urodynamic study were performed.

Results: Of the 65 patients 9 (13.8%) were diagnosed with vaginal erosion at the vaginal incision
during a relatively long postoperative period (mean 290 days). All presented with vaginal discharge and 1 had
a severe complication (obturator abscess). Complete mesh removal was necessary in 8 patients and only 2
(22%) had recurrent stress urinary incontinence.

Conclusions: A 13.8% rate of vaginal mesh erosion using a nonwoven thermally bonded polypropylene
mesh was reported. This complication was probably due to the characteristics of the mesh and not to the
transobturator approach. Complete removal of the tape is recommended and the continence status prognosis is
good (78%).

Editorial Comment
The authors review their experience with vaginal erosion in a group of patients that underwent the

transobturator suburethral tape procedure. They report a 13.8% rate of vaginal erosion. They note that all
patients presented with a vaginal discharge (some being quite impressively copious) and one patient had a
severe complication of an obturator abscess. The vast majority of the patients underwent complete mesh removal
with subsequent continence level remaining at 78%. The authors felt the complication was not secondary to the
actual transobturator technique but merely representative of characteristics of the mesh utilized.

The authors should be complimented on their report on vaginal erosions after transobturator tape
procedures. This procedure, as developed by Delorme, is achieving new levels of popularity and thus any
review or edification regarding this new technique is of extreme value. Key points include the presentation of
persistent vaginal discharge in all of the patients with vaginal erosion, symptoms of potential dyspareunia and
fever presenting in a metachronous fashion. It would have interest to note if the authors treated any of the
vaginal erosions in the same conservative manner as delineated by Kobashi & Govier (1). The effect of the
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material utilized as the sling as opposed to the actual technique has been commented on in previous reports.
With regards to the actual tension-free vaginal tape procedure and the findings of erosions, it was noted that
using a tape of polytetrafluoroethylene or polyethylene terephthalate, Ulmsten & Petros reported a 10% rate of
erosion (2). When TVT has been performed utilizing different materials, the erosion rate was markedly diminished
(3). It is with great probability that the same phenomenon regarding diminishing erosion rates and the
transobturator technique will be noted in view of the evolution to new tapes such as Aris  that is knitted and
has a larger pore size of 550 x 170 microns. Lastly, though the sling removal was completed it did not seem to
affect the continence status (78%). This rate mirrors other reports of continence levels after sling excision or
urethrolysis including those performed after using a retropubic technique and is quite thought provoking in
view that the TOT does not really affect a retropubic fibrosis (4).
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2.   Ulmsten U, Petros P: Intravaginal slingplasy (IVS): an ambulatory surgical procedure for treatment of female urinary

incontinence. Scan J Urol Nephrol. 1995; 29: 75-82.
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Gynecol. 2001; 13: 529-32.
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Dr. Steven P. Petrou
Associate Professor of Urology

Mayo Clinic College of Medicine
Jacksonville, Florida, USA
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Congenital adrenal hyperplasia and lower urinary tract symptoms
Davies MC, Crouch NS, Woodhouse CR, Creighton SM

Academic Department of Obstetrics and Gynaecology, University College London, London, UK
BJU Int. 2005; 95: 1263-6

Objectives: To assess urinary symptoms in adult women with congenital adrenal hyperplasia (CAH), as
feminizing surgery in infancy is current standard practice for CAH and one of the indications for surgery is to
reduce urinary symptoms.

Patients, Subjects and Methods: In a case-control study, 19 women with CAH, of whom 16 had had
childhood feminizing genital surgery, and age-matched women with no CAH, were evaluated. Subjects and
controls completed the Bristol Female Lower Urinary Tract Symptoms (BFLUTS) questionnaire.

Results: Urge incontinence was reported in 13 (68%) patients and three (16%) controls (P = 0.003);
stress incontinence was present in 47% and 26%, respectively (P = 0.31). Results from the controls were
comparable with those documented in larger studies on normal populations. Nine of the patients felt that their
urinary symptoms had an adverse effect on their lives, compared with only one of the controls (P = 0.008).

Conclusion: Patients with a diagnosis of CAH are more likely to have significant urinary symptoms
than normal controls. At present it is not clear whether this is a result of surgery or an effect of CAH. In at least
two-thirds of patients surgery did not achieve the objective of reducing urinary symptoms.
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Editorial Comment
The authors perform a questionnaire study of lower urinary tract symptoms in patients with congenital

adrenal hyperplasia. They found a strikingly high rate of urge incontinence and an increased rate of stress
incontinence in these patients compared with controls. Almost 50% of patients were bothered by their urinary
tract symptomatology.

This is an important first step in reporting urinary tract function in women with CAH. The results point
to a significant problem and demonstrate that this is an issue that we should assess more carefully in the future
treatment and evaluation of these patients.

However, there are certain caveats. Only 19 CAH patients were evaluated and 3 had not had any genital
or urinary tract surgery. Moreover, in the others, it is very unclear what exact surgery these patients had undergone
and whether the procedure was performed by a specialist. Moreover, the same group has reported that many of
these operations were inadequate in a similar group of patients. Because this was a questionnaire study (which
may have the benefit of eliciting more symptomatology by virtue of its anonymity), we know nothing about
urinary flow, residual urine or any other objective parameters of voiding. Strikingly, despite the fact that 47%
felt the symptoms had an adverse effect on their lives, the patients apparently had not sought evaluation or
treatment. Clearly more study is needed.

Overall, this is an important study that reminds us of the need to be aware of these possible symptoms.
It highlights how important it is for all of us to be aware of this issue and to offer evaluation and treatment for
these problems.

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

Albany Medical College
Albany, New York, USA

Dysfunctional elimination syndrome as an etiology of idiopathic urethritis in childhood
Herz D, Weiser A, Collette T, Reda E, Levitt S, Franco I.

Division of Pediatric Urology, Department of Urology, New York Medical College, New York, NY, USA
J Urol. 2005; 173(6): 2132-7

Purpose: Idiopathic urethritis (IU) of childhood or urethrorrhagia is a common problem characterized
by blood spotting in the underwear between voiding. A clear etiology has not been established and treatments
vary. We postulate that idiopathic urethritis is a manifestation of underlying dysfunctional elimination syndrome
(DES).

Materials and Methods: During a 5-year period we reviewed the records of all children diagnosed with
IU in our practice. In total 72 children fit the analysis criteria. There were 68 boys and 4 girls. All children
presented with either gross blood per urethra or microhematuria. Children with active infection,
immunodeficiency, neurogenic bladder, vesicoureteral reflux, infravesical obstruction, urethral trauma or other
genitourinary anomalies were excluded. Evaluation included thorough history and physical examination,
urinalysis and urine culture. Renal and bladder ultrasound, voiding cystourethrogram and uroflow/
electromyogram/post-void residual volume were obtained in select patients. Study children were divided into 2
cohorts. The first cohort (group 1, 37 patients) was treated with traditional remedies using antibiotics, urinary
analgesics and/or anticholinergics. The second cohort (group 2, 35 patients) was treated by bowel and bladder
regimens, laxatives when necessary, and biofeedback and/or alpha-blockers when sphincter dyssynergia was
identified.
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Results: A total of 13 patients in group 1 (35%) had a full response to treatment, 6 (16%) had a partial
response and 18 (49%) failed to respond. A total of 29 patients in group 2 (83%) had a full response to treatment,
2 (6%) had a partial response and 4 (11%) had no response. It took an average of 12.1 months to respond fully
in group 1, while in group 2 the same full response took an average of 5.2 months. Of the 18 children who
crossed over from group 1 to group 2, 15 (83%) had a full response with an average response time of 7.3
months.

Conclusions: Our data clearly reveal a higher cure rate when children with urethritis are treated according
to DES guidelines. IU of childhood is a manifestation of underlying DES and should be treated as such.

Editorial Comment
The authors provide a new theory as to the etiology of idiopathic urethritis. This is a frustrating condition

that leads to significant parental and patient anxiety and occasionally results in urethral stricture. In a previous
era, patients were over-investigated and rarely was a significant cause discovered. Recently patients have been
treated primarily with reassurance with some benefit but considerable skepticism.

Hence, the advent of a new theory is welcome. The authors propose that dysfunctional elimination is
the basic cause. This abnormal pattern of voiding leads to high velocity, turbulent flow in the posterior urethra
that results in the hematuria and dysuria. They also demonstrate that treating these patients for dysfunctional
elimination results in greatly improved resolution of symptoms.

Although welcome, there are some questions about the validity of the theory. Symptoms in their patients
were frequent. For example, approximately 40% had urgency/frequency, 20% had constipation and about 20%
had infrequent voiding. However, if symptoms like these are actively sought, how many of their patients with
undescended testes or hernias would also have these symptoms? Similarly, the treatment of dysfunctional
elimination is much more involved than reassurance. Could the added attention and ongoing personal interest
have helped in the reported resolution? Despite these questions, this is an important contribution and those of
us caring for these children should strongly consider this possibility.

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

Albany Medical College
Albany, New York, USA
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