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EDITOR’S COMMENT

International
Braz J Urol

The March - April 2004 issue of the International Braz J Urol presents interesting contribu-
tions from many countries and the Editor’s Comment will highlight some important papers.

Doctor Ng and co-workers, from Prince of Wales Hospital, Hong Kong, China, published on
page 102 an original and inventive work on the use of non-contrast helical computerized tomogra-
phy (NCHCT) in the measurement of differential renal parenchymal volume as a surrogate for
differential creatinine clearance for unilateral chronically obstructed kidney. The authors found that
the differential renal parenchymal volume measured by NCHCT provided a reasonable prediction
of differential creatinine clearance in chronically obstructed kidneys. Doctors William Bush from
Washington University and Arthur Rosenfield from Yale University, USA, well-known world ex-
perts in uroradiology, provided editorial comments on this paper.

Doctor Bogaert and colleagues, from University of Leuven, Belgium, and Linz, Austria,
presented on page 128 a long-term observation of children with a non-neurogenic neurogenic blad-
der dysfunction (Hinman’s syndrome), and investigated the safety and efficacy of long-term use of
terazosine in association with prophylactic antibiotics, timed voiding and a bowel regimen. The
authors concluded that the alpha-blocker medication, terazosine can be administered safely to chil-
dren with this syndrome. The results have shown that dysfunctional voiding, postvoiding residual
and upper tract involvement can disappear over time when long term terazosine is given in combi-
nation with timed voiding, prophylactic antibiotic therapy and treatment of the associated constipa-
tion. The authors’ observations also suggest a permanent effect after discontinuing the medication.

Doctor Kondabolu and associates, from State University of New York, Stony Brook, USA,
presented on page 96 a review on the role of endoluminal ultrasonography in urology. Although a
relatively new method, the clinical application of this technique holds great promise in the field of
endourology. The technology, advantages, limitations, validation studies, clinical applications, and
future of endoluminal ultrasonography are explored through this comprehensive review of current
urologic literature.

Doctor Miotto Jr and colleagues, from Federal University of São Paulo, Brazil, studied on
page 109 the incidence of prostate cancer when all variables for PSA assessment are considered
altogether, specifically total PSA, free fraction, PSA velocity and PSA stratified by age, in a popu-
lation of men with abnormal values of PSA variables and normal digital rectal examination. The
authors concluded that when patients with normal digital rectal examination are selected for pros-
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Dr. Francisco J.B. Sampaio
Editor-in-Chief

tate biopsy due to total PSA levels above 4 or free to total PSA ratio lower than 15% or PSA velocity
higher than 25% per year or high PSA for the age range, the incidence of prostate cancer is quite
higher than that observed in a population selected exclusively with basis on total PSA value.

Doctor Fortes and co-workers, from Federal University of São Paulo, Brazil, assessed the
effect of shock wave reapplication over urinary N-acetyl-beta-glucosaminidase in the canine kidney
(page 148). The authors found that shock wave reapplication with a 24-hour interval did not cause
any increase in urinary N-acetyl-beta-glucosaminidase.

Doctor Nardi and colleagues, from State University of Campinas, São Paulo, Brazil, as-
sessed the effects of high-energy shock waves (HESW) on organs adjacent to the kidney, in the
growing rat (page 142). The results demonstrated that HESW applied to rat did not inhibit the ani-
mals’ growth and caused transitory histological lesion in spleen and in liver.
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THE ROLE OF ENDOLUMINAL ULTRASONOGRAPHY IN UROLOGY:
CURRENT PERSPECTIVES
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ABSTRACT

Endoluminal ultrasonography (ELUS) is a noninvasive diagnostic technique used in urology
to image tubular structures of the urinary tract. Through advancements in technology, modern ELUS
is able to create three-dimensional images, which provide valuable clinical information for the diagnosis
and treatment of urologic disorders. The efficiency and accuracy of this technology is confirmed
through validation studies using human and animal models. Although a relatively new method, the
clinical application of this technique holds great promise in the field of endourology. The technology,
advantages, limitations, validation studies, clinical applications, and future of ELUS are explored
through this comprehensive review of current urologic literature.

Key words: ultrasound; urinary tract; diagnostic imaging; ureteral cancer
Int Braz J Urol.  2004; 30: 96-101

INTRODUCTION

The role of endoluminal transrectal
ultrasound in the diagnosis and biopsy of prostatic
diseases is well established. The pathology of infra-
renal tubular and hollow structures such as the ureters,
bladder and urethra is heavily reliant on contrast
studies such as voiding cysto-urethrograms,
retrograde urethrograms and retrograde pyelograms.
Other radiological studies such as helical computed
tomography (CT) and magnetic resonance imaging
(MRI) studies may be additive to diagnostic urologic
instrumentation. Advances in endoscopic instruments
such as flexible cystoscopies and ureteroscopes
provide complimentary visualization of intraluminal
pathology. Three-dimensional diagnostic evaluations
of urologic structures to study the pathology in the
wall and the bed surrounding the tubular and hollow
urologic anatomical structures are currently explored

by advances in endoluminal ultrasonography (ELUS)
techniques. This report reviews current advances in
ELUS to diagnose urologic lesions in the lumen and
extraluminal anatomical structures.

TECHNOLOGY OF ELUS

Endoluminal ultrasonography is an imaging
modality where flexible catheters with high frequency
transducers are inserted into a lumen endoscopically
to image the urethra, bladder, ureter, and renal pelvis
(1-3). These high frequency ultrasound transducers,
which create very detailed images by providing a
greater axial resolution, are usually located at the tip
of the ELUS catheters and are used to image lesions
in tubular and hollow structures (4,5). A common
frequency used in this procedure is 20 MHz as it
distinguishes between anatomical and pathological
structures more accurately than lower frequencies.
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However, in some superficial carcinomas, frequencies
higher than 20 MHz are more efficient as they provide
a more exact staging (4,6).

Conventional ELUS is a catheter-based
system that produces two-dimensional (2D) cross
sections of tubular structures and useful visualization
of tissues (5,7). However since anatomy is three-
dimensional (3D), 2D imaging is not an efficient
method for diagnosticians to correctly identify
intraluminal pathology. In addition, 2D images
represent a thin plane at some arbitrary angle in the
body and thus the image plane is difficult to localize
and reproduce for follow-up studies (8). For this
reason, it was essential to develop a system whereby
these 2D images could be reconstructed into
longitudinal 3D or volume reconstructions, which
could be viewed and manipulated interactively by
image-rendering techniques (2,9). 2D images can be
processed using PC-based image-analysis systems,
many of which make use of B mode, color Doppler
and power Doppler imaging (5,10). Specific software
for 3D reconstruction of 2D images has become feasible
since the early 1990s. In 3D reconstruction, by adjusting
the image density threshold and changing the viewing
angle by rotating the image longitudinally, the lumen
and wall morphology can be examined in any projection
(5,9). Unlike 2D images, these images can be rotated
on any spatial plane to demonstrate the volume
dependent detail of the internal lumen (9). This volume
data allows evaluation of a specific point in space from
various orientations by rotating, slicing, and referencing
the slice to other orthogonal slices. The data also allows
for new volume-rendering displays that show depth,
curvature, and surface images, which are not available
in conventional methods (11).

3D reconstruction is a new technique
applicable to endoluminal imaging. It provides many
advantages over 2D imaging by highlighting the
spatial relation of anatomic structures, which cannot
be appreciated in conventional imaging (12). It is a
valuable diagnostic and research tool that is
continually evolving. Although still in its infancy, 3D
ELUS is growing in popularity and accuracy as further
technological developments are being made to
augment its clinical application and efficiency. With
the miniaturization of catheters, tranducers and

advancement of imaging systems, 3D ELUS might
soon adjunct conventional imaging systems, such as
CT and MRI.

VALIDATION STUDIES

In vitro and in vivo studies that compare
ELUS measurements with actual anatomic specimens
of tubular and hollow structures have generally shown
close correlations (4,13). To insure the success and
accuracy of this technology, numerous validation
studies were conducted with both animals and
humans.

Animal Experimentation
In one reported study, ELUS was performed

to image the wall of a pig urethra to compare the cross-
sectional data obtained by ELUS images and the
actual anatomic cross sections. The results showed
high quality images detailing different anatomic layers
of the urethra. The accuracy of the study was later
confirmed by histological cross-sectional studies (4).
In studies conducted by Goldberg et al., artificial
stones and surgically created pseudopolyps were
inserted into nonvascular lumina and were
successfully imaged and identified in animal models
using ELUS (13,14).

The efficiency of ELUS as a technique to
guide surgical procedures was also tested through
animal validation studies. Rivas et al., injected
glutaraldehyde cross-linked collagen in an animal
model was used to test the therapeutic efficacy of
collagen in the treatment of urinary incontinence.
Submucosal, intramucosal, and periadventitial depths
of collagen into the urethra and bladder walls in 2
pigs were studied using ELUS. It was shown that
ELUS aids in accurately identifying the submucosal
location of collagen injection and avoids dispersion
of the material (15). Preliminary ELUS validation
studies in animal models demonstrate the efficiency,
accuracy, and feasibility of this technique for
intraluminal use in humans (13).

Human Experimentation
Human validation studies revolve around

correlation of ELUS measurements with anatomical
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data and accurate differentiation between normal and
abnormal structures, which include embedded stones
and aberrant vessels (6). ELUS detected stones
embedded in the renal parenchyma and the mucosa
of the distal ureter, which was confirmed
postoperatively. ELUS identified a tumor in the distal
ureter and its depth, which was confirmed by a biopsy.
ELUS demonstrated a crossing vessel as the cause
for narrowing of the proximal ureter and an idiopathic
ureteral stricture (14). These validation studies in
humans encourage potential of this technique as a
powerful diagnostic tool in urology.

ADVANTAGES OF ENDOLUMINAL
ULTRASONOGRAPHY

ELUS is a noninvasive diagnostic technique
that has evolved rapidly over the past 15 years and is
now used in urology to image tubular and hollow
structures, diagnose urological disorders, and aid
surgical procedures. ELUS may readily provide useful
imaging because of its safety, minimal invasiveness,
and relatively low cost (16). ELUS images are created
in real time and avoid radiation, which is especially
important for pregnant patients (1,17). With advances
in ELUS instruments, this technology may replace or
improve current diagnostic techniques in urology.

There are many advantages to using ELUS. It
is used to image lesions in the urethra, bladder, ureter,
and renal pelvis (1). The high quality of ultrasound
images allows clear visualization of distinct anatomic
layers and provides accurate representation of tubular
and hollow structures with volumetric and geometric
validation (4,18). A major advantage of this technique
is its ability to image structures beyond the lumen of
the tubular structure or hollow viscus (19). In a study
conducted by Goldberg et al., ELUS was able to
measure the wall thickness and echotexture of the
urethra, urinary bladder, ureter, renal pelvis, bile ducts,
small bowel, fallopian tubes, and the uterus (13).
Evaluation of the pathology and morphology of such
tubular structures with multiplanar and surface-
rendered images allow physicians to obtain valuable
clinical information promptly (11).

ELUS is currently employed in the
evaluation, diagnosis, and staging of a wide range of

urological abnormalities, such as urinary
incontinence. ELUS can be used to directly visualize
the sphincter mechanism and identify this condition
(20). This technique is also used to guide collagen
injection, which is used to treat urinary incontinence.
ELUS accurately identifies the submucosal location
of collagen injection, avoids dispersion of the
material, and augments the therapeutic efficacy in the
treatment of urinary incontinence (15). Through its
technological evolution, ELUS may be used to image
the depth of tumors, provide 360° cross-sections of
structures and tissues, and convey more information
about the spatial relationships of anatomic structures
(6,14,21). A novel dimension in ELUS creates new
clinical advantages of this technique. For example,
ELUS is used to diagnose stones in the ureter and
renal pelvis, locate crossing blood vessels that produce
compression of the ureter, diagnose tumors in the
urinary bladder and ureter, diagnose lumen
encroaching pathology, assist in tumor staging biopsy
guidance, distinguish between embedded stones and
aberrant vessels, guide intraluminal instruments, and
distinguish superficial tumors from those with muscle
invasion (2,6,15,22) (Table-1).

ELUS FOR FEMALE PATIENTS

Diagnosis and localization of urethral
diverticula in females may pose a problem, as the
urethral diverticulum can be easily misdiagnosed to
be a redundant vaginal mucous (23). Female urethral
diverticulum or its contents such as stones,
endometriosis or tumors may present with diverse
symptoms such as voiding dysfunction, pelvic pain,
dyspareunia, incontinence, dribbling, and urethral
discharge. Diverticula in females may be delayed or
misdiagnosed, “mean interval between onset of
symptoms to diagnosis was 5.2 years” (23). From the
diagnosis point, urethral diverticula can be classified
into 2 main groups. Female urethral diverticula whose
ostia are open “open or communicating diverticula”
where in the opening of the urethral diverticulum is
wide and communicates with the main urethral lumen.
Female urethral diverticulum whose ostia are closed,
“closed or non-communicating diverticula” whose
opening of the urethral diverticula is narrow or closed
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Table 1 –  Clinical application of ELUS.

                                  Ureter

1. Diagnose and stage upper urinary tract
transitional cell carcinoma (16)

2. Preoperatively locate aberrant and
anomalous crossing vessels to guide
endopyelotomy (6)

3. Diagnose submucosal migration of
ureteral calculi not localized by
ureteroscopy or retrograde pyelograms
(16,21)

4. Examine density and length of ureteral
strictures (16)

5. To image urethra, bladder, ureter and renal
pelvis in pregnancy to place ureteral stents
(1)

6.  Guidance of uretereroscopic and
intraluminal  instruments (5)

7.  Asses outcome of   endoluminal
interventions

                     Urethra

1. Study partial or complete loss
of sphincteric function in
patients with urinary stress
incontinence (20)

2. Precise placement of collagen
injections for patients with
urinary incontinence (15)

3. Diagnosis and localization of
urethral diverticula (16)

                   Bladder

1.    Study muscle invasion to
stage small, less than 2
cm, transitional cell
carcinomas of bladder
(22)

and is non-communicating with the main urethral
lumen may present as cystic palpable mass on urethral
examination. Pressure dependent urethral contrast
studies may fail to diagnose and locate the closed
urethral diverticulum, in these difficult cases ELUS
may become diagnostic technique of choice and play
a key role in the future (2). Currently MRI,
transvaginal ultrasound have been reported to help
diagnose, locate and study the contents of the
suspected “non-communicating or closed” urethral
diverticulum (24-26).

LIMITATIONS OF ENDOLUMINAL
ULTRASOUND

Although miniaturized transducers guided
ultrasound catheters are available, limitations of
ELUS include restricted catheters flexibility, which
may lead to noncoaxial or eccentric positioning of
the intraluminal ultrasound probe, which may result
in image artifacts, or loss of echo signals known as
“echo drop outs”. In small or tortuous tubular lumens,
malpositions of the ultrasound probes may preclude

quantifications of lumen dimensions. Other
limitations include invasiveness of the procedures
with attendant risks of infection, luminal trauma,
perforation, migration or ischemia due to lumen
obstruction. Presence of gas in the diagnostic fields
of bladder and ureter pose a hindrance to accurately
visualize the lesions (16). In addition, the lack of
penetration of sonographic beams in ELUS places
major limitations on the evaluation of the depth of
the invasion in large greater than 2 CMS bladder
tumors with a broad base (22).

SUMMARY

Validation studies consistently suggest that
future advances in endoluminal ultrasound technology
are bound to improve and better this technique. In an
attempt to stretch high index of clinical suspicion of
urologic diseases in the realm of pathology and
clinical urology, ELUS provides an opportunity to
exploit and enhance complimentary radiologic
disparate disciplines for diagnosis of difficult upper
and lower urinary tract lesions.
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ELUS may be useful to screen for early
tumors of tubular and hollow anatomical structures
of the urinary tract to diagnose screening of the upper
and lower urinary tract in patients with refractory
positive urine cytology with negative results
obtained by currently available urologic
instrumentation, contrast dependent studies or by
other radiologic imaging such as MRI or computed
axial tomography (CAT) scan. Thickening of the
luminal wall or hollow viscus may provide an early
answer to the refractory positive cytology. Future
advances in ELUS may compliment emerging
robotic techniques that are currently used in
laparoscopic urology (27-30).

FUTURE OF ELUS

Endoluminal diagnostic ultrasound should be
designed to provide urologists with an opportunity to
integrate other diagnostic disciplines. Ideal diagnostic
instrumentation should include fast, efficient, non-
complicated instruments with short learning curve:
1) The diagnosis should be easily duplicated; 2)
Outcome should carry an increased sensitivity and
specificity when compared to the present technologic
advances; 3) Early detection diagnosis of malignant
lesions of the tubular and hollow structures of the
urinary tract and clarity of imaging should be easily
achieved; 4) Miniature catheter based ultrasound
technique and effective instrumentation with excellent
diagnostic yield should be readily available at a small
cost; 5) The technique should carry minimal morbidity
and mortality; 6) The technology can be safely used
in patients with contrast allergies and in pregnant
patients. 7) Accurately study small retroperitoneal
vessel variations that cannot be imaged by current
CAT scan or MRI 8. The tubular lumen of the ureter
can be utilized to study and explore vessel morphology
combined with duplex Doppler technology.
Endoluminal ultrasound is still in its infancy, advances
in transducer-loaded flexible miniaturized catheters
and computer software holds great promise. Long-
term multi-institutional studies to examine lesions of
the upper and lower urinary tract may provide a
reliable answer to difficult diagnostic lesions in the
ureters, bladder and urethra.
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ABSTRACT

Purpose: We investigate the use of non-contrast helical computerized tomography (NCHCT)
in the measurement of differential renal parenchymal volume as a surrogate for differential creatinine
clearance (CrCl) for unilateral chronically obstructed kidney.

Materials and Methods: Patients with unilateral chronically obstructed kidneys with normal
contralateral kidneys were enrolled. Ultrasonography (USG) of the kidneys was first done with the
cortical thickness of the site with the most renal substance in the upper pole, mid-kidney, and lower pole
of both kidneys were measured, and the mean cortical thickness of each kidney was calculated. NCHCT
was subsequently performed for each patient. The CT images were individually reviewed with the area
of renal parenchyma measured for each kidney. Then the volume of the slices was summated to give the
renal parenchymal volume of both the obstructed and normal kidneys. Finally, a percutaneous nephrostomy
(PCN) was inserted to the obstructed kidney, and CrCl of both the obstructed kidney (PCN urine) and
the normal side (voided urine) were measured two 2 after the relief of obstruction.

Results: From March 1999 to February 2001, thirty patients were enrolled into the study.
Ninety percent of them had ureteral calculi. The differential CrCl of the obstructed kidney (%CrCl)
was defined as the percentage of CrCl of the obstructed kidney as of the total CrCl, measured 2 weeks
after relief of obstruction. The differential renal parenchymal volume of the obstructed kidney (%CTvol)
was the percentage of renal parenchymal volume as of the total parenchymal volume. The differential
USG cortical thickness of the obstructed kidney (%USGcort) was the percentage of mean cortical
thickness as of the total mean cortical thickness. The Pearson’s correlation coefficient (r) between
%CTvol and %CrCl and that between %USGcort and %CrCl were 0.756 and 0.543 respectively. The
regression line was %CrCl = (1.00) x %CTvol – 14.27. The %CTvol overestimated the differential
creatinine clearance by about 14%, but the correlation is good.

Conclusion: The differential renal parenchymal volume measured by NCHCT provided a
reasonable prediction of differential creatinine clearance in chronically obstructed kidneys.

Key words: kidney; renal function; tomography; x-ray computed; ureteral obstruction
Int Braz J Urol.  2004; 30: 102-108

INTRODUCTION

Chronic ureteral obstruction commonly
causes progressive renal damage. The degree of re-
covery of renal function of the obstructed kidney af-

ter relief of obstruction depends on the severity and
duration of obstruction and also the presence of any
co-existing infection. In some occasions, the kidney
may be so badly damaged that no significant func-
tion (the common cutoff point would be less than 10%
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of the total function) (1,2) can be salvaged. Under
these circumstances, the best management may be just
a simple nephrectomy rather than any lengthy cor-
rective procedure. In order to make the appropriate
management plan, urologists need to know the recov-
ery potential of obstructed kidneys after relief of ob-
struction. A lot of investigational techniques have
been used to assess this potential with various de-
grees of practicability and accuracy. Commonly used
ones include ultrasound measurement of renal corti-
cal thickness, various radioisotope renography and
placement of percutaneous nephrostomy (3). In view
of its potential accuracy in volumetric measurement
and the wide availability of non-contrast helical com-
puterized tomogram (NCHCT), we investigate its use
in the measurement of differential renal parenchy-
mal volume in chronically obstructed kidneys, as a
surrogate marker for differential creatinine clearance
(CrCl).

MATERIALS AND METHODS

Adult patients with unilateral chronic ob-
structive uropathy and normal contralateral kidneys,
with no overt signs of sepsis (fever, increased leu-
kocytes count, positive urine culture) were enrolled.
While the exact duration of renal obstruction could
not be easily documented, we defined chronic ob-
struction as the presence of chronic changes in the
radiological appearances, namely dilated
pelvicocaliceal system and blunting of calices, with
evidence of delayed contrast excretion and drain-
age in the intravenous urogram. The contralateral
kidneys were defined as normal if they were ap-
peared normal radiologically.

Informed consent was obtained for all pa-
tients. Ultrasonography (USG) of both the normal and
obstructed kidneys was first preformed. The cortical
thickness at the site with the thickest renal parenchyma
in the upper pole, mid-kidney, and lower pole of both
kidneys was measured (Figure-1). Then the mean
cortical thickness of each kidney (i.e. the mean of the
cortical thickness at the upper pole, mid-kidney and
lower pole) was calculated for each kidney. The dif-
ferential cortical thickness of the obstructed kidney
(%USGcort) was defined as the percentage of the

mean cortical thickness of the obstructed kidney as
of the sum of the mean cortical thickness of both kid-
neys.

NCHCT was then performed using a single
slice spiral CT scanner (High Speed Advantage, Gen-
eral Electric, Milwaukee, USA) with 5 mm collima-
tion, pitch 1.5, 120 kV and 210 – 230 mA. The im-
ages were reviewed by a single radiologist who was
blinded from the cortical thickness measurement by
USG. The cross-sectional areas of renal parenchyma
of both kidneys on each slide of images were indi-
vidually marked with the sinus fat and collecting sys-
tem excluded (Figure-2). Then the volume of the re-

Figure 2 – Measuring the cross-sectional area of renal paren-
chyma of the kidney on a slide of non-contrast helical computer-
ized tomography images.

Figure 1 – Measuring the renal cortical thickness by ultrasonog-
raphy.
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nal parenchyma of each kidney was calculated by
summation of the volume of each slide of renal pa-
renchyma (i.e. cross-sectional area times 5 mm). The
differential renal parenchymal volume of the ob-
structed kidney (%CTvol) was defined as the percent-
age of renal parenchymal volume of the obstructed
kidney as of the total renal parenchymal volume of
the 2 kidneys.

Finally, an 8F percutaneous nephrostomy
(PCN) was inserted into the obstructed kidney, and
CrCl of both the obstructed kidney (by collecting the
24-hour PCN urine output) and the normal side (by
collecting the 24-hour voided urine) were measured
2 weeks after relief of obstruction. The differential
creatinine clearance of the obstructed kidney (%CrCl)
was defined as the percentage of CrCl of the ob-
structed kidney as of the total CrCl of the patient
measured 2 weeks after the relief of obstruction. De-
pending on the differential CrCl of the obstructed kid-
ney and the clinical condition of the patient, subse-
quent management was decided accordingly after the
study.

RESULTS

From March 1999 to February 2001, 30 pa-
tients (18 males and 12 females) were enrolled into
the study. The mean age was 53.8 years (range from
32 to 77 years). Twelve of the obstructed kidneys were
the right side and 18 were the left one. Twenty-seven
(90%) of them suffered from ureteral calculi, 2 suf-
fered from ureteral stricture and 1 from urothelial
cancer.

The relationships of %USGcort, %CTvol and
%CrCl were assessed using a linear regression model.
The Pearson’s correlation coefficient (r) between
%CTvol and %CrCl was 0.756 (Figure-3) and that
between %USGcort and %CrCl was weaker, r = 0.543
(Figure-4).

The regression line between %CTvol and
%CrCl was, %CrCl = (1.00) x %CTvol – 14.27.

This implied %CTvol overestimated the dif-
ferential renal function at 2 week after relief of ob-
struction by about 14%, but the correlation is reason-
ably good.

Figure 3 – The plotting of the differential renal parenchymal volume of that kidney against the differential creatinine clearance of the
obstructed kidney at 14 days post-nephrostomy tube insertion, Pearson’s correlation coefficient = 0.756.
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DISCUSSION

Obstructed kidneys are commonly encoun-
tered in urology practice. The most important infor-
mation required for formulating definitive treatment
plan is the cause of the obstruction and the recovery
potential of the obstructed kidney. Investigations for
the cause of obstruction are quite standardized, in-
cluding intravenous urogram, computerized tomo-
gram or retrograde pyelogram. If the diagnosis is still
uncertain after these imaging procedures, a diagnos-
tic ureteroscopy can usually provide the definitive
answer. For the assessment of the recovery potential
of the obstructed kidney, various methods are avail-
able (3). The commonly used ones are the measure-
ment of cortical thickness by ultrasonography, the
various radioisotope renography, and the insertion of
PCN for the measurement of creatinine clearance.

Although ultrasonography is simple, safe,
radiation-free and easily available, the lack of stan-
dardization in the measurement of the cortical thick-

ness and its operator-dependent nature are the main
drawbacks. It would not be surprise to have signifi-
cant inter-observer or even intra-observer variations
in the measurement of cortical thickness due to the
difference in defining the exact margin of the cortex
and renal pelvis, and also the placement and orienta-
tion of the measuring markers.

Quantitative measurement of the differential
renal function can be provided by radioisotope renog-
raphy and standardized protocols are available. How-
ever, the availability of the procedures and the cost
of isotope agents are the limiting factors. Moreover,
radioisotope studies are notoriously inaccurate, es-
pecially in case of high-grade obstruction, and some-
times PCN insertion is required in order to obtain an
accurate assessment (4).

Although being an invasive procedure, the
placement of PCN to relieve obstruction and then
measure the differential creatinine clearance is still
regarded as a simple and reliable method (5). This
approach is especially useful when other methods (e.g.

Figure 4 – The plotting of the differential ultrasonography cortical thickness of that kidney against the differential creatinine clearance
of the obstructed kidney at 14 days post-nephrostomy tube insertion, Pearson’s correlation coefficient  = 0.543.
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the radioisotope renography) were not available.
Moreover, when the differential function calculated
by other techniques was marginal, the placement of
PCN to relieve obstruction and then monitoring crea-
tinine clearance of the obstructed kidney for two to
three months would help to make the final decision.
In our institute, radioisotope renography was not eas-
ily accessible and so we frequently required insert-
ing PCN to assess the differential CrCl of the ob-
structed kidneys. The full recovery of renal function
for an obstructed kidney requires up to two or three
months (6,7). However, patients may find it unaccept-
able to have the PCN kept in situ for 3 months and
there is also significant morbidity associated with
prolonged PCN drainage. Therefore, we usually mea-
sured the total CrCl at around 2 weeks after the relief
of obstruction. If the calculated differential CrCl of
the obstructed kidney was more than 10%, we would
proceed to corrective procedure aiming at relieving
the obstruction. On the other hand, if the differential
CrCl was less than 10%, we would keep the PCN for
a longer period of time (up to 3 months), to allow
time for full recovery in the obstructed kidneys be-
fore considering nephrectomy for poorly functioning
kidneys. Despite it is a simple and frequently per-
formed procedure, PCN insertion is not without com-
plications, which include bleeding, infection,
dislodgement, blockage etc. Therefore, we would like
to explore any possible alternative that is easily avail-
able in our clinical practice and yet can provide a
reasonable prediction of the recoverability of ob-
structed kidneys, in order to save patients from hav-
ing PCN insertion.

NCHCT has already established its role in
the diagnosis of acute renal colic in urology practice
(8,9). The advantages of NCHCT include its wide
availability, high-speed performance and no contrast
agents or special preparation required. In view of all
these advantages, we would like to explore its poten-
tial role in measuring renal parenchymal volume as
an indicator to the differential creatinine clearance
of kidney.

From our results, differential renal parenchy-
mal volume of the obstructed kidney (%CTvol) pro-
vided a reasonable correlation for the differential CrCl
measured two weeks after the relief of obstruction.

This correlation was better than that between
%USGcort and %CrCl (The Pearson’s correlation
coefficient (r) were 0.756 and 0.543 respectively). The
regression line was %CrCl = (1.00) x %CTvol –
14.27. Therefore, we could easily calculate the %CrCl
from this formula, by just deduced 14 from the
%CTvol measured.

In our analysis, we used the differential crea-
tinine clearance at two weeks post-relief of obstruc-
tion (%CrCl) to correlate with the %CTvol. This
might not reflect the differential function of the ob-
structed kidney after full recovery, i.e. after two to
three months (6). However, keeping this limitation in
mind, we can still apply the result in clinical practice
and improve the patient’s care. From our results, for
all patients with unilateral chronically obstructed kid-
neys, NCHCT will be performed and then %CTvol
measured. From the %CTvol, we can calculate the
predicted %CrCl of the kidneys. For an obstructed
kidney with predicted %CrCl less than 10% (i.e.
%CTvol roughly less than 25%), PCN will then be
inserted and kept in-situ for up to three months to
allow complete recovery of renal function before fi-
nal decision is made. However, for patients with pre-
dicted %CrCl greater than 10%, we can proceed di-
rectly to definitive management for the obstruction.

We had made an assumption that all the urine
from the obstructed kidney was completely drained
by the PCN and the voided urine was all from the
normal contralateral kidney. However, the intravenous
urogram of our patients did not demonstrate complete
ureteral obstruction. In fact, except in situation like
accidental ligation of ureter, most ureteral obstruc-
tion encountered clinically are partial obstruction of
various degree. We did not preformed intravenous
urogram in our patients after PCN insertion to prove
this assumption, because it would increase the radia-
tion exposure of our patient. The basis of this assump-
tion was that after the placement of PCN, the renal
pelvis and the ureter proximal to the obstruction would
be decompressed and the pressure inside them would
decrease. As a result, it is more likely for urine from
the obstructed kidney to drain preferentially through
the unobstructed PCN than the obstructed ureter. In
our opinion, this assumption of complete drainage of
urine via the PCN in an obstructed system was an
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established basis for the use of percutaneous
nephrostomy insertion in the measurement of differ-
ential function of the obstructed kidney, which had
been widely used around the world (3,5). Therefore,
we just applied this into our study.

In our study, the measurement of the renal
parenchymal volume required the radiologist to mark
out the cross-sectional area of renal parenchyma of
both kidneys on each slide of images and then sum-
mated to give the renal parenchymal volume of each
kidney. This was a tedious and time-consuming work.
However, with the introduction of workstation sys-
tem and 3-dimensional volumetric measurement in
modern computerized tomogram suite, the renal pa-
renchymal volume can be measured in a faster and
perhaps slightly more accurate way (10). This advance
in the technology may help to popularize our tech-
nique of differential renal function assessment in the
future.

CONCLUSION

The use of non-contrast helical computerized
tomography for the measurement of renal parenchy-
mal volume in chronically obstructed kidney demon-
strated to have a reasonable correlation to the differ-
ential creatinine clearance (as measured by 24 hour
urine collection 2 weeks post-relief of obstruction by
percutaneous nephrostomy). The incorporation of the
ability for functional assessment of kidneys by
NCHCT would expand its role in the urology.
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The authors present a useful addition to the
literature.

I would like to remember that for measure
kidney volume, an alternative to using the summa-
tion of individual slices is to do three-dimensional
volumetric measurements on a workstation. Where
available, this is a quicker and minimally more accu-
rate technique, particularly using helical CT, which
has excellent volumetric data. This is important be-
cause three-dimensional workstations are becoming
available in many institutions.

The authors stated that not having the corre-
sponding radioisotope renogram is a pitfall in their
study. Actually, the accuracy and predictive value of
radioisotope renography can be limited by not per-
forming it with a percutaneous nephrostomy in place.
The advantage of this technique is that accurate in-
formation is available without a percutaneous
nephrostomy in place.

Dr. Arthur T. Rosenfield
Professor of Diagnostic Radiology and Urology

Yale University School of Medicine
New Haven, Connecticut, USA

EDITORIAL COMMENTS

The present paper is a research concerning
the use of “non-invasive” technology to assist the
urologist/nephrologist in making a clinical decision
in management of the patient.

The noncontrast CT scan and calculation of
renal volume showed reasonable correlation with
creatinine clearance and better correlation than ul-
trasonography-determined renal volume in the clini-
cal setting where radionuclide image was not an
option for these physicians in determining renal
function.

The initial noncontrast CT began the deci-
sion process of whether the patient then went on to
invasive percutaneous nephrostomy for decompres-
sion and more exact determination of the renal func-
tion for kidney salvage.

In summary, this is an interesting paper with
potential impact in management of patients with
smaller kidneys and high grade obstruction, since ra-
dionuclide studies are notoriously inaccurate in as-
sessing renal function when high-grade obstruction
is present.

Dr. William H. Bush, Jr.
Director, Genitourinary Radiology

University of Washington Medical Center
Seattle, Washington, USA
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ABSTRACT

Objectives: The risks of identifying prostate cancer (PCa) in patients with serum total PSA
(tPSA) between 4 and 10 ng/dl are between 25 and 35%. There are no data in Brazil showing the
incidence of disease when all variables for PSA assessment are considered altogether, specifically
tPSA, free fraction, PSA velocity and PSA stratified by age. The objective in this work was to define
the incidence of disease in a population of men with abnormal values of PSA variables and normal
digital rectal examination.

Materials and Methods: Between 1998 and 2003, 273 prostate biopsies were performed by
the same radiologist and analyzed by the same pathologist. All patients had a normal digital rectal
examination and biopsy had been indicated due to tPSA above 4 ng/dl or free-to-total PSA ratio (F/T
PSA) below 15% or PSA velocity higher than 25% per year or a PSA level regarded as high for the
age range. The relationship between these parameters and the positivity for prostate caner was deter-
mined.

Results: Patients’ mean age was 63.8 years, and PCa was identified in 135 cases (49.5%).
The incidence of PCa, related to unitary variations in tPSA, ranged from the limits of 33 to 80%,
respectively, in tPSA < 3 and PSA between 15.1 to 20. When the other PSA parameters were assessed
(free PSA, PSA according to age, rise velocity) PCa was detected in more than 25.3% of cases.

Conclusion: When patients with normal digital rectal examination are selected for prostate
biopsy due to tPSA levels above 4 or F/T PSA ratio lower than 15% or PSA velocity higher than 25%
per year or high PSA for the age range, the incidence of PCa is quite higher than that observed in a
population selected exclusively with basis on total PSA value.

Key words: prostatic neoplasms; diagnosis; prostate-specific antigen; biopsy
Int Braz J Urol.  2004; 30: 109-113

INTRODUCTION

Prostate cancer (PCa) is the fourth cause of
death in men worldwide (9.2%) being surpassed only
by lung (18%), stomach (11.9%) and colon/rectum
cancer (9.4%) (1). According to data from the Bra-
zilian National Cancer Institute (INCA) and the Health
Ministry, prostate cancer is the second cause of death
for men in Brazil, being surpassed only by lung can-

cer. For 2003, it is estimated the occurrence of 32,240
new cases and 8,230 deaths dues to this cancer.

Due to the magnitude of the impact over pub-
lic health, strong efforts have been made aiming the pre-
vention, early diagnosis and treatment of this disease.
Strategies for increasing the early detection are focused
on the determination of prostate specific antigen (PSA)
in serum, digital rectal examination and transrectal ul-
trasonography (TRUS) with prostate biopsy (2).
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PSA measurement, considered as an isolated
method for screening PCa, offers some advantages in
relation to digital rectal examination of prostate or
TRUS. Result is quantitative, does not depend on the
examiner and blood drawing is better accepted by
patients (3).

In patients with benign prostate hyperplasia
(BPH) its concentration rises in 30 to 50% of cases.
Such increase is more pronounced in prostate cancer,
occurring in 25 to 92%, and is dependant on tumor
volume (4). It must be stressed that PSA is not pros-
tate cancer-specific, but tissue-specific, and several
benign conditions can affect its serum concentration
(5). Moreover, a number of studies indicate that not
every case of PCa cause an increase in PSA (6,7).

Despite these inconveniences, the use of PSA
for detecting PCa is a worldwide practice. Recently,
epidemiological studies showed a decrease in mor-
tality resulting from this disease of up to 20% in some
series where PSA was routinely dosed for screening
this neoplasia (8,9).

Data are favorable, but unarguably there are
limitations in the use of serum PSA for assessing
potential PCa cases. For this reason, new measure-
ments have appeared concerning the measurement of
this marker, including PSA discrimination by age,
PSA L/T ratio and PSA velocity, all three promote a
higher detection of this neoplasia (10).

Aiming to study the significance of PSA se-
rum levels in a population of men with normal digital
rectal examination of the prostate, the PSA param-
eters were assessed in association with the positivity
for prostate cancer in TRUS-guided prostate biop-
sies.

MATERIALS AND METHODS

We conducted a retrospective study of 273
transrectal ultrasonography-guided prostate biopsies,
performed by a single radiologist and analyzed by
the same pathologist, in the period from January 1998
to January 2003, in a single hospital.

The ultrasonography-guided prostate biopsy
was indicated according to criteria previously estab-
lished: cases with tPSA above 4 ng/dl, free/total PSA
ratio (F/T PSA) below 15%, PSA velocity higher than

25% per year and high PSA value for age as described
by Oesterling et al. in 1993 (11). The serum tPSA con-
centration was measured by immunometric method
with results in ng/ml, using various kits, according to
the laboratory where the test was performed.

The digital rectal examination was consid-
ered normal when no alterations were identified or, if
present, they were characteristic of BPH (prostate with
increased volume with fibroelastic consistency,
smooth surface, without nodules or hardening areas).

Patients with tPSA above 20 ng/ml, altered
digital rectal examination, cases of repeated prostate
biopsy and those submitted to previous treatment (PCa
and BPH) were excluded from the analysis.

Dada obtained were tabulated, evaluating the
incidence of prostate cancer, in men with normal digi-
tal rectal examination, in the following unitary varia-
tions for tPSA: lower than 3.0; from 3.1 to 4.0; from
4.1 to 5.0; from 5.1 to 6.0; from 6.1 to 7.0; from 7.1
to 8.0; from 8.1 to 9.0; from 9.1 to 10.0; from 10.1 to
15.0 and from 15.1 to 20; and in other PSA param-
eters: tPSA > 4; tPSA / age; tPSA 4 -10 and F/T PSA
< 15%; tPSA > 4 and PSA velocity > 25%/year; tPSA
2.6 - 4 and F/T PSA < 15%; tPSA < 4 and PSA veloc-
ity > 25%/year.

RESULTS

In the group under analysis of 273 patients
the mean age was 63.8 years (42 to 82 years) and 135
(49.5%) presented prostate cancer.

tPSA values and the number of prostate frag-
ments removed in the biopsy are represented in
Table-1.

The prevalence of PCa in relation to tPSA
categories ranged between the extremes of 33 to
78.6%, respectively, in tPSA < 3 and PSA between
15.1 and 20 (Table-2).

The criteria for indication of biopsy assess-
ing the various PSA parameters in relation to the in-
cidence of PCa are showed in Table-3.

DISCUSSION

The present work retrospectively assessed
273 prostate biopsies in men without abnormalities
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Table 1 – Age, total PSA (tPSA) and number of fragments in biopsies from 273 patients.

PCa in Biopsy

Positive = 135 cases

Negatives = 138 cases

Total = 273 cases

  Mean Age (years)
           (mean)
       (min/max)

            65.3
          (46/82)
            62.4
          (42/81)
            63.8

Mean tPSA (ng/dl)
         (mean)
      (min/max)

            8.4
        (1.4/20)
            8.3
        (0.5/20)
            8.35

No. of  Fragments
         (mean)
       (min/max)

             9.9
           (5/25)
           12.7
          (5/32)
           11.3

PCa = prostate cancer

on the digital rectal examination of the prostate that
presented tPSA levels between 0.5 and 20 ng/dl. Bi-
opsy was indicated in cases of abnormal tPSA values
or F/T PSA ratio or PSA velocity/year or PSA for
age. The results obtained show that the incidence of

Table 2 – Prevalence of prostate cancer in patients with
normal digital rectal examination.

Total PSA (ng/dl)

< 3
3.1 a 4
4.1 a 5
5.1 a 6
6.1 a 7
7.1 a 8
8.1 a 9
9.1 a 10
10.1 a 15
15.1 a 20

No. of
 Cases

     9
 15
 27
 30
 40
 27
 31
 21
 59
 14

 Cancer
  No.       %

   3         33.3
 7         46.7
13        48.1
14        46.7
21        52.5
14        51.8
15        48.4
11        52.4
28        47.5
11        78.6

Table 3 – Incidence of prostate cancer in relation to various PSA parameters for indicating biopsy.

PSA Parameters (ng/ml)

tPSA > 4
tPSA 4 – 10 + F/T PSA < 15%
tPSA /Age
tPSA > 4 + PSA Velocity > 25%/year
tPSA < 4 + PSA Velocity > 25%/year
tPSA 2.6 - 4 + F/T PSA < 15%
Total

No. of Cases

      131
       71
       41
       12
       12
         6
     273

     Cancer
 No.         %

 66         24.2
 35         12.8
 20           7.3
   6           2.2
   5           1.9
   3           1.1
135        49.5

prostate cancer was superior to that observed when
campaigns for detecting the disease are performed
using tPSA levels only.

The present work the incidence of PCa was
49.5%, superior to that observed by Candas et al. (12),
who performed an investigational population study
without assessing PSA parameters. The results are
presented in Table-4. However, the values obtained
find a parallel in literature in large series where sev-
eral PSA measures were assessed, such as those by
Han et al. with 2404 patients, by Guillonneau et al.
with 1000 cases and by Catalona et al. with 1870 pa-
tients, where the frequency of cases with localized
prostate cancer and normal digital rectal examination
(stages T1a, T1b and T1c) was, respectively, 44%,
67% and 39% (13-15).

In another study, with 1280 prostate biopsies,
the authors reported 34% OF prostate neoplasia when
there was any alteration in PSA associated to normal
digital rectal examination (16). Cooner et al. (3) found
lower figures, ranging between 9% when tPSA was
lower than 4 ng/dl and 31% in patients with tPSA >10.
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The results presented surpass the values of
incidence of PCa found in investigational popula-
tion works for research on prostate neoplasia, which
often do not consider the various PSA parameters.
The present study shows that the prostate biopsy in
men with normal digital rectal examination, when
other PSA measurements are considered, promotes
an increase in the diagnosis of neoplasia as demon-
strated in Table-3, and that maybe theses cases would
be undiagnosed if we assessed only by isolated PSA
measurement. Gann et al. obtained a higher detec-
tion of PCa (15 to 25%), when they associated the
assessment of free PSA values (10). Another factor
that may be associated with these results is the higher
number of fragments obtained in the prostate biopsy
which showed an average above 11 in this work
(Table-1).

Ravery et al. (17) reported a series with 303
patients where the increase of fragments in prostate
biopsy (12 fragments) promoted the diagnosis in ad-
ditional 17% of cases. In a study with 2299 consecu-
tive biopsies, Presti et al. (18) demonstrated that a
higher number of fragments increases the detection
of this neoplasia, with such indication being more rel-
evant in men under 60 years-old or in those with tPSA
< 7 ng/ml.

The results demonstrate that PSA dosage has
certain limitations, however when all parameters of
PSA measurements are used, such as stratification by
age, fractioning or rise velocity, the disease can be
diagnosed in a higher number of patients.

Table 4 – Prevalence of prostate cancer according to strati-
fied values of total PSA (tPSA).

tPSA (ng/dl)

< 3
3.1 a 4
4.1 a 5
5.1 a 7
7.1 a 10
10.1 a 20

* Present Study
   No.            %

 3             33.3
 7             46.7
 13           48.1
 35           50.0
 40           50.6
 39           53.4

** Candas et al. (ref. 17)
           No.            %

         37             2.0
         41             6.0
         31             8.3
         56             13.9
         52             22.5
         59             31.4

* = Population whose biopsy was indicated by change in any
parameter for PSA assessment; ** = Screening work for detec-
tion of PCa without considering PSA levels.

CONCLUSION

When patients with normal digital rectal ex-
amination are selected for prostate biopsy due to tPSA
levels above 4 or F/T PSA ratio lower than 15% or
PSA velocity higher than 25%/year or high PSA value
for age, the incidence of PCa is largely superior to
that observed in a selected population assessed ex-
clusively through serum tPSA levels.

REFERENCES

1. Srougi M, Dzik C: Prostate Cancer. In: Urological
Cancer. Rio de Janeiro, Brazilian Society of Urology,
pp. 33-41, 2000. [in Portuguese]

2.  Roberts RO, Bersgstralh EJ, Peterson NR, Bostiwck
DG, Lieber MM, Jacobsen SJ: Positive and negative
biopsies in the pre-prostate specific antigen and pros-
tate specific antigen eras, 1980 to 1997. J Urol. 2000;
163: 1471-5.

3.   Cooner WH, Mosley BR, Rutherford CL Jr: Prostate
cancer detection in a clinical urological practice by
ultrassonography, digital rectal examination and pros-
tate specific antigen. J Urol. 1990; 143: 1146-52.

4.   Catalona WJ, Smith DS, Ratliff TL, Dodds KM,
Coplen DE, Yuan JJJ, et al.: Measurement of pros-
tate-specific antigen in serum as a screening test for
prostate cancer. N Engl J Med. 1991; 324: 1156-61.

5.   Lindstedt G, Jacobsson A, Lundberg PA, Hedelin H,
Pettersson S, Unsgaard B: Determination of serum
prostate specific antigen in serum by
immunoradiometric assay. Clin Chem. 1990; 36: 53-
8.

6.   Stamey TA, Yang N, Hay AR, McNeal JE, Freiha FS,
Redwine E: Prostate specific antigen as a marker for
adenocarcinoma of the prostate. New Engl J Med.
1987; 317: 909-15.

7.   Oesterling JE, Chan DW, Epstein JI, Kimball AW,
Bruzek DJ, Rock RC, et al.: Prostate specific antigen
in the preoperative and postoperative evaluation of
localized prostatic cancer treated with radical pros-
tatectomy. J Urol. 1988; 139: 766-72.

8.   Hakama M, Stenman UH, Aromaa A, Leinoken J,
Hakulinen T, Knekt P: Vality of the prostate specific
antigen test for prostate cancer screening: follow-up
study with a bank of 21000 sera in Finland. J Urol.
2001; 166: 2189-92.

9.   Schöder FH, Cruijsen-Koeter I, Koning HJ, Vis AN,
Hoedemaeker RF, Kranse R: Prostate cancer detec-



113

PSA PARAMETERS FOR DIAGNOSING PROSTATE CANCER

tion at low prostate specific antigen. J Urol. 2000; 163:
806-12.

10. Gann PH, Ma J, Catalona WJ, Stampfer MJ: Strate-
gies combining total and percent free prostate specific
antigen for detecting prostate cancer: a prospective
evaluation. J Urol. 2002; 167: 2427-34.

11. Oesterling JE, Jacobsen SJ, Chute CG, Guess HA,
Girman CJ, Panser LA, et al: Serum prostate-specific
antigen in a community-based population of healthy
men. Establishment of age-specific reference ranges.
JAMA. 1993; 270: 860-4.

12. Candas B, Cusan L, Gomez JL, Diamond P, Suburu
RE, Lévesque J, et al.: Evaluation of prostatic specific
antigen and digital rectal examination as screening tests
for prostate cancer. Prostate. 2000; 45: 19-35.

13. Han M, Partin AW, Pound CR, Epstein JI, Walsh PC:
Long-term biochemical disease-free and cancer-spe-
cific survival following anatomic radical retropubic
prostatectomy. The 15-years Johns Hopkins experi-
ence. Urol Clin North Amer. 2001; 28: 555-65.

14. Guillonneau B, El-Fettouh H, Baumert H, Cathelineau

X, Doublet JD, Fromont G, et al.: Laparoscopic radical
prostatectomy: oncological evaluation after 1,000 cases
at Montsouris Institute. J Urol. 2003; 169: 1261-6.

15. Catalona WJ, Carvalhal GF, Mager DE, Smith DS:
Potency, continence and complication rates in 1,870
consecutive radical retropubic prostatectomies. J Urol.
1999; 162: 433-8.

16. Rosebud OR, Bergstralh EJ, Lieber MM, Jacobsen SJ:
Digital rectal examination and prostate-specific
antingen abnormalities at the time of prostate biopsy
and biopsy outcomes, 1980 to 1997. Urology. 2000;
56: 817-22.

17. Ravery V, Goldblatt L, Royer B, Blanc E, Toublanc
M, Boccon-Gibod L: Extensive biopsy protocol im-
proves the detection rate of prostate cancer. J Urol.
2000; 164: 393-6.

18. Presti JC, O’Dowd GJ, Miller MG, Mattu R, Veltri
RW: Extended peripheral zone biopsy schemes in-
crease cancer detection rates and minimize variance
in prostate specific antigen and age related cancer rates.
J Urol. 2003; 169: 125-9.

Received: August 1, 2003
Accepted after revision: March 8, 2004

Correspondence address:
Dr. Miguel Srougi
Rua Barata Ribeiro, 414 / 7º andar
São Paulo, SP, 01308-000, Brazil
Fax: + 55 11 3257-8002
E-mail: srougi@attglobal.net



114

PERIPROSTATIC ANESTHETIC BLOCKADE IN BIOPSYClinical Urology
International Braz J Urol
Official Journal of the Brazilian Society of Urology

Vol. 30 (2): 114-118, March - April, 2004

IS THE PERIPROSTATIC ANESTHETIC BLOCKADE ADVANTAGEOUS IN
ULTRASOUND-GUIDED PROSTATE BIOPSY?
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ABSTRACT

Objective: To assess the benefit of the periprostatic administration of lidocaine previously to
ultrasound-guided prostate biopsy.

Materials and Methods: In the period from April to October 2002, forty patients underwent
ultrasound-guided prostate biopsy due to increased PSA or abnormal digital rectal examination. A
randomized double-blind study was performed, where the patients received an injection of lidocaine
2% or saline solution, in a total of 10 ml periprostatic. Immediately following the biopsy, the pain
associated to the procedure was assessed, using a visual analogical scale from 0 to 10. The mean
number of fragments collected per patient in the biopsies was 11.3. The statistical analysis used for
assessment of pain was the Student’s t, with p < 0.05 being significant.

Results: The groups were homogeneous concerning the anthropometrical data. In relation to
pain, those patients in the groups that underwent biopsy with the use of lidocaine presented a maxi-
mum score of 6, while in the group that underwent biopsy with the use of saline solution, 4 patients
presented score 7 ou 8. The mean score and standard deviation with lidocaine were 2.55 ± 2.34 (CI
95% = 1.53 to 3.57) and with saline solution were 3.75 ± 2.52 (CI 95% = 2.66 ± 4.84) with no
statistical significant difference between the groups.

Conclusion: The lidocaine injection did not show statistical difference when compared with
saline solution in the periprostatic blockade during echo-guided prostate biopsy.

Key words: prostatic neoplasms; diagnosis; ultrasonography; biopsy; needle; local anesthesia
Int Braz J Urol.  2004; 30: 114-118

INTRODUCTION

The transrectal ultrasound-guided biopsy of
the prostate is an integrant part of the assessment and
diagnosis of prostate cancer in patients with high pros-
tate-specific antigen (PSA) or abnormalities on the
digital rectal examination (1).

The majority of urologists have performed
this procedure without anesthesia or sedation (2).
Though it is well tolerated by the patients, this method
is associated with some discomfort and pain (3). Some
studies have demonstrated that local anesthesia sig-
nificantly reduces the patients’ pain and discomfort
(2,4-6), however with varying methodologies.

Our purpose was to assess if there is any ad-
vantage of the periprostatic anesthetic blockade pre-
viously to ultrasound-guided prostate biopsy in a
double-blind randomized study.

MATERIALS AND METHODS

We conducted a prospective, double-blind
randomized study in 40 patients submitted to pros-
tate biopsy indicated due to high PSA or abnormality
on the digital rectal examination, in the period from
April to October 2002.

Patients with coagulation disorders or using
anticoagulants were excluded. Patients received an-



115

PERIPROSTATIC ANESTHETIC BLOCKADE IN BIOPSY

tibiotic prophylaxis with ciprofloxacin 500 mg orally
each 12 hours, starting 6 hours before the procedure,
with no dietary restrictions or previous bowel prepa-
ration.

Patients were randomly distributed into 2
groups with 20 patients each, receiving periprostatic
injection of 2% lidocaine without vasoconstrictor or
0,9% saline solution, in unlabeled 10-ml syringes that
had been prepared by a nurse.

After the patients being positioned in left lat-
eral decubitus, the transrectal ultrasound was performed
using a 7,0 MHz end-fire probe. Images and measure-
ments of the prostate were obtained in transversal and
longitudinal sections. Using a 22-G needle through the
biopsy guide, in a transversal section, 5 ml of the unla-
beled solution were injected on each side of the pros-
tate, after discarding the possibility of puncturing a
blood vessel. The application was performed through
a single puncture on each side close to the base, with
the solution being distributed between the prostate and
the Denonvilliers’ fascia, always with ultrasound-guid-
ance (Figure-1). All procedures were performed solely
by one of the authors, using an 18-G needle. The mean
number of fragments collected per patient was 11.9 in
the lidocaine group, and 10.8 fragments in the saline
solution group. There was no use of analgesic or con-
comitant sedation. The biopsies were performed im-
mediately following the injection of the solution.

Upon concluding the procedure, the patients
were questioned about pain using the linear visual
analogical scale (VAS) from 0 to 10 by the examiner
himself (Figure-2).

Figure 1 – Ecographic transversal images of the prostate base,
pre-injection (A) and post-injection (B) of solution in the peripro-
static region.

A

B

Figure 2 – Visual analogical scale for pain.
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The statistical analysis employed for assess-
ing pain was the Student’s t test, with p < 0.05 being
significant.

RESULTS

The 20 patients who received lidocaine 2%
were assigned in the group I and the remaining 20
who received saline solution 0,9% in the group II.

Age in group I ranged from 53 to 78 (mean
65.25 years) and in group II from 49 to 75 years (mean
62.65). PSA, prostate volume and the number of frag-
ments collected were distributed according to Table-1.

In relation to pain, those patients from the
group submitted to biopsy using lidocaine 2% pre-

sented a maximum score of 6, while in the group sub-
mitted to biopsy using saline solution, 4 patients of
20 presented a score of 7 and 8 (moderate to strong
pain) (Figure-3). Mean score and standard deviation
in the lidocaine group were 2.55 ± 2.34 and in the
saline solution group were 3.75 ± 2.52 with no statis-
tically significant difference between the groups. The
95% confidence interval was 1.53 to 1.02 for lidocaine
and 2.66 to 4.84 for saline solution.

The positivity of biopsies was 55% in group
I and 50% in group II.

The complications found were hematuria and
anal bleeding, without a predominance of complica-
tions between the groups.

COMMENTS

Transrectal ultrasound and prostate biopsy
have been used in medical offices for 10 years and no
anesthetic protocol has been proposed yet. Despite
the prostate biopsy being tolerable to patients with-
out the use of anesthesia there is discomfort and pain
(7-9).

The visual analogical scale has been accepted
as the best tool for assessing the intensity of pain. It
is useful regardless of language and instruction, and

Table 1 – Mean and standard deviation for age, prostatic
weight as measured by ultrasound, PSA value and number
of fragments in groups I and II.

Parameters   Group I   Group II

Age 65.25 ± 4.47 62.65 ± 2.52
Prostatic weight 43.90 ± 5.30 42.20 ± 2.24
PSA 10.86 ± 0.61 17.35 ± 3.87
No. of fragments 11.90 ± 3.45 10.80 ± 2.61

Figure 3 – Individual score for pain in groups I and II.
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promotes a measure that is sensitive and capable of
statistical comparison (10).

The pain associated to the prostate biopsy is
caused by the introduction of the rectal probe and by
the penetration of the needle into the prostate cap-
sule. Such penetration results in the stimulation of
receptors located in the capsule. The prostate inner-
vation derives from the inferior portion of the pelvic
plexus (hypogastricus inferior). These nerves cross
the lateral edges of the prostate adjacent to the
Denonvilliers’ fascia as a neurovascular bundle and
send small branches to penetrate the prostate capsule
(11,12). Based on the knowledge of the innervation
and the need to reduce discomfort and pain during
prostate biopsy several studies have been published.

Some techniques of periprostatic block have
been described with a variable number of punctures.
Alavi et al. (5) performed only 1 puncture on each
side of the prostate close to the seminal vesicle, as
well as Pareek (4). In our study we used one puncture
on each side at the prostate base (13), close to the
seminal vesicles, following the same technique.

The results of the present study showed that
group II presented 4 patients with moderate to strong
pain (scores 7 and 8), 20% of patients, while in group
I the maximum score for pain was 6. However, no
statistical difference was found in the study with the
use of lidocaine versus saline solution, despite the
mean score being lower in group I (Table-2).

It is important to stress that 75% of patients
in this study presented a maximum score for pain of
4, which reduces the number of patients who would
more overtly benefit with the use of a periprostatic
lidocaine injection. In this aspect the examiner’s ex-
pertise may play a fundamental role, contributing to
a more agile and bearable procedure, instead, less
experienced operators can make the examination more

Table 2 – Mean, standard deviation and 95% confidence interval for pain score by visual analogical scale (VAS) in groups
I and II.

Groups                    VAS (Mean and Standard Deviation)                   VAS (95% Confidence Interval)

I  Lidocaine 2.55 ± 2.34 (p > 0.05) 1.53 to 3.57
II Saline solution 3.75 ± 2.52 (p > 0.05) 2.66 to 4.84

uncomfortable and thus the benefit of lidocaine use
would become more evident.

Some studies found in literature showed a
benefit with the periprostatic administration of
lidocaine for prostate biopsy in decreasing pain
(2,6,14,15).

Corroborating out findings, Wu et al. (16) also
performed a double-blind randomized study and did
not find a statistically significant difference in pros-
tatic block using lidocaine when compared to the pla-
cebo group concerning the pain score.

Factors contributing to the lack of statistical
difference between the groups possibly were the in-
complete blockade of prostatic sensitive fibers, which
can be influenced by the blockade technique, that
ranges in literature from 1 to 3 punctures on each
side, volume e concentration of anesthetic; the dis-
comfort during the introduction of the rectal probe
associated to contraction of the external sphincter (14)
and the low score for pain in 75% of the patients where
the benefit of lidocaine use is not so evident. Another
factor that must be considered concerning the lack of
statistical significance is the number of patients en-
rolled in the study, a total of 40 (n = 20), thus results
could change with a larger casuistry.

CONCLUSION

Our findings indicated that periprostatic lo-
cal anesthesia with 2% lidocaine did not show a sta-
tistically significant benefit in reducing the pain dur-
ing transrectal ultrasound-guided prostate biopsy.
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ABSTRACT

The juxtaglomerular cell tumor is a cause of secondary hypertension in adults. A 35-year-old
female patient suffering from hypertension and low serum potassium had a 3 x 3 cm solid mass at the
lower pole of left kidney diagnosed by abdominal sonography. Partial nephrectomy was performed
and the postoperatory was uneventful. Normalization of blood pressure was observed within the first
month.
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INTRODUCTION

The most common cause of secondary
hypertension in young adults is renovascular
hypertension due to obstruction of the renal artery.
Although rare, juxtaglomerular cell tumor may also
be a cause of increased blood pressure. In both
conditions the hypertension can be cured by surgery.

CASE REPORT

A 35-year-old Caucasian female who had
been suffering from hypertension and headaches over
the previous 6 months was referred to our hospital.
Physical examination was normal, except for 150/100
mmHg blood pressure kept under control by the daily
use of 20 mg of enalapril. Serum potassium was 3.2
mEq/L (normal 3.5 – 5.0 mEq/L). Abdominal Dop-
pler sonography ruled out renal artery stenosis and
identified a 3 x 3 cm solid mass at the lower pole of
the left kidney. The diagnosis of renal neoplasia was
suggested by computed tomography (Figure-1). Par-
tial nephrectomy was performed and free surgical
margins were ensured by frozen section. The postop-

erative period was uneventful and the patient was dis-
charged on the fourth postoperative day. Pathologi-
cal examination of the tumor showed a 3 x 2 cm tu-
mor surrounded by a thick fibrous capsule. The tu-
mor consisted of round and elongated cells with nu-
clei varying from round to spindled, with eosinophilic
cytoplasm. Immunohistochemical staining that was
positive for CD34 (Figure-2), confirmed the diagno-
sis of juxtaglomerular cell tumor. Negative staining
for vimentin and ck-7 ruled out clear cell carcinoma.
Normalization of the blood pressure was observed
within the first postoperative month. The patient has
maintained normal blood pressure throughout the six-
month follow-up period.

COMMENTS

Juxtaglomerular cell tumors are benign
tumors and develop from the afferent arterioles of
the glomeruli. In spite of being a rare cause of
hypertension, juxtaglomerular cell tumors are
particularly important because they have always been
surgically curable. This tumor was first described by
Robertson et al. in 1967 and is usually found in young
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adults with a peak incidence in the second and third
decades, but it has also been reported in pediatric
patients, particularly in teenagers (1). The most
common findings are headaches, hypertension,
nausea, vomiting and polyuria. Hypokalemia due to
secondary aldosteronism associated with increased
plasma renin activity is a common finding. Plasma
renin activity may vary over time in the same patient.
Thus, a single sample dosage does not rule out renin
producing tumors. Renal angiography and
lateralization of renin activity fails in up to half of
the cases but it allows one to rule out renal artery
stenosis. Renal echography or abdominal computed

tomography should be considered in cases of
hypertension associated with secondary aldosteronism
without renal artery obstruction (2). As in most cases
fully accurate diagnosis is only possible after surgery,
this tumor should be treated as a malignant solid renal
mass. Treatment includes radical nephrectomy or
partial nephrectomy, depending on the size and
location of the tumor. Gross examination reveals a
well circumscribed cortical mass confined to the
kidney. Microscopically, they are composed of cells
of varying size with round or spindled nuclei and
eosinophilic cytoplasm. Nuclear atipia may be present
in many cases. Immunohistochemistry helps to
characterize major subtypes of renal cell carcinoma.
In juxtaglomerular cell tumors, it is positive to actin
and CD34 and negative stain for cytokeratin,
chromogranin, synaptophysin, HMB-45, S-100, c-kit,
CD31 and desmin (3).
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Figure 1 – Computed abdominal tomography showing a 3 x 3
cm solid mass at the lower pole of the left kidney.

Figure 2 – A) Clusters of tumor cells separated by hyalinized
stroma (HE, X400). B) Immunohystochemistry staining showing
strong diffuse positive staining (brown) for CD34 (X400).
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ABSTRACT

Low-flow priapism can result in impotence if treatment is delayed, yet patients with recurrent
priapism often suffer delay before therapy. We describe management of recurrent priapism using self-
administered injections of intracavernosal metaraminol (Aramine , Merck), a long-acting
vasoconstricting amine that is considered safer than epinephrine. The patient injects as often as once
daily using 5-10 mg of drug. Our patient reports rapid detumescence and has not required emergency
room visits since starting injections. He denies complications. Treatment of priapism using metaraminol
has been suggested in the hospital setting; however, this is the first report of successful home self-
administration of the drug.

Key words: priapism, alpha-agonist, metaraminol, Aramine
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INTRODUCTION

Low-flow priapism can result in impotence
if treatment is delayed. Some affected individuals
admit to significant time delay before they seek
medical attention, and report still further delays due
to delays in the emergency room. We describe
successful management of stuttering priapism using
self-intracorporeal injection of metaraminol bitartrate
(Aramine , Merck) in one patient with low-flow
priapism secondary to sickle cell trait. Metaraminol
is a long-acting vasoconstricting sympathomimetic
amine with strong α activity and weak β

1
 activity. It

is used primary to increase blood pressure in cases of
shock, or in cases of hypotension during surgical
anesthesia. It is considered safer than epinephrine,
another well-known α-agonist.

CASE REPORT

A 38-year-old African-American male with
sickle cell trait and recurrent priapism has been
performing self-injections at home with intracorporal

metaraminol since 1992. The patient’s past medical
history is otherwise unremarkable. He injects as often
as once every other day for up to 3 weeks, followed
by months without the need for injection, using 5-10
mg of metaraminol (10mg/cc concentration - 10 mg
is the maximum subcutaneous dosage recommended
in the Physician’s Desk Reference.) The patient starts
with 5 mg and reinjects another 5 mg if detumescence
does not occur, using a 1 cc insulin syringe with 28
gauge needle and a lateral corporal injection site. The
patient reports complete detumescence within 3-10
minutes after injection. He has not reported
emergency room visits since starting self-injections,
pain with injections, or any systemic side effects
associated with sympathomimetics such as headache,
shortness of breath, flushing or chest pain. He has
normal erectile dysfunction and an unremarkable
physical exam, including no signs of intracorporeal
fibrosis at the injection site.

DISCUSSION

Successful treatment of priapism using
intracavernosal injections of metaraminol was first
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suggested by Brindley in 1984 (1), yet self-
administered home treatment has not to our
knowledge been yet reported. Self-injection with
epinephrine has been previously described (2), but
we and others believe that the strong β-agonists’
effects of this drug make it less attractive than
metaraminol because β-agonism is associated with
cardiac arrhythmia.

Alpha-agonists like metaraminol are
contraindicated in patients with uncontrolled
hypertension, coronary insufficiency, a history of
arrhythmia, and in those taking monoamine oxidase
inhibitors. It should be used with caution in those with
hyperthyroidism. Overdosage is associated with
hypertension, which can results in flash pulmonary
edema, coronary ischemia, cardiac arrhythmia, and
death (3). The drug is not United States Federal Drug
Administration (US-FDA) approved for the treatment
of priapism, although neither are other
sympathomimetics in common use. They are given
under the legal and ethical standards that protect non-

FDA approved treatments that conform to “standard
of care”.

Home therapy with metaraminol or other
sympathomimetics should not be undertaken until
several doses have been used in a monitored hospital
setting. Only once patients tolerate the procedure in
the hospital without significant blood pressure
changes can it be advised for home use. This report
suggests another tool in the armamentarium against
the difficult problem of recurrent priapism.
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SYNTHETIC PUBOVAGINAL SLING (TVT): FAILURE IN CONSERVATIVE
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ABSTRACT

Female, 57 year-old patient, reported having undergone surgery for correction of urinary
incontinence due to sphincteric insufficiency with the implantation of a synthetic pubovaginal sling
14 months earlier. Though she did not present urine loss any longer, approximately 60 days follow-
ing the surgical procedure she started to report dysuria, pollakiuria and dyspareunia. Attempts of a
conservative solution were ineffective. The appearance of a vaginal infra-urethral granuloma and
the exteriorization of the synthetic material led to its removal.

Key words: urinary incontinence; urinary sphincter; prostheses and implants
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INTRODUCTION

We describe a case of vaginal exteriorization
following the use of the Prolene polypropylene tape
(TVT device from Ethicon Johnson & Johnson),
which required its removal 14 months after its inser-
tion.

CASE REPORT

Female, 57-year old patient complained of
dysuria, pollakiuria, urinary infection and dyspareu-
nia, which produced intense discomfort, with wors-
ening of symptoms in the last 40 days. She reported
that 14 months earlier she had undergone an implan-
tation of a synthetic pubovaginal sling in another hos-
pital for correction of urinary incontinence, due to
intrinsic sphincteric insufficiency. She had presented
prolonged urinary retention during the post-operative
period, which forced her to stay in hospital for 5 days.
During the first 60 days the manifestations of urinary
incontinence had ceased, but a picture of pollakiuria,
dysuria and dyspareunia progressively emerged. One

year after surgery she noticed the formation of a vagi-
nal nodule and the sensation of a solid material on
digital contact at the infra-urethral region, which pre-
vented sexual intercourse. She was medicated and ori-
ented to maintain the follow-up. When she came to
our service, she presented urinary infection and, on
the vaginal inspection, it was possible to observe the
presence of a granuloma and minimal exteriorization
of the synthetic material through the mucosa. The
urethrocystoscopy under sedation showed integrity
of the urethral mucosa and the specular examination
confirmed a mild exteriorization f the synthetic tape
through the vaginal mucosa, not exceeding 0.5 cm of
exposed area. The device’s removal was suggested
and accepted by the patient, since conservative treat-
ment had already been tried and the patient com-
plained of intense discomfort. Tape removal was per-
formed similarly to its insertion, with a small inci-
sion in the vagina anterior wall and, in both sides, a
careful peri-urethral dissection. The tape was adhered
to adjacent tissues, as well as covered by fibrous tis-
sue, differently from the mesh aspect present by the
material before use. A 5-cm long segment was re-
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moved, which encompassed the urethra. The adher-
ence to tissues made a larger dissection difficult. There
was immediate improvement in the complaints, with
the patient remaining continent for approximately 6
months. Due to the reappearance of urinary inconti-
nence, the patient underwent a new evaluation and,
the urodynamic study reveal a bladder with normal
capacity, complacence and proprioceptive sensitiv-
ity, absence of vesical instability or infravesical ob-
struction. A new surgical repair was proposed, per-
forming the technique of autologous aponeurotic sling
made of rectus muscle of abdomen, without identify-
ing any sign of the presence of TVT, despite only one
5 to 6-centimeter segment had been removed. After
more than 10 month since this last procedure, the
patient is perfectly continent.

COMMENTS

Palma et al. were the pioneers in our setting
on the use of Prolene tapes as sling for surgical repair
of incontinence (1). There are advantages e disad-
vantages concerning its use when compared to the
technique of confectioning the “sling” from fascia lata
or aponeurosis of rectus muscle of abdomen. Advan-
tages are related to early return to activity, decreased
use of analgesics, lesser surgical aggression, shorter
surgical time, reduced stay in hospital, and it can po-
tentially be performed at outpatient settings under
local anesthesia local (2). Disadvantages are related
to cost, which is considered high in our economy, lim-
iting its use to a minority, in addition to the possibil-
ity of sling infection with risk of exteriorization, with
such possibility being reported in the literature from
3% to 23%, an event that hardly occurs with the use
of autologous material.

Sweat et al. described both vaginal erosion
and obstruction of the bladder neck produced by the
polypropylene tape, suggesting also its complete re-
moval if erosion occurs (2). Even though this approach
appears to be a consensus among urologists, Kobashi
& Govier recently described 4 cases of vaginal ero-
sion following the use of polypropylene tape (3 cases
with SPARC and 1 with TVT) where conservative
treatment was successful, with occurrence of
reepithelization (3). The same author suggests that if

reepithelization does not occur within 3 months, its
removal is mandatory and that one of his cases, even
with an exposure area larger than 1 centimeter, pre-
sented a favorable outcome 6 weeks later (3). It is
speculated that the urethral erosion can be due to ex-
cessive tension of the sling over the urethra, or exag-
gerated dissection impairing its thickness, and mak-
ing it more susceptible to damage. In relation to vagi-
nal erosion, it would be due to a subclinical infection
of the synthetic material, producing an accumulation
of secretions that would lead to exteriorization. There
are reports in the literature on the persistence of uri-
nary continence even after “sling” removal follow-
ing erosion. Such situation did no occur in our case,
since incontinence returned after less than 6 months,
leading to a new surgical procedure.
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ABSTRACT

The development of infiltrative bladder carcinoma in patients previously treated with radical
prostatectomy due to prostate adenocarcinoma represents a challenging perspective. Radical cystec-
tomy remains the best option for invasive bladder cancer, however, there are few reports about the
best approach to such individuals. Nevertheless, despite possible technical difficulties found during
surgery, the orthotopic urinary shunt is a reasonable option in selected cases.

Key words: bladder cancers; prostatic neoplasms; urinary diversion
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INTRODUCTION

A subgroup of the population of patients who
undergo radical prostatectomy can develop other
malignant neoplasias in pelvic organs, including in-
vasive bladder carcinoma (1). Cystectomy in this
group of patients is the treatment of choice, however,
the preservation of bodily image through the confec-
tion of an orthotopic neobladder remains a matter of
discussion (1).

We present a case report of radical cystec-
tomy with ileal neobladder in the late post-operative
period of a radical prostatectomy.

CASE REPORT

A 78-year old male patient underwent
prostatovesiculectomy and bilateral iliac lym-
phadenectomy 6 years earlier, whose pathological
examination revealed prostate adenocarcinoma
Gleason 3 + 2, stage T

2b
. Post-operative outcome was

satisfactory, remaining with urinary continence and
preserved sexual potency, and current PSA < 0.04.

During the follow-up, he presented an episode of pain-
less macroscopic hematuria, undergoing an
urethrocystoscopy that evidenced a vesical tumor. The
transrectal resection of the bladder tumor confirmed
the diagnosis of transitional cell carcinoma (TCC)
with invasion of the muscular layer. The systemic
staging through computerized tomography of abdo-
men (Figure-1) and thorax, and bone scintigraphy
discarded metastatic disease.

Consequently to such result, the patient un-
derwent radical cystectomy that evolved without ab-
normalities, with no need of blood transfusion. The
freezing biopsy of urethral margin and distal ureters
was performed, revealing margins free from neoplas-
tic involvement. The reconstruction of urinary tran-
sit was performed through orthotopic ileal neobladder
modified by Srougi et al. (2) and urethro-ileal anas-
tomosis with 8 separate Vicryl 3-0 sutures (Figure-
2). The pathological examination evidenced high-
grade TCC, infiltrative in muscular wall, stage T

2b
.

The patient was released from the hospital on the tenth
post-operative day, with removal of stents and double-
J catheter on the twentieth day. Currently he is on the
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30th post-operative day, with diurnal urinary conti-
nence, and presenting nocturnal enuresis.

DISCUSSION

Approximately 2% of patients undergoing
radical prostatectomy will require cystectomy due to
infiltrative bladder neoplasia and among these, only
one third will have reconstruction of the urinary tract
through confection of an orthotopic ileal neobladder
(1).

Studies demonstrate a higher risk of surgical
complications in cases where any treatment had been
performed previously to cystectomy; 44% following
radical prostatectomy and 65% following radio-
therapy. However, when only major complications are
analyzed, the numbers are equivalent to patients who
did not receive previous treatment, with reintervention
being necessary in approximately 9% of complica-
tions (3). In the case reported we did not have
transoperative difficulties, however the dissection of
the vesico-urethral anastomosis had to be meticulous,
with the possibility of using a flexible cystoscope to
help obtain a better preservation of the urethral stump
(1). Preservation of the neurovascular bundle is im-
paired by the loss of anatomic planes due to the pre-
vious surgery (1). Mean blood loss ranges between
275 and 3500 mL (3), and in this case it was 500 mL
with no need of blood transfusion.

Schuster et al. (1) believe that patients un-
dergoing cystectomy following radical prostatec-
tomy lose lower quantities of blood than those un-
dergoing cystectomy following radiotherapy, with a
largest extravesical dissemination of the tumor oc-
curring in these cases and consequently presenting
higher technical difficulty, higher surgical time and
lower possibility of orthotopic reconstruction. De-
spite a little expressive experience, such data dem-
onstrate that the prognosis is better in cases of cys-
tectomy following prostatectomy radical (1). Con-
cerning the absence of blood transfusion in this case,
we attribute it to a meticulous dissection, addition-
ally there is a lower risk of locally advanced dis-
eased in post-radical prostatectomy cases (30%)
when compared with post-radiotherapy cases (60%)
(1). On the other hand, in relation to the form of
reconstruction of the urinary transit, there seems to
be no increase in complications initially, thus favor-
ing the preservation of bodily image and a prompt
return to social life.
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ABSTRACT

Introduction: We present here a long-term observation of 2 children with a rare syndrome
with a non-neurogenic neurogenic bladder dysfunction (Hinman’s syndrome), and we investigated
the safety and efficacy of long-term use of terazosine in association with prophylactic antibiotics,
timed voiding and a bowel regimen.

Materials and Methods: Two children, 7 years-old (22 kg) and 11 years-old (36 kg) pre-
sented in 1997 to our pediatric urology clinic with symptoms of urgency, frequency, urge incontinence
and nocturnal enuresis. Both children were placed in a regimen of terazosine (starting with 0.5 mg
increasing until 2 mg).

Results: There were no significant side effects throughout the entire treatment. The first 7-
year old boy however developed some dizziness when the dose of terazosine was increased to 2 mg
(after 4 weeks of administrating 1 mg), and this disappeared immediately when the dosage was re-
duced back to 1 mg daily. The urgency symptoms improved in both boys after 3 weeks of 1 mg
terazosine. The secondary enuresis in the 11 year-old boy resolved after 2 months of 2 mg terazosine.

Conclusion: It is possible to say that the alpha-blocker medication, terazosine can be admin-
istered safely to children with a non-neurogenic bladder dysfunction, also known as the Hinman’s
syndrome. These results have shown that dysfunctional voiding, postvoiding residual and upper tract
involvement can disappear over time when long term terazosine is given in combination with timed
voiding, prophylactic antibiotic therapy and treatment of the associated constipation. Our observa-
tions also suggest a permanent effect after discontinuing the medication.

Key words: bladder, neurogenic; voiding dysfunction; children; enuresis; adrenergic alpha-antago-
nists
Int Braz J Urol.  2004; 30: 128-134

Pediatric Urology

INTRODUCTION

Frank Hinman described in 1973 the rare syn-
drome with a non-neurogenic neurogenic bladder
dysfunction in children (1). Since then, several ar-
ticles have been published on this syndrome and its
treatment (2-4). The symptoms are variable, ranging
from frequency to severe incontinence. In addition,
the videourodynamic findings may vary from mild

detrusor overactivity and little postmicturition resi-
due to severe bladder dysfunction associated with end
stage renal failure. The most typical finding is of func-
tional bladder outlet obstruction or detrusor sphinc-
ter dyssynergia although there is no anatomic corre-
lation. Most importantly, there is no neurologic ab-
normality. Associated problems such as behavioral
and psychosocial problems and bowel dysfunction,
especially constipation are also seen in the Hinman
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syndrome. All the components must be included in
the diagnostic and treatment approach.

Stockamp, in 1975, first described the use of a
non-selective α-blocker in non-neurogenic bladder
outlet dysfunction (5). In 1992 the use of the non-se-
lective α-blocker phenoxybenzamine was reported in
combination with urinary diversion in the Hinman syn-
drome as a partial success (6). The phenoxybenzamine
medication never gained popularity because of the se-
vere side effects such as hypotension and dizziness.

More recently, selective α-blocker medica-
tion have been successfully administered in patients
with lower urinary tract symptoms (LUTS) and be-
nign prostatic hypertrophy (BPH) without a signifi-
cant incidence of the feared side effects like hypoten-
sion and dizziness. However, the use of these drugs
in children is not common because of the limited in-
dication and the very small number of children with
the Hinman syndrome. In addition, there are no dose-
response studies published on selective alpha-block-
ing medication in children.

In this long-term observation of 2 children
with the Hinman syndrome, we investigated the safety
and efficacy of long-term use of terazosine in asso-
ciation with prophylactic antibiotics, timed voiding
and a bowel regimen.

MATERIALS AND METHODS

Two children, 7 (22 kg) and 11 years (36 kg)
old presented in 1997 to our pediatric urology clinic
with symptoms of urgency, frequency, urge inconti-
nence and nocturnal enuresis.

The first 7-year old boy presented with a long-
standing daytime voiding problem and enuresis. Al-
though he became dry during daytime at 2.5 years of
age, he always had urgency and he was never dry at
night. He had also suffered from chronic constipa-
tion since birth. His physical exam, including a spe-
cific neurological evaluation of the lower extremi-
ties, was normal. Urine and blood analysis for renal
function was normal. His maximum flow rate was
5.3 ml/sec with a post void residual of 130 ml. In his
voiding diary, he recorded daytime volumes between
50 and 270 ml. He was wearing diapers at night and
after weighing the diapers together with the first void

in the morning, he produced between 200 and 300 ml
urine during the night. Ultrasound showed a left hy-
dro-ureteronephrosis and marked bladder wall thick-
ening. Intravenous urography (IVU) additionally
showed a “Christmas-tree” shaped bladder (Figure-
1). Video-urodynamic examination showed a poorly
compliant bladder, an open bladder neck, no hyper-
reflexia, high voiding pressures (the maximum de-
trusor pressure was 53 mm H

2
O) and detrusor/sphinc-

ter dyssynergia. Magnetic resonance imaging (MRI)
of his spine and brain was normal. A DTPA-scan with
furosemide-administration (0.5 mg/kg body weight)
showed delayed excretion at the left kidney, a total
GFR of 73 mL/min/1.73 m2 and a normal differential
renal function.

A treatment regimen with oxybutinin 0.1 mg/
kg body weight three times a day, nitrofurantoin 2
mg/kg at bedtime, aggressive treatment of his consti-
pation, timed voiding and physiotherapy was initi-

Figure 1 – Picture of the dilated left ureter and the thick-walled
bladder and the Christmas-tree shaped bladder of the 7 years-
old boy.
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ated. However, after 8 weeks, his treatment seemed
unsuccessful, as the voiding symptoms including per-
sistent postvoid residual volumes between 140 - 200
mL and the hydroureteronephrosis did not improve.
The option of clean intermittent catheterization (CIC),
was refused by the boy and his family. The option of
treatment with an uroselective alpha blocker
terazosine was discussed including possible side ef-
fects and the fact that there were no dose response
studies known in children. A dosage of 0.5 mg
terazosine at bedtime was started, the oxybutyine
medication was stopped and the constipation treat-
ment and physiotherapy was continued. Because the
medication was well tolerated without any side ef-
fects, the dosage was increased to 1 mg terazosine at
bedtime after 2 weeks. Another 4 weeks later, the dose
was further increased to 2 mg but because of dizzi-
ness it was immediately discontinued and 1 mg con-
tinued. The urological symptoms resolved and imag-
ing appearances returned to normal. Terazosine was

stopped after 32 months of treatment. The boy is now
12 years old and is still followed every 6 months. He
takes currently no medication and is symptom free.

The second boy was 11-year old when he
came to our clinic and he presented with a secondary
nocturnal enuresis for 4 months. He was born with a
tetralogy of Fallot for which he underwent cardiac
surgery at 2 years of age. He was dry day and night at
2 years of age, but he always had some urgency and
frequency and a tendency to constipation. His physi-
cal exam, including a clinical neurological evalua-
tion, was normal. His urine was clear, microscopic
evaluation of the urine was normal and the urine cul-
ture negative. The maximal flow rate at presentation
was 8 ml/sec with a postvoiding residual volume of
240 ml (Figure-2). Blood analysis showed an elevated
urea of 70 mg/dl and a creatinine of 1.91 mg/dl. His
creatinine clearance was 32 ml/min/1.73 m2. A pro-
teinuria of 188 mg/24 hours was noted. His voiding
diary he recorded daytime voided volumes between
100 and 300 mL. On ultrasound he was noted to have
bilateral hydro-ureteronephrosis, bilateral renal pa-
renchymal atrophy and increased bladder wall thick-
ness (Figures-3 and 4). Unfortunately, due to techni-
cal problems he did not undergo a videourodynamic
evaluation. However, he did have a voiding cystoure-
throgram (VCUG) where a spindle-shaped dilation
of the proximal urethra was seen.

Nitrofurantoin 2 mg/kg at bedtime, aggres-
sive treatment of his constipation, timed voiding and

Figure 2 – Urinary flow (A) and voiding cystourethrogram (B)
of the 11 year-old boy before treatment.

Figure 3 – Ultrasound of the thick-walled bladder of the 11 year
old boy.

A

B
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physiotherapy failed to produce any improvement in
8 weeks. CIC was refused by the boy and his family.
After similar counseling terazosine, 0.5 mg at bed-
time was added to the other treatment regimen. For 2
weeks of medication, there were no problems or side
effects of therefore the dosage was increased to 1 mg
terazosine. After another month of treatment with 1
mg terazosine and no side effects, the dose was in-
creased to 2 mg. The patient remained on this dosage
for 25 months. Prophylaxis and physiotherapy were
stopped after 12 months.

Both children have now discontinued the
medication for more then 18 months and remain symp-
tom free.

RESULTS

During the entire treatment with terazosine,
special attention regarding potential side effects of
α-blocker medication was addressed to the children

and their parents: postural hypotension, dizziness,
headache and rhinitis. However, there were no sig-
nificant side effects throughout the entire treatment.
The first 7-year old boy however developed some
dizziness when the dose of terazosine was increased
to 2 mg (after 4 weeks of administrating 1 mg), and
this disappeared immediately when the dosage was
reduced back to 1 mg daily.

The urgency symptoms improved in both
boys after 3 weeks of 1 mg terazosine. The second-
ary enuresis in the 11-yr old boy resolved after 2
months of 2 mg terazosine.

Dilation of the upper urinary tract improved
in both boys after 4 months of terazosine 1 and 2 mg
treatment respectively.

Post voiding residual volume was the last
symptom to improve. Volumes diminished after 6
months of terazosine 1 mg treatment in the 7-year
old boy and in the 11-year old boy, it improved after
9 months of treatment (2 mg). At the same time, dis-

Figure 4 – Ultrasound of the hydroureteronephrosis and thinned parenchyma of the 11 year old boy.
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tinct improvement of the urinary flow was observed
and this amelioration persisted during treatment and
after discontinuing the medication (Figure-5).

The creatinine clearance remained stable at
73 ml/min/1.73 m2 in the 7 years old boy whereas in
the 11 years old one it improved from 32 ml/min/
1.73 m2.

After discontinuing the terazosine medica-
tion, both boys had further stable renal function with-
out residual hydronephrosis. They have almost nor-
mal appearing bell shape urinary flows and the re-
sidual post-voiding volumes remain below 30 ml.

DISCUSSION

This long-term observation in two children
has shown that α-blocker-medication terazosine 1 - 2
mg daily can be an important adjunct in treating void-
ing dysfunction in children with non-neurogenic neu-
rogenic bladder dysfunction and that the medication
can be given safely over a longer period.

Until today, there has been no confined etiol-
ogy for the Hinman syndrome found. However, there
is a trend that nowadays we are confronted with ear-
lier stages of the syndrome. This might be due to the
fact that back in 1973 children with bladder function
problems consulted their physician very late compared
to today. In the situation of end stage renal disease,
only urinary diversion, bladder augmentation and re-
nal transplantation were possible options. As these
children are nowadays seen in an earlier stage with-
out end stage renal disease but with severe bladder
and bowel function problems, attempts with medica-
tion, clean intermittent catheterization and other non
surgical methods are used to avoid renal deteriora-
tion.

The rationale for giving α-blocker-therapy in
case of voiding dysfunction was given by Krane et
al. in 1973 (7,8) showing that bladder emptying sig-
nificantly improved after phenoxybenzamine was
administered to children with neuropathic bladder
dysfunction. In children without neurological abnor-
malities, Stockamp was the first in 1975 to report the
successful use of phenoxybenzamin in the situation
of upper tract complications due to functional
infravesical obstruction (5). Upper urinary tract dila-
tation improved in 3 out of 5 children. De Vooght in
1976 (9) found that the best results of α-blocker-
therapy were seen in children with neuropathic blad-
der dysfunction with increased urethral outflow re-
sistance associated with absent or slight detrusor ac-
tivity.

Side effects of non-selective α-blocker medi-
cation such as hypotension, dizziness and headache
has limited the general clinical use. The introduction
of selective α-blocker medication such as terazosine
has opened a new treatment option regimen in pa-
tients with functional bladder outlet obstruction. The
first group of patients that would benefit from such a
treatment  was patients with lower urinary tract symp-
toms (LUTS) due to benign prostatic hypertrophy
(BPH) and this has been clinically confirmed. How-
ever, the experience of selective α-blockers in chil-
dren is limited. Austin et al. has reported in 1999 a
short term follow up study with the use of 1 mg of
doxazosine in children with the Hinman syndrome,
with good results in 1 patient out of 4 (4).

Terazosine 1 – 2 mg was chosen in our treat-
ment alternative for the treatment of functional blad-
der outlet obstruction in our pediatric patients because
terazosine is a selective α

1
-blocker for which no cell-

apoptosis has been described. It is known that the

Figure 5 – Improved urinary flow of both boys after 6 months of treatment with terazosine; 7 year-old boy (A) and 11 year-old boy (B).

BA
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average dose of terazosine in adults is 5 mg for an
adult of 70 – 80 kg, therefore the dosage for our pa-
tients was calculated as 1 mg terazosine per 20 kg
body weight. This calculation appeared to be correct
as in the first 7 yr old boy whose weight was 22 kg
and he received 1 mg terazosine whereas he experi-
ence some dizziness when he took 2 mg. The second
11 yr old boy weighted 36 kg and had good results
without side effects with the dosage of 2 mg
terazosine.

The fact that terazosine has such a long term
beneficial effect on the bladder function in these both
children remains somewhat hypothetical. One might
argue that if these children did not have Hinman syn-
drome. The difference between functional bladder
outlet obstruction and detrusor sphincter dyssyner-
gia is not always a clear cut. However, in our pa-
tients, the classical presentation and imaging appear-
ances makes the diagnosis most probable. In addi-
tion, these patients might have developed more se-
vere symptoms but for our early diagnosis, they
might be cured now.

The exact etiology of the Hinman-Syndrome
is not known and therefore it is unknown if the α

1
-

adrenoreceptors would play a role in this matter. De
Groat described the modulation of voiding and stor-
age reflexes by activation of α

1
-adrenoreceptors in

animals (10). This study described the predominance
of α

1
-presynaptic bladder modulation in the bladder

body of young rats, and a α
1
-postsynaptic predomi-

nance in the bladder base of older rats. In addition, in
humans urethral α-adrenoreceptors have been de-
scribed and they are supposed to mediate contraction
and assist in the maintenance of urinary continence
(11). It is also known that excitatory neuromuscular
transmission in the urinary bladder arises predomi-
nantly through activation of the parasympathetic path-
ways. Cholinergic transmission plays a role in regu-
lating the residual urinary volume at the end of a void-
ing cycle, and inhibitory sympathetic transmission in
the detrusor is important during the filling phase.
Sympathetic nerves may act on parasympathetic nerve
terminals and inhibit cholinergic and non-cholinergic
excitation (12).

The possible associated problems of the
Hinman syndrome such as behavioral and psychoso-

cial problems may also have an influence on bladder
and bowel function problems. Behavioral problems
might cause a “stress-induced” elevated sympathetic
tonus inducing sphincter dyssynergia, an elevated
bladder tonus and an elevation of the post-micturi-
tion residual urine.

This supports the hypothesis of the benefit
of the α-blocker-therapy that could help in regaining
a normal micturition pattern. Secondary to the im-
proved bladder function, the bladder wall thickness
might decrease and will secondarily improve the up-
per tract drainage.

This is exactly what happened in our patients.
The observation that it took more than 3

weeks to improve the urgency voiding symptoms, 4
months to improve renal drainage and even 9 months
to see effect on postvoid residual and urinary flow
explain the long standing and complex etiology of
the syndrome. Although all these symptoms occurred
in the identical time frame further observations in
larger patient groups will demonstrate if these effects
will be consistent.

After discontinuing the medication for more
then 18 months, the patients did not relapse to their
previous bladder function problem. There is no exact
explanation for this permanent action. It is also un-
known if the medication could have been stopped
earlier and still have had beneficial effect. In addi-
tion, the functional bowel problems have been re-
solved with the treatment regimen. Because of the
other factors such as the physiotherapy, the attention
and motivation, these children received during the
treatment it is not certain how important each of the
treatment factors are.

In conclusion it is possible to say that the
alpha-blocker medication, terazosine can be admin-
istered safely to children with a non-neurogenic blad-
der dysfunction, also known as the Hinman syn-
drome. These results have shown that dysfunctional
voiding, postvoiding residual and upper tract in-
volvement can disappear over time when long term
terazosine is given in combination with timed void-
ing, prophylactic antibiotic therapy and treatment
of the associated constipation. Our observations also
suggest a permanent effect after discontinuing the
medication.
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ABSTRACT

Objective: This study analyzed the total symptom score, irritative and obstructive domains
of IPSS questions regarding quality of life and the urodynamic diagnosis in 400 men with LUTS.

Materials and Methods: Four hundred consecutive male patients were prospectively enrolled
after being submitted to full urodynamic evaluation and IPSS. Obstructed and non-obstructed patients
were compared regarding the symptoms score and quality of life. Results were assessed through
Wilcox, ANOVA and Student-t tests.

Results: 80.2% were diagnosed as urodynamically obstructed of which 42.4% presented
detrusor instability in the filling phase. In obstructed patients there were no statistical difference
concerning obstructive or irritative questions from IPSS (p = 0.50). It was not possible either to
predict which patients presented detrusor instability based on the questionnaire (p = 0.65). Out of
seventy-nine cases unobstructed (19.8%), 65.4% revealed detrusor instability. These cases could not
be distinguished from all obstructed men based on the clinical questions measured by IPSS (p = 0.87).
Obstructive and irritative questions did not present different indexes than obstructed cases (p = 0.63).
Subjective quality of life index did not discriminate obstruction nor it could predict detrusor instabil-
ity in both groups.

Conclusion: Clinical symptoms and quality of life index measured by the IPSS as well as its
obstructive and irritative domains do not have discriminating power to predict the presence of
infravesical obstruction in males with LUTS, demanding objective tools to demonstrate obstruction.

Key words:  urinary symptoms; urodynamics; bladder outlet obstruction; prostate; prostatism
Int Braz J Urol.  2004; 30: 135-141

INTRODUCTION

Benign prostatic hyperplasia is a frequent
histological finding in the elderly population. In the
meanwhile symptomatic voiding disturbances related
to infravesical obstruction are a much less frequent
complaint (1). Notably surgical therapy is intended
to relief the symptoms and complaints in case there
is urodynamically proven urethral obstruction (2).

Clinical questionnaires allow homogeneity
and comparable final results after different therapies.
They were also historically designed with an initial
intent to avoid invasive and costly evaluations justi-
fying the division of urinary symptoms into irritative
and obstructive ones (3-6).

Nevertheless in the clinical setting patients
present a myriad of urinary complaints all together
with no clear division between obstructive and irrita-
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tive urinary symptoms becoming extremely difficult
to diagnose those with infravesical obstruction from
those with detrusor instability.

The morphologic evaluation of the prostate
based on volume, presence of median lobe, flow rate,
bladder residual volume or urinary symptoms seems
to be inadequate due to the wide variability and the
same clinical prevalence despite the presence or ab-
sence of infravesical obstruction (7,8) requiring spe-
cial attention not to the prostate morphology but to
the clinical picture and bothersome symptoms related
to voiding difficulties (2).

In the present study the International Pros-
tate Symptoms Score (IPSS) (3) diagnostic specific-
ity was questioned as a valid tool to determine the
presence of infravesical obstruction.

PATIENTS AND METHODS

Four hundred consecutive enrolled male
patients were prospectively studied with
urodynamic evaluation to assess the significance
of the IPSS - AUA. All patients filled out the IPSS
with no interferences before going to urodynamic
evaluation.

The urodynamic study was repeated 3 times,
in order to allow reproducibility and smoother curves
according to ICS (9) recommendations. It consisted
of repeated pressure-flow and cystometry in a stand-
ing position with saline infusions at 37°C.
Infravesical obstruction was established on the
Abrams-Griffiths’ normogram (10) while instability
was assigned if > 15 cmH2O (11).

When patients were assigned to the doubtful
zone passive urethral resistance relation was calcu-
lated and designated as obstructed if > 2 cmH2O/ml/
s is obtained.

Obstructed patients were compared to non-
obstructed ones.

Total symptoms score and quality of life were
compared between the groups.

The sum of questions addressing irritative
symptoms (questions 2, 4 and 7) was compared to
the sum of questions addressing obstructive com-
plaints (questions 1, 3, 5 and 6) from the IPSS in each
group and between the groups.

Quality of life index was also compared to
the irritative and obstructive sum in the obstructed
and non-obstructed groups.

Wilcox, ANOVA and Student-t test were used
as necessary with a 5% statistical significance.

RESULTS

Whole Group
The median age of the whole group was 58.2

years (range: 44 – 77 years-old).
The average obstructive symptoms was 8.05

± 3.2 (maximum possible = 20) while the irritative
symptoms showed an average 9.26 ± 4.1 (maximum
possible = 15) for the studied population. This find-
ing revealed an important contribution of urgency
symptoms as a bother perception of the voiding dys-
function in males seeking medical care.

Urodynamic findings
Infravesical obstruction could be documented

in 321 cases (80.2%) of which 136 men (42.4%) re-
vealed detrusor instability on filling cystometry. On
the other hand 52 (19.8%) of the 79 non-obstructed
cases showed detrusor instability (Table-1).

Total symptoms score X Quality of life
There was no statistical correlation between

quality of life and total symptoms score in all 400 cases
(p = 0.14), although the total score demonstrated a trend
to higher interference in the subjective perception of
quality of life (Y = 0.0467 + 2.63). Paradoxically some
patients (32 cases) showed higher total symptoms score
but low perception of bother (Figure-1).

Table 1 – Prevalence of detrusor instability in 400
urodynamically evaluated men.

                                        Men                                    N

Obstructed
Total: 321               With instability (42.4%)            136
                               Without instability (57.6%)       185
Non-obstructed
Total: 79                 With instability (65.8%)              52
                               Without instability (34.1%)         27
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The division of the questions domains into
obstructive and irritative questions demonstrated non-
significant statistical relationship to the observed
quality of life (Figures-2 and 3).

Total symptoms score in obstructed and non-ob-
structed groups

The total symptoms score did not differ be-
tween obstructed and non-obstructed cases (p = 0.87)
and the same observation was set when only patients

with detrusor instability in both groups were com-
pared (p = 0.53). (Table-2)

Irritative symptom score in the obstructed and non-
obstructed groups

The irritative symptoms score in obstructed
and non-obstructed patients did not show any statis-
tical significance (p = 0.18).

When only the obstructive symptoms were
analyzed in patients presenting detrusor instability no

Table 2 – Characteristic of the studied population according to the urodynamic criteria in 400 men with voiding disturbances
evaluated by IPSS - AUA.

Diagnostic

Obstructed
Total: 321
With instability
Without instability
Non-obstructed
Total: 79
With instability
Without instability

Irritative

8.6 ± 2.4
7.6 ± 1.8

8.0 ± 2.2
8.0 ± 2.4

Obstructive

11.9 ± 1.8
   12 ± 0.9

 9.2 ± 2.7
 8.2 ± 1.2

   Total

20.5 ± 2.9
19.6 ±

17.2 ± 3.2
16.2 ± 2.6

Quality of Life

    3.34 ± 0.4
    3.20 ± 0.3

    3.40 ± 0.4
    3.80 ± 0.5

Figure 1 – Correlation between total symptoms score and quality of life in 400 men
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statistical difference could be noticed (p = 0.32).
(Table-2)

Obstructive symptom score in the obstructed and
non-obstructed groups

The irritative symptoms score in the ob-
structed and non-obstructed patients did not show any
statistical significance (p = 0.15).

When only the irritative domain of symp-
toms was analyzed in patients presenting detrusor
instability no statistical difference could be reached
(p = 0.23). (Table-2)

Quality of life in obstructed and non-obstructed
groups

The quality of life in obstructed and non-ob-
structed males was not statistically different (p = 0.23).
Unstable patients did not differ from the stable ones
(p = 0.17) but the unobstructed group showed lower
total symptom score (p = 0.07). (Table-2)

Obstructed X Non-obstructed - value of
questions domains

The irritative and obstructive questions do-
mains from obstructed and non-obstructed groups
were compared to check if the nature of the ques-

tions could diagnose the presence of infravesical ob-
struction.

There was no statistical difference between
question domains in both groups or between 2 do-
mains to each individual urodynamic classified group
(Table-3).

Quality of life in obstructed and non-obstructed
groups related to the urinary questions domains

The obstructed group did not show any sta-
tistical correlation between the subjective impression
of quality of life and the questions from the obstruc-
tive domain (p = 0.77). The same was observed for
the questions of the irritative domain (p = 0.67).

Neither obstructive questions (p = 0.75) nor
irritative ones (p = 0.88) reached statistical correla-
tion in non-obstructed cases. In none of the groups,
when exclusively cases with instability were analyzed,
it was possible to reach statistical significance
(Table-3).

DISCUSSION

Voiding dysfunction was historically related
to prostate enlargement (BPH). Since BPH is highly
prevalent in any given male population from the fifti-

Figure 2 – Correlation between obstructive symptoms and quality of life in 400 men
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eth decade of life on, it demands high surveillance
from health authorities (11).

The gold standard for bladder relief is tran-
surethral resection of the prostate, but this can only be
accomplished if obstruction is clearly present (2,12).

The subjective clinical success of prostate
relief is directly related to pre-operative evaluation
of infravesical obstruction frequently observing poor
outcome in those not obstructed improperly diagnosed
as infravesical obstruction due to bladder failure or

Table 3 – Statistical comparison among multiple studied variables in 400 men with and without urodynamic proven
obstruction.

Group

Obstructed
Obstructed
Obstructed
Obstructed
Not-obstructed
Not-obstructed
Not-obstructed
Not-obstructed

                   Symptoms

Obstructive symptoms x Quality of Life
Obstructive symptoms x Quality of Life
Irritative symptoms x Quality of Life
Irritative symptoms x Quality of Life
Obstructed symptoms x Quality of Life
Obstructive symptoms x Quality of Life
Irritative symptoms x Quality of Life
Irritative symptoms x Quality of Life

Detrusor Instability

With instability
Without instability
With instability
Without instability
With instability
Without instability
With instability
Without instability

P

0.27
0.32
0.33
0.38
0.42
0.44
0.02
0.14

bladder instability comprehending 30 to 42% of males
in prospective series (2,12).

The clinical practice of electing patients to
surgical treatment based on clinical evaluation was
strengthened by the acceptance of standard urologi-
cal questionnaires allowing homogeneity and objec-
tivity to multiple treatment options (4). This practice
was immediately accepted and new questionnaires
were conceived and assumed as better than others,
some with 24 items (13) demanding understanding

Figure 3 – Correlation between irritative symptoms and quality of life in 400 men.
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from the patients but increasing the difficulty for wide-
spread usage.

The modern approach for the treatment of
LUTS highly recommends the subjective perception
form the patient as well as the presence of obstruc-
tion.

The American Urological Association com-
piled all the questionnaires and consensually validated
its own (3). They added a question concerning the
subjective impression from the patient if he had to
live forever with that urological picture.

Our series did not show any correlation to
the urodynamic findings besides observing scatter-
ing pattern of subjective impression from the urologi-
cal complaints into the same urodynamic group.

Other authors pointed out the lack of speci-
ficity of the clinical complaint as well as the ques-
tionnaires when they found similar picture in women
with urological complaint originating the improper
name “female prostatism” (14).

Non-invasive objective parameters such as
free-flow rate (15), residual (16) and prostate volume
(17) were not accurate.

Critical studies using urodynamic criteria
failed to identify obstruction through clinical com-
plaints or the presence of detrusor instability (18).

The division of the AUA symptoms score into
irritative (questions 1, 3, 5 and 6) and obstructive
(questions 2, 4 and 7) domains failed to identify ob-
struction or worsening of the quality of life.

We had also demonstrated that the symptoms
cannot distinguish obstructed from non-obstructed
cases.

Symptoms score is an easy and valuable tool
to homogenize and compare clinical studies but it
should not be used as a diagnostic instrument for sur-
gical intervention since it does not show discrimina-
tive value.

CONCLUSIONS

International Prostate Symptom Score (IPSS)
validated by the AUA should not be used to diagnose
infravesical obstruction. The symptoms grouped ac-
cording to the questionnaire did not distinguish ob-
structed from non-obstructed patients neither allowed

previewing the presence of bladder instability on both
groups. Obstructive and irritative symptoms should
no longer be used since they do not state the exist-
ence or absence of infravesical obstruction in males.
It was also possible to confirm that the clinical pic-
ture has a mild correlation with subjectively measured
quality of life.
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ABSTRACT

Objective: To assess the effects of high-energy shock waves (HESW) on organs adjacent to
the kidney, in the growing rat.

Materials and Methods: We studied 60 Wistar male rats. Upon completing 30 days of age, a
radiopaque marker was placed in the animals’ left renal cavity. With 40 days of age, after radiologi-
cally confirming the markers’ position, the rats were divided into 2 groups: control-group – 30 rats
that did not receive shock waves; experimental group– 30 rats exposed to 1000 shock waves of 17.2
KV in intensity. The rats were sacrificed 7, 90 and 180 days after exposure to HESW. The bodily
growth was assessed and the analysis of macro- and microscopic morphology of liver, spleen, pan-
creas, lungs and adrenals.

Results: There was no statistical difference in the animals’ bodily growth. The microscopic
morphologic analysis demonstrated significant alterations in spleen (proliferative changes in the red
pulp) and liver (cloudy swelling) of the animals submitted to HESW and sacrificed on the seventh
day. These changes completely disappeared in subsequent analyses.

Conclusion: HESW applied to rat did not inhibit the animals’ growth and caused transitory
histological lesion in spleen (proliferative changes in the red pulp) and in liver (cloudy swelling of
hepatocytes). Such changes were observed only in the group that was exposed to HESW and was
sacrificed 7 days following the experiment, presenting spontaneous recovery.

Key words: kidney; high-energy shock waves; rats; spleen; liver
Int Braz J Urol.  2004; 30: 142-147

INTRODUCTION

Extracorporeal shock wave lithotripsy
(ESWL) is a safe and effective method for treating
renal lithiasis. However, there are still doubts about
its effects over growing tissues. Though extracorpo-
real lithotripsy is a standard treatment for lithiasis in
the childhood (1-7), some data in the literature con-
firm the deleterious effects of ESWL such as, for ex-
ample, decrease in the glomerular filtration rate and
a significant delay of renal growth (8) in children who
undergo ESWL. Such data suggest the need of fol-

lowing these patients over prolonged period and con-
tinuously performing experimental studies.

This study aims to assess the effects of high-
energy shockwaves (HESW) on bodily growth and
on organs adjacent to the kidney in male rats.

MATERIALS AND METHODS

A total of 60 male rats (“Ratus Norvegicus”,
variety “Albinus”, originally from Wistar race) were
used. The animals were kept in proper cages, with a
number of 5 rats per cage. Feeding consisted of ra-
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tion and water “ad libitum”. We used room tempera-
ture, with non-programmed humidity and light con-
trol alternating 12 hours in dark and 12 hours in light.

Animals were anesthetized through inhala-
tion of ethylic ether in a proper campanula, during all
manipulation periods: surgical period (insertion of
radiopaque marker), during exposure to HESW and
for performing the sacrifice.

With 30 days of life, an incision was per-
formed on right flank for peritoneal approach, through
clean, but not sterile, technique. The left kidney was
exposed and renal cavity was marked by a rubber wire
coated with barium sulphate.

With 40 days of life, animals were divided
into 2 groups with 30 animals each: control group
and animals that would be exposed to shock waves.
The animals were then sacrificed 7, 90 and 180 days
following the exposure to HESW.

One day before the experiment, a plain radi-
ography was performed for all animals, in order to
confirm the location of the radiopaque marker. The
lithotriptor used was the Lithostar-Siemens. This
equipment has an electromagnetic shock wave gen-
erator that produces a tension ranging from 200 to
380 bar, depending on the voltage used (13 to 19 KV).
In this study, we used a voltage of 17.2 KV, perform-
ing 1000 shock wave impulses, with equipment’s ten-
sion focus of approximately 11 mm x 90 mm and a
focal distance of 113 mm. The only modification re-
quired for applying shock waves to the rat, was the
placement of a water bag between the wave genera-
tor and the animal in order to allow adjustment of the
focal area over the radiopaque marker inserted in the
animal’s renal cavity.

The following organs were morphologically
studied: right and left lungs, spleen, liver, pancreas,
right adrenal and left adrenal. Sacrifice was performed
with inhalatory anesthesia and through median
thoraco-abdominal incision. The organs were cleaned
and photographed, and then fixed in formalin. The
employed staining was hematoxilin-eosin.

In order to compare the weight of rats from
the control and experimental groups, the Student’s
“t” test was used and a significance level of 5% was
adopted. The Fisher’s test was used for statistical
analysis of the histopathologic results.

RESULTS

In relation to bodily growth, there was no sig-
nificant difference between animals exposed to
HESW and those from the control group.

After opening the abdominal cavity, the ra-
diopaque marker’s location was checked, confirm-
ing its adherence to the renal cavity in all rats. There
was no sign of renal or peri-renal hematoma, neither
renal scarring. The inspection of the abdominal cav-
ity did not reveal any hemorrhagic area and all or-
gans presented normal color and surface, with no signs
of trauma, scars or contusions.

The histological alterations observed in the
organs examined occurred only in the group that was
assessed 7 days after exposure, involving spleen and
liver (Table-1).

In the majority of rats from the control group
that were sacrificed on the seventh day of study, the
spleen showed normal histological pattern and proper
for age. In rats subjected to HESW and sacrificed on
the seventh day, the splenic architecture was pre-
served, but the red pulp showed a markedly higher
cellularity in relation to the control group. There was
an evident increase in the number of megakaryocytes,
appearance of erythroblasts nests and collections of
immature leukocytes. Such cellular proliferation in
the red pulp was designated as proliferative changes
of red pulp (PCRP), occurring uniformly in all rats
from the experimental group on the seventh day and
in only one rat from the control group, in the same
period (Figures-1 and 2).

In liver’s histological sections, in all rats of
the experimental group, on the seventh day, and in 4
rats from the control group during the same period, a
generalized volumetric increase was verified in the
hepatocytes, where the cytoplasm was clearer and
more distinguished from basophilic organelles, char-
acterizing the condition described as “cloudy swell-
ing” of hepatocytes (Figures-3 and 4). There was no
inflammatory infiltrate, reticuloendothelial prolifera-
tion, hemorrhagic areas or isolated necrosis.

Still during the 7-day period, a loose aspect
of the septal connective tissue was observed in the
lungs of 4 rats from the experimental group and in 2
from the control group, which was interpreted as sep-
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tal edema. This alteration did not show a significant
difference between the groups under study.

No circulatory, degenerative, necrotic or in-
flammatory alterations were detected in pancreas and
adrenals, in both groups.

In the 90- and 180-day period, the examined
organs maintained, in general, a normal histological
pattern. The spleen, that showed significant alterations
in the first period, presented normal histological pat-
tern, showing reversibility of the changes previously
described. The same occurs with the hepatic alter-
ations that were described in the first period.

Two rats from the experimental group, at 180
days, presented some clusters of immature leukocytes
in the splenic red pulp and in one rat a well-defined pic-
ture of PCRP was observed, similar to the one observed
in rats from the experimental group on the seventh day.

DISCUSSION

The rat was chosen as experimental animal
because it is a small animal, of easy handling, resistant

to diseases, has a low maintenance cost and especially
because it has a relatively short life cycle (9).

The rat reaches adult age around 24 weeks
and senility usually occurs from 2 years old on (10).
Such data are fundamentally important for this study,
because the analysis of results accompanies the rats’
growth, since the animals were exposed to HESW
during childhood and assessed throughout their de-
velopment, until adult age.

The lithotriptor used in this study (Lithostar)
is an equipment that presents highly satisfactory re-
sults for fragmenting stone, with fragmentation in-
dexes ranging from 80 to 95%. In children, the
Lithostar allows to position the patient without tech-
nical modifications, in addition to providing a
smaller shock wave exposure area, which makes
ESWL safer (1). This equipment is used in several
centers throughout the world.

Several animal experiments (11-13) analyzed
the effects of ESWL. Studies with rats show that tis-
sue lesions start from 500 shock waves on, and that
there is no significant difference between the use of

Table 1 – Histopathologic characteristics observed in rats exposed to HESW in left renal cavity and sacrificed 7 days after
exposure.

Organs

Liver

Pancreas

Spleen

Right
Lung

Left
Lung

Right
Adrenal

Left
Adrenal

     1

 Cloudy
swelling

Normal

PCRP**

Normal

Septal
Edema

Normal

Normal

    2

 Cloudy
swelling

Normal

 PCRP

Normal

Normal

Normal

Normal

     3

 Cloudy
swelling

Normal

 PCRP

Normal

Normal

Normal

Normal

    4

 Cloudy
swelling

Normal

 PCRP

Normal

Normal

Normal

Normal

      5

 Cloudy
swelling

Normal

 PCRP

Normal

Normal

Normal

Normal

    6

 Cloudy
swelling

Normal

 PCRP

Normal

Normal

Normal

Normal

    7

 Cloudy
swelling

 Normal

 PCRP

 Septal
 Edema

 Septal
 Edema

 Normal

 Normal

        8

Zonal Cloudy
    swelling*

    Normal

     PCRP

    Normal

     Septal
    Edema

    Normal

    Normal

      9

   Cloudy
  swelling

  Normal

  PCRP

   Septal
  Edema

   Septal
  Edema

  Normal

  Normal

   10

 Cloudy
swelling

Normal

 PCRP

Normal

Normal

Normal

Normal

Rats

* Centrolobular Peri-veins; **  Proliferative Changes of the Red Pulp
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Figure 1 – Detail of splenic red pulp. Rats from the control group.
Observe the scarcity of cells (HE, X160).

Figure 2 – Detail of splenic red pulp. Rats exposed to HESW
and sacrificed 7 days after exposure. Observe the obliteration of
red pulp by intense cellular proliferation constituted by erythro-
blasts, megakaryocytes and immature leukocytic cells (HE, X160).

Figure 3 – Detail of liver. Rats from the control group (HE, X160).

Figure 4 – Detail of liver. Rats exposed to HESW and sacrificed
7 days after exposure. Observe cloudy swelling (hydropic degen-
eration). Distended hepatocytes with areas of cytoplasmic rar-
efaction (HE, X160).

1000, 2000 and 3000 impulses, concerning damages
to liver parenchyma (14).

In this study, the use of 1000 shock waves was
preferred in order to guarantee the manifestation of po-
tential effects, that is, using a markedly higher number
than 500 impulses. The impulse intensity used in the
experiment was quite high, corresponding to 350 bar.

Studies performed in rabbits (11), rats (15-
16) and other animals assessed the influence of HESW
over their growth, finding no significant difference
between bodily and renal growth. The present study
showed also that there was no change in the bodily

growth of animals subjected to HESW, compared to
the control group.

Lesions in organs adjacent to the kidney, dur-
ing the acute phase, are well established in the litera-
ture (17). Several studies (14,18) show complete re-
mission of macroscopic alterations in organs adja-
cent to the kidney, 7 days following the application
of HESW. In the present study, macroscopic evalua-
tion of organs adjacent to the kidney was normal, thus
compatible with the literature.

Upon assessing the microscopic results, only
those changes occurring on the seventh post-experi-
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ment day can be valued and related to the experimen-
tal procedures.

In all rats from the experimental group at the
seventh day, in one from the 180-day group and in
one rat from the control group at the seventh day, an
increased hematopoiesis was detected in the splenic
red pulp, which was defined by an increase in the
number of megakaryocytes and by the presence of
erythroblasts nests and immature leukocytic cells.
Such cellular changes were designated proliferative
changes of the red pulp (PCRP).

The increased hematopoiesis in the spleen of
young rats can be related to inflammatory, neoplastic
or hematopoietic stimuli (19). Evidently, there is no
stimulus of neoplastic nature and we do not believe
that any inflammatory stimuli existing previously to
the seventh day of the experiment could be respon-
sible for this kind of systemic response. Severe acute
hemorrhage could trigger erythropoiesis and increase
the production of megakaryocytes. However, in this
study, no signs of current or organized hemorrhage were
macroscopically detected, in the observed organs.

One hypothesis that could probably explain
how shock waves alone can influence the develop-
ment of extramedullary erythropoiesis in spleen lies
in the fact that shock waves can release erythropoi-
etin, which is produced by interstitial renal cells,
among the tubules. Erythropoietin secretion is respon-
sible for secondary erythrocytosis and, in such cases,
hormonal action can stimulate the increase in pro-
duction of cells from the hematopoietic lineage not
only in bone marrow, but in the spleen as well.

Another hypothesis that could explain such
changes is related to the direct action of HESW over
splenic cells, due to the proximity of this organ o the
kidney, in the rat. The mechanism of lesion can also
be related to the release of free radicals, secondarily
to the cavitation phenomenon, which can stimulate
hematopoiesis in the spleen.

Whatever the cause, the hematopoiesis ob-
served in these animals is a transitory phenomenon,
and is not present in the majority of animals sacri-
ficed in subsequent periods.

In relation to liver, in all animals that under-
went HESW and sacrificed after 7 days, an alteration
described as “cloudy swelling” of hepatocytes was

observed. This term is used to describe the swelling
aspect of the organs involved and occurs as a result
of changes in the mechanisms of cell membrane con-
trol, allowing an excessive entrance of water to the
intracellular environment with consequent cell tume-
faction (20). It is highly reversible, with hypoxia, se-
vere malnutrition and toxic infectious states being the
more frequent causes.

Cloudy swelling did not occur exclusively in
rats subjected to HESW, but the difference between
the control and experimental groups was statistically
significant. An eventual direct or reflected action of
HESW over the hepatic parenchyma seems unlikely,
since cloudy swelling is a generalized alteration of
the hepatic parenchyma. However, it could be ex-
plained by the extension of the focal zone of the
lithotriptor used (11 x 90 mm) and by the effects of
cavitation phenomenon.

There were no significant circulatory, degen-
erative, necrotic and inflammatory alterations in
lungs, pancreas and adrenals, meaning that such or-
gans were not affected by shock waves.

Thus, from a histological point of view, the
only changes that can be directly related to the appli-
cation of HESW are those found in spleen and liver,
almost exclusively in the experimental group that was
sacrificed seven days following the exposure.

The findings of this study show that HESW
can affect growing tissues, which are close to the focal
zone and subjected to the effects of cavitation due to
direct action of HESW as well as indirect mechanisms,
such as release of erythropoietin and free radicals, that
can be best understood through new studies.

The development of new equipments, capable
of reducing the focal zone, with a better orientation
of HESW and without impairing fragmentation will
provide a higher safety when using this method in
children.

CONCLUSIONS

Through the present study we were able to
conclude that high-energy shock waves applied to the
rat did not inhibit the animals’ growth, since the per-
centage of weight gain was similar between the con-
trol and experimental groups.
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High-energy shock waves caused a transitory
histological lesion in spleen, characterized by prolif-
erative changes in the red pulp, and in liver, charac-
terized by cloudy swelling of hepatocytes. Such
changes were observed only in the group that was
exposed to HESW and sacrificed 7 days after the ex-
periment. Rats that were followed for 90 and 180 days
presented spontaneous recovery.
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ABSTRACT

Objective: Renal tubular damage can be assessed with the aid of urinary dosing of N-acetyl-
beta-glucosaminidase (NAG) and it is possible to demonstrate a significant correlation between shock
wave and damage to renal parenchyma. The objective of this study was to assess the effect of shock
wave reapplication over urinary NAG in canine kidney.

Materials and Methods: The authors submitted 10 crossbred dogs to 2 applications of 2000
shock waves in a 24-hour interval in order to assess urinary NAG values after 12, 24, 36 and 48 hours.

Results: Twelve hours following the first shockwave application there was an increase in
NAG of 6.47 ± 5.44 u/g creatinine (p < 0.05). Twelve hours and 24 h following the second application
there was no increase in the urinary enzyme, - 2.56 ± - 7.36 u/g creatinine and 2.89 ± - 7.27 u/g
creatinine, respectively (p > 0.05).

Conclusion: Shock wave reapplication with a 24-hour interval did not cause any increase in
urinary NAG.

Key words: kidney; lithotripsy; high-energy shock waves; acetylglucosaminidase; dogs
Int Braz J Urol.  2004; 30: 148-154

INTRODUCTION

The first non-invasive method for treating
patients with urinary tract lithiasis was introduced by
Chaussy in 1980 at the Department of Urology of
Munich University (1). Using electrically generated
shock waves to fragment stones inside the kidney
without any incision, puncture or endoscopic inva-
sion, this first experiment started the extracorporeal
shock wave lithotripsy (ESWL) era. Due to its effi-
cacy and safety, ESWL became the method of choice
for treating renal stone either as monotherapy or com-
bined with other forms of lithotripsy.

Whatever the generating source is, shock
waves can be released in a gradual intensity scale that
usually ranges from 14 to 20 KV reaching the target

in an area known as focal point, whose diameter var-
ies according to the equipment’s specificity.

The safest equipments are those capable of
fragmenting the stone using low power in the small-
est focal area possible in order to avoid damage to
the adjacent renal parenchyma. Though the shock
wave is focused on the stone, renal tissue is subjected
to trauma as well and, therefore, morphologic and
functional changes can occur in this area (2).

The effects of shock waves on the renal pa-
renchyma were studied through imaging scans, his-
topathological tests and dosage of plasmatic and uri-
nary renal function markers (3-5). Studies using uri-
nary enzymes such as N-acetyl-beta-glucosaminidase
(NAG), beta-galactosidase, gamma-glutamyl-trans-
ferase and high molecular weight proteins such as
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macroglobulins and calbidin d28K assessed renal
trauma resulting from shock waves because they are
proteins that, under normal conditions, are not fil-
tered by the glomerulus. Following local trauma, they
reach the collecting system and can be dosed in urine
(6,7). On the other hand, after 2 to 3 days, these mark-
ers return to their normal levels indicating that the
produced alterations could be transitory and the re-
nal tissue would rapidly recover (8-11).

Thus, due to the prompt recovery from the
initial renal trauma, a new lithotripsy session could
be performed within a short period interval if the pa-
tient required retreatment. However, there is no con-
sensus about which would be the time interval re-
quired for retreatment following the first lithotripsy
session, with some centers waiting for 3 days, others
for one week and others up to one month to repeat
lithotripsy (6,12,13).

The intense use of ESWL currently, the lack
of knowledge about acute lesions caused by re-treat-
ment within a short time interval and the empirical
way by which treatment is conducted, stimulated the
development of an experimental model aimed to
clarify important doubts in this field of medical knowl-
edge as well as to generate subsidies for new research.

This objective of this work was to assess the
effect of shock waves reapplication on urinary N-
acetyl-beta-glucosaminidase (NAG) in canine kidney.

MATERIALS AND METHODS

We used 10 animals that underwent 2 appli-
cations of shock waves on the right kidney, with a
24-hour interval between them, and 5 urine collec-
tions for determining NAG, according to the study
design.

Study Design

T
0

        T
12

               T
24

        T
36

           T
48


NAG     NAG            NAG     NAG         NAG
+ SW + SW

T = time in hours; SW = shock wave; NAG = N-acetyl-beta
glucosaminidase.

All animals were kept isolated and free from
food during 12 hours previously to the session of
shock wave application, however they had free ac-
cess to water.

General anesthesia was induced with intra-
venous thionembutal (25 mg/Kg) and maintained with
inhalatory pentrane 2% though endotracheal tube until
the end of the session.

A Siemens lithotriptor, model Lithostar Plus
Multiline® was used in the experiment. Shock waves
are generated by electromagnetic discharges, when
the tension peak is induced by fast movements of a
membrane under liquid medium. The generator pro-
duces a tension ranging from 200 to 300 bar. The ten-
sion used is chosen according to the variation of the
employed voltage, from 13 to 20 KV in intensity. The
tension waves propagate through interfaces result in
an elliptical-shaped focus, measuring about 11 x 9
millimeters. The focus system to be used is obtained
by means of acoustic lens and the contact with the
animal’s skin through a bag containing water and gel.

Previously to the shock wave application, but
with the animal already anesthetized, an urine sample
was collected in order to perform sedimentoscopy and
dosages of creatinine and NAG. Such collection was
performed by aseptic supra-pubic puncture. Similarly,
urine samples were collected 12 hours after each ses-
sion and 24 hours after the second session, in the ken-
nel, with the animal under restraint, but without an-
esthesia.

Thus, during the experiment, 5 urine samples
were collected from each animal: 1) The first sample
immediately before the first shockwave application
(T

0
); 2) The second sample, in the kennel, 12 hours

after the first application (T
12

); 3) The third sample
24 hours after the first application and immediately
before the second one (T

24
); 4) The fourth sample 36

hours after the first application and 12 hours after the
second one (T

36
); 5) The fifth sample 48 hours after

the first application and 24 hours after the second one
(T

48
).

After the first urine collection, tricotomy was
performed at the abdominal and lumbar regions, in
the contact area between the animal and the water
and gel bubble of the shock wave-generating appara-
tus. The animals were placed over the bubble, in right
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Table 1 – Distribution of NAG values expressed in u/g of
creatinine in the animals’ urine in different moments dur-
ing the experiment.

Dog   T
0

  T
12

  T
24

T
36

  T
48

1 5.39 17.74 10.90 2.30 11.90
2 0.16   6.74   0.53 3.60   0.18
3 0.61   2.17   2.08 2.45   4.00
4 4.54   4.88   5.47 4.37   0.18
5 6.96 14.91 29.23 8.97 15.66
6 4.80   5.22   3.11 9.21   7.59
7 3.74 12.10   2.84 2.42 22.10
8 1.73   6.44   5.95 4.95   4.91
9 3.10   8.05   4.21 4.84   5.78
10 3.73 21.24   4.95 0.55   0.27

lateral decubitus, and under fluoroscopic guidance,
positioned in such a way they would receive the im-
pact of shock waves always on the lower pole of the
right kidney. Then, the animals had their paws fixed
to the apparatus’ table with gauze and 2 crepe tapes
were passed, one over the thorax and the other over
the lower abdomen in order to prevent its displace-
ment during the procedure.

For fluoroscopic guidance, an intravenous
injection of iodinated contrast medium (sodium and
meglumine amidotrizoate) was performed at a dos-
age of 1 mg/Kg of weight. The injection of contrast
medium, in addition to allowing the assessment of
the animal’s entire urinary tract, guided the focusing
of the lower pole of the right kidney, site where the
shock wave applications were made.

Every 10 minutes, during the procedure, an-
other dose of contrast medium was injected in order
to confirm that there was no change in the focal point
due to the animal’s movement.

On each application, the animals received
2000 shock wave impulses of 18 KV, at a frequency
of 100 impulses per minute, during approximately 20
minutes. Upon completing the applications, the ani-
mal was taken for the kennel’s isolation area, receiv-
ing water and proper ration once it was completely
recovered from anesthesia.

A part of each collected urine sample was
immediately submitted to the laboratory for perform-
ing sedimentoscopy. Another part of the urine was
stored at - 4ºC until submission, after a maximum of
30 days, for the laboratory as well, for dosing NAG
and creatinine.

In this test, the Na-3-cresolsulphonphthaleinyl-
N-acetyl-B-D-glucosaminide is hydrolyzed by NAG,
releasing 3-cresolsulphonphthalein and sodium salt
(3-cresol red), which are photometrically measured
at 580 nm. The result for NAG is expressed in u/l.
Urinary creatinine is dosed and the result is expressed
in g/l.

The statistical analysis was performed using
the Wilcoxon test due to the paired structure of data
in order to compare the variation of NAG values (u/
g), which corresponds to the dosage of NAG per gram
of creatinine. The significance level was fixed at 0.05
or 5%.

RESULTS

No change was found in the urine examina-
tions collected before the first shock wave applica-
tion. All other urine samples collected after the ap-
plications presented numberless red cells on
sedimentoscopy.

The results from NAG dosages in relation to
creatinine and expressed in NAG u/g are listed in
Table-1.

There was a significant increase in NAG (u/
g of creatinine) 12 hours after the first shock wave
application (p < 0.05) (Table-2). After 24 hours such
increase was still observed, but it was not regarded
as significant (p > 0.05) (Table-2).

The third assessment performed 12 hours af-
ter the second shock wave application and 36 hours
after the first one did not evidence a significant in-
crease in this enzyme (p > 0.05) (Table-2), similarly
to the assessment performed 24 hours after the sec-
ond application and 48 hours after the first one (> 0.05)
(Table-2).

DISCUSSION

The choice of the animal was based in objec-
tions made by several authors regarding the discrep-
ancy between the size of the shock wave focus and
the kidney size (5,6,14). Studies conducted in small
animals such as rats, for example, would have a pro-
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Table 2 – Variation of NAG values (u/g of creatinine) in the animals’ urine at different time intervals.

 Dog                                                                                        Time (hours)

                                  T
12

 - T
0

T
24

 - T
0

         T
24

 - T
12

   T
36 

- T
12

         T
36

 - T
24

T
48

 - T
24

      T
48

 - T
36

 1 12.34                   5.50            -6.84    -15.43             -8.59    1.00          9.59
 2   6.57                   0.37            -6.20      -3.14              3.06   -0.36         -3.42
 3   1.56                   1.47            -0.09       0.29              0.38    1.92          1.54
 4   0.33                   0.92             0.59      -0.50             -1.09   -5.28         -4.19
 5   7.96                 22.27           14.31      -5.95           -20.26 -13.56          6.70
 6   0.41                  -1.70            -2.11       3.99              6.10    4.48         -1.62
 7   8.37                  -0.89            -9.26      -9.68             -0.42  19.25        10.06
 8   4.72                   4.23            -0.49      -1.49             -1.00   -1.05         -0.05
 9   4.94                   1.11            -3.83      -3.20              0.63    1.57          0.94
10 17.50                   1.21          -16.29    -20.68             -4.39   -4.67         -0.28
Minimum Value   0.33                  -1.70          -16.29    -20.68           -20.26   -4.19         -4.19
Maximum Value 17.50                 22.27           14.31       3.99              6.10  19.67        19.67
Average   6.47                   3.45            -3.02      -5.58             -2.56    2.89          3.22
Standard-deviation   5.44                   6.95             7.96       7.62              7.36    7.27          7.54
Median   5.76                   1.16            -2.97      -3.17             -0.71    0.45          0.45
p-valor (Wilcoxon
               test)             0.005     0.059             0.114       0.037             0.333    0.508          0.508

portionally larger area of the renal parenchyma that
is affected by the shock wave when compared to hu-
mans. The area affected by the shock wave in the kid-
ney, referred as focal point, was 11 x 9 mm with the
lithotriptor employed, corresponding to approxi-
mately 10% of the renal tissue exposed in human kid-
neys, approximately 25% in dogs and almost the en-
tire parenchyma in rats. The choice of the number of
impulses to be applied was based in previous studies,
which concluded that the use of a high number of
shock waves is not necessary in order to assess their
effects over several tissues (4).

Urine samples were collected by direct su-
pra-pubic puncture in order to avoid contamination
of the samples. The option of dosing urinary NAG
for assessment of damages caused to the renal paren-
chyma was because this enzyme is a specific marker
for any aggression to the renal parenchyma (5,8,15).
Urinary enzymes are considered sensitive markers of
renal damage and therefore are more reliable than
conventional methods used for investigating renal

function. The increase in urinary levels of this en-
zyme immediately following an aggression to the kid-
ney, in this case by ESWL, and its return to normal
levels in a short period makes this enzyme the ideal
marker for acute experiments in kidney (16).

The hematuria found in all post-ESWL urine
samples reflects the occurrence of renal lesion in an
acute form. In this study, hematuria can be explained
only by direct tissular action of shock waves, since it
was not present previously. It was not possible to con-
clude if the hematuria was more intense following
the first or the second lithotripsy session.

Some clinical assessments did not evidence
a significant increase in NAG in patients submitted
to lithotripsy (17,18). The majority of clinical stud-
ies, however, confirmed such increase (6,8,9,19-22).
Experimental studies in rabbits, dogs and rats con-
firmed such increase as well (13,23,24).

Some factors can produce these contradictory
results including the sample size, different equipments
with different energy principles, number of impulses
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and focus size, patients’ clinical condition (hydration,
urinary obstruction and infection), age and gender,
location and number of stones, in addition to condi-
tions of urine storage, moment of collection, sensi-
tivity of the dosing method, expression of results and
statistical analysis.

Some experimental studies and clinical as-
sessments confirmed the increase in NAG immedi-
ately following the shockwave application; most of-
ten this increase was detected after 12 hours. How-
ever, in some studies, the levels of this enzyme re-
turned to their normal values after 24 hours (20,21).

For this reason we conducted our study per-
forming the first dosage 12 hours after each lithotripsy
session, with a significant increase in this enzyme be-
ing observed following this period. On the other hand,
24 hours after the first session there was a marked de-
crease in the release of NAG in the urine enough to
make this difference statistically non-significant.

The loss of this lysosomal enzyme immedi-
ately following ESWL suggests the presence of cor-
responding morphologic alterations in the renal tu-
bular system, and the intensity of urinary elimination
of the enzyme reflects the severity of the tubular dam-
age (5). Since NAG is an enzyme with high molecu-
lar weight (> 70,000) it is not filtered by the glom-
erulus under normal conditions, but when any acute
renal damage occurs it reaches the renal tubule’s lu-
men and finally the urine.

The normalization of urinary NAG dosage
would mean then the end of acute destruction of tu-
bular cells, but it does not enable us to tell anything
about the extension or the disappearance of residual
damage to the renal parenchyma.

The behavior of NAG, increasing immedi-
ately after the lithotripsy session and decreasing
within 1 week was observed in clinical studies and in
one experimental study in rats, suggesting that shock
waves can cause some acute renal damage that re-
solves quickly (7,21,23).

In our study only the dosage performed 12
hours after the first shockwave application evidenced
a significant increase in NAG. We could expect, also,
a new increase in this enzyme 12 hours after the sec-
ond session, but it did not happen. Not even after 24
hours there was a significant increase in NAG.

Since the release of this enzyme occurs due
to the tubular rupture caused by the shock waves and
to compression by intra-renal hematomas, it is pos-
sible that this phenomenon does not occur with the
same intensity following the second lithotripsy ses-
sion. Since the application area is the same, a second
application would not cause, according to our view,
increased edema or increased vascular rupture, which
would be reflected through an increase in this enzyme.

Confirming this reasoning, other studies did
not find also major histological changes, after 2
weeks, in animals undergoing 2 shock wave applica-
tions in a 48-hour interval compared with those un-
dergoing only 1 session (25). Thus in another study
using high molecular weight markers, among them
NAG, considered the shockwave application safe af-
ter a 5-day interval (22). In one experimental study
with rats it was concluded that shock wave reappli-
cation after 14 days does not increase the alterations
in renal morphology caused by the first application
(26).

We know that the tubular damage can be
quantified. With the aid of urinary NAG dosing it is
possible to demonstrate a significant correlation be-
tween shock waves and damage to the renal paren-
chyma. In our study this tubular damage occurred
following the first application and remained stable
after the second one, performed just 24 hours later.

It is true that many patients submitted to
ESWL require a second treatment, but which must
be the time period until this reapplication? Our study,
though performed in dogs, suggests that any damage
produced to the renal parenchyma could be resolved,
from a functional point of view, within 24 hours, and
the second treatment could occur, thus, only one day
later.

Some lithotripsy centers do not perform the
second shockwave application shortly after the first
one based on the justification that it is necessary to
wait for the fragments elimination in order to subse-
quently decide for another session. If we consider
potential complications such as obstruction by stones
(steinstrasse), infection and pain, the best option
would be to perform the second session as soon as
possible so that lower sized fragments would have
better chances of being eliminated.
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CONCLUSION

We concluded that, under the conditions in
the present study, high-energy shock waves, when
applied to canine kidney produced an increase in uri-
nary NAG 12 hours later, with normalization after 24
hours and when reapplied after 24 hours they did not
cause a rise in urinary NAG after 36 and 48 hours.
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STONE DISEASE _______________________________________________________________

Biochemical and physicochemical presentations of patients with brushite stones
Pak CY, Poindexter JR, Peterson RD, Heller HJ

Center for Mineral Metabolism and Clinical Research, University of Texas Southwestern Medical Center,
Dallas, Texas, USA

J Urol. 2004; 171: 1046-9

Purpose: We determined whether the biochemical and physicochemical backgrounds of patients with
brushite stones differ from those with hydroxyapatite and calcium oxalate stones.

Materials and Methods: From a computer data base of patients completing ambulatory evaluation 19
with brushite stones, 24 with hydroxyapatite stones and 762 with calcium oxalate stones were identified with
the specified composition in greater than 70% of stones.

Results: Absorptive hypercalciuria type I was present in 63% of patients with brushite, 17% with
hydroxyapatite and 30% with calcium oxalate stones. Distal renal tubular acidosis was noted in 32% of patients
with brushite, 42% with hydroxyapatite and 3% with calcium oxalate stones. Mean urinary calcium in the
brushite group was significantly higher than in the hydroxyapatite and calcium oxalate groups (265 +/- 125 vs
186 +/- 103 and 187 +/- 95 mg daily, respectively). Urinary pH in the brushite group was slightly but significantly
higher than in the calcium oxalate group (6.15 +/- 0.30 vs 5.91 +/- 0.42). The brushite relative saturation ratio
in the brushite group was marginally higher than in the hydroxyapatite group and significantly higher than in
the calcium oxalate group (3.25 +/- 2.03 vs 2.34 +/- 1.51 and 1.83 +/- 1.66, respectively).

Conclusion: Patients with predominantly brushite stones could be distinguished from those with
predominantly hydroxyapatite and calcium oxalate stones by higher urinary saturation with respect to brushite
due mainly to hypercalciuria from absorptive hypercalciuria.

Editorial Comment
Brushite stone formers constitute a particularly aggressive and difficult-to-treat subset of calcium stone

formers. The low fragility of brushite stones observed in vitro is consistent with the clinical finding that they
are relatively SWL-resistant; consequently, these stones typically require endoscopic treatment. Moreover,
brushite stone formers tend to be highly metabolically active, with high recurrence rates even when patients
have been rendered stone free after surgery (1). Therefore, insight into the physicochemical causes of brushite
stone formation may facilitate management of these patients, who in my practice constitute a most challenging
group of patients to manage medically.

Pak and colleagues searched their stone registry to identify 19 patients with predominantly brushite
stones and 24 with predominantly hydroxyapatite stones, then compared them with a control group of 762
calcium oxalate stone formers to discern differences in urinary physicochemisty. Brushite stone formers were
found to have urine that is significantly more supersaturated with respect to brushite than the other 2 groups,
primarily as a result of higher urinary calcium. Indeed, absorptive hypercalciuria was overrepresented in the
brushite group (63%) and underrepresented in the hydroxyapatite group (17%) compared with the calcium
oxalate group (30%). Not surprisingly, urinary pH was also higher in the brushite and hydroxyapaptite groups
than the calcium oxalate group.

The authors raised the question as to why brushite, which represents a relatively unstable form of
calcium phosphate that forms at lower urine pH than hydroxyapatite, fails to undergo conversion to hydroxyapatite
during normal periods of urinary alkalinization. They speculate that perhaps urinary inhibitors prevent the
transformation. Equally important in my mind, is why these patients are so difficult to treat medically. Anecdotally,
correction of their hypercalciuria often fails to result in a corresponding reduced rate of stone recurrence as is
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typically seen with calcium oxalate stone formers. Whether pH manipulation (i.e., lowering of urine pH) can
prevent brushite stone formation requires further clinical investigation, but it is likely to be a difficult and
potentially dangerous (risk of bone loss) maneuver. For now, clinical studies such as these, may help shed some
light on this difficult group of patients.

Reference
1. Klee LW, Brito CG, Lingeman JE: The clinical implications of brushite calculi. J. Urol. 1991, 145: 715-8.

Dr. Margaret S. Pearle
Associate Professor of Urology

University of Texas Southwestern Med Ctr
Dallas, Texas, USA

Ureteral access sheath provides protection against elevated renal pressures during routine flexible
ureteroscopic stone manipulation

Auge BK, Pietrow PK, Lallas CD, Raj GV, Santa-Cruz RW, Preminger GM
Department of Urology, Naval Medical Center, San Diego, California, USA

J Endourol. 2004; 18: 33-6

Background and Purpose: New-generation flexible ureteroscopes allow the management of proximal
ureteral and intrarenal pathology with high success rates, including complete removal of ureteral and renal
calculi. One problem is that the irrigation pressures generated within the collecting system can be significantly
elevated, as evidenced by pyelovenous and pyelolymphatic backflow seen during retrograde pyelography. We
sought to determine if the ureteral access sheath (UAS) can offer protection from high intrarenal pressures
attained during routine ureteroscopic stone surgery.

Patients and Methods: Five patients (average age 72.6 years) evaluated in the emergency department
for obstructing calculi underwent percutaneous nephrostomy (PCN) tube placement to decompress their collecting
systems. The indications for PCN tube placement were obstructive renal failure (N=1), urosepsis (N=2), and
obstruction with uncontrolled pain and elevated white blood cell counts (N=2). Flexible ureteroscopy was
subsequently performed with and without the aid of the UAS while pressures were measured via the nephrostomy
tube connected to a pressure transducer. Pressures were recorded at baseline and in the distal, mid, and proximal
ureter and renal pelvis, first without the UAS, and then with the UAS in place.

Results: The average baseline pressure within the collecting system was 13.6 mm Hg. The mean intrarenal
pressure with the ureteroscope in the distal ureter without the UAS was 60 mm Hg and with the UAS was 15
mm Hg. With the ureteroscope in the midureter, the pressures were 65.6 and 17.5 mm Hg, respectively; with the
ureteroscope in the proximal ureter 79.2 and 24 mm Hg, and with the ureteroscope in the renal pelvis 94.4 and
40.6 mm Hg, respectively. All differences at each location were statistically significant (P<0.008). Compared
with baseline, all pressures measured without the UAS were significantly greater, but only pressures recorded
in the proximal ureter and renal pelvis after UAS insertion were significantly higher (P<0.03).

Conclusions: The irrigation pressures transmitted to the renal pelvis and subsequently to the parenchyma
are significantly greater during routine URS without the use of the UAS. The access sheath is potentially
protective against pyelovenous and pyelolymphatic backflow, with clinical implications for the ureteroscopic
management of upper-tract transitional cell carcinoma, struvite stones, or calculi associated with urinary tract
infection.
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Editorial Comment
With dramatic improvements in endoscope design and instrumentation have come expanded indications

for endoscopic stone management such that large and complex renal calculi are increasing managed
ureteroscopically. However, the treatment of larger stones is associated with longer operative times and a
greater potential for fluid absorption and/or bacteremia. A recent cadaveric study assessed renal pelvic and
ureteral flow characteristics during flexible ureteroscopy either with or without a ureteral access sheath and
determined that use of a ureteral access sheath was associated with low intrarenal pelvic pressures regardless of
irrigation pressure used, and significantly lower pressures with ureteroscopy at all locations in the ureter compared
with ureteroscopy using a bare ureteroscope (1).

Auge and colleagues validated the findings of this cadaveric study in a clinical study of 5 patients with
nephrostomy tubes who underwent flexible ureteroscopy for management of obstructing ureteral calculi.
Measuring renal pelvic pressures via the nephrostomy tube during ureteroscopy either without or with a ureteral
access sheath yielded differences of 45 mm Hg, 48.1 mm Hg, 55.2 mm Hg and 53.8 mm Hg with the ureteroscope
in the distal ureter, middle ureter, proximal ureter and renal pelvis, respectively. As such, use of a ureteral
access sheath is more than just a mere convenience, facilitating retrieval of stone fragments or passage of the
ureteroscope. Instead it provides a safety mechanism, particularly during lengthy procedures or when the
occurrence of pyelovenous or pyelolymphatic backflow poses the greatest risk, such as during the treatment of
urothelial tumors or potentially infected stones.

Reference
1. Rehman J, Monga M, Landman J, Lee DI, Felfela T, Conradie MC, Srinivas R, Sundaram CP, Clayman RV:

Characterization of intrapelvic pressure during ureteropyeloscopy with ureteral access sheaths. Urology. 2003; 61:
713-8.

Dr. Margaret S. Pearle
Associate Professor of Urology
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ENDOUROLOGY & LAPAROSCOPY ______________________________________________

Ureteropelvic junction obstruction: determining durability of endourological intervention
Albani JM, Yost AJ, Streem SB

From the Glickman Urological Institute, Cleveland Clinic Foundation, Cleveland, Ohio
J Urol.; 171: 579-82

Purpose: We evaluated the durability of endourological intervention for ureteropelvic junction obstruction
and established guidelines for postoperative surveillance.

Materials and Methods: Since 1989, 150 patients have undergone endourological intervention for
ureteropelvic junction obstruction, of whom 127 (53 men and 74 women) 13 to 79 years old (mean age 40.4)
underwent postoperative evaluation at our center. These 127 patients are the study group reported. Endourological
management consisted of hot wire balloon endopyelotomy in 25 patients, percutaneous endopyelotomy in 67
and ureteroscopic laser endopyelotomy in 35. Success in this study was strictly defined as symptomatic relief
plus radiographic resolution on excretory urogram and/or diuretic renogram. Statistical analysis was performed
to assess mean time to failure and develop Kaplan-Meier re-stenosis-free survival estimates.
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Results: Followup was 1 to 128 months (mean 22). Time to failure was 0.9 to 32.4 months (mean ± SD
10.3 ± 9.4). Kaplan-Meier estimates of time to re-stenosis (failure) were 6 months in 12% of patients, 12 in
22%, 18 in 24%, 24 in 27%, 30 in 32% and 36 in 37%. After 3 years no further failures were observed and
Kaplan-Meier estimates remained unchanged.

Conclusions: The long-term probability of success, which is estimated to be 63.3% in this series, is
somewhat lower than that reported in the literature. It likely is a result of longer followup and a more strict
definition of success that includes functional and symptomatic relief. Our data suggest that while most failures
become evident within the first 12 months, failure can develop as late as 3 years after intervention. As such,
patients should be followed at least that long to ensure a durable result.

Editorial Comment
Data such as this has been presented at meetings for a few years, and many in the academic community

have started to lose favor for endopyelotomy and move towards laparoscopic pyeloplasty because of these
findings. Although the mean time to failure was 10 months in this study, patients continued to fail up to 3 years
post-operatively. A procedure with a 63% success rate long-term is just not a good choice for a young, active
patient. On the basis of data such as this, I continue to offer endopyelotomy but encourage my patients towards
pyeloplasty (if they are medically fit) because of my perception (although there are few data) that pyeloplasty
will have better durability.

Dr. J. Stuart Wolf Jr.
Associate Professor of Urology

University of Michigan
Ann Arbor, Michigan, USA

A new technique for treating forgotten indwelling ureteral stents: silk loop assisted ureterorenoscopic
lithotripsy

Yeh C-C, Chen C-H, Lin C-H, Chang C-H, Wu H-C
From the Department of Urology, China Medical University Hospital, China Medical University, Taichung

City, Taiwan, Republic of China
J Urol. 2004; 171:719-21

Purpose: Treating forgotten indwelling ureteral stents is difficult because forgotten stents become
encrusted and fragmented. Therefore, we developed a silk loop with which to loop the lower end of a forgotten
ureteral stent during ureterorenoscopy to supply a counterforce, which fixed the stent while separating encrusted
stones from the forgotten stent. We evaluated the success of the silk loop method.

Materials and Methods: Nine patients were enrolled in this study from 1997 to 2003. Each patient had
a forgotten ureteral stent with renal stones on the tip of the proximal end. All consented to the procedure of silk
loop assisted ureterorenoscopic lithotripsy (URSL) with a Lithoclast (Microvasive, Natick, Massachusetts)
lithotriptor.

Results: We successfully removed the forgotten indwelling stent from all 9 patients with the silk loop
assisted URSL method.

Conclusions: Silk loop assisted URSL makes the removal of forgotten stents easier. While percutaneous
nephrostolithotomy and open surgery produce successful results, the silk loop method is less invasive and
expensive, and it minimizes hospital recovery time.
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Editorial Comment
Encrusted retained ureteral stents are a frustrating and difficult surgical challenge. Shock wave lithotripsy

of the stent to loosen fragments, combined percutaneous and cystoscopic lithotripsy of the renal and bladder
ends of the stent (which are usually the most encrusted), and open surgery have all been reported. The authors
of this article demonstrate nicely that small caliber ureteroscopes can be used with great effectiveness to provide
a less morbid, outpatient solution. The silk-loop retraction of the bladder end of the stent appears to be a great
trick, as friction of the ureteroscope on the stent can sometimes be problematic as the ureteroscope is advanced
up the ureter, and allowed use of a semi-rigid instrument with a pneumatic lithotrite. The next time you are
faced with an encrusted ureteral stent, consider the ureteroscopic approach.

Dr. J. Stuart Wolf Jr.
Associate Professor of Urology

University of Michigan
Ann Arbor, Michigan, USA

IMAGING ______________________________________________________________________

Changing role of imaging-guided percutaneous biopsy of adrenal masses: evaluation of 50 adrenal
biopsies

Paulsen SD, Nghiem HV, Korobkin M, Caoili EM, Higgins EJ.
Department of Radiology, University of Michigan, 1500 E Medical Center Dr., UH B1 D530, Ann Arbor,

MI, USA
AJR Am J Roentgenol. 2004; 182: 1033-7

Objective: Prior series of percutaneous imaging-guided biopsies of adrenal masses before the advent of
dedicated CT and MRI of the adrenal glands have shown that 40-57% of adrenal masses biopsied were adenomas-
benign lesions requiring no further evaluation or treatment. This study was performed to assess the effect of
dedicated adrenal imaging with CT and MRI on the rate of percutaneous imaging-guided biopsies of adrenal
masses.

Materials and Methods: We reviewed 50 consecutive adrenal mass biopsies performed during a 48-
month period. The patient demographics, technique of biopsy, pathology results, and results of any prior dedicated
adrenal imaging with MRI or CT protocols were noted.

Results: Only six (12%) of 50 biopsies were adenomas. Five of these six cases were preceded by
dedicated adrenal CT or MRI. Thirty-five cases were metastatic disease, four were adrenal cortical carcinoma,
three were pheochromocytoma, and two biopsies were nondiagnostic. Overall, 20 of 50 cases were preceded by
a dedicated adrenal CT or MRI examination to exclude an adenoma; in 21 of the remaining 30 cases, the
imaging characteristics before biopsy were inconsistent with the potential diagnosis of an adenoma and dedicated
adrenal CT or MRI was not recommended.

Conclusion: The number of adrenal adenomas biopsied has declined markedly with the introduction of
dedicated adrenal CT and MRI for adrenal adenomas. Percutaneous imaging-guided biopsy is useful in confirming
the presence and nature of suspected metastatic deposits to the adrenal gland and in diagnosing or excluding
adrenal adenomas in patients with equivocal imaging characteristics.

Editorial Comment
Most incidentally found adrenal masses are adenomas even in patients with known primary tumors.For

this reason a well stablished radiologic work-up is currently used in this clinical setting. By using a dedicated
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adrenal radiologic evaluation(CT without contrast, washout-CT and chemical shift imaging by magnetic
resonance), nearly all adrenal masses can be correctly categorized as adenomas or non-adenomas.Thus,
percutaneous adrenal biopsy may be indicated for the small percentage of lesions that remain indeterminate in
nature after CT and MRI. Such lesions include those with a percentage of wash-out near 60% threshold or
lesions that have increased in size at follow-up imaging in spite of their benign appearance at prior CT study. As
shown in this publication the number of adrenal masses biopsied has significantly reduced and consequently
the number of adrenal adenomas. For the same reason the number of unnecessary ressection of adrenal
incidentalomas has also declined.

Dr. Adilson Prando
Department of Radiology

Vera Cruz Hospital
Campinas, São Paulo, Brazil

Voiding cystourethrography in boys. Does the presence of the catheter during voiding alter the
evaluation of the urethra?

Chaumoitre K, Merrot T, Petit P, Sayegh-Martin Y, Alessandrini P, Panuel M
Service d’Imagerie Medicale, Hopital Nord, Marseille, France

J Urol. 2004; 171: 1280-1

Purpose: We determined whether the presence of the catheter during the voiding phase of voiding
cystourethrography alters the evaluation of the urethra concerning the normal structures as well as pathological
findings, especially posterior urethral valves.

Materials and Methods: A total of 123 males 3 days to 16 years old (median age 2.6 months) underwent
voiding cystourethrography. Urethral catheterization was performed in all cases. Four views were taken during
the voiding phase with and without the catheter in place. Only 80 patients had available results. These
examinations were studied with special attention to the normal structures and pathological findings.

Results: A total of 36 examinations (45%) were normal. Pathological findings were observed in 44
patients (55%), with abnormal vesical findings and/or vesicoureteral reflux in 33 (41.25%). In 11 patients
(13.75%) 12 urethral abnormalities were found (posterior urethral valves 3, hypospadias 4, prostatic utricle 1,
verumontanum polyp 1, prune belly syndrome with urethral dilatation 1, imperforate anus with urethral fistula
1 and urethral duplication 1). In all cases excluding those involving hypospadias there was no difference between
the views with and without the catheter. However, concerning the normal structures, the verumontanum and
fossa navicularis were better delineated without the catheter in 27% and 33% of cases, respectively.

Conclusions: Our study shows that a urethral catheter does not alter the diagnosis of abnormalities of
the posterior urethra but may hamper the observation of normal structures or abnormalities of the anterior
urethra.

Editorial Comment
Voiding cystourethrography is the most common radiologic procedure performed in children for the

investigation of urinary tract infection. This article brings back an issue which has not been recently discussed
(1). It is a well stablished concept among radiologysts that leaving the catheter in place during voiding
cystourethrography does not prevent the diagnosis of urethral disease. The argument that the diagnosis of
posterior urethral valves may be missed, due to the effacement of the valve by the catheter is not valid. The
catheter should be left in place because simplifies the process of controlling contrast infusion until voiding
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occurs. If we remove the catheter and after that the child is not able to void, it will be necessary to do a
recatheterization. Another benefit is related to technical aspects of this procedure. Voiding cystourethrography
is a cyclic procedure. Reflex voiding at the beginning of vesical infusion is not uncommon. When this happens
although the urethra will be promptly evaluated , the lack of adequate bladder distention may prevent the
detection of vesico-ureteral reflux. By leaving the catheter in place we will be able to refill the bladder in order
to perform an adequate search for reflux. After studing the posterior urethra and bladder we can always remove
the catheter in order to evaluate the anterior urethra.

Reference
1. Ditchfield MR,Grattan-Smith JD, de Campo J, Hutson J: Voiding cystourethrography in boys: does the presence of the

catheter obscure the diagnosis of posterior urethral valves? AJR Am J Roentgenol. 1995;164: 1233-5.

Dr. Adilson Prando
Department of Radiology

Vera Cruz Hospital
Campinas, São Paulo, Brazil

UROGENITAL TRAUMA _________________________________________________________

Nonoperative management of blunt renal trauma: a prospective study
Toutouzas KG, Karaiskakis M, Kaminski A, Velmahos GC

Division of Trauma and Critical Care, Department of Surgery, Keck School of Medicine of the University of
Southern California, Los Angeles, California, USA

Am Surg. 2002; 68: 1097-103

Despite the abundance of literature on nonoperative management (NOM) of blunt trauma to the liver
and spleen there is limited information on NOM of blunt renal injuries. In an effort to evaluate the role of NOM
37 consecutive unselected patients with renal injuries (grade 1, four; grade 2, 12; grade 3, 11; grade 4, six; and
grade 5, four) were followed prospectively over 30 months (March 1999 to September 2001). Patients without
peritonitis or hemodynamic instability were managed nonoperatively regardless of the appearance of the kidney
on CT scan. Six (16%) patients were operated on immediately but only two (5.4%) for the kidney (grades 3 and
5 respectively). Of the remaining 31 patients 26 (84%) were managed successfully without an operation (grade
1 or 2, 12; grades 3-5, 14). Five patients were taken to the operating room after a period of observation (3, 3.5,
9, 36, and 44 hours respectively) but only three for the kidney (grades 4 and 5). The overall failure rate was 16
per cent (5 of 31); the rate of failure specifically related to the renal injury was 9.6 per cent (three of 31).
Compared with the patients with successful NOM the five patients with failed NOM were more severely
injured (Injury Severity Score > or = 15 in 80% vs 27%, P = 0.04), required in the first 6 hours more fluids (4.17
+/- 1.72 vs 1.87 +/- 1.4 liters, P = 0.003) and blood transfusions (2.40 +/- 2 vs 0.42 +/- 1.17 units, P = 0.005),
and more frequently had a positive trauma ultrasound (80% vs 11.5%, P = 0.005). We conclude that NOM is the
prevailing method of treatment after blunt renal trauma. It is successful in the majority of patients without
peritonitis or hemodynamic instability and should be considered regardless of the severity of renal injury.
Predictors of failure may exist on the basis of injury severity, fluid and blood requirements, and abdominal
ultrasonographic findings and need validation by a larger sample size.
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Editorial Comment
Prospective trials in genitourinary trauma are rare. This study attempts to show prospectively what at

least a dozen studies over the years have shown retrospectively: that in the absence of clinically significant
bleeding from the kidney, blunt renal trauma may be treated expectantly. Thirty-seven patients were seen. Only
2 (5%) underwent immediate renal exploration, and both of these patients had nephrectomy, one for a Grade V
injury and one for a Grade III injury. Of note, it is my opinion that even this “conservative” center might have
managed this patient without exploration of the Grade III injury and might have saved the patient the need for
nephrectomy.

Three (8%) patients required delayed surgery after a failed period of observation. Two of these patients
had a Grade IV injury, hypotension and abdominal compartment syndrome, and one had a Grade V injury and
peritonitis: all were treated with nephrectomy. It is not absolutely clear to me from the text that both of these
patient’s problems stemmed from their kidney, but nonetheless nephrectomy was elected.

As we would expect, patients managed without surgery did well. Even 5 (14%) patients with urinary
extravasation did well, with spontaneous resolution of the urine leak. Five 5 (14%) of patients with devitalized
renal segments also did well without complications.

Although the authors delineate which factors seem to predict failure of nonoperative management,
unfortunately this analysis is not very helpful. For instance, the need for fluids and blood resuscitation in the
first 6 hours was associated with the failure of nonoperative management: but the ongoing need for blood is
likely the same criteria the surgeons used to bring the patient to operation! Not unexpectedly, higher injury
severity scores (ISS) and the presence of intraperitoneal fluid on fast ultrasound examination were also associated
with the need for operation. None of this analysis is helpful in assisting us in figuring out when our next patient
may need surgery, however.

The message of the study is: continue to manage patients with isolated renal injury nonoperatively.
Iatrogenic nephrectomy is avoided, complications are low, and the need for delayed surgery uncommon. Keep
operating on those patient exsanguinating from the kidney, and those with ureteral or renal pelvis injury.

Dr. Richard A. Santucci
Assistant Professor of Urology

Wayne State University
Detroit, Michigan, USA

Infection of non-operatively managed acetabular fracture via a suprapubic catheter
Karmani S, Lee J, Kinmont C, Day A

Department of Trauma and Orthopaedic Surgery, Pelvic and Acetabular Reconstruction Unit, St. George’s
Hospital Medical School, London, UK

Injury. 2003; 34: 550-1.

Case Report - Abstract not available

Editorial Comment
It finally happened. A documented case of suprapubic catheter infecting a pelvic fracture. While

orthopedic surgeons commonly warn of this potential complication, real evidence that it is a concern has never
been found in the literature. This case is the first report I have seen documenting that an infected suprapubic
tube tract infected a pelvic fracture: in this case a relatively distant acetabular fracture. Most orthopedists, it
seems, are worried about the infection of pubic rami fractures.
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Because I have not been convinced that suprapubic tubes cause a significant number of orthopedic
infections, I do not hesitate to use them when necessary. Those times when I must place an open suprapubic
tube (perhaps for posterior urethral distraction injury when I am unable to place a catheter endoscopically) I do
modify the way I perform the operation, attempting to keep the catheter as far away from the broken pelvis as
possible. I tunnel the catheter out the dome of the bladder, through the peritoneal space, and bring it out of the
skin at the most superior location possible - sometimes even supraumbilically.

Dr. Richard A. Santucci
Assistant Professor of Urology

Wayne State University
Detroit, Michigan, USA

PATHOLOGY ___________________________________________________________________

Vascular invasion is an independent prognostic factor in prostatic adenocarcinoma
Carr MD, Koch MO, Eble JN, Zeng G, Daggy J, Cheng L

Indiana University School of Medicine, Indianapolis, Indiana, USA
Mod Pathol. 2004; 17 (suppl.1): 144A

Background: Prostate cancer is a significant cause of cancer morbidity and mortality in North Ameri-
can men. Tumor grade and stage are well-accepted prognostic factors. Histologic demonstration of tumor in
vascular spaces has been associated with poor prognosis in many tumor types. Whether vascular invasion
represents an independent prognostic factor for disease progression is uncertain in prostate cancer.

Design: 504 cases of prostatic adenocarcinoma from patients undergoing radical prostatectomy were
reviewed for the presence of vascular invasion. Clinical followup data was available for 459 cases.

Results: Vascular invasion was identified in 106 (21%) of the cases. Univariate analysis showed a
significant association between vascular invasion and PSA recurrence, tumor stage, Gleason grade, extraprostatic
extension, seminal vesicle invasion, lymph node metastasis, surgical margins, perineural invasion, and preop-
erative serum PSA level (all p < 0.001). No association was observed between vascular invasion and age at
surgery, prostate weight, or the presence of high grade prostatic intraepithelial neoplasia. Vascular invasion is
an independent predictor of PSA recurrence after controlling for tumor stage and Gleason grade in the multi-
variate analysis.

Conclusions: Vascular invasion can be seen in approximately 20% of prostate cancers. Vascular inva-
sion is an independent risk factor for PSA recurrence.

Editorial Comment
This paper emphasizes the importance of vascular invasion in radical prostatectomies. Most of the

pathologists do not report this finding because it does not alter staging of the tumor. The same occurs in kidney
and urinary bladder tumors except in testicular neoplasias. Since the 1997 edition of the TNM system for
classification of malignant tumors, testicular neoplasms limited to the testis but with vascular invasion are
classified as pT2 tumors.

The study from the Indiana University showed that vascular invasion seen in approximately 20% of
prostate cancers is an independent predictor of PSA recurrence after controlling for tumor stage and Gleason
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grade in the multivariate analysis. It was shown that vascular invasion is important and should be reported by
pathologists. We hope that this finding is confirmed by other studies and considered in future staging systems.

Dr. Athanase Billis
Full-Professor of Pathology

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

The combined percentage of Gleason 4 and 5 is the best predictor of
cancer progression after radical prostatectomy

Cheng L, Koch MO, Daggy J
Indiana University School of Medicine, Indianapolis, Indianapolis, USA

Mod Pathol. 2004; 17 (suppl.1): 145A

Background: Clinical outcome is variable in prostate cancer patients treated by radical prostatectomy.
The Gleason histologic grade of prostatic adenocarcinoma is one of the strongest predictors of biological
aggressiveness of prostate cancer. We evaluate the significance of relative proportion of high grade cancer
(Gleason pattern 4 and/or 5) in predicting cancer progression in prostate cancer patients treated by radical
prostatectomy.

Design: Radical prostatectomy specimens from 364 consecutive prostate cancer patients were totally
embedded and whole mounted. Various clinical and pathologic characteristics were analyzed. All the data were
collected prospectively.

Results: The primary Gleason grade, secondary Gleason grade, Gleason score sum, the presence of
Gleason grade 4, % of Gleason grade 4, the presence of Gleason grade 5, % of Gleason grade 5, and the
combined % of Gleason grade 4 and 5 were all predictive of PSA recurrence (all P value <0.001). However,
based on the Likelihood Ratio Test statistic the combined % of Gleason grade 4/5 is the best predictor of PSA
recurrence. In a multivariate analysis that included the combined % of Gleason grade 4/5, Gleason score sum,
tumor stage (T2 vs. T3), and surgical margins, only the combined % of Gleason grade 4/5 (P = 0.005) and
surgical margins (P=0.01) were independent predictors of PSA recurrence.

Conclusions: The combined percentage of Gleason 4 and 5 is one of the most powerful predictors of
patient outcome. We recommend that the combined percentage of Gleason 4 and 5 be evaluated in radical
prostatectomy specimens.

Editorial Comment
As a measure of intrinsic biologic aggressiveness, Gleason grading may be enhanced by both structural

(morphologic and morphometric) and functional means (by using gene expression profiling, for example). One
proposed morphologic approach is quantitation of the amount of high-grade (percentage Gleason grade 4/5)
carcinoma.

This paper clearly showed that the combined percentage of Gleason 4 and 5 is one of the most powerful
predictors of patient outcome. We have recently evaluated in our Department 88 patients submitted to radical
prostatectomy with a follow-up period of 12 to 63 (median = 26 months).Our data showed that comparing
Gleason score (< 7 vs. = 7) and Gleason predominant  grade (< 4 vs. 4/5) in the surgical specimen, only Gleason
grade 4/5 was a statistically significant predictor of progression (recurrence and/or metastases) following radi-
cal prostatectomy.
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Urologists should differentiate high-grade Gleason score 4 + 3 = 7 from 3 + 4 = 7. They have different
biological significance. Pathologists should always report grade 4/5 in radical prostatectomy specimens even if
it corresponds to a tertiary grade.

Dr. Athanase Billis
Full-Professor of Pathology

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

INVESTIGATIVE UROLOGY ______________________________________________________

The distribution of neuronal and inducible nitric oxide synthase in urethral stricture formation
Cavalcanti AG, Yucel S, Deng DY, McAninch JW, Baskin LS

Department of Urology and Pediatrics, University of California-San Francisco Children’s Medical Center,
University of California-San Francisco, USA

J Urol. 2004; 171: 1943-7

Purpose: The distribution of neuronal (n) and inducible (i) nitric oxide synthase (NOS) may have a role
in the maintenance of normal urethral spongiosum and during the development of spongiofibrosis in urethral
stricture disease.

Materials and Methods: Eight normal and 33 strictured human bulbar urethras were studied by histo-
logical and immunohistochemical techniques for the neuronal markers S-100, nNOS and iNOS. The smooth
muscle-to-collagen ratio was calculated by morphometric analysis of Masson’s trichrome sections. Immuno-
histochemical staining patterns of the neuronal markers in normal urethral tissue was compared to that in
urethral stricture tissue with spongiofibrosis.

Results: The smooth muscle-to-collagen ratio was significantly lower in the strictured urethra com-
pared to that in the control group (p = 0.001). In the strictured bulbar urethra nNOS immunoreactivity was
decreased compared to that in normal urethral tissue. The severity of spongiofibrosis corresponded to the loss
of nNOS immunoreactivity. iNOS immunoreactivity was found in strictured urethral epithelium and spongiosal
tissue, whereas the control group was nonimmunoreactive to iNOS.

Conclusions: Urethral stricture formation is a fibrotic process associated with significant changes in
NOS metabolism. Abnormal collagen synthesis following urethral trauma may be stimulated by inappropriate
iNOS activity. A functional nerve supply to the urethral spongiosum seems to be crucial in the maintenance of
the unique ultrastructure of the urethral spongiosum.

Editorial Comment
It is well known that in the strictured urethra the main changes are found in the extracellular matrix. As

well as in other tissues, the normal urethra and spongiosal tissue must have an adequate blood supply and nerve
innervation to maintain its elastic and compliant characteristics. To our knowledge, this is the first study to
analyze the quality of the nerve supply of the urethral spongiosum in the normal and strictured urethra. The
authors investigated the changes of neuronal and inducible nitric oxide synthase (NOS) immunoreactivity in
strictured bulbar urethras with different degrees of spongiofibrosis.

Structural differences in spongiosal tissue were described previously stating that biomechanical prop-
erties required for normal urethral function differ in the spongiosal tissue of glanular, penile and bulbar seg-
ments. For this study, the authors consistently used the bulbar urethra in the stricture and control groups.
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The authors found a decrease in neuronal NOS activity associated with a slight increase in inducible
NOS activity and postulated that it could result in a decrease in total NOS activity, leading to abnormal collagen
synthesis. They concluded that urethral stricture formation is a fibrotic process associated with significant
molecular changes in NOS metabolism. Also, they found that a functional nerve supply to the urethral spongiosum
seems to be crucial in the maintenance of the urethral spongiosum structure.

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

State University of Rio de Janeiro
Rio de Janeiro, Brazil

Urethral dysfunction in diabetic rats
Torimoto K, Fraser MO, Hirao Y, De Groat WC, Chancellor MB, Yoshimura N

Department of Urology, University of Pittsburgh School of Medicine, Pittsburgh, Pennsylvania, USA
J Urol. 2004; 171: 1959-64

Purpose: We investigated the effects of diabetes mellitus (DM) on urethral relaxation mechanisms
during reflex bladder contractions in rats.

Materials and Methods: Five weeks after streptozotocin injection (65 mg/kg intraperitoneally) the ef-
fects of DM on urethral relaxation mechanisms were evaluated by simultaneous recordings of intravesical
pressure under isovolumetric conditions and urethral perfusion pressure (UPP) using urethane anesthesia.

Results: In diabetic rats the UPP nadir during urethral relaxation and intravesical pressure thresholds
for inducing urethral relaxation were significantly higher (199% and 92%, respectively) than in normal rats,
while baseline UPPs were not significantly different. The mean rate and amplitude of high frequency oscilla-
tions of urethral striated muscle in diabetic rats were also significantly lower (17% and 64%, respectively)
compared with normal rats. Following alpha-bungarotoxin treatment to eliminate striated muscle sphincter
contractions intravenous administration of L-arginine (200 mg/kg intravesically), the substrate of nitric oxide
(NO) synthase, decreased the UPP nadir (36% and 22%, in diabetic and normal rats) as well as intravesical
pressure thresholds (49% and 22%, respectively). The effect was greater (61% to 126%) in diabetic rats than in
normal rats. In each group of rats the effect of L-arginine was inhibited by Nomega-nitro-L-arginine (100 mg/
kg intravesically), a NO synthase inhibitor.

Conclusions: During reflex bladder contractions streptozotocin induced diabetic rats exhibited smooth
and striated muscle dysfunctions of the urethral outlet. L-arginine therapy, which could augment urethral smooth
muscle relaxation by increasing NO production, may be useful for partially restoring the urethral relaxation
mechanism in DM.

Editorial Comment
Cystopathy characterized by high post-void residual urine volume, weaken bladder sensations and

diminished bladder contractility affects around 80% of patients with noninsulin dependent diabetes mellitus.
However, as yet, little is known on the effects of diabetes mellitus on urethral function.

Previous studies showed that nitric oxide is the most important transmitter that induces urethral relaxation
during voiding. It has also been demonstrated that relaxation responses to nitric oxide in urethral muscle strips
were decreased in diabetic rabbits. Thus, the authors investigated if urethral relaxation during the voiding reflex
would be decreased in diabetes mellitus. In addition, the authors evaluated the effects on diabetes mellitus induced
urethral dysfunction of L-arginine treatment, a drug that can increase endogenous nitric oxide production.
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The authors found that relaxation mechanisms of urethral striated and smooth muscle during reflex
bladder contractions are impaired in diabetes mellitus. They proposed that this defect coupled with bladder
hypoactivity could result in inefficient voiding and bladder overdistention in diabetes mellitus. The authors
also proposed that therapy with L-arginine might be useful for partially restoring the urethral relaxation mecha-
nism in diabetes mellitus.

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

State University of Rio de Janeiro
Rio de Janeiro, Brazil

RECONSTRUCTIVE UROLOGY __________________________________________________

Sexual behavior and sexual function of adults after hypospadias surgery: a comparative study
Bubanj TB, Perovic SV, Milicevic RM, Jovcic SB, Marjanovic ZO, Djordjevic MM

Department of Pediatric Urology, University Children’s Hospital, Clinical Center, Nis, and University
Children’s Hospital Belgrade, Serbia and Montenegro

J Urol. 2004; 171: 1876-9

Purpose: We assessed sexual behavior and sexual function in adults operated on for hypospadias.
Materials and Methods: Long-term psychosexual adjustment was assessed with a standardized ques-

tionnaire which was mailed to 57 patients with hypospadias older than 18 years and 60 age matched normal
control subjects.

Results: A total of 37 patients with hypospadias and 39 controls participated. Self-reported strength of
libido on a scale of 1 to 5 was shown to be similar in the 2 groups. Patients with hypospadias did not have
problems in achieving erection and average self-rated quality of erection ranging from 1 to 5 was the same as
that of controls (mean value 4.5). Patients with hypospadias noted curvature in a downward direction in a
significantly higher proportion compared to controls (40% vs 18%, respectively). There were 13 patients with
hypospadias who had ejaculation difficulties, of whom 6 had spraying and 7 had only dribbling of ejaculate.
Patients with hypospadias masturbated significantly less often, were significantly less sexually active and had
a smaller total number of sexual partners compared to control subjects. Control subjects were significantly
more completely satisfied with their sexual life compared to patients with hypospadias (76.92% vs 51.35%,
respectively).

Conclusions: Sexual function of patients who underwent surgery for hypospadias in general is not
affected. However, there is clearly a difference in certain aspects of sexual behavior between patients with
hypospadias and controls. Followup and adequate counselling of patients who underwent surgery for hypospa-
dias in adult life is necessary.

Editorial Comment
This is a nice paper dealing with late functional aspects after early hypospadias repair. Most of the

previous papers are dealing with the results regarding general appearance and urethral function in the first few
years after the reconstruction. Few authors, however, thought about consequences on sexual behaviour and
sexual function in adulthood.
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The authors studied 57 men between the age of 20 and 45 (mean age 27 yrs) who were treated surgi-
cally for hypospadias 2 to 15 yrs prior to the study. Several aspects of sexual behaviour and function were
compared with an age matched control group of 39 men. There was no significant difference with regards to
sexual function between the 2 groups. However, men with a previous surgery for hypospadias were less sexu-
ally active, with a smaller total number of sexual partners and a decreased overall satisfaction of their sexual
life compared to control subjects. Whether this was related to a downward direction of the penis, ejaculation
difficulties or a reduced penile size in a significantly higher proportion of the patients or whether some differ-
ences in hormonal values might have played a role could not be answered in this paper.

Despite some positive aspects in the outcome with regards to sexual function of patients with hypospa-
dias repair we as reconstructive surgeons should be aware of possible improvements of surgical techniques
such as penile length and diameter in order to avoid some of the problems in later sexual behaviour and cosmet-
ics as here outlined.

Dr. Arnulf Stenzl
Professor and Chairman of Urology

Eberhard-Karls-University Tuebingen
Tuebingen, Germany

Incidence and location of prostate and urothelial carcinoma in prostates from cystoprostatectomies:
implications for possible apical sparing surgery

Revelo MP, Cookson MS, Chang SS, Shook MF, Smith JA Jr, Shappell SB
Department of Pathology, Vanderbilt University Medical Center, Nashville, Tennessee, USA

J Urol. 2004; 171: 646-51

Purpose: Prostatic carcinoma (Pca) at cystoprostatectomy is usually an incidental finding with the
majority thought to be clinically insignificant. Most studies have not specifically addressed the location of Pca
or the incidence and location of in situ or invasive urothelial carcinoma (Uca) in prostates of cystoprostatectomy
specimens. The frequency of involvement of the apex with these processes has clinical implications. Specifi-
cally urinary continence following orthotopic diversion may be enhanced by prostate apical sparing. In this
study the pathological features of Pca and Uca, and the frequency of apical involvement were investigated in
prostates from cystoprostatectomy specimens.

Materials and Methods: Whole mounted prostates from 121 consecutive cystoprostatectomy speci-
mens were analyzed. Pca location, tumor volume, grade, stage, surgical margin and pelvic lymph node status of
Pcas were assessed. Clinically insignificant Pcas had a volume of less than 0.5 cc without Gleason pattern 4,
extracapsular extension, seminal vesicle invasion, lymph node involvement or positive surgical margins. Pros-
tate involvement by Uca or urothelial carcinoma in situ (CIS)/severe dysplasia and its location were assessed.

Results: Of 121 prostates 50 (41%) had unsuspected Pca, of which 24 (48%) were clinically signifi-
cant. Of Pcas 30 of 50 (60%) involved the apex, including 19 of 24 (79%) that were significant and 11 of 26
(42%) that were insignificant. Of 121 prostates 58 (48%) had Uca involving the prostatic stroma, noninvasive
Uca or urothelial CIS/severe dysplasia in the prostatic urethra or periurethral ducts, of which 19 (33%) had
apical involvement. Overall only 32 of 121 patients (26%) had no Pca or prostate Uca/CIS and only 45 (37%)
had no clinically significant Pca or Uca/CIS in the prostate. However, 74 of the 121 patients (61%) had no
prostatic apical involvement by Pca or Uca/CIS and 85 (70%) had no apical involvement by clinically signifi-
cant Pca or Uca/CIS. Patients with prostatic apical involvement by invasive or in situ Uca uniformly had
involvement of more proximal (toward the base) portions of the prostate.



170

Urological SurveyUrological Survey

Conclusions: The majority of prostates from cystoprostatectomies had no involvement of the prostatic
apex by Uca or clinically significant Pca. Hence, most patients may be candidates for prostate apical sparing.
However, involvement of the apex by Uca in any patient raises concern about procedures that leave portions of
the prostate urethra after cystectomy in an effort to improve continence. In candidates for orthotopic neobladder
reconstruction removing all of the prostatic urethra and sparing the remainder of the prostatic apex may allow
improved preservation of urinary continence with an acceptable low risk of clinical Pca progression. Whether
future strategies for preoperative exclusion of apical Pca and intraoperative assessment of more proximal pros-
tate to help exclude apical urothelial disease may identify patients suitable for prostatic apical sparing remains
to be determined. The impact on functional outcomes and cancer control also require additional study.

Editorial Comment
In older textbooks the preservation of the prostatic apex during cystoprostatectomies for transitional

cancer of the bladder was regarded a standard technique. In order to improve nerve preservation and subse-
quently potency and furthermore to enable postoperative of fertility preservation not only of the prostatic apex
but of half of the prostate was suggested by some authors. It is of note that the areas which are than preserved
are the ones where the majority of prostatic tumors arise.

In the current study 41% of 121 patients undergoing cystoprostatectomy for transitional cell cancer had
unsuspected prostate cancer. Half of them were clinically significant. In 60% of the unsuspected prostate can-
cers and in 33% of the transitional cell cancer invading the prostate the prostatic apex was involved. Overall
tumor was found unsuspectedly in the prostatic apex in 40% (39/121 patients).

This is actually a very high rate of unsuspected tumor in the prostate and a substantial number were
significant tumors. With this number in mind it is therefore very difficult to argue for either an apex or even a
fertility preserving cystoprostatectomy. Even if the transitional cell cancers invading the prostate are excluded
because they might be seen with a better staging of patients there is still the problem of unsuspected prostate
cancer which may not be found despite more efforts in preoperative staging. Neither PSA nor imaging will be
able to detect them all. Therefore only partial remove of the prostate in patients with transitional cell cancer of
the bladder has to be an absolute exception and patients and surgeons must be aware of the substantial risk of
later problems with a secondary prostate cancer.

Dr. Arnulf Stenzl
Professor and Chairman of Urology

Eberhard-Karls-University Tuebingen
Tuebingen, Germany

UROLOGICAL ONCOLOGY ______________________________________________________

Is there a role for surgery in the management of metastatic urothelial cancer? The M. D. Anderson
experience

Siefker-Radtke AO, Walsh GL, Pisters LL, Shen Y, Swanson DA, Logothetis CJ, Millikan RE
Center for Genitourinary Oncology and Department of Medical Oncology, The University of Texas M. D.

Anderson Cancer Center, Houston, 77030-4009, USA
J Urol. 2004; 171: 145-8

Purpose: Although rarely curative, chemotherapy remains the mainstay of treatment for metastatic
urothelial cancer. The role of surgery for metastatic disease is not well established for urothelial cancer, but is
sometimes undertaken in the face of persistent or recurrent disease that can be surgically resected.
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Materials and Methods: We identified 31 patients with metastatic urothelial cancer undergoing
metastasectomy with the intent of rendering them free of disease. All gross disease was completely resected in
30 patients (97%). The most frequently resected location was lung in 24 cases (77%), followed by distant
lymph nodes in 4 (13%), brain in 2 (7%) and a subcutaneous metastasis in 1 (3%).

Results: Median survival from diagnosis of metastases and from time of metastasectomy was 31 and 23
months, respectively. The 5-year survival from metastasectomy was 33%. Median time to progression follow-
ing metastasectomy was 7 months. Five patients were alive and free of disease for more than 3 years after
metastasectomy.

Conclusions: The results in this highly selected cohort, with 33% alive at 5 years after metastasectomy,
suggest that resection of metastatic disease is feasible and may contribute to long-term disease control espe-
cially when integrated with chemotherapy. Further prospective studies should be undertaken to better charac-
terize the selection criteria and benefit from this intervention.

Editorial Comment
These data look good on first sight, but it must be emphasized that patient selection is extraordinary

and that only patients with an extremely good Karnowski Index can undergo excessive surgery for metastatic
disease. After all, median time to progression following metastasectomy was only 7 months. Only 3 patients
had no recurrence at last follow-up, of whom 2 have been disease-free for more than 5 years. If one looks closer
into the data, these 2 disease-free patients might be those patients in whom necrotic tumor without viable
cancer had been resected. Thus, the result might rather be contributed to chemotherapy.

In conclusion, surgery does not play a major role in the management of metastatic urothelial cancer and
should be reserved for highly selected patients only.

Dr. Andreas Böhle
Professor of Urology

HELIOS Agnes Karll Hospital
Bad Schwartau, Germany

Extended radical lymphadenectomy in patients with urothelial bladder cancer: results of a prospective
multicenter study

Leissner J, Ghoneim MA, Abol-Enein H, Thuroff JW, Franzaring L, Fisch M, Schulze H, Managadze G,
Allhoff EP, el-Baz MA, Kastendieck H, Buhtz P, Kropf S, Hohenfellner R, Wolf HK

Department of Urology, Otto-von-Guericke-University, Magdeburg, Germany
J Urol. 2004; 171: 139-44

Purpose: Previous studies demonstrate a positive correlation between postoperative survival and the
extent of pelvic lymphadenectomies in patients with bladder cancer. However, the distribution of nodal me-
tastases has not been examined in sufficient detail. Therefore, we conducted a comprehensive prospective
analysis of lymph node metastases to obtain precise knowledge about the pattern of lymphatic tumor spread.

Materials and Methods: Between 1999 and 2002, we performed 290 radical cystectomies and extended
lymphadenectomies. Cranial border of the lymphadenectomy was the level of the inferior mesenteric artery,
lateral border was the genitofemoral nerve and caudal border was the pelvic floor. We made every effort to
excise and examine microscopically all lymph nodes from 12 well-defined anatomical locations.

Results: Mean total number and standard deviation of lymph nodes removed was 43.1 +/- 16.1. Nodal
metastases were present in 27.9% of patients. The percentage of metastases at different sites ranged from
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14.1% (right obturator nodes) to 2.9% (right paracaval nodes above the aortic bifurcation). By studying cases
of unilateral primary tumors or with only 1 metastasis we observed a preferred pattern of metastatic spread.
However, there were many exceptions to the rule and we did not identify a well-defined sentinel lymph node.

Conclusions: We strongly recommend extended radical lymphadenectomy to all patients undergoing
radical cystectomy for bladder cancer to remove all metastatic tumor deposits completely. The operation can be
conducted in routine clinical practice and our data may serve as a guideline for future standardization and
quality control of the procedure.

Editorial Comment
These authors performed a meticulous lymphadenectomy together with cystectomy in patients with

bladder cancer. In analogy to previous approaches in retroperitoneal lymphadenectomy for testis cancer, the
lymph nodes were sampled and ordered according to there anatomic origin.

In general, these data provide interesting information on the rate and the extent of lymphonodular
metastases in bladder cancer. Several issues however deserve comments. First, patients with pT1 category (n =
57) only had 1.8 % metastases, whereas pT2a patients had 10.7% and pT2b had 22.2% metastases. All other pT
– categories had around 40 %, whereas pT4b had 80 % metastases. The percentage of lymph node metastases
on all 290 patients was around 3 – 8 % over all anatomical sides, with the exception of the ipsilateral and
contralateral paravesical area (14% and 11%). If patients had nodal metastases at level 1 (next to the bladder)
57% of patients of group were also positive at level 2 and 31 % at level 3. In conclusion nodal metastases next
to the bladder indicate systemic disease. To my opinion, these data would rather provide the rationale for
systemic chemotherapy in nodular positive patients.

Dr. Andreas Böhle
Professor of Urology

HELIOS Agnes Karll Hospital
Bad Schwartau, Germany

The incidence of prostate cancer in men with prostate specific antigen greater than 4.0 ng/ml: a ran-
domized study of 6 versus 12 core transperineal prostate biopsy

Emiliozzi P, Scarpone P, DePaula F, Pizzo M, Federico G, Pansadoro A, Martini M, Pansadoro V
San Giovanni Hospital and Vincenzo Pansadoro Foundation, Rome, Italy

J Urol. 2004; 171: 197-9

Purpose: The prostate cancer detection rate in patients with elevated prostate specific antigen (PSA)
increases with extended needle biopsy protocols. Transperineal biopsy under transrectal ultrasound guidance is
rarely reported, although notable cancer diagnoses are obtained with this technique. We describe the results of
6 and 12 core transperineal biopsy.

Materials and Methods: A total of 214 patients with PSA greater than 4.0 ng/ml were prospectively
randomized to undergo 6 or 12 core transperineal biopsy. Each group of 107 patients was comparable in terms
of clinical characteristics. The procedure was performed on an outpatient basis using local anesthesia. Speci-
mens were obtained with a fan technique with 2 puncture sites slightly above the rectum (1 per lobe) under
transrectal ultrasound guidance. Cores were taken from all peripheral areas, including the far lateral aspect of
the prostate.
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Results: The overall cancer detection rate was 38% and 51% for 6 and 12 core biopsy, respectively. In
patients with PSA between 4.1 and 10 ng/ml the cancer detection rate was 30% and 49% for 6 and 12 core
biopsy, respectively.

Conclusions: The 12 core transperineal prostate biopsy is superior to 6 core biopsy. The technique
provides optimal prostate cancer diagnosis. About half of the patients with PSA greater than 4.0 ng/ml and a
slightly lower percent with PSA between 4.1 and 10 ng/ml have prostate cancer.

Editorial Comment
The rationale for performing 12 core biopsies in patients with prostate carcinoma is rarely given as

clear as it is in the data presented with this paper.
Moreover, these data provide an impressive insight into true (?) the incidence of prostate carcinoma in

a population with elevated PSA. Overall cancer detection rate was 38% and 51 % for 6 and 12 core biopsies,
respectively. In patients with PSA between 4 and 10 ng/ml, the cancer detection rate was 30% and 49% for 6
and 12 core biopsies, respectively. The positive DRE rate in both groups was around 25 %. The authors conclu-
sion is, 6 core prostate biopsy techniques should be considered outdated, and, about 50% of patients with
increased PSA have prostate cancer. These two sentences deserve no further emphasis.

Dr. Andreas Böhle
Professor of Urology

HELIOS Agnes Karll Hospital
Bad Schwartau, Germany

FEMALE UROLOGY _____________________________________________________________

The tensile properties of tension-free vaginal tape and cadaveric fascia lata in an in vivo rat model
Spiess PE, Rabah D, Herrera C, Singh G, Moore R, Corcos J
Department of Urology, McGill University, Montreal, Canada

BJU Int. 2004;93: 171-3

Objective: To examine the tensile properties (break load and maximum average load), after in vivo
implantation in a rat animal model, of tension-free vaginal tape (TVT) and cadaveric fascia lata (CFL), as
pubovaginal slings of these materials have become popular for treating stress urinary incontinence.

Materials and Methods: Twenty Sprague-Dawley rats (300-400 g) had 1 x 2 cm strips of commercially
available TVT and CFL implanted on the right and left anterior abdominal wall, respectively. Half of the
animals were then killed at 6 weeks and the remainder at 12 weeks, after which the strips of TVT and CFL were
removed and their tensile properties measured using a tensiometer. The tensile strength of TVT and CFL strips
maintained only in normal saline served as controls.

Results: The TVT strips had a mean break load of 0.740 kg in the control and only 0.390 kg for CFL (P
< 0.05). At 6 weeks the TVT material had a mean (sd) maximum average load of 0.634 (0.096) kg and a mean
break load of 0.589 (0.249) kg, whereas the respective values for the CFL were 0.323 (0.198) and 0.167 (0.063)
kg (P < 0.05). Similarly at 12 weeks, TVT had a greater mean maximum average and break load than CFL, at
0.742 (0.052) and 0.274 (0.126), and 0.737 (0.056) and 0.185 (0.128) kg, respectively.

Conclusion: This is the first study to assess the tensile properties of the currently used sling materials,
TVT and CFL, in an in vivo model. TVT has a greater break load and maximum average load than CFL; the
tensile strength of these materials does not decrease with time.
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Editorial Comment
The authors measure and compare the tensile properties of commercially available synthetic

polypropylene mesh and cadaveric fascia lata after 6-12 weeks of in vivo implantation. Their description and
quantification of the temporally associated comparative changes of these materials help shed light on one of the
potential causes of failures of suburethral slings using cadaveric fascia lata. The implantation site was abdominal
which does raise the spector of a possible different induced tissue change or alteration had the materials been
placed in the suburethral area (a site oft plagued with postoperative bleeding). This study does highlight the
long-term durability of the polypropylene mesh without an associated potential genetic contamination. The
interested urologist looks forward to the author’s promised further long-term studies utilizing this clinical,
experimental model.

Dr. Steven P. Petrou
Associate Professor of Urology

Mayo Medical School
Jacksonville, Florida, USA

Cesarean section: does it really prevent the development of postpartum stress urinary incontinence? A
prospective study of 363 women one year after their first delivery

Groutz A, Rimon E, Peled S, Gold R, Pauzner D, Lessing JB, Gordon D
Urogynecology and Pelvic Floor Unit, Department of Obstetrics and Gynecology, Lis Maternity Hospital,

Tel Aviv Sourasky Medical Center, affiliated to the Sackler School of Medicine, Tel Aviv University, Israel
Neurourol Urodyn. 2004; 23: 2-6

Aims: Stress urinary incontinence (SUI) in young women is usually the result of pelvic floor injury
during vaginal delivery. Whether cesarean section delivery may prevent such injury is questionable. We undertook
a prospective study to compare the prevalence of SUI among primiparae 1 year after spontaneous vaginal
delivery versus elective cesarean section, or cesarean section performed for obstructed labor.

Methods: Three hundred and sixty-three consecutive primiparae were recruited immediately after
delivery and were followed for 1 year. Women were asked upon recruitment whether they had ever experienced
SUI before pregnancy. Those who had SUI before pregnancy were excluded. Thus, only cases of de novo
childbirth-associated SUI were analyzed. Patients were divided into three subgroups according to the mode of
delivery: spontaneous vaginal delivery (n = 145), elective cesarean section (n = 118), and cesarean section
performed for obstructed labor (n = 100). Patients who underwent elective cesarean section were not given a
trial of labor. Cesarean sections for obstructed labor were performed at a mean cervical dilatation of 8.7 +/- 1.6
cm and arrest of 184 +/- 24 min. Prevalence, frequency, and severity of postpartum SUI, as well as demographic
and obstetric parameters, were analyzed in each subgroup.

Results: The three subgroups were comparable with respect to maternal age, weight, and height.
Prevalence of postpartum SUI was similar after spontaneous vaginal delivery (10.3%) and cesarean section
performed for obstructed labor (12%). However, SUI was significantly less common following elective cesarean
section with no trial of labor (3.4%, P < 0.05). Approximately half of the symptomatic patients in each subgroup
reported either moderate or severe symptoms, however, only 15-18% expressed their desire for further evaluation.

Conclusions: Prevalence of postpartum SUI is similar following spontaneous vaginal delivery and
cesarean section performed for obstructed labor. It is quite possible that pelvic floor injury in such cases is
already too extensive to be prevented by surgical intervention. Conversely, elective cesarean section, with no
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trial of labor, was found to be associated with a significantly lower prevalence of postpartum SUI. Whether the
prevention of pelvic floor injury should be an indication for elective cesarean section is yet to be established.

Editorial Comment
The authors attempt to illuminate the timing and role of cesarean section with regard to postpartum

stress urinary incontinence by examining a study population divided into three subgroups. The first group
being 145 primiparae women who underwent spontaneous vaginal delivery, the second group being 118
primiparae women who underwent selective cesarean section and a the third group of 100 primiparae women
who underwent cesarean section for obstructed labor. The authors, in their paper, come to a clearly defined
conclusion that childbirth induced stress urinary incontinence is best prevented through elective cesarean section
prior to the onset of labor. In addition, it is noted in the report that cesarean section performed for obstructed
labor was not associated with a diminished incidence of postoperative stress urinary incontinence. They also
found that patients who have new onset stress urinary incontinence during pregnancy will have an increased
risk of stress urinary incontinence at one year postpartum measurements.

The authors should be commended for this excellent paper for it is noteworthy in that it compares
cesarean section performed before and after obstructed labor and contrasts the results of same. Urologists are
often asked by female patients whether having a cesarean section may help them avoid incontinence later in
life; this paper answers that question.

Dr. Steven P. Petrou
Associate Professor of Urology

Mayo Medical School
Jacksonville, Florida, USA

PEDIATRIC UROLOGY __________________________________________________________

Long-term outcome of Fowler-Stephens orchiopexy in boys with prune-belly syndrome
Patil KK, Duffy PG, Woodhouse CR, Ransley PG

Department of Paediatric Urology, Great Ormond Street Hospital for Children, London, United Kingdom
J Urol. 2004; 171: 1666-9

Purpose: Intra-abdominal testes in boys with prune-belly syndrome have been conventionally managed
by 1 or 2-stage orchiopexy with division of the gonadal vessels. We reviewed a series of adults with prune-belly
syndrome to assess the morphological and functional outcome of orchiopexy in childhood with specific reference
to the spontaneous onset of puberty, hormonal profiles and sexual function.

Materials and Methods: A total of 41 boys were divided into 3 groups depending on the type of orchiopexy
performed, namely group 1 - 20 with bilateral 1-stage orchiopexy, group 2 - 10 with unilateral 1-stage and
contralateral 2-stage orchiopexy, and group 3 - 11 with bilateral 2-stage orchiopexy.

Results: In group 1, 9 of 20 patients had good scrotal testes bilaterally, 6 had a good scrotal testis on 1
side and 3 had small testes on each side. Two boys required testosterone supplementation but 18 had normal
hormonal and sexual function. In group 2 6 of 10 patients had good scrotal testes bilaterally and 4 had a good
scrotal testis on 1 side. All patients underwent spontaneous puberty with good sexual function. In group 3, 7 of
11 boys had good scrotal testes bilaterally and 3 had 1 good testis with normal puberty and sexual function.
These 10 patients underwent spontaneous puberty with good sexual function.
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Conclusions: The majority of boys with prune-belly syndrome had a satisfactory outcome after
orchiopexy with division of the gonadal vessels with testicular function sufficient to induce puberty and maintain
satisfactory sexual function in adult life.

Editorial Comment
In pediatric urology, many papers on long-term follow-up are based on observations made over several

years. This paper is highly significant in that it assesses outcome on average 17 years after surgery. Early
outcomes orchiopexy in the prune belly syndrome have been thought to be good, particularly when the operation
has been done at an early age. However, this series provides another, more important view. Over time, particularly
past the age of puberty, accurate assessment of testicular growth and function is more possible. In this series, of
patients undergoing Fowler-Stephens orchiopexy in expert hands, only 22 of 41 patients had morphologically
normal testes bilaterally. There was a slightly higher rate of success in those who underwent a bilateral two-
stage Fowler-Stephens orchiopexy (7/11), but even this is not as positive as most surgeons would like. Fortunately,
only 2 patients in the series require testosterone replacement and the rest underwent spontaneous puberty and
reported good sexual function. The authors are to be congratulated on an important “long-term” follow-up.

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

Albany Medical College
Albany, New York, USA

The urological care and outcome of pregnancy after urinary tract reconstruction
Hensle TW, Bingham JB, Reiley EA, Cleary-Goldman JE, Malone FD, Robinson JN

Division of Paediatric Urology, Children’s Hospital of New York Presbyterian, and Division of Maternal-
Fetal Medicine, Sloane Hospital for Women, Columbia University, College of Physicians and Surgeons, and

Division of Paediatric Urology, Hackensack University Medical Center, NY, USA
BJU Int. 2004; 93: 588-590

Objective: To assess the obstetric and urological outcomes during and after pregnancy following urinary
tract reconstruction, as pregnancies after such surgery can have a significant effect on the function of the
reconstructed urinary tract, and the reconstruction can significantly affect the delivery of the fetus.

Patients and Methods: We retrospectively reviewed the obstetric and urological history of 11 patients
(12 pregnancies; 10 singletons and one twin) with previous urinary reconstruction, delivered between 1989 and
2003. Antepartum and postpartum urological function and obstetric outcomes were investigated.

Results: All the patients had some difficulty with clean intermittent catheterization (CIC) during
pregnancy, and four needed continuous indwelling catheters. During pregnancy 10 women had several bladder
infections and all received antibiotic suppression. There were eight Caesarean sections, two vaginal deliveries
and one combined delivery. Six Caesareans were elective and three were emergent. The use of CIC returned to
normal in all patients after delivery.

Conclusions: Women with a urinary reconstruction can have successful pregnancies. The complexity
of the surgery and the concern for possible emergency Caesarean section resulted in most patients having an
elective Caesarean delivery before term. Antibiotic prophylaxis is recommended and patients may require
indwelling dwelling catheters while pregnant but normal CIC can be resumed after delivery.
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Editorial Comment
Nearly all parents of girls with major urological anomalies are interested in the reproductive possibilities

for their children and whether the reconstructive procedures used to correct them will interfere with sexual
function, fertility and pregnancy. The authors report a fascinating series of patients who became pregnant after
extensive urinary tract reconstruction, including continent urinary diversion in most and augmentation cystoplasty
in others. Many had continent urinary stomas and all were on intermittent catheterization. Surprisingly, problems
were encountered with intermittent catheterization in all patients during the pregnancy. In four cases this resulted
in chronic indwelling catheter drainage during the pregnancy. Most all the patients had significant urinary tract
infections during the pregnancy and most required a Caesarean section. Indeed, a number of the patients underwent
an elective Caesarean section prior to term due to the complexity of the procedure in the face of the complex
reconstruction with atypical blood supply to the urinary reservoir and stoma. All patients returned to baseline
post-delivery including being able to resume normal intermittent catheterization. This report will be very useful
in counseling parents and patients prior to major urological reconstructive surgery.

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

Albany Medical College
Albany, New York, USA
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