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EDITOR’S COMMENT

International

Braz J Urol

The January - February 2005 issue of the International Braz J Urol incorporates interesting
contributions and the Editor’s Comment will highlight some important papers.

Doctor Krishnamurthy and co-workers, from the University of Colorado Health Sciences
Center, Denver, Colorado, USA, studied on page 3 if stone radiodensity, as determined by either
plain radiography or computed tomography attenuation values, may be an independent predictor of
extracorporeal shock wave lithotripsy (SWL) success. The authors examined in 211 patients the
outcome of SWL for solitary stones less than or equal to 2 cm located within the renal pelvis, based
on their radiodensity. The radiodensity of the stone was determined to be either less than, equal to, or
greater than the radiodensity of the ipsilateral 12th rib. The authors found that stone radiodensity
alone does not predict SWL outcome for pelvic stones < 1 cm, and concluded that this parameter is
probably only useful as the stone size becomes larger than 1 cm, and should be used in conjunction
with other stone parameters to select appropriate therapy. Dr. Glenn M. Preminger, from Duke Uni-
versity, Durham, NC, USA, provided an editorial comment on this paper

Doctor Antunes and colleagues, from Federal University of Sao Paulo, Brazil, assessed on
page 34 the prognostic value of the percentage of positive fragments (PPF) in biopsies from patients
with localized prostate cancer (PCa) undergoing radical prostatectomy. It were studied 440 patients
with Gleason score < 6 at biopsy divided by the total number of biopsy fragments times 100, into
categories from 0 to 25%, 25.1% to 50%, 50.1 to 75% and 75% to 100%. In the univariate analysis,
PPF significantly influenced disease-free survival (p < 0.001), and patients with PPF between 75 and
100% presented a risk of a biochemical recurrence of the disease 3 times higher than patients with
PPF between 0 and 25% (p < 0.001). The authors concluded that the PPF measurement at biopsy is
a simple and practical method that should be routinely used as a predictive factor for biochemical
recurrence in patients with PCa who have Gleason scores from 2 to 6.

Doctor Araujo and co-workers, from Federal University of Pernambuco, Recife, Brazil, per-
formed an experimental study to research technical alternatives for permanent gastrostomy that could
minimize the disadvantages and complications of the current techniques (page 62). The authors
conceived a new technique based on the Monti principle, which uses a segment of the small bowel
for fashioning a continent vesicostomy. Similarly, applying a jejunal segment to the stomach was
proposed, aiming to obtain a continent gastrostomy offering fewer drawbacks than the current tech-
niques. After studying 22 half-breed dogs, the authors found that the featured technique showed
competence concerning leakage, allowing its clinical applicability as an alternative for permanent
gastrostomy.



2

EDITOR’S COMMENT - continued

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

Doctor Amaro and colleagues, from State University of Sao Paulo, Botucatu, Sao Paulo,
Brazil, performed on page 29 an investigation to determine the prevalence of metabolic disorders,
assess the quality of the water consumed and volume of diuresis as potential risk factors for urinary
lithiasis in a specific region. A hundred and eighty two patients with previous history of lithiasis with
spontaneous, endoscopic or surgical elimination of 2 or more stones, or at least 2 stones currently
present in imaging tests were included. The protocol consisted in the collection of 2, 24-hour urine
samples, for dosing Ca, P, uric acid, Na, K, Mg, Ox and Ci, glycemia and serum levels of Ca, P, Uric
acid, Na, K, Cl, Mg, U and Cr, urinary pH and urinary acidification test. Metabolic change was
diagnosed in 95.5% of patients. The authors concluded that these results warrant the metabolic study
and follow-up in patients with recurrent lithiasis in order to decrease the recurrence rate through
specific treatments, modification in alimentary and behavioral habits.

Doctor Timm and colleagues, from Human Reproduction Section, UNIFESP, São Paulo,
Brazil, show on page 42 the results of searching spermatozoa and spermatids in the ejaculate of non-
obstructive azoospermic patients. Twenty-seven patients ranging in age from 18 to 48 years, with
initial diagnosis compatible with non-obstructive azoospermia, underwent up to 3 seminal samples,
with assessment of macroscopic and microscopic parameters differentiated for each sample. The
authors found that 4/27 (14.8%) patients presented spermatozoa in the first seminal sample and 6/23
(26.1%), in the second seminal sample. No spermatozoa were seen in the third sample, however, 11/
17 (64.7%) presented spermatids.
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IS STONE RADIODENSITY A USEFUL PARAMETER FOR PREDICTING
OUTCOME OF EXTRACORPOREAL SHOCKWAVE LITHOTRIPSY FOR

STONES < 2 CM?

MINA S. KRISHNAMURTHY, PAUL G. FERUCCI, NOEL SANKEY, PARAMJIT S.
CHANDHOKE

Department of Surgery (Urology) and Medicine (Renal Diseases), University of Colorado Health Sciences
Center and Kidney Stone Center of the Rocky Mountains, Denver, Colorado, USA

ABSTRACT

Purpose: Several factors determine the success of extracorporeal shockwave lithotripsy (SWL)
for kidney stones: stone size, stone location within the collecting system, stone type, and the SWL
machine used. It has been suggested that stone radiodensity, as determined either by plain radiogra-
phy or computed tomography attenuation values, may be an independent predictor of SWL success.
We examined the outcome of SWL for solitary stones less than or equal to 2 cm located within the
renal pelvis, based on their radiodensity.

Material and Methods: 211 patients with solitary renal pelvic stones measuring less than or
equal to 2 cm were treated on a Dornier Doli 50 lithotriptor under general anesthesia. The radiodensity
of the stone was determined to be either less than, equal to, or greater than the radiodensity of the
ipsilateral 12th rib. Stone-free rates (SFR) were determined at 3 months by kidney, ureters and bladder
(KUB) plain X-rays. Patients requiring re-treatment or auxiliary procedures were considered failures
of SWL.

Results: Follow-up SFR information was available in all 211 patients. Stone composition
was available in 158 (75%) treated patients, but no correlation was found between stone radiodensity
and stone composition. For stones < 10 mm within the renal pelvis, the SFRs were similar (71 to 74%
regardless of stone radiodensity). For stones between 11 and 20 mm, the SFR was 60% if the stone
had a radiodensity > 12th rib compared to a SFR of 71% if the stone radiodensity was < 12th rib.
However, these differences in SFRs were not statistically significant.

Conclusions: On the Doli machine, stone radiodensity alone does not predict lithotripsy
treatment outcome for stones < 1 cm within the renal pelvis. This parameter is probably only useful as
the stone size becomes larger than 1 cm, and should be used in conjunction with other stone param-
eters to select appropriate therapy.

Key words: kidney calculi; calcium; densitometry, X-ray; extracorporeal shock wave lithotripsy;
treatment outcome
Int Braz J Urol.  2005; 31: 3-9

INTRODUCTION

Several factors determine the success of ex-
tracorporeal shockwave lithotripsy (SWL): stone size,

stone location, stone composition, and the type of
SWL machine. For radiopaque stones < 20 mm within
the renal pelvis, SWL is the initial treatment of choice.
In most patients, however, the true composition of
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the stone is unknown at the time of the SWL. Radio-
paque stones of this size are likely to be some admix-
ture of calcium – calcium oxalate (CaOx) monohy-
drate, CaOx dihydrate, or calcium phosphate. Uric
acid stones are generally radiolucent, struvite stones
are usually greater than 2 cm, and cystine stones are
rare. To select appropriate stone treatment, it has
been suggested that the stone’s radiodensity, com-
puted tomography (CT) attenuation value, and shape
should also be considered (1). However, good clini-
cal studies to validate these radiographic concepts
are lacking.

In a multivariate analysis of various stone
parameters, Bon et al. (2) reported that smooth dense
stones had a SFR of 33.6% compared to a 79.4% SFR
for rough, less dense stones as determined by a plain
radiograph of the kidneys, ureter, and bladder (KUB).
In contrast, Aebreli et al. (3) found no correlation of
radiographic stone appearance and SWL treatment
outcome. Unfortunately, results were not stratified
according to stone size and stone location in either of
these reports.

Although CT attenuation values have been
proposed to predict stone composition and stone fra-
gility, the variability of attenuation values for calcium
containing stones makes this task more difficult (1).
The variability of CT attenuation values is also re-
lated to different types of CT scanners and the beam
collimation width used to perform the study (4). As
such, the role of CT attenuation values in predicting
SWL outcome for calcium stones less than 20 mm in
size is still being defined.

We examined the outcome of SWL for soli-
tary stones less than or equal to 2 cm located within
the renal pelvis based on their radiodensity relative
to the 12th rib on a preoperative KUB. Unlike CT at-
tenuation values, the information on the stone’s rela-
tive radiodensity is universally available at the time
of SWL.

MATERIALS AND METHODS

From January 1998 to December 1999, a to-
tal of 1,974 patients underwent SWL on the Dornier
Doli 50 lithotriptor at the Kidney Stone Center of the
Rocky Mountains, Denver, Colorado. Of these 1,974

patients, 211 (10%) met the entry criteria of a soli-
tary stone within the renal pelvis less than or equal
to 20 mm. Patients with bilateral stones, multiple
stones, radiolucent stones, stones  > 20 mm, or stones
elsewhere in the collecting system were excluded.
Patients were treated on an outpatient basis by vari-
ous community urologists who comprise the treat-
ing panel, under the supervision of the lithotripsy
director. All patients received general anesthesia.
Pre-operative ureteral stent placement was left to
the discretion of the treating urologist and the pa-
tient.

Using the pre-operative KUB, the stone
radiodensity was determined relative to the
radiodensity of the ipsilateral 12th rib. The stone was
assigned a value of either less than or equal to the
radiodensity of the 12th rib, or greater than the
radiodensity of the 12th rib. Stones were also grouped
according to size: either < 10 mm, or between 11-20
mm.

The patients were divided into 4 treatment
groups based on stone characteristics. Group 1 in-
cluded 61 patients with stones < 10 mm and
radiodensity > 12th rib. The mean stone size was 7.8
± 0.24 mm. There were 35 patients in Group 2, which
comprised patients with a stone size < 10 mm and a
stone radiodensity < 12th rib. The mean stone size was
7.7 ± 0.36 mm in Group 2. Group 3 (n = 81) patients
had stones 11-20 mm in size with a stone radiodensity
greater than the 12th rib. Group 4 consisted of 34 pa-
tients with stones that were 11-20 mm in size and
stone radiodensity less than the 12th rib. The mean
stone size was 14.5 ± 0.34 mm and 14.5 ± 0.44 mm
for Groups 3 and 4 respectively.

The power index (PI) was recorded for each
treatment. The PI was calculated by multiplying the
products of the number of shocks given by the power
level (range 1 to 6) at which the shocks were admin-
istered.

The stone free rate (SFR) was determined
by KUB at 3 months following the treatment.
Shockwave lithotripsy was considered a failure if
residual stone fragments remained after 3 months
or if an auxiliary procedure or a re-treatment was
required. Follow-up status was obtained in writing
from the referring urologist. Adequate 3-month fol-
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low-up was available for all patients. Statistical
significance of the stone-free rates was evaluated
with the chi-square test.

Voided stone fragments were mailed to Dianon
Systems, Inc. (Oklahoma City, OK, USA) for stone
analysis. Although such reports yielded information
on the percentage of various stone components, the
primary stone composition was defined as the compo-
nent containing the highest percentage in the report.

RESULTS

The stone characteristics and treatment out-
comes of the various groups are summarized in
Table- 1. In Group 1, the average PI was 11,868 ±
375 with a SFR of 74%. In Group 2, the average PI
was 9650 ± 641 with a SFR of 71%. There were no
statistically significant differences between the SFRs
and PIs of Groups 1 and 2.

For Group 3, the PI was 12,958 ± 290 with a
SFR of 60%. In Group 4, the average PI was 11,883
± 468 with a SFR of 71%. Although Group 3 patients
had a slightly higher PI and a lower SFR compared to
Group 4 patients, these differences were not statisti-
cally significant.

Of the 211 treated patients, stone analysis was
available in 158 (75%). The stone composition, strati-
fied by whether the patient was stone free or not, is
shown in Table-2. Approximately two-thirds of the
patients had calcium oxalate monohydrate as the pre-
dominant stone component. The stone radiodensity
was not predictive of stone type or of stone fragility,
even when stratified according to stone size. The per-

centage of stones that had calcium oxalate monohy-
drate as their major component was 71%, 63%, 60%,
and 66% in Groups 1, 2, 3, and 4 respectively (con-
sidered not statistically significant).

COMMENTS

Several factors determine the success of
SWL, including stone size, stone location, stone com-
position, and the type of lithotriptor used for the SWL.
SWL is the treatment of choice for stones < 20 mm
within the renal pelvis. Knowledge of the stone
composition is an independent variable that may be
useful to predict SWL success. However, to date, we
have not been able to accurately identify the compo-
sition of most stones or reliably predict their fragility
based on radiographic appearance prior to SWL (1).
A “fragility index” that predicts SWL success based
on stone size, stone location, radiographic appearance
by KUB, CT attenuation value, and the type of
lithotriptor is not available (1).

Dretler & Polykoff (5) correlated the compo-
sition of a calcium oxalate stone crystallographically
to that seen on a plain radiograph in an attempt to
pre-operatively predict the fragility of CaOx stones.
They described 4 patterns radiographically with a
decreasing fraction of CaOx monohydrate content
relative to the stone’s CaOx dihydrate content. The
most significant finding was that smooth, very
radiodense stones were usually composed of 100%
CaOx monohydrate, and did not respond well to SWL
compared to the other 3 types of CaOx stones (5).
Although clinical experience validates these results

Table 1 – Outcome of shockwave lithotripsy based on stone size and stone radiodensity.

Group   Number   Stone       Stone   Mean stone            Power Index     Stone Free
of Patients Size (mm)     Density     size (mm)              (mean ± SE)        Rate (%)

(mean ± SE)

1 61 < 10 > 12th rib   7.8 ± 0.24 11,868 ± 375 74

2 35 <10 < 12th rib   7.7 ± 0.36    9650 ± 641 71

3 81 11-20 > 12th rib 14.5 ± 0.34 12,958 ± 290 60

4 34 11-20 < 12th rib 14.5 ± 0.44 11,883 ± 468 71
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for stones > 2 cm, there is scant data regarding the
success of SWL for stones < 2 cm based on its radio-
graphic appearance. Furthermore, because of the
various other stone parameters that affect the effi-
cacy of the SWL, such as stone size, stone location,
and the type of lithotriptor machine used, the sig-
nificance of stone density alone for stones < 2 cm is
unclear.

A review of the literature reveals only 2 clini-
cal studies that have examined stone fragmentation
based on the appearance of the stone on a plain ra-
diograph (2,3). Both these studies used a multivari-
ate analysis approach to evaluate various stone pa-
rameters (stone size, shape, location, and radiodensity)
and clinical outcomes, rather than controlling for each
parameter specifically. In a study by Bon et al. (2),
rough, less dense calculi achieved a 79.4% stone free
rate (SFR), while smooth, dense calculi had a 33.6%
SFR using the Sonolith 3000 machine. In the study
by Aeberli et al. (3), no correlation between stone
radiodensity and disintegration was noted using the
Dornier HM-3 machine. Unfortunately, results were
not stratified according to stone size and stone loca-
tion in either of these reports.

As CT has become the most common imag-
ing modality for evaluating patients with renal colic,
several studies have examined whether CT attenua-
tion values can be used to predict stone composition
and fragility (6-16). The premise with the identifica-
tion of stone composition by CT attenuation values
has been that if knowledge of the stone composition
can be predicted prior to SWL, this information would
directly correlate to stone fragility. Unfortunately, the
fragility of stones with the same composition can it-
self be unpredictable for stones containing calcium
(17).

The CT attenuation value of kidney stones is
affected by several factors: stone size, stone compo-
sition, the energy of the CT camera, and the slice thick-
ness (collimation) used to image the stone (4). Al-
though the CT attenuation values at small collima-
tion (1 to 3 mm) have better predictability of stone
composition in-vitro (4), the clinical usefulness of 5
mm collimation to predict stone fragility is unknown.
Uric acid calculi may be differentiated from calcium
stones based on their hounsefield units, but this dis-
tinction can also be made with knowledge of a stone’s
radiodensity and urinary pH.

Table 2 – Stone composition of stone-free and non-stone-free patients. Values in table represent the number of patients
with a particular major stone component.

 Calcium
phosphate

0
0

1
0

1
1

1
0

4
(3)

Uric
acid

0
0

0
0

0
0

1
1

2
(1)

Group

1

2

3

4

Total
(%)

Stone
free

Yes
No

Yes
No

Yes
No

Yes
No

Calcium
oxalate

6
3

4
0

9
1

1
0

24
(15)

Calcium
oxalate

 monohydrate

28
6

12
5

20
16

11
4

102
(65)

  Calcium
   oxalate
 dihydrate

2
2

4
1

7
3

3
0

22
(14)

Cystine

0
0

0
0

0
0

0
1

1

Struvite

1
0

0
0

1
1

0
0

3
(2)

Total

37
11

21
6

38
22

17
6

158
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Fluoroscopic imaging and fluoroscopic stone
targeting remains a major component of SWL appli-
cation currently. As such, a KUB is often required
pre-operatively to plan lithotripsy treatment. The ap-
pearance of a stone on a KUB (size, shape, and
radiodensity) is often used to predict the success of
therapy (5). However, compared with other stone
characteristics, the relative importance of stone
radiodensity in predicting treatment outcome remains
to be proved.

In the present study, we grouped stones ac-
cording to stone radiodensity and size. We controlled
for stone location by choosing stones only within
the renal pelvis at the time of the SWL. We only
included patients with a solitary stone less than or
equal to 2 cm. All stones were evaluated on a plain
radiograph and categorized based on their
radiodensity relative to the 12th rib. Follow-up on
all patients was available and SFR was determined
with a KUB performed by the referring urologist.
The reliability of this information submitted by the
referring urologist has been confirmed in one of our
previous studies (18).

Our results show no statistically significant
differences in SFR for stones of different sizes based
on radiodensity alone. However, stones which were
between 11-20 mm and were more radiodense than
the 12th rib (Group 3) tended to have a worse out-
come (60% SFR) when compared to stones that were
less radiodense than the 12th rib (Group 4, 71%).
The power index did not differ significantly between
the different groups, although a higher power index
was used for stones 11-20 mm in size and more
radiodense than the 12th rib. Almost two-thirds of
the stones analyzed had calcium oxalate monohy-
drate as the major stone component (Table-2). The
radiodensity of the stone was not predictive of the
stone composition.

The approximately 70% SFR reported for the
Doli machine with general anesthesia for renal pel-
vic stones < 2 cm is lower than the 88% SFR for all
kidney stones on this machine (18) previously re-
ported by us. The major difference between our pre-
vious study (besides being conducted over different
time periods) and the current study is that we had
100% follow-up data available for the current study

compared to 62% follow-up data available for the
previous study. As such, we feel that the 70% 3-month
SFR for stones < 2 cm is a more accurate assessment
of this machine’s efficacy.

Our study suggests that for stones < 2 cm
within the renal pelvis, the value of radiographic ap-
pearance of a stone alone in determining treatment
outcome on the Doli machine is somewhat limited.
There seems to be a tendency for a worse outcome
for stones between 11-20 mm that have a
radiodensity greater than the 12th rib. The signifi-
cance of this parameter may be more prominent if
the stone size exceeds 2 cm or if the stone is located
in a lower pole calyx. Our study did not examine
SWL efficacy based on a stone’s contour. The stone’s
smoothness and uniformity of density are qualita-
tive assessments that probably affect outcome but
are difficult to quantify.

CONCLUSION

For renal pelvic stones less than 1 cm, stone
radiodensity alone, as determined by a KUB, is not
predictive of SWL success with the Doli machine.
However, the stone’s increased radiodensity may be
an indicator of a worse SWL outcome when the stone
size exceeds 1 cm. This information may be used to
counsel patients and select alternative treatment op-
tions when the stone size exceeds 1 cm and the stone
radiodensity exceeds that of the 12th rib.
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EDITORIAL COMMENT

The authors should be congratulated in their
attempt utilize stone density assessment, based on
plain abdominal radiographs to predict stone-free
rates following shock wave lithotripsy.  While no
significant correlation was achieved between the vari-
ous groups, there appeared to be a trend towards
lower stone-free rates with calculi of “higher den-
sity,” that were greater than 1 cm in diameter.

There is no question that our ability to pre-
dict stone composition prior to initiating surgical
therapy will greatly enhance the Urologist’s ability
to provide the optimal treatment for a specific pa-
tient. Knowing pre-operatively that a likelihood of
successful SWL-based therapy is significantly re-

duced by assessing a stone composition will direct
the urologist and patient to choose a more efficient
mode of stone removal.

Ideally, utilizing a plain abdominal radiograph
to predict stone composition would be ideal as this is
the most commonly used imaging modality, prior to
initiating stone therapy. However, this imaging exam
may not be sensitive enough to appropriately predict
stone composition. Further studies are indeed warranted
to enable more accurate prediction of stone composi-
tion prior to initiating stone therapy, since if success-
ful, appropriate resources can be better utilized to pro-
vide effective and efficient outcomes for the removal
of symptomatic renal and ureteral calculi.

Dr. Glenn M. Preminger
Comprehensive Kidney Stone Center

Duke University Medical Center
Durham, North Carolina, USA
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ABSTRACT

Introduction: Renal cell carcinoma with sarcomatoid differentiation is a tumor with aggres-
sive behavior that is poorly responsive to immunotherapy. The objective of this study is to report our
experience in the treatment of 15 patients with this tumor.

Materials and Methods: We retrospectively analyzed 15 consecutive cases of renal cell car-
cinoma with sarcomatoid differentiation diagnosed between 1991 and 2003. The clinical presentation
and the pathological stage were assessed, as were the tumor’s pathological features, use of adjuvant
immunotherapy and survival. The study’s primary end-point was to assess survival of these individu-
als.

Results: The sample included 8 women and 7 men with mean age of 63 years (44 - 80);
follow-up ranged from 1 to 100 months (mean 34). Upon presentation, 87% were symptomatic and 4
individuals had metastatic disease. Mean tumor size was 9.5 cm (4 - 24) with the following pathologi-
cal stages: 7% pT1, 7% pT2, 33% pT3, and 53% pT4. The pathological features showed high-grade
tumors with tumoral necrosis in 87% of the lesions and 80% of intratumoral microvascular invasion.
Disease-free and cancer-specific survival rates were 40 and 46% respectively, with 2 cases respond-
ing to adjuvant immunotherapy.

Conclusions: Patients with sarcomatoid tumors of the kidney have a low life expectancy, and
sometimes surgical resection associated with immunotherapy can lead to a long-lasting therapeutic
response.

Key words: kidney neoplasms; carcinoma; renal cell; neoplasms metastasis
Int Braz J Urol.  2005; 31: 10-16

INTRODUCTION

Every year, renal cell carcinoma (RCC) is
responsible for approximately 2% of new cases of
cancer in the United States and for the highest pro-
portion of cancer-associated deaths in relation to all
other malignant urological diseases (1).

Initially called carcinosarcoma (2), mixed
renal tumor (3), and subsequently renal sarcomatoid
tumor according to Farrow et al. (4), the sarcomatoid

differentiation is not a distinct histological entity and
confers higher aggressiveness on any of the different
subtypes of RCC, with a frequency ranging from 1 to
8% in the series (4-6). Studies indicate that the pres-
ence of a sarcomatoid component makes the disease
locally aggressive, which typically presents an ad-
vanced grade that is associated with fast progression
and fatal outcome in a vast proportion of cases, with
median survival lower than 1 year in many series (5-
11). This is important for predicting the outcome for
patients undergoing nephrectomy due to RCC, since
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adjuvant therapy in a certain group of patients with
higher risk of progressive disease can be a reason-
able alternative.

We report our experience with sarcomatoid
RCC after assessing its presentation form, the role of
the pathology, the tumor’s pathological features, the
role of adjuvant immunotherapy and the patient sur-
vival rate.

MATERIALS AND METHODS

We retrospectively assessed 231 patients di-
agnosed with RCC who underwent surgical treatment
at our institution from March 1991 to June 2003. The
study included 15 patients aged from 44 to 80 years
old (mean 63 years) whose pathological examination
of the surgical specimen revealed a sarcomatoid com-
ponent.

For pathological analysis, the specimen is
fixed in formalin, embedded in paraffin, sectioned
and fixed as usual by hematoxylin-eosin (HE). In
addition to sarcomatoid differentiation characterized
by elongation of the tumor cells (Figure-1), we ana-
lyzed the nuclear grade, pleomorphism, mitotic in-
dex and tumoral necrosis. The immunohistochemi-
cal analysis was performed in 8 patients with exclu-
sive sarcomatoid differentiation, confirming the pres-
ence of an epithelial component.

Age, gender and presentation symptoms were
assessed, as well as the stage of the disease, the patho-
logical features, the use of adjuvant immunotherapy,
the time to recurrence of the disease and the survival
of this group of individuals. Postoperative follow-up
was bi-annual through hematological and imaging
exams with ultrasound interpolated with tomography
and chest radiography.

The statistical analysis through survival
curves was performed by the Kaplan-Meier method,
with the log Rank test being used for comparison.

RESULTS

Of the 15 patients under study, the mean age
was 63 years (44 - 80), comprising 8 women and 7
men. Upon presentation, 87% were symptomatic, with
pain, weight loss and hematuria being the most fre-
quent complaints. Additionally, in 4 patients the ini-
tial presentation was metastatic lesion. Table-1 lists
the demographic data of patients under study.

Eight patients had exclusive sarcomatoid dif-
ferentiation, and 7 patients presented association with
clear cell carcinoma (Figure-1).

All patients underwent radical nephrectomy.
One woman who presented recurrence in
retroperitoneum on 3 occasions underwent resection
of the lesion at all times, and has been followed for 6
months now.

Systemic adjuvant treatment was instituted in
2 patients (13.3%). Patient #8, whose initial presenta-
tion was pulmonary metastatic disease, received adju-
vant immunotherapy with interferon and interleukin
with full response and disappearance of the pulmo-
nary nodule, remaining free of the disease in 72 months
of follow-up. Patient #11 received adjuvant dendritic
cell vaccine and is presenting a good performance sta-
tus after 56 months of follow-up despite having under-
gone 3 resections of retroperitoneal masses with patho-
logical diagnosis of sarcomatoid RCC and being sub-
mitted to new vaccine applications.

Cancer-specific and disease-free survival
curves are represented in Figures-2 and 3, respec-
tively. Mean time to recurrence of the disease was 30
months. Among the total of 8 deaths, 7 were due to
progression of the disease within a mean period of

Figure 1 – Photomicrography of sarcomatoid differentiation in
clear renal cell carcinoma.
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17.2 months (4 - 40). A 66-year man (#12) with a
stage T3cN2M0 tumor who underwent radical nephre-
ctomy by thoracophrenolaparotomy, died as a conse-
quence of pulmonary embolism on the 30th postop-
erative day.

We observed that 80% of the surgical speci-
mens had microvascular invasion, 87% were tumors
with high Fuhrman’s nuclear grade. Two individuals
(14%) had localized disease (stage I and II), 33% stage
III, and 53% stage IV.

COMMENTS

Our work showed that RCC with sarcoma-
toid differentiation presents an advanced stage and is
symptomatic in 87% of cases, with a mean tumor size
of 9.5 cm, with high Fuhrman’s nuclear grade, and
life expectancy of 40% within 3 years.

There is controversy as to whether the amount
of sarcomatoid tumor is relevant when analyzing the
disease’s potential for recurrence. In the present se-
ries, there is similarity concerning the clinical pre-
sentation and the outcome of individuals with pure
sarcomatoid tumors compared with tumors associated
with clear cell carcinoma. However, when there is
more than 50% of this component, survival is worse
(6,9), which is contested by Bertoni et al. (8). Never-
theless, the same author states that only individuals

with low Fuhrman’s nuclear grade tumors and less
than 5% of sarcomatoid component have real chances
of cure. The frequency of sarcomatoid tumors with
high Fuhrman’s nuclear grade is 64 - 100% (6,9,12),
and in our series, 87 % of tumors presented this char-
acteristic.

Some evidence suggests that the sarcomatoid
tumor is most often associated with chromophobe
RCC (6); however, the histological type does not in-
fluence the disease’s outcome (6,9,11). In our sample,
we did not identify any chromophobe RCC, and the
clear cell subtype was identified in half the cases.

Cheville et al. (12) explain the median sur-
vival of 8 months in their series as resulting from
advanced stage, tumor size and presence of necrosis,
with the same significance attributed by Frank et al.
(13). Additionally, the presence of necrosis promotes
a relative risk of 3.35 (12). For the studied group, in
87% of cases there was tumoral necrosis.

The fact that these tumors are symptomatic
in 86 to 89% of cases (11,12) and the identification
of advanced stage in two-thirds of the cases present-
ing voluminous tumors explains their aggressiveness
potential. Table-2 displays several studies on sarco-
matoid RCC, facilitating a comparative analysis with
the present series and confirming the invasive profile
of the disease. In our sample, the predominant symp-
toms were hematuria, pain and emaciation in 75% of

Figure 2 – Cancer specific survival. Figure 3 –  Disease-free survival.
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patients, with diagnosis being incidental in only 2
individuals. On the other hand, 4 patients (26,6%)
had metastatic disease at the time of surgery.

Patients with sarcomatoid RCC have a mean
survival of 49.7 months for pT

1
 stage and 6.8 months

for pT
2
 - pT

4
 stages (9,14). Other series present glo-

bal survival lower than 1 year (5-11).
Surgical resection only, does not significantly

change the disease’s clinical outcome since the ma-
jority of these tumors is metastatic or locally advanced
at the moment of diagnosis, with a very short sur-
vival rates for these patients regardless of the type of
treatment (3-5,7,11,15). If left untreated, the sarco-
matoid RCC leads to death within a period of 3.8 to
6.8 months (4,7). The potential for aggressiveness of
such tumors is highlighted by Cangiano et al. (10),
who identified in their series 84% of metastases at
the moment of surgery. Despite controversies con-
cerning the responsiveness of sarcomatoid RCC to
chemotherapy and immunotherapy, (7,10) we had
satisfactory responses with dendritic cell vaccine in
1 case – a woman who presented a recurrence in the
renal cavity and underwent resection of the retro-
peritoneal mass at 3 occasions with adjuvant vac-
cine – and who currently has an optimal performance
status with 56 months of follow-up. In another pa-
tient who received interleukin and interferon adju-
vant to nephrectomy, the pulmonary metastatic le-
sion disappeared and she is alive and disease-free
72 months after surgery. One individual who under-
went resection of a trochanteric bone lesion follow-
ing a pathological fracture and whose specimen re-
vealed metastatic RCC, underwent radical nephrec-
tomy and subsequently femoral radiotherapy, and has
been free of disease for 36 months now. The best
results for regression of metastases with immuno-
therapy reach 31% in 3 years (16); moreover, the
rate of full remission with interferon and interleukin-
2 as monotherapy is 15 to 20% (17), which are dis-
couraging responses.

As a future perspective, we should consider
the possibility of adjuvant therapy for high-risk dis-
eases such as renal sarcomatoid tumors since this
treatment is recommended even for localized disease
due to the extremely low morbidity of the autologous
renal tumor cell vaccine (18).

Individuals diagnosed with RCC with sarco-
matoid differentiation present a serious disease with
reserved prognosis; however, adjuvant immuno-
therapy can improve the outcome of some individu-
als.

________________________________________
Adriana Sañudo performed the statistical analysis.
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ABSTRACT

Objective: To assess results obtained with the authors’ technique of right hand-assisted
laparoscopic nephrectomy in living kidney donors.

Materials and Methods: We retrospectively analyzed 16 kidney donors who underwent hand-
assisted right laparoscopic nephrectomy from February 2001 to July 2004. Among these patients, 7
were male and 9 were female, with mean age ranging between 22 and 58 years (mean 35.75).

Results: Surgical time ranged from 55 to 210 minutes (mean 127.81 min) and warm ischemia
time from 2 to 6 minutes (mean 3.78 min) with mean intra-operative blood loss estimated at 90.62
mL. There was no need for conversion in any case. Discharge from hospital occurred between the 3rd
and 6th days (mean 3.81). On the graft assessment, immediate diuresis was seen in 15 cases (93.75%)
and serum creatinine on the 7th post-operative day was 1.60 mg/dL on average. Renal vein thrombo-
sis occurred in 1 patient (6.25%) who required graft removal, and lymphocele was seen in 1 recipient
(6.25%).

Conclusion: Hand-assisted right laparoscopic nephrectomy in living donors is a safe and
effective alternative to open nephrectomy. Despite a greater technical difficulty, the procedure pre-
sented low postoperative morbidity providing good morphological and functional quality of the graft
on the recipient.

Key words: kidney transplantation; nephrectomy; living donors; laparoscopy; graft survival
Int Braz J Urol. 2005; 31: 17-21

INTRODUCTION

Laparoscopic nephrectomy has become rou-
tine for nephrectomy in a living donor, however the
experience with techniques applied to the right kid-
ney is quite limited (1).

The safety and benefits of laparoscopic ne-
phrectomy for a living donor were first reported by
Ratner et al. in 1995 with the objective of promoting
a minimally invasive surgery with a quality that was
equivalent to open surgery but esthetically better, fea-
turing less postoperative pain and early rehabilitation

(2). In 2000, Jacobs et al., with the shortest warm
ischemia time possible, achieved functional results
equivalent to open techniques (3). With the
laparoscopic nephrectomy, the number of transplanted
kidneys derived from living donors increased signifi-
cantly (15% in Germany and 25% in the United States)
(4). Up to the present time, almost all these proce-
dures are performed on the left side due to the longer
length of the left renal vein (5).

The benefits of laparoscopic nephrectomy in
a living donor have been well described, but limita-
tions to the right laparoscopic nephrectomy have re-
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stricted this surgery to large centers only (6,7). The
right laparoscopic nephrectomy is technically more
challenging when compared with the left side, espe-
cially due to the shorter length of the renal vein and
the need for liver displacement (8,9). Moreover, re-
cent experiences are associated with a high index of
venous thrombosis and consequent graft loss, thus
most surgeons prefer the left laparoscopic nephrec-
tomy (8,10).

Some indications for performing the right
nephrectomy are multiple renal arteries on the left
side, moderate to severe ptosis of the right kidney
and evidence of a better left kidney, following the
principle of leaving the best kidney with the donor. It
can occur with the presence of a cyst or a smaller
kidney on the right side (1,10).

The objective of this work is to analyze 16
patients and report the results obtained with the per-
formance of hand-assisted right laparoscopic nephre-
ctomy, considering surgical time, patients’ gender and
age, bleeding volume, need conversion to open sur-
gery, employed technique and hospitalization time.
The assessment of the graft in the recipient was per-
formed through the presence or absence of immedi-
ate diuresis and serum creatinine on the 7th post-trans-
plantation day, in addition to the occurrence of clini-
cal and surgical complications.

MATERIALS  AND METHODS

This program of laparoscopic nephrectomy
in a living donor started in February 2001. Donors
underwent clinical and surgical assessment, in addi-
tion to tests such as excretory urography and renal
arteriography for studying the vascular anatomy and
collecting system.

The selection criteria were the existence of
more than one left renal artery and a single right ar-
tery, a right renal cyst, women of fertile age intend-
ing future pregnancy since there is higher chance of
pyelonephritis and hydronephrosis on the right side
during the gestational period, as well as the presence
of a peritoneal dialysis catheter on the right side due
to the technical difficulty of implanting the graft re-
sulting from the catheter (relative indication) on this
side. Table-1 shows the indications for right

laparoscopic nephrectomy for each patient in this
study.

We retrospectively analyzed 16 kidney do-
nors undergoing hand-assisted right laparoscopic ne-
phrectomy from February 2001 to July 2004. Among
these, 7 were male and 9 female, with ages ranging
from 22 to 58 years (mean 35.75 years).

Surgical Technique

The surgical procedure starts with the patient
in partial left lateral decubitus (30 degrees) under
general anesthesia and continuous peridural anesthe-
sia. The transperitoneal access was used in all cases.
The skin incision must be extended to the same size
in centimeters as the size of the assistant surgeon’s
glove, for allowing the insertion of the device de-
signed for introducing the hand. The incision begins
at the lateral margin of the rectus muscle of the abdo-
men, 2 cm above the pubic symphysis, and is ob-
liquely extended until the antero-superior iliac spine.
The external oblique, internal oblique and transverse
muscle of the abdomen are separated, the peritoneum
is opened and the colon is displaced medially. The
ureter is identified, isolated with a Penrose drain and
dissected superiorly and inferiorly until it crosses the
iliac vessels. Only then is the first 10-mm trocar (cam-
era) introduced into the abdominal cavity through an
incision made at the level of the umbilical scar, and
guided by the surgeon’s hand, which was introduced
in the inguinal incision. The device that allows the
hand to be introduced in the cavity is then installed
according to the manufacturer’s instructions.

In this sample, 3 devices were used for per-
forming the procedure. In the first 3 cases we used
the Intromit® (Medtech Ltd, Clara, Republic of Ire-

Table 1 – Indications for performing right nephrectomy.

Two left renal arteries  10 patients
Three left renal arteries    1 patient
Women in fertile age    3 patients
Cyst in right kidney    1 patient
Recipient with peritoneal dialysis
     catheter on the right side    1 patient
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land), in the other 7 we used the Omniport® (Weck
Closure Systems, Charlotte, NC, USA), and in the
last 6 the Lap Disc® (Ethicon Endo-Surgery, Cincin-
nati, OH, USA). The use of 3 different devices was
because when we started to perform the procedures,
only the Intromit® was commercially available.
Shortly after, we got the Omniport®, a device that is
easier to handle and which can be reused, leading to
its use in 7 patients. Since the introduction of the Lap
Disc® on the market and its approval by the Health
Ministry, we have started to use it. All devices were
easy to install, promoting comfort and freedom for
the surgeon when performing the required maneuvers
during surgery.

The peritoneum was insufflated with CO
2
 and

submitted to a 156-mmHg tension, and the second-
ary ports were opened. A 5-mm trocar was placed in
the direction of the hemiclavicular line approximately
3 cm below the right costal margin in order to with-
draw the liver, and another 12-mm trocar was placed
in the direction of the anterior axillary line below the
iliac crest for inserting the scissors and the vascular
clamp. If needed, a third accessory port can be estab-
lished in the direction of the middle axillary line in
order to assist in kidney presentation or to aspirate
the cavity.

After introducing the hand and the trocars in
the abdominal cavity, the kidney was dissected ac-
cording to the technique of Nakada et al. (11). The
harmonic scalpel Ultracision® (Ethicon Endo-surgery,
Cincinnatti, OH, USA) was used in all procedures
for dissection and coagulation of vessels and perito-
neal structures. Once the dissection of the kidney,
ureter and pedicle vessels had been completed, the
renal artery was clamped with 3 proximal metallic
clips and one distal clip, and immediately sectioned.

In the first case of this study, the renal vein
was sectioned with a linear vascular stapler (Endo-
GIA® 45 mm/2.5 mm U.S. Surgical Corp., Norwalk,
USA) and in the subsequent 5 cases we used a metal-
lic clip associated with ligation using 2-0 cotton su-
tures. In the last 10 cases, we used the “hem-o-lok®”
device (Weck Closure System, NC, USA).

The kidney was removed through the inci-
sion and the ureter was ligated at the level of the cross-
ing of the iliac vessels. The hemostatic review was

performed under direct visualization and a Penrose
drain is inserted in the cavity by one of the orifices,
and then removed after 24 hours. Finally, the synthe-
sis of the muscular wall and skin was performed.

RESULTS

Surgical time ranged from 55 to 210 minutes
(mean 127.81) and warm ischemia time from 2 to 6
minutes (mean 3.78 min) with a mean intra-operative
blood loss estimated at 90.62 mL, ranging from 30 to
250 mL. No case required conversion to open sur-
gery. Discharge from hospital occurred between 3 and
6 days (mean 3.81). On the graft assessment, imme-
diate diuresis was seen in 15 cases (93.75%) and mean
serum creatinine on the 7th postoperative day was
1.60 mg/dL (0.8 to 6.4). Renal vein thrombosis oc-
curred in 1 patient (6.25%) requiring graft removal,
and 1 recipient (6.25%) had lymphocele. We did not
observe urinary fistula. Dialysis was performed only
in the patient who had renal vein thrombosis.

COMMENTS

In urology, minimally invasive surgery has
established an important role in procedures of the
upper urinary tract and more recently in prostate
procedures. However, the most significant impact of
the laparoscopic surgery is in renal transplantation.
Among the 31 largest centers for renal transplanta-
tion in the United States on which 43% of all renal
transplantations in that country are performed, 39%
of them used laparoscopic nephrectomy in 1998, and
in 1999 the number of institutions increased to 65%.
In the same year, 21% of all surgeries were performed
with the laparoscopic approach (12). We can certainly
note a significant increase in the volume of living
donors with the advent of laparoscopic surgery. Stud-
ies consistently reveal that there is decreased blood
loss, reduced hospitalization time, early return to daily
activities and a better cosmetic result (4).

With the improvement of surgical techniques,
many studies have demonstrated higher safety for the
donor and good graft function for the recipient (3,13).
Despite the left side being preferred in relation to the
right side due to the length of the renal vein, there are
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indications for performing the surgery on the right
side, such as multiple renal arteries on the left side, a
cyst in the right kidney and an anomalous or smaller
right kidney.

Lind et al. (14) performed right laparoscopic
nephrectomies in living donors in 73 of 101 cases
(72%), with no differences in the number of throm-
bosis, graft loss and other complications when com-
pared with the left kidney. Additionally, surgical time
was statistically shorter for the right side. However,
one graft was lost on the right side, the incidence of
conversion to open surgery was higher (11% vs. 8%)
and there was a relatively higher decrease in graft
function (32% vs. 23%).

After 300 pure laparoscopic nephrectomies
with 44 performed on the right side, Abrahams et al.
(1), stated that the right laparoscopic nephrectomy is
safe for the donor, effective for the recipient and al-
lows immediate and excellent functioning of the graft,
in addition to the fact that there was no case of venous
thrombosis. Also, they state that the liver position is
not a drawback for performing the right laparoscopic
nephrectomy, since the superior trocar allows a proper
liver displacement and dissection of the renal pedicle.
However, Turk et al. believe that the liver displace-
ment represents a technical difficulty (15).

After performing pure right laparoscopic ne-
phrectomy, and observing 38% of venous thrombo-
sis (3 of 8 cases) with consequent graft loss, Mandal
et al. (10) suggested new approaches that could help
in obtaining better results. Their suggestions, such as
anastomosis of the renal vein with the saphenous vein
and the performance of pre-operative three-dimen-
sional tomography instead of arteriography, result in
increased surgical time and costs. Gill et al. (16) re-
ported success with retroperitoneal access in 5 cases,
concluding that this access is feasible, however, a
larger number of cases is required to confirm the study.

The hand-assisted right laparoscopic nephre-
ctomy remains quite controversial due to the exten-
sion of the incision that must be made which would
make the surgery lose its minimally invasive charac-
ter, and also due to the cost of the device used for
introducing the hand in the cavity. However, many
centers have adopted this technique with quite satis-
factory results. Buell et al. (17) state that the hand-

assisted procedure is safer, since they observed 3 cases
in 85 (4%) of graft loss in pure laparoscopic nephrec-
tomies and no cases in 40 hand-assisted nephrectomies.

CONCLUSION

The hand-assisted right laparoscopic nephre-
ctomy in living donors is a safe method, especially
since it helps in the liver displacement and kidney
extraction, in addition to contributing to maintaining
a proper length of the renal vein. Despite the higher
technical difficulty, the procedure presented low post-
operative morbidity in the donor and provided good
morphological and functional quality of the graft in
the recipient.
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ABSTRACT

Introduction: The present study shows and discusses the preliminary experience of custom-
ized and staged approach in the minimally invasive treatment of inflammatory renal diseases, using
either pure laparoscopic surgery or the hand-assisted technique.

Materials and Methods: We prospectively assessed 17 patients with inflammatory renal dis-
eases operated by laparoscopic approach. Mean age was 41 years and the surgical indication was
repeated pyelonephritis in 8 cases, pyonephrosis in 4 cases and renal exclusion due to staghorn stone
in 5 cases. The staged laparoscopic approach was chosen based on kidney size and on the presence or
not of tomographic findings showing significant perirenal infiltration. Thus, retroperitoneal access
was chosen in cases where the kidney was smaller than 12 cm or in the absence of signs of significant
perirenal infiltration on the computerized tomography. For the remainder, transperitoneal access was
employed.

Results: Of the 17 patients, 11 underwent laparoscopic nephrectomy by retroperitoneal ac-
cess, and all cases were successful. Mean surgical time was 160 minutes. In 6 cases where the nephre-
ctomy was performed by laparoscopic transperitoneal access, the use of hand assistance was required.
Four surgeries were successfully completed with mean time of 190 minutes and 2 were converted to
open surgery with mean time of 220 minutes.

Conclusion: The laparoscopic nephrectomy for inflammatory renal disease is feasible, but
presents a high degree of complexity, requiring a customized approach. The use of hand assistance is
an attractive option when the inflammatory process is intense, and can avoid conversions, maintain-
ing the advantages of minimally invasive treatments.

Key words: kidney; laparoscopy; nephrectomy; pyelonephritis; pyonephrosis; kidney calculi
Int Braz J Urol.  2005; 31: 22-28

INTRODUCTION

The laparoscopic nephrectomy was first de-
scribed by Clayman in 1990 (1). Inflammatory renal
diseases (IRD), due to their technical difficulty, were
considered as relative contra-indications to the
laparoscopic procedure by the first series in the lit-
erature (2). The difficult individualization of the re-
nal pedicle, perirenal adherences or adhesions to ad-
jacent organs, purulent secretions inside the kidney

and the inflammatory process modifying the surgical
planes and making visualization of the anatomic pa-
rameters difficult are some factors that make the
laparoscopic approach more complex and challeng-
ing. For this reason, some authors question the ad-
vantages of this surgical approach to IRD, since com-
plications, surgical time and conversion rate would
be higher. In general, the published works presented
small samples of laparoscopic nephrectomies in pa-
tients with IRD when compared with simple nephre-
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ctomies. It is estimated that only 15% of cases of
laparoscopic nephrectomies performed in developed
countries are due to an inflammatory etiology, result-
ing in a lower number of publications on this surgical
technique. Rassweiler et al. (2) reported the experi-
ence of 482 laparoscopic nephrectomies where only
62 were due to chronic pyelonephritis or renal tuber-
culosis. Shekarriz et al. (3) described 12 cases of in-
flammatory renal pathology that were operated within
a 2-year period.

In an effort to minimize technical difficulties
and complications, some authors recommend the
hand-assisted laparoscopic approach. The direct ac-
cess of the hand would make the dissection of planes
easier, as well as the ligation of the vascular pedicle
and the control of eventual complications, reducing
the surgical time, technical difficulties and morbid-
ity of the surgery (4,5).

The present study shows and discusses the
preliminary experience with staged and customized
approach to inflammatory renal diseases, originated
from pure laparoscopic technique. In more difficult
cases, the hand-assisted technique is used before con-
verting to open surgery, aiming to preserve minimally
invasive features in the treatment of these renal con-
ditions.

MATERIALS AND METHODS

Seventeen patients with mean age of 41 years
(25-78 years) were treated during the period from 1998
to 2003. All patients were assessed with clinical his-
tory and imaging tests (ultrasonography and comput-
erized tomography - CT). All were operated by the same
surgeon and prospectively followed in visits after 7,
30, 60 and 180 days from surgery. Surgical indications
were repeated pyelonephritis with no evidence of lithi-
asis in 8 cases, pyonephrosis in 4 cases and renal ex-
clusion due to staghorn stone in 5 cases.

The proposed staged approach consists in
assessing pre-operative and surgical data in order to
direct the therapeutic decisions. Whenever possible,
the initial intention was to avoid contamination of
the peritoneal cavity, by choosing the retroperitoneal
laparoscopic access with 4 ports (6). The laparoscopic
access was then selected based on kidney size and on

the presence or not of tomographic findings indicat-
ing significant perirenal infiltration. Thus, the retro-
peritoneal access was selected in cases where the kid-
ney was smaller than 12 cm or in the absence of signs
of significant perirenal infiltration on the computer-
ized tomography. In cases of kidneys with large di-
mensions (over 12 cm) or in the presence of tomo-
graphic signs of adherences or loss of contour of peri-
renal fat, we initially selected the pure transperitoneal
laparoscopic access through 4 ports. In this way, 11
surgeries were performed by retroperitoneoscopic
approach and 6 by celioscopic approach (Figure-1).

In cases where technical difficulties were sig-
nificant, hand-assistance was used in order to pro-
ceed to the surgery. For institutional reasons, no de-
vice for maintenance of pneumoperitoneum was used.
An external pararectal incision was made, measuring
the exact size of the surgeon’s wrist, which was pre-
viously planned by CT at the level of the renal hilum.
The presence of the hand assisted in the dissection of
planes and, in more difficult cases, the renal pedicle
could be ligated through this same incision using
Satinsky forceps and conventional surgical retractors
(7). The conversion to open surgery was indicated in
cases where it would be impossible to advance with
the dissection or in the occurrence of uncontrolled
vascular accident.

The renal pedicle was preferably controlled
with polymer clips (hem-o-lockR), only a proximal
clip and a distal one, either for renal artery or for vein.
Metallic clips were used for controlling lymphatic and
other smaller vessels and, in the absence of polymer
clips, for controlling the renal pedicle (at least 2 proxi-
mal clips). The use of an endovascular stapler is par-
ticularly useful for controlling the right renal vein,
being employed in only 2 cases due to institutional
reasons.

In cases of pure laparoscopy, the surgical
specimens were bagged in improvised packages for
their removal, with their morcellation being performed
with conventional surgical forceps. In 3 cases of
extraperitoneal approach, the extraction was per-
formed by enlarging the incision of one of the 10-
mm ports up to 4 cm. In patients undergoing the hand-
assisted technique, the specimen was directly removed
through the incision for hand insertion.
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Due to the higher risk of infection, at the end
of the surgery, the surgical cavity was irrigated with
saline solution and drained in all cases with Penrose,
which was exteriorized by one of the port orifices.
The incisions were closed with non-absorbable
monofilament sutures.

RESULTS

Overall results are presented on Table-1.

Retroperitoneal Access

All the 11 cases were successfully operated
with a mean surgical time of 160 minutes (90-180
min). There was no need for blood transfusions or
conversion. In no case the hand-assisted technique

was required. There were peritoneal perforations in
4 cases. However, the isolation of the peritoneal cav-
ity was preserved, and we did not observe gross con-
tamination to the peritoneal cavity. This fact was con-
firmed by the good postoperative outcome of patients,
without a longer period of adynamic ileus. Patients
were discharged from hospital in average at the 3rd
postoperative day (1 - 5 days). Two patients had in-
fection of the surgical wound, which evolved satis-
factorily with antibiotics and skin drainage. Recov-
ery for routine activities occurred in average within 3
weeks (15-40 days) after surgery.

Transperitoneal Access

In all 6 patients hand assistance was required
due to difficulty in concluding the procedure. Among

Figure 1 – Patient distribution according to the criteria adopted for staged laparoscopic access.
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these, 4 cases were successfully completed by sub-
capsular nephrectomy. In 2 cases, laparoscopic vas-
cular control was possible with endoscopic stapler,
and in 2 cases with external ligation of the renal
pedicle with Satinsky forceps, with no need for en-
larging the incision. Conversion to open surgery was
required in 2 cases, which was done by enlarging the
manual incision. One case resulted from difficulty
for advancing and the other one from damage to the
renal vein close to the caval insertion. Transfusion of
one unit of red cell concentrate was required in 2
cases.

In the 4 cases successfully completed, mean
surgical time was 190 minutes (180-200 min), with
discharge from hospital at the 3rd postoperative day.
There were no postoperative complications. Recov-
ery for routine activities occurred in average after 30
postoperative days.

In the 2 cases converted to open surgery,
mean surgical time was 220 minutes (210-230 min),
with discharge from hospital in average at the 7th
postoperative day (6-8 days). One of the patients, who
had a body mass index higher than 30, presented in-
fection of abdominal wall and late incisional hernia
on the follow-up. The return to routine activities oc-
curred after 8 weeks postoperatively in both cases.

COMMENTS

Benign renal disease is the most frequent
cause of laparoscopic nephrectomy. Rassweleir et al.
(2) reported that 92% of 482 laparoscopic nephrec-
tomies were due to benign pathologies. Among the-

ses, the inflammatory renal diseases are still a chal-
lenging therapeutic situation. Many authors consider
the laparoscopic treatment improper for such diseases
due to the presence of significant perirenal adhesions
and perihilar fibrosis (8). The existence of perirenal
neovascularization due to the inflammatory process
leads to higher technical complexity and motivate
surgical conversion. Minor bleedings are frequent and
can fill the surgical field preventing surgical advance-
ment. Due to the difficult individualization of the main
vessels trunk in the renal hilum, many times several
ligations are required close to the kidney instead of a
single ligation on the main vascular trunk. The dis-
section of perirenal fat is usually more difficult due to
the thickening of the Gerota’s fascia, and many times
it is often dissected jointly with the kidney, similarly to
what is performed on radical nephrectomy (9). Kidney
size is also directly related to technical difficulty. Larger
kidneys are more difficult to treat by laparoscopic tech-
nique, especially in retroperitoneal access, where the
working space is more limited.

There is controversy in the literature concern-
ing the selection between transperitoneal and retro-
peritoneal laparoscopic access for nephrectomy. The
chosen technique apparently corresponds to the
surgeon’s own choice as a result of his expertise and
training.

Both approaches have been performed, but
there are no clear advantages used to define the op-
tion or which access would be more proper for treat-
ing inflammatory renal diseases (2-4,10,11).

The retroperitoneal access allows a procedure
without manipulation of intraperitoneal organs, reduc-

Table 1 – Results after 17 patients operated due to inflammatory renal disease by staged laparoscopic approach.

Access

Retroperitoneal

Transperitoneal

N

  11

    6

 Mean surgical
  time (min)

        160

 4 HA = 190
    2 C = 220

Mean hospital
  stay (days)

3

3
7

Complications

2

0
2

  Conversions

0

0
2

 Convalescence

21

30
60

HA = hand assistance, C = conversion to open surgery
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with xanthogranulomatous pyelonephritis, tubercu-
losis and post-traumatic atrophy. Bercowsky et al. (9)
described a series of 4 laparoscopic nephrectomies
(2 transperitoneal and 2 retroperitoneal) for
xanthogranulomatous pyelonephritis, where one case
was converted due to adhesions, other presented pro-
longed paralytic ileus and another had pulmonary
embolism (9).

On the other hand, some works show accept-
able results attesting the possibility of using the
laparoscopic technique in the treatment of IRD.
Keeley et al. (15) performed 79 nephrectomies, with
42 in inflammatory kidneys. Among these, 11% were
converted due to absence of surgical progression and
16% had minor complications. Shekarriz et al. (2)
successfully performed 83% of laparoscopic nephre-
ctomies in inflammatory kidneys with no increase in
morbidity, but with increased surgical time. Conver-
sion was required in 17% of cases, with no other com-
plications. Lee et al. (16) compared 31 transperitoneal
and retroperitoneal laparoscopic nephrectomies (10
and 21 respectively) in patients with tuberculosis, with
45 simple laparoscopic nephrectomies. Mean surgi-
cal time was 244 minutes for the tuberculosis group
and 216 minutes for simple laparoscopic nephrecto-
mies. However, 8 of the 45 simple laparoscopic ne-
phrectomies were performed on inflammatory kid-
neys, probably increasing surgical time. They obtained
5% of conversion due to adhesion, including cases
with tuberculosis and xanthogranulomatous pyelone-
phritis. There were also 2 incidental ruptures of tu-
berculous kidney with abdominal contamination by
caseous material, but after a 2-year follow-up, prolif-
eration of disease was not detected. In another study
comparing retroperitoneal laparoscopic nephrectomy
with open nephrectomy for tuberculous kidney the
authors found shorter hospitalization time as well as
a shorter time to return to routine activities (Table-
2).

In the present work, cases presenting kidneys
with larger dimensions or showing evident signs of
perirenal adhesions on tomography were selected for
transperitoneal access. Surgical time on retroperito-
neal access was shorter, maybe due to the smaller kid-
ney size and/or less intense inflammatory infiltration
as pre-operatively assessed by CT. Early access to

ing the risk of direct and indirect damage to these
structures. In addition to reducing the incidence of
adynamic ileus and adhesions, the retroperitoneal
access keeps the peritoneal cavity isolated from uri-
nary fistulas and post-operative infectious processes
(6,8). This access also enables early control of the
renal pedicle, which can result in a major advantage
in cases of IRD. Hemal et al. (12,13) reported that
the dissection and initial ligation of the renal pedicle
in retroperitoneoscopic nephrectomy decreases the
index of complications and the conversion rate.

The use of hand-assisted procedure is an al-
ternative for cases that evolve to more complicated
technical difficulties. It makes renal and hilar dissec-
tion easier and safer, reducing the total surgical time.
It allows direct access to the pedicle, as well as the
digital renal dissection in the subcapsular plane,
avoiding damage to organs or structures potentially
adhered to the kidney (14). It is also an attractive
option in cases with large kidneys where the techni-
cal difficulties for pure laparoscopic surgery are ad-
mittedly greater. The hand-assisted technique with-
out using a device for maintaining pneumoperitoneum
is accessible and cost-effective, however it presents
the disadvantage of using compression by the
surgeon’s wrist. Sometimes repeated mobilization or
the removal of the surgeon’s hand from the surgical
field are required when the surgical procedure gets
longer, with the inconvenient loss of the pneumoperi-
toneum occurring in these cases.

Wolf et al. (4) compared simple and hand-
assisted laparoscopic nephrectomy and concluded that
the surgical time was significantly shorter in hand-
assisted technique, with no differences in the initia-
tion of oral ingestion, hospital stay and return to rou-
tine activities. The author suggests that hand assis-
tance should be indicated in surgeries with higher
complexity degree before performing the conversion
to open surgery (4).

Because it presents higher complication and
conversion rates, some authors argue that the
laparoscopic nephrectomy in inflammatory renal dis-
eases does not show the same benefits relative to the
reduction in hospital stay and analgesic use, in addi-
tion to being a more extensive surgery (9). Rassweleir
et al. (2) had a conversion rate of 89% in kidneys
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Table 2 – Comparison between results of works describing series of laparoscopic nephrectomy for inflammatory diseases.

Wolf et al. 1998

Bercowsky et al. 1999

Hemal et al. 2000

Shekarriz et al. 2001

Lee et al. 2002

Present study

Access

RP: 1
TP: 7
HA: 7

RP: 2
TP: 3

RP: 9
TP: 0

RP: 0
TP: 12

RP: 21
TP: 10

RP: 11
TP: 6

 Surgical
    time
   (min)

RP/TP: 348
HA: 229

360

104

284

244

RP: 160
TP HA: 190
C: 220

Complications

RP/TP: 3
HA: 1

RP: 1

2

0

0

TP: 2
RP: 2

Conversio

0

RP: 1

2

2

RP: 1
TP: 1

TP: 2

RP/TP: 3
HA: 3.1

6

3,2

4

5,3

RP: 3
TP HA: 3
C: 7

RP/TP: 14
HA: 10

30

21

14

—

RP: 21
TP HA: 30
C: 60

Complications  Conversion

RP = retroperitoneal, TP = transperitoneal, HA = hand assistance, C = conversion to open surgery

the elements of renal hilum may be contributed to
this fact, as well as for the surgical success.

Conversion rate was 11.7% due to adhesions
or vascular lesion. In one case the conversion had
tactical purposes, due to absence of surgical progres-
sion. In other case, there was serious vascular dam-
age, and the digital clamping of the bleeding site at-
tenuated the emergency character of the conversion.

In the present series, patients undergoing
hand-assisted retroperitoneal and transperitoneal ne-
phrectomy presented similar mean hospital stay and
return to routine activities. However, those surgeries
that were converted showed a longer hospital stay, as
well as a longer time to return to routine activities.

In this study, hand assistance was used when
surgery could not be advanced due to the intense
inflammatory process, which prevented a safe dis-
section of planes and vascular pedicle. The external
pararectal incision for the hand allowed control of

the renal pedicle under direct visualization when it
could not be accessed by pure laparoscopic ap-
proach. In obese patients this maneuver is not al-
ways feasible, and enlargement of the incision may
be required.

Though the number of cases in this study does
not allow a definitive statement, the staged approach
seems to be a therapeutic option for IRD. The employed
criteria allowed us to determine the most adequate cases
for each laparoscopic access. Thus, we observed trends
towards the decrease in complication and conversion
rates, while maintaining the favorable features of mini-
mally invasive surgeries, such as shorter hospital stay
and quicker return to routine activities.

CONCLUSIONS

Laparoscopic nephrectomy for inflammatory
renal diseases is a highly complex surgery, with higher

Discharge from
 hospital (days)

Convalescence
       (days)
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complication and conversion rates, which must be
performed by experienced laparoscopists.

A customized and staged laparoscopic tech-
nique can be offered to most patients with inflamma-
tory renal diseases, including pyonephrosis. Hand-
assisted nephrectomy can rescue some cases where
conversion to open surgery would be required, while
preserving the benefits inherent to minimally inva-
sive surgeries.
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ABSTRACT

Introduction: Metabolic investigation in patients with urinary lithiasis is very important for
preventing recurrence of disease. The objective of this work was to diagnose and to determine the
prevalence of metabolic disorders, to assess the quality of the water consumed and volume of diuresis
as potential risk factors for this pathology.

Patients and Methods: We studied 182 patients older than 12 years. We included patients
with history and/or imaging tests confirming at least 2 stones, with creatinine clearance ≥ 60 mL/min
and negative urine culture. The protocol consisted in the collection of 2, 24-hour urine samples, for
dosing Ca, P, uric acid, Na, K, Mg, Ox and Ci, glycemia and serum levels of Ca, P, Uric acid, Na, K,
Cl, Mg, U and Cr, urinary pH and urinary acidification test.

Results: 158 patients fulfilled the inclusion criteria. Among these, 151 (95.5%) presented
metabolic changes, with 94 (62.2%) presenting isolated metabolic change and 57 (37.8%) had mixed
changes. The main disorders detected were hypercalciuria (74%), hypocitraturia (37.3%), hyperoxaluria
(24.1%), hypomagnesuria (21%), hyperuricosuria (20.2%), primary hyperparathyroidism (1.8%)
secondary hyperparathyroidism (0.6%) and renal tubular acidosis (0.6).

Conclusion: Metabolic change was diagnosed in 95.5% of patients. These results warrant the
metabolic study and follow-up in patients with recurrent lithiasis in order to decrease the recurrence
rate through specific treatments, modification in alimentary and behavioral habits.

Key words:  urolithiasis; risk factors; salts; metabolic disease; follow-up studies
Int Braz J Urol.  2005; 31: 29-33

INTRODUCTION

Urolithiasis is the third most common cause
of urinary tract disease, predominating in the male
gender in a proportion of approximately 2:1 (1), and
is characterized by a recurrence rate around 50% (2),
reaching 70% within 10 years (3). It affects from 1 to
20% of population, and it is estimated that in Brazil
there are 5 to 15% of lithiasis patients.

Several factors are related to a predisposition
to urinary lithiasis, such as race, age, gender,
occupation, sedentarism, hygienic-dietetic issues,

geographic and climatic aspects, hereditariness and
metabolic changes (4,5).

The assessment of hygienic dietetic aspects
and the diagnosis of potential metabolic changes are
factors on which we can interfere, modifying the
progression of this pathology that is characterized by
high recurrence.

The objective of the present study was to
diagnose and to determine the prevalence of metabolic
changes present in patients with urinary lithiasis, as
well as to assess the quality of water consumed and
the diuresis volume as potential risk factors for this
pathology.



30

METABOLIC ASSESSMENT IN LITHIASIS

MATERIALS  AND METHODS

A prospective study was conducted with 182
patients aged over 12 years old, in the period from
February 2000 to December 2001.

Inclusion criteria were previous history of
lithiasis with spontaneous, endoscopic or surgical
elimination of 2 or more stones, or at least 2 stones
currently present in imaging tests, creatinine clearance
of ≥ 60 mL/min, absence of proteinuria and negative
urine culture. The protocol for metabolic investigation
consisted in collection of two 24-hour urine samples
for dosing calcium (Ca), phosphorus (P), uric acid,
sodium (Na), potassium (K), creatinine (Cr),
magnesium (Mg), citrate (Ci), oxalate (Ox) and
cystine. Serum levels of fasting glycemia, calcium,
phosphorus, uric acid, sodium, potassium, urea (U),
creatinine, magnesium and chlorine (Cl) were
measured as well. Fasting urinary pH was measured
with 12-h water restriction, in pHmeter. The urinary
acidification test was performed whenever renal
tubular acidosis was suspected. Recurrence rate of
lithiasis was estimated by dividing the number of
formed stones by the length of disease.

Water hardness was assessed from data
monthly provided by the Sao Paulo State Basic
Sanitation Company through concentrations of
magnesium and calcium carbonate, throughout the
study period.

Serum dosages were obtained from blood
collected in dry tube with separator gel, waiting for
30 minutes and centrifuged by 10 minutes at 300 rpm.
Calcium was determined in serum by colorimetric test,
O-cresolphtalein method using the automation system
Technicon RA-XT (normal values 8.5-10.5 mg%).
Urinary calcium was determined by the colorimetric
test, performed in dry-chemical automation system
(Arsenazo), Vitros 750 J&J (normal values < 300 mg/
24h for male and < 250 mg/24h for females, or 4 m/
kg/24h. Phosphorus was dosed by the UV ammonium
molybdate test, performed with the automation system
Technicon RA-XT (normal values 2-4.5 mg% for
males and 1.3-6.1 mg% for females in serum, and
340-1000 mg/24h in urine). Serum and urinary uric
acid was dosed by the colorimetric enzymatic test,
performed on the automation system Technicon RA-

XT (normal blood values 2.5-7.2 for males and 1.5-
6.0 for females and normal urinary values 300-850
mg/24h). Serum creatinine was determined by the
enzymatic 2-point rate assay, dry-chemical automation
system, Vitros 750 J&J (normal values 0.6-1.4 mg%).
Chlorine was determined by the potentiometer test,
performed with dry-chemical automation system,
Vitros 750 J&J (normal values 95-106 mEq/L). Serum
and urinary sodium was dosed by the potentiometer
test, performed with dry-chemical automation system,
Vitros 750 J&J (normal values 147-153 mEq/L in
blood and 40-220 mEq/24h in urine). Potassium was
measured by the potentiometer test, performed with
dry-chemical automation system, Vitros 750 J&J
(normal values 3.6-5,0 mEq/L in blood and 30-110
mEq/24h in urine). Serum urea was dosed by the
colorimetric test, performed with dry-chemical
automation system, Vitros 750 J&J (normal values
15-40 mg%). Magnesium was measured by
colorimetric test, using xylidine blue, performed with
the automation system Technicon RA-XT (normal
values 1.6-2.5 mg% in blood and 48-152 mg/24h in
urine). Proteinuria was dosed by Pyrogallol red
method, with automation system Technicon RA-XT
(normal values up to 140 mg/24h). Urinary citrate
was measured by the enzymatic method, automation
system Cobas (normal values > 320 mg/24h for
females and > 290 mg/24h for males). Urinary oxalate
was dosed by end-point colorimetric enzymatic
method, manual technique with Sigma kit (normal
values 4-44 mg/24h). Urinary cystine was measured
by qualitative method through cyanide-nitroprusside
reaction, manual technique. Urinary pH was measured
in pHmeter, Micronal B371.

Results were presented as mean, median,
percentage and in the Student’s “t” parametric
analysis. P < 0.05 was considered as statistically
significant.

RESULTS

Of the 182 patients under study, 158 fulfilled
all inclusion criteria. A slight predominance was
observed for female gender, with 85 women (53.7%)
and 73 men (46.3%), ratio 1.17:1. Mean age was
43.28 ± 13.78 years for males and 41.24 ± 12.24 for
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females. The recurrence rate, expressed as median,
was 0.66 for males and 0.5 for females (p < 0.05).

We verified that 75% of patients presented
urinary volume between 1000 and 2000 mL/24h;
16.46% > 2000 mL/24h and only 8.22% < 1000 mL/
24h.

Water for consumption of the population from
Botucatu and 22 municipalities presented
concentrations of magnesium and calcium carbonate
ranging from 10 to 67 mg/L (x = de 36.6mg/L).

Of the 158 patients under study, 151 had at
least one metabolic diagnosis, among these, 94
(62.2%) had only 1 metabolic change and 57 (37.8%)
had mixed changes (Table-1).

The most frequently found metabolic change
was hypercalciuria, present in 117 patients (74%),
which was isolated in 62 cases (53%) and was
associated with other changes in 55 (47%).
Hypocitraturia was the second most frequent change,
present in 59 (37,3%) patients. Single presentation
was found in 12 (20.3%). Slight hyperoxaluria
(urinary oxalate between 44 and 100 mg/24h) was
found in 38 (24%) patients, with single presentation
in 8 (21%). Hyperoxaluria values higher than 100 mg/
24h were not seen. Hypomagnesuria was present in
33 (21%) patients. Hyperuricosuria was diagnosed

in 32 (20.2%) patients and, among these, only 8 (25%)
had single presentation. We found 4 cases of
hypercalciuria associated with hypercalcemia, with
3 cases of primary hyperparathyroidism and 1 case
secondary to chronic use of loop diuretic
(furosemide). Distal renal tubular acidosis was
diagnosed in only one female patient. In 7 patients
(4.5%) it was impossible to establish a metabolic
diagnosis.

COMMENTS

Urinary lithiasis is a frequent disease that
mainly affects young male individuals, however
recent publications showed less pronounced
differences (6). In the sample studied in this work,
we found a slight predominance of female (53.7%)
over male gender (46.3%). When assessing the
recurrence of lithiasis (number stones/year) we
observed it was significantly higher in males. Studies
show that the relative risk of stone formation is three
times higher in males (7).

As for fluid ingestion and urinary volume,
observations have shown that a low urinary volume
is a real risk factor for nephrolithiasis and that
increased water ingestion should be the initial therapy

Metabolic Changes Gender
  Male  Female    Total
 N (%)   N (%)    N (%)

Hypercalciuria 55 (75.3) 62 (72.9) 117 (74.0)
Single 26 (47.2) 36 (58.1)   62 (53.0)
Hyperuricosuria 21 (28.7) 11 (12.4)   32 (20.2)
Single   4 (19.0)  4 (36.3)     8 (25.0)
Hyperoxaluria 29 (39.7)  9 (10.5)   38 (24.0)
Single   4 (13.7)  4 (44.4)     8 (21.0)
Hypocitraturia 26 (35.6) 33 (38.8)   59 (37.3)
Single   1 (3.8) 11 (33.3)   12 (20.3)
Hypomagnesuria 13 (17.8) 20 (23.6)   33 (20.9)
Primary hyperparathyroidism   1 (1.4)  2  (2.3)     3 (1.8)
Secondary hyperparathyroidism   1 (1.4)  0     1 (0.6)
Distal renal tubular acidosis   0  1 (1.3)     1 (0.6)
No change   4 (5.5)  3 (3.5)     7 (4.5)

Table 1 – Absolute and relative frequency of metabolic changes diagnosed in the 158 patients under study (73 males and
85 females).
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for preventing recurrent stones (8-10). When the
patients’ urinary volume was assessed, we found only
8.2% of the cases presenting diuresis lower than 1000
mL/24h. These findings could be explained by the
fact that these patients probably were instructed to
increase their fluid ingestion prior to the study.
Therefore, in the present study, urinary volume itself
was not a significant risk factor for lithiasis, and was
significantly reduced in only 8.2% of patients.

Aspects related to the composition of water
consumed by the population and its relation to the
incidence of renal lithiasis are inconclusive and
sometimes contradictory (11). Only calcium and
magnesium are found in significant concentrations
in natural water, so that water hardness is defined by
the total concentration of magnesium and calcium
carbonate in the water. Smooth or soft waters contain
approximately 50 to 75 mg/L of calcium carbonate
(CaCO

3
), being suitable for public consumption.

Waters containing 75 to 150 mg/L of CaCO
3
 are

considered moderately hard with changes in taste and
are considered as risk factor for urinary lithiasis (11).

The water delivered for public consumption
in the city of Botucatu and 22 municipalities presents
physical-chemical characteristics that classify it as a
soft water (10 to 67 mg/L of Mg and CaCo

3
). Thus,

values found concerning the hardness of water
consumed by patients with lithiasis do not characterize
the water as a risk factor for lithogenesis.

In Brazil, the experiences of several centers
for study on lithiasis showed that (93 to 97%) of
patients with lithiasis had metabolic diseases (12). In
the present study, metabolic changes were diagnosed
in 95.5% of patients with lithiasis.

Of the 158 patients under study, 151 presented
at least one metabolic diagnosis; among these, 96
(63.6%) showed a single metabolic disorder and 55
(36.4%) had mixed metabolic changes. This sample
was similar to a large Argentinean study with 2612
lithiasis patients, where 61.5% of metabolic changes
were single and 31.2% were mixed (13).

In the present study, hypercalciuria was the
most frequent change, being present in 117 (74%)
cases. Hypocitraturia was the second most frequent
change, detected in 37.3% of patients. Studies on
hypocitraturia showed a highly variable prevalence

in the single presentation, reaching 62% when
associated with other disorders (14). The citrate acts
on prevention of lithiasis due to its dissolving effects
and by inhibiting the crystallization of calcium and
uric acid salts (15). Citraturia is not directly influenced
by the ingestion of alimentary citrate, but by systemic
acid-basic changes produced by a certain diet. Diets
rich in proteins and excessive physical exercise cause
reduced citraturia (16).

Slight hyperoxaluria was present in 24.1%
of patients. The role of slight hyperoxaluria (< 100
mg/24h) in calcium lithiasis is quite controversial.
As for the association between hyperoxaluria and
hypercalciuria, no positive correlation was observed.
Studies with pure calcium oxalate stones concluded
that they were more frequent in patients with normal
calcium excretion and that mixed stones made of
calcium phosphate and oxalate were more frequently
found in patients with hypercalciuria (17). Other
authors observed that small increases in urinary
oxalate would be more critical than similar increases
in calcium in the process of urinary supersaturation
by calcium oxalate (18). In our study, we found 43.6%
of hyperoxaluria associated with hypercalciuria in
male patients and only 8% of this association in
females.

Hypomagnesuria was diagnosed in 21% of
patients with lithiasis. The low urinary excretion of
magnesium has been considered as a potential risk
for formation of calcium stones and its
supplementation has been shown to be effective in
reducing or preventing the recurrence of urinary
calcium lithiasis (19).

Hyperuricosuria was observed in 20.2% of
our patients. National data published by MULTILIT
(1995) (12) showed a mean national frequency of
27.2% of excessive urinary excretion of uric acid,
however, when each Brazilian region was analyzed
separately, large different were detected in its
frequency, ranging from 6.3% in Belo Horizonte to
69% in Alagoas. Probably this could be due to
different dietetic habits.

Primary hyperparathyroidism was diagnosed
in 1.8 % of patients with calcium lithiasis. Type I or
distal renal tubular necrosis with metabolic acidosis
was diagnosed in only 1 patient (0.6%).
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Recent randomized prospective studies,
comparing patients who received specific dietetic
orientations, according to the metabolic changes
diagnosed and non-studied patients who followed
general orientations showed that after 3 years the
development of new stones was significantly lower
in the group that had been given specific
orientations, when compared with patients
receiving general orientations, showing the
importance of specific orientations derived from a
metabolic diagnosis (10).
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ABSTRACT

Objective: To assess the prognostic value of the percentage of positive fragments (PPF) in
biopsies from patients with localized prostate cancer (PCa) undergoing radical prostatectomy.

Materials and Methods: During the period from March 1991 to November 2000, 440 pa-
tients were selected. Cases receiving neoadjuvant or adjuvant hormone therapy, or adjuvant radio-
therapy, were excluded, as were cases presenting Gleason scores higher than 6 at biopsy. PPF was
defined as the total number of fragments divided by the total number of biopsy fragments times 100.
This variable was initially divided into categories from 0 to 25%, 25.1% to 50%, 50.1 to 75% and
75% to 100%. During the postoperative period, patients were assessed every 2 months for 1 year, then
every 6 months for 5 years, and then yearly. Biochemical recurrence was defined as serum PSA higher
than or equal to 0.4 ng/mL. Median follow-up was 60 months.

Results: One hundred and nine (24.8%) of the 440 patients under study had biochemical
recurrence. In the univariate analysis, PPF significantly influenced disease-free survival (log-rank, p
< 0.001), and patients with PPF between 75 and 100% presented a risk of a biochemical recurrence of
the disease 3 times higher than patients with PPF between 0 and 25% (p < 0.001). After the Cox
regression analysis, both serum PSA (p = 0.001) and PPF (p < 0.001) showed to be independent
predictive factors for disease-free survival following surgery.

Conclusion: PPF measurement in biopsy is a simple and practical method, which should be
routinely used as a predictive factor for biochemical recurrence in patients with PCa presenting Gleason
scores between 2 and 6.

Key words:  prostatic neoplasms; biopsy; needle; neoplasm staging
Int Braz J Urol.  2005; 31: 34-41

INTRODUCTION

Currently, 50% of patients with localized
prostate cancer (PCa) are treated with radical pros-
tatectomy (1); however, the finding of organ-confined
cancer in the surgical specimen does not guarantee
postoperative biochemical control of the disease.
Thus, approximately 30% of patients undergoing radi-

cal prostatectomy will present an increase in prostate
specific antigen (PSA) on long term (2).

Currently, the biopsy’s histological grade along
with the PSA and clinical staging (American Joint
Committee on Cancer - AJCC, 1992) are the most fre-
quently used pre-operative prognostic variables for
identifying patients with a higher risk of presenting
organ-confined disease in the surgical specimen (3).
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More recently, studies have demonstrated that
greater detailing of pathological data obtained from
prostate biopsy, in addition to merely identifying can-
cer and assessing its histological grade, can improve
diagnostic accuracy in these patients. Thus, the per-
centage of fragments with cancer (PPF) has been
widely used as a predictive factor for tumor volume,
extracapsular extension, invasion of seminal vesicle,
lymph nodal involvement and percentage of fragments
with Gleason score 4 and 5 (4-8).

PPF has been used as well to predict postop-
erative risk of biochemical recurrence (9-14). Presti
et al. (9) defined that Gleason score for biopsy and
PPF are the most important predictive factors for post-
operative biochemical recurrence. D’Amico et al. (10)
divided patients into risk groups based on classic pa-
rameters (PSA, Gleason score and clinical staging),
and during a 4-year follow-up, observed that, among
patients from the low risk group, 25% and 10% had
biochemical recurrence when the PPF was higher or
lower than 50% respectively.

However, most studies assessing the prognos-
tic value of PPF have limitations. All of them involve
at least 2 centers and, thus, surgical procedures and
pathological analyses were performed by a heteroge-
neous group of professionals. Moreover, they have a
limited follow-up with a median of 38.5 months
(maximum 46 months), and finally, they do not show
an agreement concerning the ideal cut-off points that
should be considered when analyzing the PPF (11-
14).

The objective of this study is to assess the
prognostic value of PPF for biochemical recurrence
in patients with low-grade PCa undergoing radical
prostatectomy.

MATERIALS AND METHODS

From March 1991 to November 2000, we
selected 440 patients with localized prostate cancer
undergoing radical prostatectomy at our institution.
When selecting this group, those cases receiving
neoadjuvant or adjuvant hormone therapy (14 pa-
tients), and adjuvant radiotherapy (1 patient) were
excluded, as were cases presenting Gleason score
higher than 6 at biopsy; thus, the inclusion criterion

was a Gleason score <  6 at biopsy. All surgical pro-
cedures were performed by the same surgeon and
pathology analyses by the same pathologist.

During staging, all patients underwent anam-
nesis and physical examination, dosing alkaline phos-
phatase, total and prostatic acid phosphatase, serum
PSA, pelvic computerized tomography and bone scin-
tigraphy, aiming to rule out any signs of extraprostatic
disease. Diagnoses were made through transrectal
biopsy of the prostate motivated by increases in se-
rum PSA or changes in the digital rectal examina-
tion. Postoperatively, patients were assessed every 2
months for 1 year, then every 6 months for 5 years,
and then yearly. During each assessment, patients
underwent digital rectal examination of the prostate
cavity and analysis of serum PSA. Imaging studies
were repeated every year. Biochemical progression
was defined as a serum PSA higher or equal to 0.4
ng/mL, a cut-off value also instituted by other au-
thors (15). Median follow-up was 60 months (2 –
130.5 m). Only four patients (0.9%) were lost during
follow-up. The patients’ mean age was 62.5 ± 7.4
years, ranging from 40 to 79 years.

Clinical staging was defined according to the
AJCC classification, 1992 (16), and histological grade
according to the Gleason score (17). Serum PSA was
divided into categories from 0 to 4 ng/mL, 4.1 to 10
ng/mL, 10.1 to 20 ng/mL and higher than 20 ng/mL.
The PPF was defined as the total number of fragments
with cancer divided by the total number of fragments
in biopsy times 100. This variable was divided into
categories from 0 to 25%, 25.1% to 50%, 50.1 to 75%
and 75% to 100%.

The patient distribution according to clinical
staging is listed on Table-1. Tables-2, 3 and 4 stratify
patients according to pre-operative PSA, PPF and the
pathological stage of the surgical specimen respec-
tively.

A survival analysis approach was used for the
statistical analysis considering a biochemical recur-
rence of the disease as the event of interest. This was
defined by a PSA value higher or equal to 0.4 ng/mL.
For disease-free survival curves, the Kaplan-Meier
method and the log-rank test were used for compar-
ing the curves of percentage of affected fragments.
On the multivariate analysis, a Cox proportional-haz-
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ards regression model was adjusted. The assumption
of proportional risks in the adopted model was
checked by construction log-minus-log graphs, which
did not indicate violation of the proportional hazard
assumption. P values p < 0.05 were considered statis-
tically significant.

RESULTS

During a median follow-up period of 60
months (2 – 130.5 m), 109 (24.8%) of the 440 pa-
tients under study presented biochemical recurrence.
Figure-1 shows the mean disease-free survival time
estimated at 97 months with 95% confidence inter-
val. We can observe that at 116 months, the likeli-
hood of a patient being disease-free was approxi-
mately 50.7%.

The number of biopsied fragments ranged
from 2 to 19, with means and medians of 7.01 and
6.0 fragments respectively, with 40.6% of fragments
affected by cancer.

On the univariate analysis, Table-5 shows the
patient distribution according to the cut-off points for
PPF and the probability of biochemical recurrence.
We can observe that more than one half of patients
presenting PPF > 75% had biochemical recurrence.
Figure-2 shows the disease-free survival curves in re-
lation to PPF according to predefined cut-off points.
We observe that PPF significantly influenced disease-
free survival (log-rank, p < 0.001).

After Cox regression analysis to control for
pre-operative serum PSA, we observed that both se-
rum PSA and PPF were independent predictive fac-

Clinical Staging                                N. of Patients

T1C 206 (46.8%)
T2A 122 (27.7%)
T2B 093 (21.1%)
T2C 017 (3.9%)
T3A 002 (0.5%)
Total 440 (100%)

Table 1 – Patient distribution according to clinical stag-
ing (AJCC, 1992).

Table 3  –  Patient distribution according to the percent-
age of positive fragments (PPF) at pre-operative biopsy.

PPF               N. of  Patients

0 to 25% 149
25.1 to 50% 197
50.1 to 75%  53
75.1 to 100%  41

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

PSA Levels                                        N.  of  Patients

0 to 4 043 (10%)
4.1 to 10 234 (53%)
10.1 to 20 123 (28%)
> 20 040 (9%)

Table 4  –  Patient distribution according to pathological
stage.

Pathological  Stage                           N. of Patients

T2A 137 (31.1%)
T2A, NX 002 (0.5%)
T2B 118 (26.8%)
T2B, NX 003 (0.7%)
T2C 085 (19.3%)
T3A 067 (15.2%)
T3B 006 (1.4%)
T3C 022 (5%)
Total 440 (100%)

Table 5 –  Relationship between the percentage of positive
fragments (PPF) at pre-operative biopsy and the number
of biochemical recurrences.

PPF   N. of  Biochemical
       Recurrences

0 to 25% 23 (15%)
25.1 to 50% 47 (24%)
50.1 to 75% 17 (32%)
75.1 to 100% 22 (54%)

p < 0.001
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Figure 1 – Probability curve of disease-free survival.

Figure 2  –  Probability curve of disease-free survival according to the percentage of positive fragments (PPF) at pre-operative biopsy.
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tors for disease-free survival in the post-operative
period (Table-6).

COMMENTS

This study demonstrated that the PPF at bi-
opsy could influence postoperative biochemical re-
currence in patients with Gleason scores between 2
and 6 undergoing definitive treatment by radical pros-
tatectomy. Thus, patients who have 0 to 25% and more
than 75% of fragments affected present 15% and 54%
of biochemical recurrences respectively. Additionally,
in the multivariate analysis controlling for pre-opera-
tive serum PSA, the PPF at biopsy was the strongest
predictive factor for determining biochemical recur-
rence, adding prognostic information in the group of
patients under study.

Pathological data obtained from prostate bi-
opsies have been poorly explored. In clinical prac-
tice, we can observe that information obtained only
through pre-operative analysis of serum PSA, the
biopsy’s Gleason scores and clinical staging are of-
ten insufficient to predict the pathological staging of
the surgical specimen and the disease-free survival
in patients undergoing definitive treatment by radi-
cal prostatectomy (3).

In this context, several studies have demon-
strated that PPF provides additional information for
the post-operative pathological findings and clinical
features of patients undergoing radical prostatectomy.

One analysis of 104 patients with a mean age of 61
found a significant association between the number
of affected fragments by prostate lob on the sextant
biopsy and an extracapsular extension of PCa. Thus,
extracapsular extension occurred in 9%, 12%, 32%
and 40% of the sides presenting zero, 1, 2 and 3 of 3
fragments affected respectively (5). Other authors
observed that the probability of metastases in pelvic
lymph nodes was 5% and 30% when 3 and 6 frag-
ments were affected respectively. They also observed
a higher incidence of Gleason scores 4 and 5 with the
increased number of affected fragments. As for lo-
gistic regression analysis, this was the best predic-
tive factor for lymph nodal status (6). Finally,
Gancarczyk et al. (8), in studies about the prognostic
value of PPF at biopsy for determining the post-op-
erative pathological staging in 1510 patients from the
Center for Prostate Disease Research through uni- and
multivariate analysis, divided the PPF into 3 catego-
ries: less than 30%, from 30 to 59% and equal to or
higher than 60%. The authors observed that the PPF
combined with the pre-operative serum PSA and
Gleason scores at biopsy were the most important
predictive factors for the pathological staging of the
surgical specimen. Based on these findings, they in-
cluded the PPF in a probability nomogram for pre-
dicting post-operative pathological findings in such
patients.

PPF has also been used for predicting the
post-operative biochemical progression in patients

Table 6  –  Analysis of relative risk for PSA and percentage of positive fragments (PPF) in the Cox regression model.

Variable

PSA
(4.1 to 10 / 0 to 4)
(10.1 to 20 / 0 to 4)
(> 20 / 0 to 4)

PPF
(25.1 to 50% / 0 to 25%)
(50.1 to 75% / 0 to 25%)
(75.1 to 100% / 0 to 25%)

2.22
3.83
6.17

1.35
1.65
3

 95% C.I.

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

[0.82 ; 2.23]
[0.88 ; 3.10]
[1.65 ; 5.45]

0.128
0.011
0.001

0.234
0.122
< 0.001

Relative Risk p-value
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undergoing radical prostatectomy. A retrospective
study of 1094 patients from 4 institutions in the
SEARCH database who were treated by radical pros-
tatectomy defined that the PPF was an independent
prognostic variable for determining post-operative
pathological findings and biochemical recurrences.
The study used 3 cut-off points for PPF – less than
34%, 34 to 50% and more than 50% – and when the
study population was divided into risk groups based
on the classic parameters (serum PSA, Gleason scores
at biopsy and clinical staging), PPF provided addi-
tional prognostic information for patients with low
and moderate risk, but did not add any information
for the high-risk group (12).

Subsequently, this same group compared the
ability of predicting biochemical recurrence in the PPF
of the entire gland with the PPF of the lobe that was
most affected by PCa (13). With a mean follow-up of
27 months, this multivariate analysis showed that the
PPF of the dominant side was the strongest predictive
factor for post-operative biochemical recurrence. Thus,
it would be worse for a patient to have 80% positive
fragments in one lobe and 0% in the other, than to have
40% positive fragments in each lobe.

More recently, Lotan et al. (14), found a
strong association between PPF and the tumor stage,
histological differentiation, biochemical progression,
distant metastases and overall survival. After assess-
ing 630 patients with mean age of 60.4 years and mean
pre-operative PSA of 8.1 ng/mL who were followed
for 21.2 months after radical prostatectomy, 13% of
the patients presented disease progression. Patients
with a PPF higher than 25% had their disease-free
survival estimated at 70% versus 90% when the PPF
was lower or equal to 25%. PPF was associated with
biochemical recurrence on the pre- and post-opera-
tive multivariate analysis.

However, despite all these results, the most
accurate method for quantifying tumor volume in the
prostate biopsy is still grounds for debate. Some stud-
ies have shown that more detailed analyses of pros-
tate biopsies, such as the total percentage of cancer-
ous tissue or a higher percentage of cancer in one
affected fragment, are the most adequate methods for
measuring tumor volume in prostate biopsies (18,19).
In the series from Freedland et al. (18), the percent-

age of cancerous tissue at biopsy was a stronger pre-
dictive factor for post-operative biochemical recur-
rence than PSA and Gleason scores at biopsy. It was
also predictive of the involvement of seminal vesicle
and extraprostatic disease. On the other hand, the
measurement of tumor volume through these meth-
ods is more laborious and not all pathologists pro-
vide this information. The PPF measurement as per-
formed in this study seems to be easier and more prac-
tical. Additionally, there is research showing that PPF
was a stronger predictive factor for biochemical re-
currence than the total percentage of tissue affected
by carcinoma at biopsy, and the latter did not add any
prognostic information to the former in patients from
the intermediary-risk group (20,21). In fact, the best
method for estimating tumor volume through biopsy
still has to be established by controlled studies com-
paring these methods.

A limiting factor in series presented so far is
the short follow-up period. With the present study, prog-
nostic data highlighted in the worldwide literature were
ratified, with a median follow-up of 5 years, adding at
least 14 months to the follow-up period in the longer
series. Additionally, new cut-off points were defined
for PPF that were shown to present statistical signifi-
cance, which, therefore, can be employed in clini-
cal practice. Since the categories of 25.1% to 50%,
and 50.1% to 75% had similar disease-free survival
curves (Figure-2) and did not present statistical dif-
ference when compared to the category from 0 to
25% (Table-5, p > 0.122), in practical terms the cut-
off points could be divided into lower than 25%, 25.1%
to 75% and higher than 75%. Finally, the authors em-
phasize that the PPF measurement at biopsy is a simple
and practical method that should be routinely used as
a predictive factor for biochemical recurrence in pa-
tients with PCa who have Gleason scores from 2 to 6.

Adriana Sanudo performed the statistical analysis
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ABSTRACT

Objective: To search and to identify spermatozoa and spermatids, present in the ejaculate of
non-obstructive azoospermic patients.

Materials and Methods: 27 patients, aged between 18 and 48 years, with initial diagnosis
compatible with non-obstructive azoospermia, underwent up to 3 seminal samples, with assessment
of macroscopic and microscopic parameters differentiated for each sample. In the first sample, 5 µL
of semen were analyzed in a Horwell chamber in order to assess the presence or absence of sperma-
tozoa. The procedure was repeated with 2 other aliquots. In the absence of spermatozoa, the entire
sample was transferred to a conic tube and following centrifugation the sediment was freshly ana-
lyzed. The second seminal sample was collected only when no spermatozoa were found in the first
sample and the research was performed in the same way. In cases where spermatozoa were not seen,
the sample was centrifuged and the obtained sediment was stained by the panoptic method and ob-
served under common light microscopy (1250X). The third seminal sample was collected only in
cases when patients had not shown spermatozoa in the first and second seminal samples.

Results: 4/27 (14.8%) patients presented spermatozoa in the first seminal sample and 6/23
(26.1%), in the second seminal sample. No spermatozoa were seen in the third sample, however, 11/
17 (64.7%) presented spermatids.

Conclusion: In clinical situations where the initial diagnosis is non-obstructive azoospermia,
one single routine seminal analysis is not enough to confirm this diagnosis and the analysis of the
centrifuged sediment can have relevant clinical consequences. Among patients considered non-ob-
structive azoospermic, when duly assessed, 37% presented spermatozoa and 64.7%, spermatids.

Key words: male infertility; azoospermia; sperm capacitation; spermatozoa; spermatid
Int Braz J Urol.  2005; 31: 42-48

INTRODUCTION

The male factor in conjugal infertility is ex-
pressive and, thus, must receive close attention from
all health professionals who develop activities in the
human reproduction field. Alone it is responsible for
30% of causes of conjugal infertility and associated
with the female factor in more than 20%, the male

component has been targeted in many studies and
paradigm changes (1).

For a long time, the search and identification
of germ cells in their various developmental stages
in ejaculated semen have received little or no atten-
tion. Reasons for this fact are numerous and we can
mention that in fresh exam of ejaculated semen, the
identification of such cells is not an easy process and
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demands great expertise of the examiner, is time-con-
suming and, above all, until recently it did not change
prognosis in terms of treatment. For all these reasons,
these cells often appear in reports under the generic
term of round cells, with no other connotation. The
fresh analysis of such cells does not allow accurately
distinguishing round spermatids from leukocytes nei-
ther from other germ cells that can appear in the se-
men. However, with the introduction and increasing
indications intracytoplasmic sperm injection in hu-
man oocytes, the search of germ cells in the ejacu-
late, especially in non-obstructive azoospermic pa-
tients, has gained major importance. Firstly, the pres-
ence of such cells can allow the injection of this hap-
loid material in oocytes from this patient’s partner in
an in vitro fertilization program, which has already
enabled the birth of normal children. The first term
pregnancy achieved with the use of round spermatids
occurred in 1995 (2,3). Secondly, with the technical
advance that we have witnessed in the last few years,
the identification and isolation of such cells could
enable in-vitro culturing, propelling them to more
developed stages, that is, round spermatids becom-
ing elongated spermatids with more resilient DNA
bands and less subjected to fragmentation during chro-
mosomal pairing (4). In the near future, the charac-
terization of these cells in the ejaculate can allow the
use of genic therapy for correcting eventual defects
in spermatogenesis.

When considered, these new perspectives
warrant the current concern in exhaustively search for
the presence of spermatozoa or young elements of the
germ lineage, in the ejaculate of non-obstructive
azoospermic patients. This work aims to search and
identify spermatozoa and spermatids in the ejaculate
of patients classified as non-obstructive azoospermic.

MATERIALS AND METHODS

This study was prospectively performed in
the period from January to December 2002 and was
approved by the institutional Research Ethics Com-
mittee.

Twenty-seven patients aged between 18 and
48 years, with initial diagnosis compatible with non-
obstructive azoospermia, were duly enrolled and at-

tended. The inclusion criteria for this study were pa-
tient classified as non-obstructive azoospermic, with
no relevant antecedents concerning the reproductive
system, and the exclusion criterion was non-obstruc-
tive azoospermic patient with leukocytospermia (>
1.0 x 106 neutrophils/mL) (5).

Testicular volume was measured using the
Prader orchidometer. Hormonal assessment was per-
formed through dosing of follicle stimulating hormone
(FSH), in serum, by the immunometric technique
(Immulite, DPC, USA) (normal = 0.7 to 11.1 mIU/
mL).

All patients participating in this research un-
derwent up to 3 seminal analyses (Figure-1). In an
area annex to the laboratory, patients collected se-
men samples through masturbation, in one-way ster-
ile propylene vials (Pleion, Brazil), from a batch that
had been previously tested for plastic toxicity to sper-
matic motility. Samples were collected following a
2- to 3-day period of absence of ejaculation, with a
one-week interval between collections.

The macroscopic assessment, identical for all
3 seminal samples, was performed according to the
criteria in the manual of World Health Organization
(5). The following parameters were assessed: coagu-
lation, liquefaction time, color, aspect, volume, vis-
cosity and pH.

The microscopic assessment was performed
differently for each collected sample:

1) First seminal sample: after assessing the
macroscopic parameters, the sample was homog-
enized by manually agitating the collecting vial and,
with the aid of an automatic pipette (MLA, USA) a
5-µL drop of semen was placed in the center of a
Horwell counting chamber (Arnold R. Horwell Lim-
ited, London). The drop was covered by a glass cov-
erslip and observed under a common light microscope
(Nikon, model Eclipse 200, Japan), at 400X magnifi-
cation, in order to verify the presence of spermato-
zoa and round cells, as well as to assess spermatic
motility. Similarly, this procedure was repeated with
2 additional 5-µL aliquots of semen. In cases where
spermatozoa were found, the spermatic concentration
was determined through volumetric dilution associ-
ated with hematocytometry, using an optimized
Neubauer chamber. Values were expressed in millions
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Flow Chart

Patients referred for evaluation with initial diagnosis of non-obstructive azoospermia

                                                            Investigation protocol for azoospermia

        Seminal    analysis

                        1st sample                                     2nd sample                                       3rd sample

                          Horwell                                          Horwell                                           Horwell
                   Fresh Sediment                              Stained Sediment                             Stained Percoll

Figure 1 – Flow chart for investigation of non-obstrictive azoospermia.

per milliliter (5). In cases where no spermatozoa were
seen on the Horwell counting chamber, the entire
seminal sample was transferred to a 15-mL graded
conic tube (Corning, reference 430791, USA). The
tube was centrifuged at 1200 rpm for 30 minutes. The
supernatant was discarded, maintaining only 0.02 mL
of sediment in the tube that was observed between
glass slide and coverslip with a common light micro-
scope, at 400X magnification, in order to verify pres-
ence or absence of spermatozoa.

2) Second seminal sample: using the Horwell
chamber, the search for spermatozoa was performed
similarly to the first seminal sample. In cases where
spermatozoa were not seen in the Horwell chamber
in the second sample, the entire seminal material was
transferred to a 15-mL graded conic tube (Corning,
reference 430791, USA). The sample was centrifuged

at 1200 rpm for 30 minutes. The supernatant was dis-
carded, maintaining only 0.02 mL of sediment in the
tube, with the addition of 0.5 mL of Biggers, Whitten
and Whittingham culture medium (BWW medium).
A new centrifugation was performed with identical
velocity and time. The supernatant was discarded and
the sediment was used for preparing a smear on a
clean and labeled glass slide. The slide containing
the smear was left to dry at room temperature and,
subsequently, was placed in an air stove (Fanem,
model 002CB, Brazil) at temperature of 36.5ºC for 6
hours, so that complete fixation of the material would
take place. Each slide was stained by the panoptic
method, and the observation of spermatozoa and germ
epithelial cells was performed through common light
microscopy (Nikon, Microphot FXA, Japan) with
1250X magnification, under immersion (6).
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The remaining 23 patients were referred for
collection and analysis of the 2nd seminal sample
according to the protocol established in this research.
While no spermatozoon was identified with the
Horwell chamber, 6 patients evidenced spermatozoa
on the analysis of the stained sediment, totalizing
26.1% of patients with spermatozoa on the analysis
of the 2nd seminal sample.

The remaining 17 patients underwent collec-
tion of the 3rd seminal sample. In these patients, no
spermatozoon was detected with the Horwell cham-
ber, neither in fresh sediment, in the sediment stained
by panoptic method or in the separated and stained
Percoll fractions. However, fractions stained by pan-
optic method revealed that 11/17 (64.7%) patients
presented young elements of the germ lineage, more
specifically, spermatids. Data are summarized in
Table-2.

COMMENTS

A patient with no relevant clinical anteced-
ents, no abnormalities on the genital physical exami-
nation, spermiogram with volume equal or superior
to 2 mL and absence of spermatozoa could be con-
sidered as having non-obstructive azoospermia (5).
However, if this patient undergoes collection and
analysis of a second seminal sample and some sper-
matozoa are detected, how should this patient be con-
sidered? As someone with severe oligozoospermia
and not non-obstructive azoospermia anymore? Hav-
ing virtual azoospermia, as proposed by Tournaye et
al. (7), in contrast with absolute azoospermia, when
no spermatozoon is found in the ejaculate or in the
post-centrifuged sediment. This condition should be
considered as cryptozoospermia or intermittent
azoospermia as other authors advocate (8). Could it
be only a categorization issue, a question of seman-
tics, or simply a motive for debates among experts?
The slightest such difference could be, would it bring
relevant clinical implications?

Considering the history and progress
achieved in the field of reproductive medicine dur-
ing the 90s, we must differentiate 2 periods: before
and after 1992, when the technique of intracytoplas-
mic sperm injection (ICSI) was clinically applied for

3) Third seminal sample: spermatozoa were
initially searched in 3 5-µL drops of semen, similarly
to the procedure used for the first seminal sample. In
this third sample, when no spermatozoa were observed
on the Horwell chamber, the entire seminal material
was transferred to a 15-mL grade conic tube (Corn-
ing, reference 430791, USA). This material under-
went centrifugation at 1200 rpm for 30 minutes. The
supernatant was discarded, the sediment was re-sus-
pended in 1 mL of BWW culture medium and trans-
ferred to a 15-mL graded conic tube, containing dis-
continuous Percoll® density gradient (Amershan,
Pharmacia Biotech, reference 17-0891-01, Uppsala,
Sweden) with 3 layers (45%, 70% and 90%), with
1.5 mL of 45% layer, 1 mL of 70%, and 1 mL of 90%.
The tube was centrifuged again at 1200 rpm for 30
minutes. Each layer was aspirated separately, laid in
a graded conic tube, containing 5 mL of culture me-
dium (BWW) and centrifuged at 1200 rpm for 10 min-
utes. Following this period, the supernatant was dis-
carded, maintaining 10 µL of sediment in the tube,
which were used for preparing a smear in a clean and
labeled slide. The slides containing the smears from
each layer were left to dry at room temperature and
were subsequently placed in an air stove (Fanem,
002CB, Brazil), at 36.5ºC for 6 hours, so that fixation
of the material could occur. Each slide was stained by
the panoptic method. The observation of spermatozoa
and germ epithelial cells was performed through com-
mon light microscopy (Nikon, Microphot FXA, Japan)
with 1250X magnification under immersion (6).

RESULTS

The clinical and laboratorial data of the pa-
tients enrolled in this study are presented in Table-1.

After collection and analysis of the 1st semi-
nal sample, of the 27 patients who participated in this
study with presumed diagnosis of non-obstructive
azoospermia, 3 presented spermatozoa during obser-
vation in the Horwell chamber (mean spermatozoa
of 5,000/mL) and another patient presented sperma-
tozoa on the fresh analysis of the seminal material
following centrifugation. Thus, 4/27 (14.8%) patients
presented spermatozoa on the analysis of the 1st se-
men sample performed at the laboratory.
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clinical interest. On the other hand, with the advent
of ICSI, this difference gains a new dimension, be-
cause non-obstructive azoospermic patients could not
be genetic fathers, while patients with severe oligo-
zoospermia could constitute a family with their own
genes (10).

Table 2 – Summary of laboratory results from patients under study.

1st sample (27 pts)
Presence of Spermatozoa

Horwell Method, N = 3
Fresh Sediment, N = 1
Total = 4/27 (14.8%)

   2nd sample (23 pts)
Presence of Spermatozoa

Horwell Method, N = 0
Stained Sediment, N = 6

Total = 6/23 (26.1%)

  3rd sample (17 pts)
Presence of Spermatids

Horwell Method, N = 0
Stained Percoll, N = 11
Total = 11/17 (64.7%)

Table 1 –  Clinical and laboratorial data from the 27 patients under study.

N          Age                    Testicular Volume (mL)                          FSH                      Presence of
       (years)                  Right                      Left                           (mIU/mL)                Spermatozoa

1 33 10 12 18.4
2 29 20 20 05.6
3 18 09 08 44.6 +
4 34 20 20 04.6
5 39 20 20 01.6 +
6 39 13 12 60.1
7 43 13 13 11.7
8 42 13 12 09.0 +
9 24 13 13 06.8 +
10 37 25 15 09.0
11 46 10 10 17.7
12 42 13 13 40.8
13 37 25 18 07.9 +
14 32 25 25 01.0
15 33 12 12 44.5 +
16 33 12 12 25.6
17 38 12 12 16.1 +
18 33 12 12 28.7 +
19 48 15 10 19.1
20 34 15 13 29.0
21 33 20 20 10.8
22 34 17 17 16.0
23 35 15 15 04.2 +
24 33 18 16 16.0 +
25 34 15 12 26.0
26 37 25 25 07.6
27 30 20 20 11.6

the first time, leading to the birth of the first child
generated by this kind of biotechnology (9). Until
1991, under a clinical, therapeutic and prognostic
perspective, the discussion between non-obstructive
azoospermia and severe oligozoospermia was mean-
ingless, and this difference had more academic than
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Due to this dramatic change, the concept of
azoospermia itself, as issued by the manual of the
World Health Organization, should be reconsidered.
When should we consider a patient as azoospermic?
Searching for spermatozoa in a single seminal
sample or in several samples? Should we always
consider fresh research following centrifugation?
Which time and centrifuge force applied to the se-
men contained in the tube would reassure us about
the final result? Would the laboratories be prepared
for and warned about these differences and their
consequences? Additionally, would the patients and
physicians themselves be prepared? All this serves
to promote greater reflection about a spermiogram
report showing previous azoospermia and seminal
volume over 2 mL.

How can we be sure if a patient with non-
obstructive azoospermia has or not spermatozoa in
the ejaculate or within his testes? We have recently
learned, through several published works, that the
patient’s age, testicular volume and serum FSH level
are not reliable parameters for predicting, in last in-
stance, what happens inside the testis (11,12).

Apparently, the most reliable parameter is the
histopathological examination of testicular fragments
obtained from testicular biopsy (13). Despite having
higher predictive value, it would constrain the pa-
tient to undergo, in practical terms, at least 2 biop-
sies, one diagnostic and another therapeutic, with all
risks and inconveniences derived from these proce-
dures (14).

Many investigators have searched the answer
through a more attentive analysis of germ elements
present in the ejaculate, thus considering not only the
presence of spermatozoa, but immature elements of
the germ lineage as well (15,16). Through an exhaus-
tive research in the seminal fluid, the investigator tries
to detect any haploid cell that could better reflect what
is happening inside the seminiferous tubules. In this
work, we addressed these 2 aspects, that is, the pres-
ence of spermatozoa or young cells (spermatids) in
the ejaculate of patients considered as having non-
obstructive azoospermia, with prognostic purposes,
considering the ICSI technique.

It is worth to stress that all 27 patients en-
rolled in this study had been initially diagnosed with

non-obstructive azoospermia, as confirmed by a
spermiogram performed at other centers. The first
seminal analysis performed at our laboratory revealed
already 4 patients with spermatozoa. In the second
sample, other 6 patients were added, revealing that
10/27 (37%) could no longer be considered
azoospermic strictly speaking. On the other hand,
among the 17 patients who underwent the third
sample, 11 did not shoe spermatozoa, but had sper-
matids. The importance of finding such cells has not
been completely established yet. However, since the
maturation stop is considered infrequent during this
stage, it allow us to assume that some areas inside the
testes can present further differentiated elements, such
as elongated spermatids, or even islets containing
spermatozoa (14,17). Even with experimental char-
acter, spermatids might be injected into oocytes, pro-
ducing pre-embryos and pregnancy, as the literature
has already shown (4).

The present data allow us to conclude that
one routine seminal analysis is not enough to estab-
lish the diagnosis of non-obstructive azoospermia.
Additionally, in clinical situations where the initial
diagnosis is non-obstructive azoospermia, the analy-
sis of the centrifuged sediment can have relevant clini-
cal consequences. In this study, the majority of pa-
tients with initial diagnosis of non-obstructive
azoospermia presented at least round spermatids in
the ejaculate (64.7%).
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RENAL CELL CARCINOMA WITH THROMBUS IN THE INFERIOR VENA
CAVA: EXTRACORPOREAL CIRCULATION AND DEEP HYPOTHERMIA

WITHOUT OPEN-CHEST SURGERY
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ABSTRACT

Introduction: Renal cell carcinoma with thrombus in the inferior vena cava and no apparent
metastasis requires immediate surgical treatment. Over the last few years, extracorporeal circulation
with deep hypothermia and total circulatory arrest have played an increasingly important role in the
treatment of diseases not associated with primary cardiovascular disorders, such as cavoatrial tumor
thrombus in uterine tumors, adrenal tumors, Wilms’ tumor, as well as renal cell carcinoma.

Case Report: A 78-year-old patient with renal cell carcinoma and tumoral thrombus in the
inferior vena cava and above the supra-hepatic veins underwent right radical nephrectomy and removal
of the thrombus from the vena cava with extracorporeal circulation and deep hypothermia with total
circulatory arrest without opening the chest. The patient presented good post-operative evolution.

Key words: kidney neoplasms; vena cava, inferior; thrombus; nephrectomy; extracorporeal circulation
Int Braz J Urol.  2005; 31: 49-50

INTRODUCTION

When not associated with metastasis, the sur-
gical treatment of renal cell carcinoma with tumoral
thrombus in the inferior vena cava (IVC) presents
good results that increase the quality of life and sur-
vival (1). However, this is a very difficult technical
procedure that involves morbidity. We present a case
of right radical nephrectomy with extracorporeal cir-
culation, total circulatory arrest with profound hypo-
thermia, without open-chest surgery.

CASE REPORT

A 78-year-old male patient presented a clini-
cal history of poor health for 3 months. The abdomi-
nal ultrasound revealed a solid lesion in the right kid-
ney with thrombus in the IVC. Magnetic resonance
imaging confirmed a kidney tumor with level-III

thrombus in the IVC extending up to the right atrium
and with no evidence of metastasis (Figure-1). The
chest X-ray and bone scintigraphy were normal. The
surgical approach was through a Chevron incision.
The falciform ligament was incised, the liver was
pushed inferiorly and the pericardium was opened
with the insertion of the diaphragm below the xyfoid
appendix. The pericardial window allowed access to
the IVC above the diaphragm and permitted cardiac
defibrillation. A radical nephrectomy was performed,
followed by extracorporeal circulation with deep hy-
pothermia and total circulatory arrest without open-
ing the chest.

Extracorporeal circulation was established by
introducing a cannula in the right femoral artery, right
femoral and subclavian vein. At 20° C body tempera-
ture, circulatory arrest was commenced and infra-he-
patic as well as supra-hepatic longitudinal cavotomy
extending to the right atrium were initiated. The
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thrombus was completely extracted. Aortic clipping
and cardioplegic solutions were not utilized in this
procedure.

During re-warming, the heart was defibril-
lated at a temperature of 30° C and no difficulties were
encountered in discontinuing extracorporeal circula-
tion. The duration of the cardiac arrest was 18 min-
utes. The patient was discharged from hospital on the
eighth post-operative day and is currently in good
general condition.

COMMENTS

Renal cell tumors with thrombus in the IVC
without metastasis require immediate surgical treat-
ment. As yet, there is no consensus regarding the sur-
gical technique of choice, but studies demonstrate that
extracorporeal circulation improves operative condi-
tions and reduces surgical morbidity (2). The choice
of a circulatory support technique consisting of ei-
ther normothermic perfusion with venous drainage
or total circulatory arrest with profound hypothermia
has not been defined (3). When open-chest surgery is
avoided, there is a reduction in post-operative com-
plications. The main variables to be considered when
choosing this method are: duration of surgery, tech-
nical intra-operative difficulties, the size of the tu-
mor and thrombus, as well as the localization and the

surgeon’s personal preference. In this case, we chose
total circulatory arrest with deep hypothermia as the
surgical field would provide better visibility of the
vascular anatomy for complete extraction of the
thrombus. The pericardial window provides access
to the IVC and atrium as well as allowing defibrilla-
tion of the heart for the re-establishment of normal
coordinated heartbeats. Adverse post-operative effects
of this procedure are transitory if the duration of hy-
pothermia is less than 40 minutes. The return to rou-
tine activities after a reduced period of hospitaliza-
tion indicates that this could be an important method
for re-section procedures of renal tumors with throm-
bus in the supra-hepatic vena cava.
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Figure 1 –  Magnetic resonance imaging demonstrating right
kidney tumor and level-III (atrial) thrombus in the inferior vena
cava.
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ABSTRACT

Pelvic surgery is the most common cause of iatrogenic ureteral injury, and traditionally re-
pair of such injuries requires laparotomy. We report the case of a 48-year-old woman with an iatro-
genic ureteral injury after laparoscopic ophorectomy which was laparoscopically reimplanted using
the Lich-Gregoire technique. Total operating time was 150 minutes and estimated blood loss was 100
mL. Two months after surgery she is asymptomatic with normal renal function.
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INTRODUCTION

The incidence of laparoscopic ureteral inju-
ries in pelvic surgery range from less than 1% to 2%
and laparoscopically assisted vaginal hysterectomy
is the leading procedure in which injury occurs (1).
Intraoperative injury to the ureter may result from
ligation, angulation, transection, laceration, crush,
ischemia, and resection. Most cases are only identi-
fied postoperatively and traditionally surgical repair
is performed by laparotomy. We present a case of an
iatrogenic ureteral injury managed laparoscopically
by ureteral reimplantation.

CASE REPORT

A 48-year-old white woman underwent a
laparoscopic oophorectomy for an ovarian cyst and 4
months after the surgical procedure she came to our
service complaining about pain in her right flank,
chills and fever.

Microscopic urinalysis revealed bacteriuria
and pyuria, and urine culture showed a growth of E.
coli. Ultrasonography showed a right pelviocaliceal

dilatation and excretory urography demonstrated a
functional exclusion of the right kidney. Magnetic
resonance imaging urography identified right ureteral
stenosis just after crossing the iliac vessels. Techne-
tium-99m dimercaptosuccinic acid (Tc-99m DMSA)
scintigraphy showed relative renal function of 20%
in the right kidney (Figure-1).

The patient underwent laparoscopic ureteral
reimplatation according to Lich-Gregoir technique.
The patient was placed in a 45-degrees lateral decu-
bitus position and a 10 mm trocar was placed in the
periumbilical area for the 30-degree laparoscope.
Another 10 mm trocar was placed in the anterior ax-
illary line 4 cm below the umbilical level and a 5 mm
trocar was placed in the midline, approximately half-
way between the umbilicus and the pubis. The ab-
dominal cavity was inspected and intraperitoneal ad-
hesions in the pelvis were identified. The right colon
was reflected and the dilated ureter was isolated.
The ureteral dissection in the inferior direction
showed a fibrous area at the level of the iliac vessels.
The ureter was sectioned proximally to the obstruc-
tion site and ureteral reimplatation was performed
with the Lich-Gregoire technique. The total operat-
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ing time was 150 minutes and the estimated blood
loss was 100 mL. There were no intraoperative or
postoperative complications and the patient was dis-
charged 36 hours after the surgical procedure with
the indwelling catheter being removed on day 5.

One month after surgery, the patient had nega-
tive urine cultures and an unremarkable intravenous
urogram, except for a minimal delay in filling of the
collecting system with contrast material and residual
ureteral dilatation (Figure-2).

In the second postoperative month the patient
was asymptomatic and was submitted to another
DMSA scintigraphy which showed a right relative
function of 45.5%  (Figure-1).

COMMENTS

The concepts and techniques of the uretero-
neocystostomy, most commonly performed for the

Figure 1 – A) Preoperative Tc-99m DMSA scintigraphy detected right renal parenchymal scars and a normal left kidney. The quantifi-
cation of relative renal function based on DMSA uptake showed to be 20% on the right kidney and 80% on the left. B) Postoperative
DMSA scintigraphy demonstrated an improvement in relative renal function, with relative function of the right kidney of 45.5%.

correction of vesicoureteral reflux in children, are
also applicable to ureteral reimplantation for the
repair of ureteral injuries, including stricture and in-
traoperative injury (2). A variety of techniques have
been described and we reported a case successfully
managed using a laparoscopic Lich-Gregoire pro-
cedure.

Most of the experimental studies report a re-
duction of adhesion formation after laparoscopic sur-
gery compared to open surgery, and we did not find
any difficulty in performing the laparoscopic repair
after the gynecologic laparoscopic surgery.

Although abdominal open surgeries cause
adhesions that may render subsequent laparoscopic
access and dissection problematic, we support the
opinion that laparoscopy can be done even after open
surgeries. Parsons et al. (3) analyzed the effect of a
previous abdominal surgery on urological
laparoscopy and they concluded that it does not ap-
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Figure 2 – A) Preoperative intravenous pyelogram showed asymmetric renal enhancement. The right kidney was poorly enhanced 9
hours after iodine-based contrast material injection, and the right pelviocaliceal system and ureter were not enhanced on this exam. B)
Postoperative intravenous pyelogram 30 days after surgery demonstrated mild right renal enlargement associated with delayed excre-
tion and dilatation of the right collecting system and upper third of the ureter, compatible with post-surgical status.

pear to adversely affect the performance of a subse-
quent urological laparoscopy. So, laparoscopic ure-
teral repair can be done after open and laparoscopic
ureteral injuries.

In our literature review, it seems that this is
the first case of ureteral reimplantation by
laparoscopic approach after iatrogenic ureteral injury.
Despite the limited experience, laparoscopic repair
of ureteral injuries seems to be feasible and safe.
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ABSTRACT

The incidence of secondary testicular tumors ranges from 0.02 to 2.5% among autopsies in
general. With the exception of leukemias and lymphomas, prostate cancer is the most common pri-
mary site. It is diagnosed in autopsies or incidentally, following therapeutic orchiectomies in more
advanced stages of the disease.

In the present report, we show a case of testicular metastasis derived from prostate neoplasm
whose clinical presentation as a single metastasis was similar to a primary testicular neoplasm. The
diagnosis was evidenced after orchiectomy by histological examination and immunohistochemical tests.

Key words: testis; neoplasm metastasis; prostatic neoplasms
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INTRODUCTION

Prostate adenocarcinoma is the most fre-
quently diagnosed neoplasm in men and its natural
history is largely known. The most common meta-
static sites are iliac lymph nodes, bones and lungs,
then followed more rarely by bladder, liver, adrenal
and brain (1,2). The testis is a rare site for prostate
cancer metastases and is usually found in autopsies
or incidentally after therapeutic orchiectomies for
advanced disease. In this paper, we report one case
of testicular metastasis from prostate cancer mimick-
ing a primary testicular tumor in a young patient.

CASE REPORT

A 45-year old Caucasian patient presented
increased volume and sensation of heaviness in his
left testis for 2 months. Upon physical examination,
he presented increased volume in the left testis with

hardened consistency, smooth surface and absence
of inflammatory signs. Two years earlier, the patient
had undergone radical prostatectomy due to Gleason
9 prostate adenocarcinoma, and one year earlier he
showed an increase in prostate specific antigen (PSA)
levels, which was interpreted as a progression of dis-
ease, and hormone therapy with cyproterone acetate
was used to control the disease. Bone scintigraphy
and chest X-radiography were normal.

A scrotal ultrasound was performed, which
showed an enlarged testis (5 x 3 x 3 cm) with hetero-
geneous parenchyma and multiple calcifications. The
spermatic cord and epididymis had normal shape and
outline.

Due to the main suspicion that this was a pri-
mary testicular tumor, orchiectomy was performed
by inguinal access. Macroscopically, the testis showed
irregular external shape, with whitish aspect, vague
limits, and a peripheral mass dislodging the normal
testicular parenchyma. The histological examination
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revealed a solid, non-differentiated tumor, which did
not suggest a primary testicular tumor. There was tu-
bular infiltration as well in the rete testes and epid-
idymis (Figure-1). The immunohistochemical panel
confirmed the prostate as a primary site due to the
positivity of cytokeratins AE1/AE3 and PSA and the
negativity of classical markers of germinative tumors
such as the antigen CD30, human chorionic gonadot-
ropin (β-HCG), alpha-fetoprotein (AFP) and placen-
tal alkaline phosphatase (Figure-2).

Serum levels of β-HCG, AFP and lactic de-
hydrogenase were normal. The pre-operative PSA,
which was 4.13 ng/mL decreased to 1.22 ng/mL within
2 months of the procedure. The patient has been fol-
lowed with no progression of the disease found to
the present moment.

COMMENTS

Testicular metastases are uncommon phe-
nomena that are present in 0.02 to 2.5% of autopsies,
with approximately 200 cases being reported in the

Figure 1 – Neoplasm infiltrating the testis. The seminiferous tubule is involved with non-differentiated neoplastic cells (HE, X250).

literature (1). Tumors that most commonly send me-
tastases to the testis are prostate, lung, melanoma and
kidney. Testicular metastases are rarely derived from
stomach, pancreas, bladder, rectum or penis (2).

This case shows a rare finding of testicular
metastasis deriving from a prostate neoplasm, which
was clinically observed through an increase in left
scrotal volume associated with young age, a fact that
is uncommon in this neoplasm. Most cases of me-
tastases from prostate cancer are evidenced by au-
topsies or palliative bilateral orchiectomies aimed to
control advanced disease in elderly patients. Addi-
tionally, the metastasis was single, with no metastases
detected in other organs, stressing its rarity.

Microscopically, the neoplasm had a diffuse
testicular involvement without preserving the semin-
iferous tubules (3). This feature, associated with the
non-differentiated nature of the neoplasm as well as
the clinical findings, established primary testicular
neoplasm as the main differential diagnosis. The di-
agnosis of metastatic prostate cancer was confirmed
only by immunohistochemical analysis.
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Figure 2 – Positive expression of prostate specific antigen (PSA) by metastatic cells involving a seminiferous tubule (Avidin-biotin
peroxidase, anti-PSA antibody 1:20, X250).
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ABSTRACT

Objectives: To assess if there is an age group where the occurrence of persistent processus
vaginalis is more frequent in patients with cryptorchidism.

Materials and Methods: We studied 24 fetuses with gestational age between 23 and 35 weeks
postconception (control group) and 102 patients (137 testes) with cryptorchidism aged between 1 and
33 years (mean 10.3 years). We considered 2 situations for analysis of the processus vaginalis: a)
complete persistence of processus vaginalis and, b) complete obliteration of the processus vaginalis
between the internal inguinal ring and the upper pole of the testis.

Results: Of the 137 cases of cryptorchidism, the processus vaginalis was patent in 79
(57.6%) and obliterated in 58 (42.4%). Of the 55 patients between 1 and 4 years old, 37 (67.2%)
had a patent processus vaginalis and 18 (32.8%) an obliterated one. Of the 37 patients between 5
and 8 years, 17 (45.9%) had patent processus vaginalis and 20 (54.1%) had an obliterated processus.
In the 45 patients over 9 years of age, in 25 (55.5%) the processus vaginalis was patent and in 20
(44.5%) it was obliterated. In the fetuses, we found 4 cases (8.3%) of persistence of the processus
vaginalis.

Conclusions: There was no difference in the occurrence of patent processus vaginalis be-
tween the various age ranges under study. Patent processus vaginalis was more frequent in patients
with cryptorchidism than in fetuses.

Key words: testis; cryptorchidism; fetus; congenital abnormalities; surgery; inguinal hernia
Int Braz J Urol.  2005; 31: 57-61

INTRODUCTION

Cryptorchidism is one of the most common
congenital pathologies in males, with an incidence
ranging from 2 to 5% of term births, and can reach up
to 30% in premature birth (1-3). Several anomalies
are associated with cryptorchidism; however epididy-
mal anomalies and inguinal hernia are among the most
frequent (3-5).

The occurrence of inguinal hernias is due to
the persistence of the processus vaginalis (6,7). The
processus vaginalis is a blind-ending sac extending

from the peritoneum to the scrotum, which is layered
by celomic epithelium (8). This generally obliterates
upon the conclusion of testicular migration (6,7). In
cases where the processus vaginalis does not obliter-
ate, the child can develop inguinal hernia or commu-
nicating hydrocele (4). When the processus vaginalis
is open in patients with cryptorchidism, the incidence
of epididymal anomalies is significantly higher than
when this structure is obliterated (9-11).

There are several studies in the literature on
the incidence of epididymal anomaly and its relation
to the persistence of the processus vaginalis (9-11),

Pediatric Urology
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nevertheless, in these studies, patients with patholo-
gies such as hydrocele or inguinal hernia were used
as a control group (10,11).

The objective of this work is to study the pro-
cessus vaginalis in patients with cryptorchidism, ob-
serving if there is an age range where the occurrence
of persistence of the processus vaginalis is more fre-
quent. As a control group, we used human fetuses
whose testes had already completed their migration,
which is undiscussed in the literature.

MATERIALS AND METHODS

From January 2000 to July 2004, we studied
24 fetuses (48 testes) with gestational age between
23 and 35 weeks postconception (WPC), with mean
age of 28.7 WPC, and 102 patients (140 testes) with
cryptorchidism aged between 1 and 33 years (mean
10.3 years).

All fetuses under study were in a perfect state
of conservation with no detectable congenital mal-
formations, with age calculated in WPC by measur-
ing the foot length (12-14). Fetal testes located in the
scrotum were used as a control group.

According to their position, cryptorchid tes-
tes were classified during surgery into 4 groups: a)
abdominal – testis locate above the internal inguinal
ring, b) internal inguinal ring – testis in contact with
the internal inguinal ring area, c) inguinal canal – testis
located between the internal and the external inguinal
ring, d) external inguinal ring – testis in contact with
the external inguinal ring.

The access used for approaching the proces-
sus vaginalis in patients with cryptorchidism was a
transversal inguinal incision above the internal in-

guinal ring. Once the inguinal canal was opened,
the testis and the spermatic vessels were identified
and, subsequently, the distal portion of the guber-
naculum that united the testis and the scrotum was
sectioned, and the spermatic vessels were dissected
up to the internal inguinal ring with an incision to
the cremaster. Placing a fine forceps inside in order
to assess its route assessed the persistence of pro-
cessus vaginalis. In fetuses, the dissection was per-
formed using as stereoscopic loupe with a magnifi-
cation of 2.5x.

In order to study the persistence of the pro-
cessus vaginalis, we considered 2 situations; a) com-
plete persistence of processus vaginalis, and b) com-
plete obliteration of the processus vaginalis between
the internal inguinal ring and the upper pole of the
testis (Figure-1).

For the contingence analysis of populations
under study, we used the qui-square statistical test
(p < 0.05) and Fisher’s exact test (p < 0.05) (15).

Informed consent was obtained for all cases
in this study. The research protocol for this study has
been reviewed and approved by our institution’s Eth-
ics Committee.

RESULTS

The positioning of the 140 cryptorchid testes
studied and its relation to the persistence of the pro-
cessus vaginalis is shown in Table-1. We observed
that most testes (50.7%) were located in the inguinal
canal. Anorchism occurred in 3 cases (2.14%), which
were subsequently withdrawn from our sample. Ab-
dominal testes presented the highest index of proces-
sus vaginalis persistence (75%), while the testes lo-

Testicular Position  Total (%)   Processus Vaginalis

Abdominal 016 (11.4) 12 (75)
Internal Ring 016 (11.4) 10 (62.5)
Canal 071 (50.7) 47 (66)
External Ring 034 (24.2) 10 (29)
Anorchism 003 (2.14) 00
Total 140 (100) 79 (57.6)

Table 1 – Testicular position in patients with cryptorchidism.



59

PERSISTENCE OF PROCESSUS VAGINALIS AND CRYPTORCHIDISM

cated in the external inguinal ring presented only 29%
of processus vaginalis persistence.

The relationship between the patient’s age and
persistence of the processus vaginalis is shown in
Table-2. Of the 137 cases under study, the processus
vaginalis was patent in 79 (57.6%) and obliterated in
58 (42.4%).

The age range that showed the highest fre-
quency of persistence of processus vaginalis was be-

Figure 1 – Schematic drawing demonstrating the persistence of the processus vaginalis (A) and the occluded processus vaginalis (B).

tween 1 and 4 years old (67.2%). However there was
no statistically significant difference between this and
the remaining groups; that is, patients between 5 and
8 years of age (p = 0.3749) and patients over 9 years
of age (p = 0.2657).

In the age range between 1 and 2 years of
age, our sample consisted of 24 testes (16 patients),
of which 16 (66.6%) presented a patent processus
vaginalis.

Table 2 – Persistence of the processus vaginalis in relation to age range. Three patients with anarchism are not computed.

AGE Patent Processus Vaginalis Obliterated Processus Vaginalis

1 to 4 years (55 pts) 37 18
5 to 8 years (37 pts) 17 20
> 9 years (45 pts) 25 20
Total = 137 pts 79 pts (57.6 %) 58 pts (43.4 %)
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In fetuses whose testes are already positioned
in the scrotum, we found 4 cases (8.3%) of persis-
tence of the processus vaginalis. When we compared
the cases of persistence of the processus vaginalis in
fetuses with patients with cryptorchidism, we ob-
served a higher prevalence of persistence of the pro-
cessus vaginalis in the patients with cryptorchidism
(p < 0.0001).

COMMENTS

The processus vaginalis is a structure identi-
fied in all species where there is testicular migration.
This conduct allows the passage of the male gonad
through the inguinal canal so it can be positioned in-
side the scrotum, which is the favorable environment
for spermatogenesis (6).

Normally, the processus vaginalis obliterates
following the testicular migration, separating the tu-
nica vaginalis and the peritoneal cavity. Though it
has been frequently postulated that the tunica
vaginalis would have one parietal and one visceral
layer, some authors state that this is incorrect since
the celomic epithelium is absorbed by the tunica al-
buginea during the embryonal period (16). Thus, the
processus vaginalis would form only one parietal
layer, which is called tunica vaginalis.

The exact moment when the closing of the
processus vaginalis occurs is still unknown. Studies
suggest that at birth, there is persistence of the pro-
cessus vaginalis in up to 80% of boys, with progres-
sively decreasing rates throughout the first year of
life (7,11,16). In a significant number of adult men,
the processus vaginalis never obliterates. However,
in the majority of these cases, there is no develop-
ment of indirect inguinal hernia (7,11,16).

There is no agreement concerning the site
where the closing of the processus vaginalis begins.
According to Scorer & Farrington (4), the occlusion
would progress from the region of the internal inguinal
ring to the most distal portion, while Johansen (7)
suggests the opposite direction.

The absence of complete regression that
leaves a fibrous and non-elastic tissue in the place of
the processus vaginalis could be associated with the
occurrence of the so-called ascent of the testes. This

term is used to describe those testes that, in spite of
being initially located in the newborn’s scrotum, are
identified as cryptorchid at a later age. This vestigial
structure would prevent the development of the sper-
matic cord in response to the somatic growth, anchor-
ing the testis, which would then assume a higher po-
sition (16,17).

In our sample, the processus vaginalis was
patent in 57.6% of patients with cryptorchidism and
in 8.3% of fetuses. The incidence of persistence of
the processus vaginalis was significantly higher in
patients with cryptorchidism than in fetuses whose
testes were positioned in the scrotum.

Previous studies have evidenced the persis-
tence of the processus vaginalis in a percentage that is
similar to the present study. Jackson et al. (18) identi-
fied persistence of vaginal conduct in 51.5% of cases,
and Scorer (19) found a patent conduct in 55% of cases.
Heath et al. (9) detected persistence of the processus
vaginalis in only 21.3% of their sample, while in 64
cases Bica & Hadziselimovic (20) report persistence
of the processus vaginalis in 81.3% of the cases.

While analyzing patient ages, we observed
that in cryptorchidism the age range with the highest
frequency of persistence of the processus vaginalis
was between 1 and 4 years of age (67.2%). However,
there was no statistically significant difference in re-
lation to the other 2 groups. In the 45 cases where
patients were older than 9 years of age, the processus
vaginalis was open in 25 (55.5%). These findings do
not confirm a trend towards the closing of the pro-
cessus vaginalis with age.

We conclude that there was no difference in
the frequency of patent processus vaginalis between
the age ranges under study, and that a patent proces-
sus vaginalis was more frequent in patients with cryp-
torchidism than in fetuses.
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ABSTRACT

Objective: To research technical alternatives for permanent gastrostomy that minimizes the
drawbacks and complications reported by several authors.

Materials and Methods: An experimental model was developed where the material was di-
vided into 2 groups: the study group (SG) composed of 12 half-breed dogs where the proposed tech-
nique was applied, and the control group (CG) composed of 10 animals where a gastrostomy as
proposed by Webster in 1974 was applied. On the 90th postoperative day, both groups underwent
tests for assessing competence concerning leakage. These were performed under general anesthesia
and following sacrifice.

Results: In the SG, under anesthesia only one animal had leakage through the gastrostomy.
Following sacrifice, leakage was observed in 2 animals. In the CG, under anesthesia, 2 animals had
leakage and, following sacrifice, only 1 animal did not present leakage. On histopathological analysis
of the SG, gastric mucosa was evidenced around the jejunal tubes, with normal features, moderate
inflammatory mononuclear infiltrate in jejunal tubes and only slight infiltrate around the gastrostomy
stoma. In the CG, ulceration was constant around the external stoma of the gastrostomy tubes. In the
corium, the inflammatory infiltrate was less intense than in the SG. The SG proved to be more effica-
cious than the CG concerning leakage, and this efficacy is attributed to the submucous valvular sys-
tem.

Conclusions: The featured technique showed competence concerning leakage, allowing its
clinical applicability as an alternative for permanent gastrostomy.

Key words: urinary diversion; urinary reservoirs, continent; experiments
Int Braz J Urol.  2005; 31: 62-68

INTRODUCTION

The research for a gastrostomy, which can
address the inability of using the oral route for feed-
ing, either in neurological diseases or neoplasms of
oropharynx, esophagus and stomach, has been re-
ported since the 19th century (1). The importance of
gastrostomy as a therapeutic option to enable the tem-
porary or permanent nutrition of several patients is

uncontested. However, many drawbacks and compli-
cations are attributed to these procedures, such as ob-
struction of the duodena by the catheter balloon, stom-
ach prolapse caused by the gastrostomy, persistency
of gastrocutaneous fistula, dehiscence of the
gastrostomy’s external stoma with peritonitis and sep-
sis. Such events have led many authors to develop
various techniques in an effort to solve or minimize
these problems (2-4).
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In an effort to contribute to the enhancement
of current gastrostomy techniques, especially perma-
nent ones, a new technique based on the Monti prin-
ciple was conceived. This uses a segment of the small
bowel for fashioning a continent vesicostomy (5).
Similarly, applying a jejunal segment to the stomach
was proposed, aiming to obtain a continent gastros-
tomy offering less drawbacks than the current ones.

MATERIALS AND METHODS

The study was conducted on 22 half-breed
dogs of both genders weighing between 15 and 18 kg
from the Experimental Surgery Center of the Federal
University of Pernambuco.

Animals were divided into 2 groups: the study
group (SG) composed of 12 dogs undergoing the new
proposed continent gastrostomy technique, and the
control group (CG), composed of 10 dogs undergo-
ing the gastrostomy technique using the Janeway prin-
ciple (1) as modified by Moss (6) and Webster (7).

Surgical Technique for the Study Group

A 20-cm median incision was made in order
to access the peritoneal cavity. Upon identifying the
stomach and the jejunum, a jejunal segment mea-
suring 2 cm in length was isolated, while preserving
its vascular pedicle. The jejunal segment was then
detubularized at the level of the anti-mesenteric edge
and retubularized in the opposite direction through
suture using separate stitches, thus creating a tube
measuring 6 cm in length and 0.5 cm in diameter
(Figure-1).

A longitudinal 8-cm seromuscular incision
that preserved the mucosa was made in the middle
third of the stomach between the lesser and the greater
curvature, separating the seromuscular layer from the
gastric mucosa in the 2 directions laterally to the in-
cision. A small opening was made in the mucosa at
the incision’s lower level where the lower margin of
the jejunal tube was introduced and sutured to the
orifice. The remainder of this tube was placed over
the previously dissected gastric mucosa and then cov-
ered by the seromuscular layer constituting the anti-
reflux valvular mechanism. The upper margin of the

jejunal tube was exteriorized through the upper angle
of the surgical incision (Figure-2).

Surgical Technique for the Control Group

We used the technique proposed by Webster
(7), which gathers the Janeway principles (1) for the
creation of a gastric tube using a linear stapler as pro-
posed by Moss (6), and a valvular mechanism with
placation stitches at the base of the tube as proposed
by Spivack (1).

The gastrostomy tube was created at the level
of the middle third of the stomach in the longitudinal
direction. The stomach’s anterior wall was then pulled
by 3 Allis forceps forming a plica measuring 2 cm in
width and 6 cm in length. The TLC 55 cutting linear
stapler was then inserted in the stomach’s wall under
the forceps under traction, so that a circular tube
would result after the stapling. Plication stitches were
applied at the base to create the valvular system and
the tube was then exteriorized and fixed to the skin
through a passage between the fibers of the left rec-
tus muscle of abdomen. At the end of the procedure,
the surgical wound was closed as in the SG (Figure-
3).

Evaluation

On the 90th postoperative day, all animals
from both groups underwent tests for assessing com-

Figure 1 –  Re-tubularized jejunal segment before being inserted
into the stomach.
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petency concerning leakage, initially with the live
animal and then following its sacrifice.

Under general anesthesia, 2 orogastric tubes
were introduced, one for infusion of saline solution
with methylene blue up to a final volume of 1500
mL, and the other for measuring the gastric tension
generated by saline infusion. A laparotomy was per-
formed for clamping the pylorus. Tensions were mea-
sured in linear cm of H

2
O, in a scale where the zero

point corresponded to the level of the animal’s mid-
axillary line.

Following sacrifice, the esophagus, stomach,
gastrostomy segment and first duodenal portion were
removed en-bloc and placed over a flat surface. Next,
as in the previous test, 2 orogastric tubes were intro-
duced into the esophagus, this time with ligation of
the extremities in order to avoid gastroesophageal
reflux and duodenal emptying. A saline solution drip
with methylene blue was infused up to a final vol-
ume of 1500 mL. The tensions were checked and
measured at the same scale, establishing the table’s
surface level as the zero point.

Macro and microscopic analyses of the gas-
tric tubes and implanted intestinal segments were
performed as well.

Results of continuous variables were ex-
pressed by their mean and standard deviation. Re-

sults of categorical variables were expressed by their
absolute and relative frequencies.

The Student’s “t” test for non-paired samples
was used. The qui-square test was used for assessing
a potential difference between frequencies. The
Fisher’s exact test was used in 2x2 contingency tables.

P value < 0.05 was considered statistically
significant.

RESULTS

Study Group

Of the 12 animals that underwent continent
gastrostomy using the Monti principle, 9 were as-
sessed for the continence test. Two animals died in
the immediate post-operative period due to anesthetic
accident and were replaced. One died on the 63rd day
due to peritonitis and gastric perforation caused by
duodenal obstruction resulting from external compres-
sion due to splenic volvulus.

On the third and fifth postoperative days, 2
animals presented dehiscence of the surgical wound
that was restricted to the skin and repaired with no
consequences.

The gastrostomy stomas maintained a good
aspect with no signs of skin erosion at the implanta-

Figure 2 – Schematic drawing of surgical technique in the study
group.

Figure 3 – Schematic drawing of surgical technique in the con-
trol group.
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tion site. All allowed gastric catheterization with a
Nelaton 8F catheter without any difficulty. In 2 ani-
mals, we observed the formation of a pellicle over
the stoma, which was easily removed during cath-
eterization.

In all animals, the gastric mucosa and the je-
junal segment had macroscopically normal aspects
with no signs of ulceration or irritation.

Only 1 animal had leakage through the gas-
trostomy when the saline infusion into the stomach
reached 800 mL. The remaining animals endured a
gastric volume of 1500 mL without leakage.

On the post-sacrifice continence test, leak-
age was seen in 2 animals (Table-1).

Control Group

All animals survived the experiments, how-
ever erosion of the skin surrounding the stomas was
seen in 9 animals, and 5 of these presented tube re-
traction with closure of the gastrostomies. Six ani-
mals were re-operated upon, including 2 to correct
stenosis of the gastrostomy stoma and 4 for laparo-
tomy to reimplant the gastrostomy tubes, which had
subaponeurotic retractions (Table-2). The latter were

         Under Anesthesia               Following Sacrifice
N   Volume (mL)        Tension              Leakage              Volume (mL)         Tension          Leakage Obs.

                        (cm H
2
O)                         (cm H

2
O)

1 1500 15 - 1500 12 -
2 Death
3 1500 10 - 1500 13 -
4 1500 17 -   700 10 +
5 1500 17 - 1500 19 -
6   800 14 +   400   8 +
7 1500 14 - 1500 14 -
8 1500 30 - 1500 30 -
9 Death
10 1500 10 - 1500 17 -
11 1500 16 - 1500 12 -

12 Death

Table 1 – Continence analysis in the study group. The mean infused volume under anesthesia (1422 mL +/- 426) was not
different from the infused volume following sacrifice (t = 0.824, p = 0.422).

tested for gastric continence 3 months after the cor-
rections.

When tested for gastric continence under gen-
eral anesthesia, only 2 animals had leakage. On the
gastric continence test performed following sacrifice,
only 1 of the 10 animals did not present leakage
(Table-3).

When the SG and the CG were compared re-
garding the leakage test under anesthesia, there was
no statistically significant difference when the
Fisher’s test was applied (p = 1.000). In relation to
the post-sacrifice leakage test, there was a signifi-
cantly higher frequency of leakage in the CG (p =
0.0005).

Histopathological analysis

Study Group

In this group, the gastric mucosa around the
jejunal tube had normal features with no inflamma-
tory signs. The jejunal tubes were internally covered
by mucosa characterized by the presence of villosi-
ties covered by columnar epithelium with abundant
goblet cells and some erosion foci. The chorion was
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Table 2 – Complications in the control group.

N                 Skin                 Stomal                Gastrostomy          Re-operation          Repair of             Laparotomy
                 Erosion          Stenosis                 Retraction                         Stenosis

1 + - - - - -
2 + + + + + -
3 - - - - - -
4 + + + + + +
5 + - - - - -
6 + - - - - -
7 + + + + + +
8 + + - + + -
9 + + + + + +
10 + + + + + +

                       Under Anesthesia                  Following Sacrifice
N               Volume               Tension                Leakage                Volume                      Tension                    Leakage

 (mL)               (cm H
2
O) (mL)                     (cm H

2
O)

1 1.250 12 +   350   6 +
2 1.250 10 +   750   8 +
3 1.500   9 -   750 10 +
4 1.500 13 -   600 10 +
5 1.500 15 - 1250   9 +
6 1.500 13 - 1500   8 -
7 1.500 13 -   350   4 +
8 1.500 15 -   500   5 +
9 1.500 13 -   600   6 +
10 1.500 10 -   300   3 +

Table 3 –  Continence test in the control group. Mean volume of saline solution infused under anesthesia (1450 mL +/-
105) was significantly higher (t = 5.537, p < 0.001) than the volume infused following sacrifice (695 +/- 396 mL).

enlarged due to the presence of moderate mononuclear
inflammatory infiltrate.

Around the anastomosis site between the skin
and the jejunal tube, we observed mild inflammatory
infiltrate, predominantly mononuclear, with no signs
of ulceration. These findings were common to all the
examined specimens.

Control Group

Skin ulceration around the gastrostomy tube
stomas was constant, with a presence of reparative

changes in the gastric mucosa at this level. The tube
mucosa had typical features of the mucosa found in
the gastric body where parietal and principal cells
were identified. In the chorion, there was mono- and
polymorphonuclear infiltrate, less intense than the one
detected in the SG.

COMMENTS

Gastrostomy remains the best method for giv-
ing nutrients to a considerable amount of patients who,
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due to different causes, are unable to use the oral route
for this purpose.

The rationale for using the Monti principle
to construct a continent gastrostomy was based on
the encouraging results obtained by different authors
in the performance of vesicostomies and cecostomies
that showed to be continent and easy to perform (8-
11). The surgical technique does not present major
difficulties and can be performed by anyone who is
familiar with intestinal anastomoses.

The SG was the first to be performed, thus it
was more exposed to the learning curve, especially
concerning the anesthesia, which, due to technical
reasons, resulted in the death of 2 animals.

The repetition of continence tests following
sacrifice was designed to test the competence of the
valvular mechanism without influence of the gastroe-
sophageal reflux, a variable factor that could inter-
fere with the results. The use of methylene blue in
the test’s saline solution aimed to improve the visual-
ization for identifying gastric leakage. The standard-
ized maximum volume of 1500 mL of saline solution
infused into the stomach was established after assess-
ments performed on the pilot animal where the in-
fused volume did not result in leakage.

When comparing both groups in relation to
surgical technique, we observed that the technique
employed in the control group with the aid of the lin-
ear stapler while creating the gastric tube made the
surgical procedure easier, reducing the surgical time.
However, it did not seem to prevent the gastric leak-
age observed in the post-sacrifice test, despite the
appliance of plication stitches at its base in compli-
ance with the anti-reflux Spivack technique (1). In
the CG, the gastrostomy tube was exteriorized though
the rectus muscle of the abdomen, which confers an
additional valvular system. We believe that this ex-
plains the different results observed between in vivo
and post-sacrifice continence tests. The statistical
analysis of leakage frequency following sacrifice
gives mathematical support to the biological obser-
vation. Moreover, when compared to the CG, the high-
est volume of saline solution infused in the animals’
stomach in the SG gives additional support to the ef-
ficiency of the valvular system projected for gastros-
tomy continence.

The SG showed to be more effective concern-
ing the control of gastric leakage, despite the gastros-
tomy tube being exteriorized at the level of the linea
alba; that is, without muscular influence. This allows
us to suggest that the observed continence was de-
pendent exclusively on the submucous valvular
mechanism. Another important fact is that in the SG,
the gastrostomy tube was created with a jejunal seg-
ment whose mucosa does not have acid secretion,
while in the CG a gastric tube was used, consequently
creating an acid-secreting mucosa, which, in associa-
tion with gastric leakage, may have contributed to
the development of erosions and dehiscences around
the gastrostomy stomas.

Similarly to the Janeway technique and also
to other approaches that use part of the stomach as a
gastrostomy device, another advantage of the gastros-
tomy with the jejunal tube using the Monti principle
is that this technique is difficult to apply to patients
who undergo partial gastrectomy, while in the pro-
posed technique, the jejunal tube added to the stom-
ach can be applied to any segment (1,12).

The elaboration of catheterization tubes
through transverse re-tubularization of small intesti-
nal segments has provided its use in several segments
of the digestive tract, allowing the performance of
several functions through continent cecostomy and
sigmoidostomy for antegrade intestinal enema used
for treating neurogenic constipation (8-11). Other uses
can be tested in the future, such as continent jejunos-
tomy for feeding gastrectomy patients where a gas-
trostomy is not possible.

At the present moment, 14 patients have un-
dergone continent gastrostomy according to this tech-
nique with quite satisfactory results.
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STONE DISEASE _______________________________________________________________

Obesity, weight gain, and the risk of kidney stones
Taylor EN, Stampfer MJ, Curhan GC

Channing Laboratory, Department of Medicine, Brigham and Women’s Hospital, Harvard Medical School,
Boston, Mass, USA

JAMA. 2005; 293: 455-62

Context: Larger body size may result in increased urinary excretion of calcium, oxalate, and uric acid,
thereby increasing the risk for calcium-containing kidney stones. It is unclear if obesity increases the risk of
stone formation, and it is not known if weight gain influences risk.

Objective: To determine if weight, weight gain, body mass index (BMI), and waist circumference are
associated with kidney stone formation.

Design, Setting, and Participants: A prospective study of 3 large cohorts: the Health Professionals
Follow-up Study (N = 45,988 men; age range at baseline, 40-75 years), the Nurses’ Health Study I (N = 93,758
older women; age range at baseline, 34-59 years), and the Nurses’ Health Study II (N = 101,877 younger
women; age range at baseline, 27-44 years).

Main Outcome Measures: Incidence of symptomatic kidney stones.
Results: We documented 4827 incident kidney stones over a combined 46 years of follow-up. After

adjusting for age, dietary factors, fluid intake, and thiazide use, the relative risk (RR) for stone formation in
men weighing more than 220 lb (100.0 kg) vs men less than 150 lb (68.2 kg) was 1.44 (95% confidence interval
[CI], 1.11-1.86; P = .002 for trend). In older and younger women, RRs for these weight categories were 1.89
(95% CI, 1.52-2.36; P<.001 for trend) and 1.92 (95% CI, 1.59-2.31; P<.001 for trend), respectively. The RR in
men who gained more than 35 lb (15.9 kg) since age 21 years vs men whose weight did not change was 1.39
(95% CI, 1.14-1.70; P = .001 for trend). Corresponding RRs for the same categories of weight gain since age 18
years in older and younger women were 1.70 (95% CI, 1.40-2.05; P<.001 for trend) and 1.82 (95% CI, 1.50-
2.21; P<.001 for trend). Body mass index was associated with the risk of kidney stone formation: the RR for
men with a BMI of 30 or greater vs those with a BMI of 21 to 22.9 was 1.33 (95% CI, 1.08-1.63; P<.001 for
trend). Corresponding RRs for the same categories of BMI in older and younger women were 1.90 (95% CI,
1.61-2.25; P<.001 for trend) and 2.09 (95% CI, 1.77-2.48; P<.001 for trend). Waist circumference was also
positively associated with risk in men (P = .002 for trend) and in older and younger women (P<.001 for trend
for both).

Conclusions: Obesity and weight gain increase the risk of kidney stone formation. The magnitude of
the increased risk may be greater in women than in men.

Editorial Comment
Many urologists have long suspected that obese individuals are at increased risk of kidney stone

formation, with the risk of stone disease assumed to be due to across-the-board overindulgence in substances
know to be associated with stone formation, such as dairy products, animal protein and salt. Taylor and colleagues
confirmed the suspicion of increased stone risk with obesity in 3 prospective cohort studies that used food
frequency questionnaires and assessed the rate of incident stone formation. They determined that the relative
risk (RR) of incident stone formation correlated positively with weight, weight gain and body mass index
(BMI) in over 240,000 individuals comprising 3 large independent cohorts of men (Health Professional follow-
up Study), younger women (Nurses’ Health Study II) and older women (Nurses’ Health Study I). Furthermore,
this correlation held when adjusting for age and dietary and medication factors known to be associated with
stone risk.
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The mechanism by which obesity increases stone risk is not known. Several studies have linked obesity
and insulin resistance with an increased risk of uric acid stone formation as a result of a defect in renal
ammoniagenesis (1). Of note, this association was found to be independent of diet. Hyperinsulinemia has also
been shown to have a hypercalciuric effect that could potentially increase the risk of calcium stones (2). Other
investigators found higher urinary uric acid levels in obese stone formers compared with non-obese stone
formers (3). Taken together, these studies suggest both diet-dependent and diet-independent mechanisms for
the increased rate of stone formation. Given the increased difficulty in surgically treating stones in obese
patients, efforts should be made not only to correct underlying metabolic risk factors in these patients, but also
to encourage weight control.
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Associate Professor of Urology
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Treatment of complete staghorn stones: a prospective randomized comparison of open surgery versus
percutaneous nephrolithotomy

Al-Kohlany, K, Shokeir, AA, Mosbah, A, Mohsen, T, Shoma, AM, Eraky, I, El-Kenasy, M and El-Kappany, HA
J Urol. 2005; 173: 467-73

Purpose: We studied the role of open surgery versus percutaneous nephrolithotomy (PCNL) in the
treatment of complete staghorn stones in a prospective randomized manner.

Materials and Methods: A total of 79 patients with 88 complete staghorn stones, defined as filling the
entire collecting system or at least 80% of it, were prospectively randomized for PCNL (43) or open surgery
(45). Intraoperative and postoperative morbidity, operative time, hospital stay, and stone clearance at discharge
home and followup were compared for both methods. Patients with significant residuals in both groups were
subjected to extracorporeal shock wave lithotripsy (Dornier Medical Systems, Inc., Marietta, Georgia) on an
outpatient basis. Followup was completed for all cases with a mean duration +/- SD of 4.9 +/- 2.5 months
(range 3 to 14). Renal function was evaluated by Tc-mercaptoacetyltriglycine renogram before and after treatment
in both groups.

Results: Intraoperative complications in terms of bleeding requiring blood transfusion, and pleural,
vascular or ureteral injuries were recorded in 7 patients (16.3%) in the PCNL and 17 (37.8%) in the open
surgery groups, a difference of significant value (p <0.05). Major postoperative complications including massive
hematuria requiring blood transfusion, septicemia, urinary leakage and wound infection were observed in 8
patients (18.6%) in the PCNL group and in 14 (31.1%) in the open surgery group, a difference of no significant
value. PCNL was associated with shorter operative time (127 +/- 30 vs 204 +/- 31 minutes, p <0.001), shorter
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hospital stay (6.4 +/- 4.2 vs 10 +/- 4.2 days, p <0.001) and earlier return to work (2.5 +/- 0.8 vs 4.1 +/- 1 weeks,
p <0.001). On the other hand both treatment groups were comparable in regard to stone-free rates at discharge
home (49% vs 66%) and at followup (74% vs 82%). At followup renal function improved or remained stable in
91% and 86.7% in the PCNL and open surgery groups, respectively.

Conclusions: PCNL is a valuable treatment option for complete staghorn stones with a stone-free rate
approaching that of open surgery. Moreover, it has the advantages of lower morbidity, shorter operative time,
shorter hospital stay and earlier return to work.

Editorial Comment
In 1997, the AUA Nephrolithiasis Clinical Guidelines Panel performed an extensive literature review

to determine the optimal treatment of staghorn calculi (1). At that time, not a single prospective, randomized,
trial compared any of the treatment options: SWL, PCNL, combination therapy and open surgery.  Based on
their review, they recommended PCNL, with or without adjuvant SWL, as preferred treatment for staghorn
calculi, because it combined high stone free rates with relatively low morbidity. A new Guidelines Panel recently
completed an update of the review process, and changed their recommendation for treatment of most staghorn
calculi to PCNL-based therapy because of poorer stone free rates in recent series of combination PCNL/SWL,
likely due to heavy reliance on SWL and less on flexible nephroscopy for stone clearance (unpublished). In
their review, a single prospective, randomized trial compared SWL with PCNL monotherapy and showed clear
superiority of PCNL (2). Open surgery series in the updated review were few, and a decline in success rates is
thought to be due to reservation of open surgery for patients with only the most complex staghorn calculi and
those requiring extensive reconstruction of the collecting system, as well as to less experience in this technique
in the era of minimally invasive surgery.

The current authors performed a prospective, randomized trial comparing PCNL with open surgery for
the treatment of complete staghorn calculi. They found that PCNL provided comparable stone free rates to open
surgery but with reduced morbidity, shorter hospital length of stay and quicker recovery. These results validate
the findings of the Guidelines Panel, and lend further credibility to the recommendation of PCNL-based therapy
over open surgery by way of a non-biased comparison of the 2 modalities by a group of investigators with
extensive experience in both approaches. Although open surgery has nearly vanished from practice in the U.S.,
the procedure is still performed in some countries with limited resources and equipment for newer minimally
invasive techniques. With this trial, open surgery is relegated to an even more remote position in the
armamentarium of surgical treatments for nephrolithiasis.
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ENDOUROLOGY & LAPAROSCOPY _______________________________________________

Trends toward laparoscopic nephrectomy at a community hospital
Huynh PN, Hollander JB

Department of Urology, William Beaumont Hospital, Royal Oak, Michigan, USA
J Urol. 2005; 173: 547-51

Purpose: For proper indications at university hospitals laparoscopic nephrectomy is often considered
the standard of care. At community hospitals past surveys have not demonstrated this change. We describe the
changing practice patterns of performing laparoscopic nephrectomies in indicated patients at our community
hospital. We reviewed our data on monitoring our training program.

Materials and Methods: A retrospective chart review was performed of 381 consecutive complete
nephrectomies performed at our institution from February 2000 to December 2003, including 62 live donor
nephrectomies. Patient age, pathological size, operative time, estimated blood loss, duration to solid food
intake and duration of hospitalization were compared between open nephrectomy and laparoscopic
nephrectomy groups using the Wilcoxon 2-sample test. Surgical practice and surgeon characteristics were
also described.

Results: Patients who underwent laparoscopic nephrectomy demonstrated superior postoperative
recovery with earlier return to solid diet and shorter hospitalization. The 2 groups were similar in regard
to major complication rates. The number of laparoscopic nephrectomies increased annually, while the
number of open nephrectomies decreased. The number of laparoscopic urologists increased annually.
More importantly laparoscopic urologists performed an increasing number of nephrectomies, while
nonlaparoscopic urologists faced a decrease in the number of nephrectomies performed. There appeared
to be little evidence of hand assisted laparoscopic nephrectomy as a bridge to learning standard laparoscopic
nephrectomy.

Conclusions: Our training paradigm has safely and effectively trained community urologists to perform
laparoscopic nephrectomies. Laparoscopic nephrectomy is now considered a standard treatment option along
with conventional open surgery and it should be offered to the patient in the medical setting. Although fellowship
trained urologists can certainly add expertise to any program, community based hospitals do not have to depend
on them.

Editorial Comment
Since Claymann and colleagues described the first laparoscopic radical nephrectomy (LRN) in 1991,

the technology and techniques have evolved. Currently, LRN is considered the standard treatment option for
renal cancer patients. Although academic investigators have documented the advantages of this minimally
invasive procedure and its variations in surgical technique, interestingly, there is little data from the community
surgeons’ side. This manuscript demonstrates the feasibility, safety and learning curve of this surgical approach
in the community setting.

The increase of laparoscopic cases from 8 in 2000 to 52 in 2003 that the authors described revealed a
significant annual increase of nephrectomies (open, laparoscopic donor and radical) with less time of
hospitalization and resumption of solid food intake without increasing the rate of complications.

The practice includes general, oncological and laparoscopy fellowship trained urologists. Even the
urologists that did not receive formal fellowship training were able to take the minimally invasive approach
utilizing the hand assist device.
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Clearly this data shows that laparoscopic nephrectomies will be widely accepted as treatment of renal
cancer and transplantation for potential donors in the community setting.

Dr. Fernando J. Kim
Assistant Professor of Urology

University of Colorado Health Sciences Center
Denver, Colorado, USA

Laparoscopic skills training using a webcam trainer
Chung SY, Landsittel D, Chon CH, Ng CS, Fuchs GJ

Endourology Institute, Cedars-Sinai Medical Center, Los Angeles, California USA
J Urol. 2005; 173:180-3

Purpose: Many sophisticated and expensive trainers have been developed to assist surgeons in learning
basic laparoscopic skills. We developed an inexpensive trainer and evaluated its effectiveness.

Materials and Methods: The webcam laparoscopic training device is composed of a webcam, cardboard
box, desk lamp and home computer. This homemade trainer was evaluated against 2 commercially available
systems, namely the video Pelvitrainer (Karl Storz Endoscopy, Culver City, California) and the dual mirror
Simuview (Simulab Corp., Seattle, Washington). The Pelvitrainer consists of a fiberglass box, single lens optic
laparoscope, fiberoptic light source, endoscopic camera and video monitor, while the Simuview trainer uses 2
offset, facing mirrors and an uncovered plastic box. A total of 42 participants without prior laparoscopic training
were enrolled in the study and asked to execute 2 tasks, that is peg transfer and pattern cutting. Participants
were randomly assigned to 6 groups with each group representing a different permutation of trainers to be used.
The time required for participants to complete each task was recorded and differences in performance were
calculated. Paired t tests, the Wilcoxon signed rank test and ANOVA were performed to analyze the statistical
difference in performance times for all conditions.

Results: Statistical analyses of the 2 tasks showed no significant difference for the video and webcam
trainers. However, the mirror trainer gave significantly higher outcome values for tasks 1 and 2 compared to the
video (p = 0.01 and < 0.01) and webcam (p = 0.04 and < 0.01, respectively) methods. ANOVA indicated no
overall difference for tasks 1 and 2 across the orderings (p = 0.36 and 0.99, respectively). However, by attempt
3 the time required to complete the skill tests decreased significantly for all 3 trainers (each p < 0.01).

Conclusions: Our homemade webcam system is comparable in function to the more elaborate video
trainer but superior to the dual mirror trainer. For novice laparoscopists we believe that the webcam system is
an inexpensive and effective laparoscopic training device. Furthermore, the webcam system also allows instant
recording and review of techniques.

Editorial Comment
The lack of well defined training to optimize the learning curve for laparoscopic procedures is still a

challenge. The old saying, see one, do one, teach one, does not seem to apply to laparoscopy, as the authors
mentioned. The study evaluated dry lab training for laparoscopic skills using established tasks with different
types of trainers: 1) Pelvitrainer ($2,095) 2) Simuview ($300), and 3) a homemade webcam system ($30). Forty
two participants without prior laparoscopic training were asked to execute 2 basic tasks: 1) peg transfer (task 1)
and 2) pattern cutting (task 2). The participants were randomly assigned to different groups. The time required
for participants to complete each task was recorded and differences in performance were calculated. Although
the Simuview was effective, it showed significantly worse performance time compared to the other 2 systems,
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since it did not provide magnification. The authors concluded that the homemade laparoscopic trainer offers
easy setup and use with comparable quality to the fancier pelvic trainers allowing the user to record and play
back sessions for personal review or to have a distant proctor assisting via the Internet.

Unquestionably, better educational and training tools need to be developed to decrease the learning
curve and minimize complications in laparoscopic surgery. Certainly virtual simulation models as well as
training programs and centers are in need not only to grant the initial training but also to provide assistance in
the clinical setting.

Dr. Fernando J. Kim
Assistant Professor of Urology

University of Colorado Health Sciences Center
Denver, Colorado, USA

IMAGING _______________________________________________________________________

Significance of the pseudocapsule on MRI of renal neoplasms and its potential application for local
staging: a retrospective study

Roy C Sr, El Ghali S, Buy X, Lindner V, Lang H, Saussine C, Jacqmin D
University Hospital of Strasbourg, Radiology B Chirugie A, Hopital Civil CHU, Strasbourg, France

AJR Am J Roentgenol. 2005; 184: 113-20

Objective: The purpose of our study was to evaluate the role of MRI in showing a pseudocapsule for
local staging of renal tumors, and its potential application to select patients for partial surgery.

Materials and Methods: Eighty tumors (73 renal cell carcinomas [RCCs] and seven oncocytomas) were
preoperatively evaluated by MRI. MRI findings were assessed with a special focus on perinephric fat and
pseudocapsule. Correlations were performed with pathologic staging after surgery.

Results: At pathology, a pseudocapsule was recognized in 79 cases. Twenty-three RCC were staged
pT3a (21 clear cell; two papillary). MR images exhibited a pseudocapsule in 90% of cases as a hypointense rim
surrounding the tumor on T2-weighted images. MRI findings concerning isolated analysis of the pseudocapsule
for differentiating stage T1/T2 from T3a were sensitivity: 86%, 50%; specificity: 95%, 92%; positive predictive
value: 95%, 33%; negative predictive value: 88%, 92%; and accuracy: 93%, 89%, for clear cell and papillary
types, respectively. For stage T3a, with both abnormalities of the pseudocapsule and perirenal fat, results were,
for overall RCC sensitivity: 84%; specificity: 95%; positive predictive value: 91%; negative predictive value:
91%; and accuracy: 91%.

Conclusion: The identification of the pseudocapsule offers an additional value for local staging by
MRI. The presence of an intact pseudocapsule is a sign of lack of perinephric fat invasion. It is more likely to
predict that the tumor can be removed by partial surgery.

Editorial Comment
The identification of a well defined pseudocapsule around a small tumor has recently been considered

a very important finding for the local staging of a possible renal cell carcinoma. As we know this pseudocapsule
represents a narrow area of fibrosis and normal renal parenchyma, which is displaced by the slow growing
tumor. The demonstration of a well defined pseudocapsule by helical CT indicates that in the majority of
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cases the renal tumor is confined to the kidney (stage T1), thus amenable to conservative surgery: open
partial nephrectomy or laparoscopic partial nephrectomy (1). The identification of this pseudocapsule by CT
has 95% accuracy for predicting that the tumor is confined to the kidney. The authors used in this study MR
imaging findings for identification of the pseudocapsule and their results confirm the conclusion of the study
using multidector CT. The authors shows that the presence of pseudocapsule (thin, regular, linear band with
hypo- intensity signal in both T1 and T2 –weighted images), is a reliable imaging sign to predict lack of
perinephric fat invasion. Consequently, this sign is useful for differentiating stage T1/T2 from stage T3a,
with a 92% positive predictive value .When there is disruption of this pseudocapsule and consequent
opacification of the perirenal fat manifested as spiculation around the mass, the overall accuracy for predicting
stage T3a is 91% .This finding is very useful for adequate surgical management of renal tumors since in
many centers stage T3a tumor is considered a limitation for conservative renal surgery.

Reference
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CT in the preoperative evaluation of patients with renal cell carcinoma. AJR 2003; 180: 1271-7
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CT urography of urinary diversions with enhanced CT digital radiography: preliminary experience
Sudakoff GS, Guralnick M, Langenstroer P, Foley WD, Cihlar KL, Shakespear JS, See WA

Department of Radiology, Medical College of Wisconsin, Froedtert Hospital, Milwaukee, WI, USA
AJR Am J Roentgenol. 2005; 184: 131-8

Objective: The purpose of this study was to determine if 3D-rendered CT urography (CTU) depicts
both normal and abnormal findings in patients with urinary diversions and if the addition of contrast-enhanced
CT digital radiography (CTDR) improves opacification of the urinary collecting system.

Materials and Methods: Thirty CTU and contrast-enhanced CTDR examinations were performed in
24 patients who underwent cystectomy for bladder cancer. Indications for evaluation included hematuria,
tumor surveillance, or suspected diversion malfunction. All examinations were evaluated without knowledge
of the stage or grade of a patient’s tumor and were compared with the clinical records. Opacification of the
urinary collecting system was evaluated with 3D CTU alone, contrast-enhanced CTDR alone, and combined
CTU and CTDR.

Results: Nine abnormalities were identified including distal ureteral strictures (n = 4), vascular
compression of the mid left ureter (n = 1), scarring of the mid right pole infundibulum (n = 1), bilateral
hydronephrosis and hydroureter (n = 1), urinary reservoir calculus (n = 1), and tumor recurrence invading the
afferent limb of the neobladder (n = 1). Eight of the nine detected abnormalities were surgically or pathologically
confirmed. All abnormalities were identified on all three imaging techniques but were best seen on 3D CTU
and enhanced CTDR images. Incomplete opacification of the urinary collecting system occurred in 17 patients
with CTU alone, 12 patients with contrast-enhanced CTDR alone, and nine patients with combined CTU and
contrast-enhanced CTDR. Compared with CTU alone, the combined technique of 3D CTU and contrast-enhanced
CTDR improved opacification by a statistically significant difference (p = 0.037).
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Conclusion: CTU with 3D rendering can accurately depict both normal and abnormal postoperative
findings in patients with urinary diversions. Adding enhanced CTDR can improve visualization of the urinary
collecting system.

Editorial Comment
Radiologic evaluation of urinary diversion has 4 main objectives: the detection of postoperative

complications, the detection of newly developed urothelial tumors, to monitor upper tract distention and to
detect metastasis. Various surgical techniques that are used in continent and noncontinent diversions alter the
normal anatomy and make the radiologic interpretation difficult. An accurate interpretation can be made only if
radiologists become familiar with the various surgical procedures and the appearances of various postoperative
anatomic changes.

The type of imaging procedure and the frequency of imaging is dictated by the urologist preference.
In most cases, early complications  require urgent radiographic evaluation, usually with intravenous urography
or CT. Late complications of urinary diversion are more often insidious, and several imaging techniques has
been used: intravenous urography ,contrast enhanced CT, pouchograms, fluoroscopic loopogram or CT
loopogram. The authors present their results where a multidector 3D-CT urography associated with a digital
scout view of the abdomen and pelvis after intravenous contrast injection (enhanced CTDR), was performed
in 24 patients treated by cystectomy or cystoprostatectomy with subsequent urinary diversion. They compared
the 2 types of images in the opacification of the urinary collecting system and evaluated whether one technique
was superior or complementary to the other for the detection of any type of abnormalities. These patients
presented with ileal conduits, right colonic pouches and ileal neobladders. The combined imaging technique
of CTU and enhanced CTDR allowed total opacification of the urinary tract in 21 (70%) of 30 cases studied.
They found that the middle and distal left ureteral segments and the left ureteroenteric anastomosis were the
most common sites that failed to opacify on either CTU alone, enhanced CTDR, or combined CTU and
enhanced CTDR. Even with this drawback, there are numerous advantages of CTU over IV urography and
fluoroscopic loopogram. The advantage include better evaluation of distal ureter narrowing, tumor recurrence,
better detection and localization of urinary calculi and fistulae, identification and characterization of small
renal masses, and detection of extra urinary disease. Main limitations of loopogram include: incapacity of
retrograde opacification of the upper urinary tract, incapacity of evaluate renal function, and limitation to
detect renal masses, tumor recurrence or extra urinary disease. We have used the same technique presented
by the authors, for the evaluation of 16 patients with urinary diversions. Similarly, we have observed more
difficulties for adequate opacification of the distal portion of the left ureter. In order to improve this
visualization, we have added recently, a 250-mL saline bolus during excretory phase. This modification in
the technique allowed us to obtain improved opacification of the distal portion of left ureter in 37% of
patients. This modification was also useful for better demonstration of narrow fistulas in 2 patients. This is
a very good, very well written and nicely illustrated paper. As a radiologist, I found it extremely useful for
understanding all the surgical details of the more common surgical procedures used for urinary diversion.
There is no doubt that multidector CTU with 3D rendering has the potential to be the imaging technique of
choice for the initial evaluation of patients with urinary diversion.

Dr. Adilson Prando
Chief, Department of Radiology

Vera Cruz Hospital
Campinas, São Paulo, Brazil
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UROGENITAL TRAUMA _________________________________________________________

Renovascular injury: an argument for renal preservation
Barsness KA, Bensard DD, Partrick D, Hendrickson R, Koyle M, Calkins CM, Karrer F

Division of Pediatric Surgery, Department of Surgery, The Children’s Hospital, University of Colorado
Health Sciences Center, Denver, Colorado, USA

J Trauma. 2004; 57: 310-5

Background: Renovascular injury is uncommon among children. This study hypothesized that
preservation of the severely injured kidney can be achieved safely without renal insufficiency, postinjury
hypertension, or the need for hemodialysis.

Methods: Retrospective chart review of renal injuries seen between 1997 and 2001 at a level 1 pediatric
trauma center was conducted. Severity of injury was graded by the American Association for the Surgery of
Trauma Organ Injury Severity Scale. The outcome variables included the need for hemodialysis, impaired renal
function (creatinine), and postinjury hypertension.

Results: In this study, 34 children presented with grade 1, 2, or 3 injury (74%), whereas 13 children
presented with grade 4 or 5 renovascular injury (28%). The children with unilateral renovascular injury who
underwent either nephrectomy or renal preservation had comparable outcomes with no hypertension,
hemodialysis, or renal insufficiency in either group.

Conclusions: The treatment outcomes were not different between the patients who underwent renal
preservation and those who had immediate nephrectomy. The authors conclude that renal preservation should
be attempted for all children with grade 4 or 5 renovascular injury.

Editorial Comment
In adults the consensus seems to be that major renovascular injury is probably going to result in

nephrectomy (see article below). Those with complete avulsion are usually bleeding briskly and need speedy
vascular control to save their life; those with renal artery thrombosis nearly always eventually require nephrectomy
even if revascularization is attempted (see paper below) and it is starting to be seen that even venous lacerations
have a high nephrectomy rate even in the best hands (1). This pediatric series of 13 patients with grade IV (7
patients) or grade V (6 patients) renovascular injury, supports observing these patients without nephrectomy if
possible. Six children in this series who had no treatment seemed to do as well as 4 that had nephrectomy for
their injury. Even one child with bilateral hilar injuries (usually listed as a reason to attempt vascular repair)
was observed without vessel repair (although he later developed renovascular hypertension). Unfortunately,
the authors do not specify the outcomes of those with grade IV injuries compared to grade V. Obviously those
with grade V avulsions should be expected to do much worse! In any case, this paper is further evidence that
you should at least initially consider expectant management of renal trauma - in a pediatric subset with
nonexsanguinating renovascular trauma.

Reference
1. Santucci RA, Wessells H, Bartsch G, Descotes J, Heyns CF, McAninch JW, Nash P, Schmidlin F: Evaluation and

management of renal injuries: consensus statement of the renal trauma subcommittee. BJU Int. 2004; 93: 937-54.

Dr. Richard A. Santucci
Assistant Professor of Urology

Wayne State University
Detroit, Michigan, USA
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Outcome after major renovascular injuries: a Western trauma association multicenter report
Knudson MM, Harrison PB, Hoyt DB, Shatz DV, Zietlow SP, Bergstein JM, Mario LA, McAninch JW

San Francisco General Hospital of the University of California, USA
J Trauma. 2000; 49: 1116-22

Background: Major renal vascular injuries are uncommon and are frequently associated with a poor
outcome. In addition to renal dysfunction, posttraumatic renovascular hypertension may result, although the
true incidence of this complication is unknown. The objective of this study was to describe the factors contributing
to outcome after major renovascular trauma. We hypothesized that the highest percentage of renal salvage
would be achieved by minimizing the time from injury to repair.

Methods: This was a retrospective chart review over a 16-year period conducted at six university
trauma centers of patients with American Association for the Surgery of Trauma grade IV/V renal injuries
surviving longer than 24 hours. Postinjury renal function with poor outcome was defined as renal failure requiring
dialysis, serum creatinine greater than or equal to 2 mg/dL, renal scan showing less than 25% function of the
injured kidney, postinjury hypertension requiring treatment, or delayed nephrectomy. Data collected for analysis
included demographics, mechanism of injury, presence of shock, presence of hematuria, associated injuries,
type of renal injury (major artery, renal vein, segmental artery), type of repair (primary vascular repair,
revascularization, observation, nephrectomy), time from injury to definitive renal surgery, and type of surgeon
performing the operation (urologist, vascular surgeon, trauma surgeon).

Results: Eighty-nine patients met inclusion criteria; 49% were injured from blunt mechanisms. Patients
with blunt injuries were 2.29 times more likely to have a poor outcome compared with those with penetrating
injuries. Similarly, the odds ratio of having a poor outcome with a grade V injury (n = 32) versus grade IV (n =
57) was 2.2 (p = 0.085). Arterial repairs had significantly worse outcomes than vein repairs (p = 0.005). Neither
the time to definitive surgery nor the operating surgeon’s specialty significantly affected outcome. Ten percent
(nine patients) developed hypertension or renal failure postoperatively: three had immediate nephrectomies,
four had arterial repairs with one intraoperative failure requiring nephrectomy, and two were observed. Of the
20 good outcomes for grade V injuries, 15 had immediate nephrectomy, 1 had a renal artery repair, 1 had a
bypass graft, 1 underwent a partial nephrectomy, and 2 were observed.

Conclusion: Factors associated with a poor outcome following renovascular injuries include blunt
trauma, the presence of a grade V injury, and an attempted arterial repair. Patients with blunt major vascular
injuries (grade V) are likely to have associated major parenchymal disruption, which contributes to the poor
function of the revascularized kidney. These patients may be best served by immediate nephrectomy, provided
that there is a functioning contralateral kidney.

Editorial Comment
This is not the newest paper, but it is one of the best. It establishes that “conservative” management

of adult renovascular injury probably means “nephrectomy instead of vascular repair”. In a multicenter
series of 89 patients with renovascular injuries, 3 of 4 patients that had a primary repair had a “poor” result,
while only 3 of 18 of those with a primary nephrectomy had a poor result. In general, an attempted bypass
graft was 15 times more likely to result in a poor result for the patient than nephrectomy. These data again
support at least a trial of nonoperative treatment of the patient, and failing that, a “conservative” approach by
performing nephrectomy instead of vascular repair. In this dataset, some patients who were initially observed
eventually needed the kidney to be removed, but this could be achieved after a few days when the patient was
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stable. Two patients developed renovascular hypertension, but these patients had vascular repair instead of
kidney removal.

Dr. Richard A. Santucci
Assistant Professor of Urology

Wayne State University
Detroit, Michigan, USA

PATHOLOGY ___________________________________________________________________

Current practice of diagnosis and reporting of PIN and glandular atypia among genitourinary (GU)
pathologists

Egevad L, Allsbrook WC, Jr, Epstein JI
Karolinska Institute, Stockholm, Sweden, Medical College of Georgia, Augusta, GA, Johns Hopkins

Hospital, Baltimore, MD, USA
Mod Pathol. 2005; 18 (suppl. 1): abst #633, 138A

Background: Although there is a sizable body of literature relating to PIN and atypical glands suspicious
for cancer, many areas remain unresolved and practice patterns are varied.

Design: A questionnaire was sent to 93 GU pathologists in countries around the world with the purpose
to survey current practices of diagnosing and reporting prostate needle biopsies with PIN and atypia.

Results: The response rate was 69%. The term PIN was universally acknowledged for preneoplastic
lesions. However, if cytological or architectural atypia were pronounced, 44% would use intraductal carcinoma.

PIN was graded by 83%, usually as low/high grade PIN (LGPIN/HGPIN) or, more commonly, as HGPIN
only. Lesions that may qualify for LGPIN were never mentioned (58%) or only rarely mentioned in the descriptive
part of the report (25%). Architectural patterns of PIN were usually not specified (81%) and those who specified
never commented on their significance. The majority (75%) did not comment that HGPIN is premalignant and
63% would not recommend a repeat biopsy. With invasive cancer also present, 69% would still mention HGPIN.
Basal cell stains were used in <5% of HGPIN cases (67%). HGPIN would be diagnosed by 56% in the absence
of prominent nucleoli, most commonly based on prominent pleomorphism (53%), marked hyperchromasia
(47%) or mitotic figures (28%). Among diagnostic criteria for HGPIN were different degrees of nucleolar
prominence (52%), or nucleoli seen in at least 10% of cells (33%). Number of cores involved with HGPIN was
specified by half of the respondents.

Lesions suspicious for but not diagnostic of carcinoma were reported as ASAP (47%) or atypia/atypical
glands/suspicious (48%). Degree of suspicion of cancer in atypical acinar lesions was defined by 41%. Only
34% always recommended repeat biopsy, while 30% would do it depending on referring doctor and 13%
depending on patient age.

Conclusions: For controversial areas relating to PIN and atypical glands, our survey provides information
to general pathologists about how GU pathologists deal with these issues.

Editorial Comment
This is a timely topic for the urologists on how pathologists report PIN and ASAP. Atypical prostate

epithelium was described as early as 1926 (1). Since then the lesion was referred as atypical hyperplasia,
atypical lesions, dysplastic lesions, intraductal dysplasia, carcinoma in situ and premalignant lesion among
many other denominations. In 1989 (2) , during an international workshop sponsored by the American Cancer
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Society in Bethesda, Maryland, in order to unifying such diverse names, it was suggested that the best
denomination for such lesions would be prostatic intraepithelial neoplasia (PIN). In 1987, Bostwick & Brawer
(3) had described 3 histologic grades for PIN. In the workshop of 1989 it was suggested to refer to grade 1 as
low-grade PIN and to grades 2 and 3 as high-grade PIN. Most pathologists do not report grade 1 (low-grade)
PIN. The main reasons are: 1) there is a lack of reproducibility in its diagnosis (4); and, 2) the finding of low-
grade PIN on needle biopsy does not confer an increased likelihood of finding prostate cancer in a given
individual on subsequent biopsy (5).

The term atypical small acinar proliferation (ASAP) has been proposed for lesions that contain
insufficient cytological or architectural atypia to establish a definitive diagnosis of cancer (6). According to
Iczkowski et al. (6) the major causes for the report of ASAP are: 1) small size of the focus (70% of cases);
disappearance on step levels (61%); and, 3) lack of significant cytologic abnormalities. It is very important for
the urologist to understand that ASAP is not an entity. The term atypical small acinar proliferation may be
misunderstood as adenosis, PIN or other conditions. In order to avoid this problem and considering that ASAP
is an indication for rebiopsy, I have advised the pathologists to use the term suspicious but not diagnostic for
adenocarcinoma instead of ASAP.

References
1. Neller von K, Neubürger K: Ueber atypische Epithelwucherungen und beginnende Karzinome in der senilen Prostata,

Muenchen Med Wschr. 1926; 73: 57-9.
2. Drago JR, Mostofi FK, Lee F: Introductory remarks and workshop summary. Urology. 1989; 34 (suppl.): 2-3.
3. Bostwick DG, Brawer MK: Prostatic intra-epithelial neoplasia and early invasion in prostate cancer. Cancer. 1987; 59:

788-94.
4. Epstein JI, Grignon DJ, Humphrey PA, McNeal JE, Sesterhenn IA, Troncoso P, Wheeler TM: Interobserver

reproducibility in the diagnosis of prostatic intraepithelial neoplasia. Am J Surg Pathol. 1995; 19: 873-86.
5. Epstein JI, Yang XJ: Prostate Biopsy Interpretation, 3rd ed. Philadelphia, Lippincott Williams & Wilkins. 2002; pp.

48-9.
6. Iczkowski KA, MacLennan GT, Bostwick DG: Atypical small acinar proliferation suspicious for malignancy in prostate

needle biopsies: clinical significance in 33 cases. Am J Surg Pathol. 1997; 21: 1489-95.

Dr. Athanase Billis
Full-Professor of Pathology

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

Differences in clinical outcome between primary Gleason grades
3 and 4: an analysis of 228 patients with a pathological Gleason score 7

Hattab EM, Koch MO, Eble JN, Zeng G, Daggy J, Cheng L
Department of Pathology, Indiana University School of Medicine, Indianapolis, IN

Mod Pathol. 2005; 18 (suppl. 1): abstract #665, 144A

Background: In radical prostatectomy specimens, Gleason score 7 is among the most commonly assigned
scores to prostate carcinoma accounting for 30-50% of the cases. Gleason score 7 is different from other more
differentiated prostate carcinomas (tumors of Gleason scores 5 and 6), with a significantly worse outcome and
higher rate of recurrence.
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Design: Five hundred and four patients underwent radical prostatectomy for prostate cancer. Two hundred
and twenty-eight of the patients (45%) had a Gleason score of 7. Cases were analyzed for a variety of clinical
and pathologic parameters.

Results: Among 228 prostatic adenocarcinomas with Gleason score 7, 91(40%) had a primary Gleason
grade of 4 and 137 (60%) had a primary grade of 3. Patients of the former group were more likely to have a
higher pathological stage (P = 0.004), a higher rate of PSA recurrence (P = 0.008), and a higher incidence of
vascular invasion (P = 0.039). In multiple logistic regression controlling for tumor stage (P = 0.046), surgical
margin status (P = 0.0003), vascular invasion (P = 0.033), and preoperative PSA (P = 0.015), the primary
Gleason grade was not an independent predictor of PSA recurrence (P = 0.141).

Conclusions: Among patients with Gleason score 7, primary Gleason grade 4 carries the likelihood of
higher tumor stage, higher rate of PSA recurrence and higher incidence of vascular invasion. It does not however
independently predict a worse outcome after controlling for other known prognostic parameters that are associated
with disease progression.

Editorial Comment
There are evidences showing that Gleason grade 4/5 may be superior to the Gleason score as a predictor

of PSA progression following surgery (1,2). There are several ways to evaluate grade 4/5: primary Gleason
grade 4 or 5, secondary Gleason grade 4 or 5, % of Gleason grade 4, % of Gleason 5 and combined % of
Gleason grade 4 and 5 (3).

Reporting of percentage Gleason grade 4/5 is cumbersome: there is the question of the reliability of the
estimate (interobserver agreement) and how to quantitate percentage 4/5 cancer (4). It is our opinion that the
easiest and straightforward way to evaluate the importance of grade 4/5 is to consider it either as the primary or
secondary grade. In the present study of Hattab et al., grade 4 was considered either as the primary or the
secondary grade in cases of Gleason score 7.

In a recent quite similar study done in our Institution, we found that Gleason score > 7 or Gleason
predominant grade 4/5 were more likely to have higher preoperative PSA, more extensive tumors, extraprostatic
extension (pT3a) and seminal vesicle invasion (pT3b). However, only patients with Gleason predominant
grade 4/5 had a statistical tendency for a shorter time to biochemical progression following radical
prostatectomy (5).

References
1. Vis AN, Hoedemaker RF, van der Kwast TH, Schroder FH: Defining the window of opportunity in screening for

prostate cancer: validation of a predictive tumor classification model. Prostate. 2001; 46: 154-162.
2. Noguchi M, Stamey TA, McNeal JE, Nolley R: Prognostic factors for multifocal prostate cancer in radical prostatectomy

specimens: lack of significance of secondary cancers. J Urol. 2003; 170: 459-463.
3. Cheng L, Koch MO, Daggy J: The combined percentage of Gleason 4 and 5 is the best predictor of cancer progression

after radical prostatectomy. Mod Pathol. 2004; 17(suppl. 1): 145A.
4. Humphrey PA: Gleason grading and prognostic factors in carcinoma of the prostate. Mod Pathol. 2004; 17: 292-306.
5. Guimarães MS, Billis A, Magna LA, Quintal MM, Ruabo T, Ferreira U: Gleason score vs Gleason predominant

grade 4/5 as predictors of progression following radical prostatectomy. Mod Pathol. 2005; 18(suppl. 1): abstract
#657.

Dr. Athanase Billis
Full-Professor of Pathology

State University of Campinas, Unicamp
Campinas, São Paulo, Brazil
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INVESTIGATIVE UROLOGY _____________________________________________________

Compositional changes of collagen and glycosaminoglycans in the tunica albuginea and corpus
cavernosum from the human penis during the fetal and postnatal periods

Bastos AL, Sampaio FJ, Cardoso LE
Urogenital Research Unit, State University of Rio de Janeiro, Rio de Janeiro, Brazil

J Urol. 2005; 173: 1039-43

Purpose: We investigated the composition of collagen and glycosaminoglycans (GAGs) in the corpus
cavernosum (CC) and tunica albuginea (TA) of normal human penises.

Materials and Methods: Penises were obtained from a 6-month-old child (group 1), a 2-year-old
child (group 2), 18 to 34-year-old adults (group 3), 37 to 53-year-old adults (group 4) and 22 fetuses at 17.2
to 33.3 menstrual weeks (group 5). Total GAG and collagen concentrations were expressed per mg dry tissue
and proportions of GAG species were determined by agarose electrophoresis and ion exchange
chromatography.

Results: The GAG concentration in group 1 CC and TA was 1.32 and 0.52 microg/mg, respectively, and
thereafter it increased noticeably. TA collagen concentration followed a similar pattern. TA had more collagen
than CC in groups 3 (mean +/- SD 93.41 +/- 6.17 vs 53.77 +/- 11.18 microg/mg, p <0.001) and 4 (89.94 +/- 5.53
vs 55.39 +/- 5.89 microg/mg, p <0.01). In these groups TA and CC differed markedly in the proportion of
hyaluronan, heparan sulfate and dermatan sulfate. In TA group 4 had slightly less hyaluronan and more chondroitin
sulfate than group 3 but in CC the GAG proportions were similar. Collagen content in the whole fetal penis
correlated with gestational age (r = 0.78, p <0.001).

Conclusions: Collagen and the GAG concentration in the human penis undergo extensive modifications
during development and shortly after birth but from ages 2 to approximately 46 years changes are limited to the
proportion of GAG species in TA from older individuals. Reflecting diverse biomechanical roles, the extracellular
matrix of CC and TA are markedly different.

Editorial Comment
It is well known that depending on function and biochemechical properties, extracellular matrix (ECM)

differs noticeably among tissues. The present paper demonstrated that proportions of hyaluronan, heparan
sulfate and dermatan sulfate are different in corpus cavernosum and tunica albuginea of human penis, indicating
the different properties of these structures. In terms of tissue engineering, their compositions should be taken
into account when choosing the ideal material for surgical reconstruction of penile tissues

Interestingly, this paper demonstrates that the most significant ECM developmental changes in the
penis occur between 17 and 33 weeks of gestation, which were reflect by important increase in collagen
concentrations. Surprisingly, collagen and glycosaminoglycans concentrations in the corpus cavernosum and
tunica albuginea remain unchanged from ages 2 to 36-53 years, suggesting that the hormonal alterations that
markedly affect penile morphology and function with the onset of adolescence have little or no effect on the
overall collagen and GAG composition of penile erectile tissues.

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

State University of Rio de Janeiro
Rio de Janeiro, Brazil
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Maternal gestational protein-calorie restriction decreases the number of glomeruli and causes
glomerular hypertrophy in adult hypertensive rats

Almeida JR, Mandarim-de-Lacerda CA
Laboratory of Morphometry and Cardiovascular Morphology, Biomedical Center, Institute of Biology, State

University of Rio de Janeiro, Rio de Janeiro, RJ, Brazil
Am J Obstet Gynecol. 2005; 192: 945–51

Objective: This work analyzed the renal function and structure in offspring rats that were submitted to
maternal protein-calorie restriction during prenatal or lactation periods.

Study design: Kidneys from adult offspring were studied. Animals from mothers that were submitted to
food restriction were separated in 3 groups: control, prenatal restriction, and lactation restriction. Blood pressure,
microalbuminuria, and glomerular filtration rate were determined. Kidney cortical remodeling was analyzed
with stereology; volume-weighted glomerular volume and the number of glomeruli were estimated.

Results: Adult prenatal restriction offspring showed enhanced microalbuminuria, decreased glomerular
filtration rate, and hypertension; their kidneys showed a smaller number of hypertrophied glomeruli than control
and lactation restriction animals.

Conclusion: Maternal prenatal protein-calorie restriction in rats causes kidney disease in adult offspring,
which is characterized by hypertension and renal dysfunction and suggests secondary kidney remodeling because
of an impairment of glomerulogenesis.

Editorial Comment
This is one more important study from the State University of Rio de Janeiro on the effects of maternal

protein and energy malnutrition during prenatal or lactation periods.
After an extensive study using different methodologies, the authors found that rats prenatally submitted

to undernutrition became hypertensive and proteinuric. On the other hand, the effects on the renal function and
blood pressure are not evident when the protein-calorie restriction takes place after birth.

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

State University of Rio de Janeiro
Rio de Janeiro, Brazil

RECONSTRUCTIVE UROLOGY __________________________________________________

Urethral reconstruction after erosion of slings in women
Blaivas JG, Sandhu J

Department of Urology, Weill Medical College of Cornell University, New York, NY, USA
Curr Opin Urol. 2004; 14: 335-8

Purpose of Review: The purpose of this review is to summarize the recent peer review literature and
provide expert opinion about the diagnosis and treatment of sling erosions.

Recent Findings: The incidence of sling erosion depends partly on the composition of the sling. Synthetic
slings, particularly those made of woven polyester and other tightly woven material erode 15 times more often
than autologous, allograft and zenograft slings. The presenting symptoms for all types of sling erosions include
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urinary retention, urge and mixed incontinence, but synthetic sling erosions often present with additional
symptoms, including vaginal discharge, vaginal pain/pressure, suprapubic pain, and recurrent urinary tract
infection. The diagnosis is made by cystoscopy. For synthetic sling erosions, it is generally agreed that the
entire sling and as much foreign material (bone anchors, screws and sutures) as possible should be removed and
the urethra repaired. For non-synthetic sling erosions, incision or partial excision of the sling and urethral
closure suffices. The success rate for urethral repair ranges from 89 to 100%, but unless an anti-incontinence
procedure is performed concomitantly, the likelihood of postoperative incontinence ranges from 44 to 83%.
When synchronous anti-incontinence surgery was performed the anatomical success rate was 96% and the
continence rate 87%.

Summary: Erosions of urinary slings are rare, but synthetic slings erode 15 times more often than non-
synthetic slings. The anatomical success rate is very high after a single operation, but unless a concomitant anti-
incontinence operation is performed, the likelihood of postoperative sphincteric incontinence is very high.

Rising awareness of the complications of synthetic slings
Bhargava S, Chapple CR

Section of Reconstruction, Urodynamics and Female Urology, Royal Hallamshire Hospital, Sheffield, UK
Curr Opin Urol. 2004; 14: 317-21

Purpose of Review: This article will review the current literature on the complications of synthetic
suburethral slings used in the treatment of stress urinary incontinence and the management of these
complications.

Recent Findings: Loosely applied mid-urethral synthetic slings are becoming the treatment of choice in
the management of stress urinary incontinence. Despite the ease of carrying out these procedures there is still a
learning curve and, whilst the current literature shows there has been a significant reduction in the complication
rate in recent years with the use of modern synthetic slings, they still occur and can be a significant cause of
morbidity. There has been interest in developing better imaging techniques for both establishing early diagnosis
and in assisting in the treatment of complications; magnetic resonance imaging of the urethra has been one of
the modalities that has been investigated. Further work is needed to predict those who are more likely to
develop complications during the placement of suburethral slings; the use of urodynamic procedures has shown
equivocal results. Inevitably with more experience the techniques have evolved for the management of
complications, such as the treatment of urethral obstruction with transvaginal sling incision.

Summary: Synthetic materials for slings provide an effective and safe method for treating urinary
stress incontinence in women, and have delivered improved efficacy; nevertheless, although the incidence of
complications has significantly reduced in recent years, they still represent a significant and not unsubstantial
morbidity.

Editorial Comment
Both papers by well-known opinion leaders outline the problems, which may occur with sling operations

in the treatment of stress urinary incontinence. Especially synthetic slings tend to erode the urethra 15 times
more often than biological materials. Although allograft and xenograft slings seem to be the better solution
when it comes to complications of the adjacent urethra remnant traces of donor desoxyribonucleic acid fragments
or small protein structures are present and their long-term effect on the recipient is still unknown. Bhargava &
Chapple stress the fact that complications from synthetic sling materials have declined in recent years and the
management of complications has improved due to an increasing experience with these problems. However,
sling complications still represent a “significant and not unsubstantial morbidity”.
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Should we abandon sling operations in women with stress urinary incontinence? By no means. The
majority of the patients can be successfully treated if the indication for the operation was appropriate. The fact
that some of the sling operations can be done under regional or local anesthesia and with a short operating time
should not make such a procedure the operation of choice for all women with stress urinary incontinence. An
additional important fact is the type of sling material used. Whenever possible a material taken from the patient
to be operated such as rectus fascia or fascia lata is the material of choice because it considerably reduces both
urethral erosions and possible systemic side effects of cadaveric or xenograft materials.

Dr. Arnulf Stenzl
Professor and Chairman of Urology

Eberhard-Karls-University Tuebingen
Tuebingen, Germany

UROLOGICAL ONCOLOGY ______________________________________________________

Cancer progression and survival rates following anatomical radical retropubic prostatectomy in 3,478
consecutive patients: long-term results

Roehl KA, Han M, Ramos CG, Antenor JA, Catalona WJ
Department of Psychiatry, School of Medicine, Washington University, St. Louis, Missouri, USA

J Urol. 2004; 172: 910-4

Purpose: We updated a long-term cancer control outcome in a large anatomical radical retropubic
prostatectomy (RRP) series. We also evaluated the perioperative parameters that predict cancer specific outcomes
following surgery.

Materials and Methods: From May 1983 to February 2003, 1 surgeon (WJC) performed RRP in 3,478
consecutive men. Patients were followed with semiannual serum prostate specific antigen (PSA) tests and
annual digital rectal examinations. We used Kaplan-Meier product limit estimates to calculate actuarial 10-year
probabilities of biochemical progression-free survival, cancer specific survival and overall survival. Multivariate
Cox proportional hazards models were used to determine independent perioperative predictors of cancer
progression.

Results: At a mean followup of 65 months (range 0 to 233) actuarial 10-year biochemical progression-
free, cancer specific and overall survival probabilities were 68%, 97% and 83%, respectively. On multivariate
analysis biochemical progression-free survival probability was significantly associated with preoperative PSA,
clinical tumor stage, Gleason sum, pathological stage and treatment era. Cancer specific survival and overall
survival rates were also significantly associated with clinicopathological parameters.

Conclusions: RRP can be performed with excellent survival outcomes. Favorable clinicopathological
parameters and treatment in the PSA era are associated with improved cancer control.

Editorial Comment
This paper is very valid as it describes the long-term outcome of a very large cohort of patients after

radical prostatectomy. Notably, all patients have been operated by a single surgeon (W. Catalona), thus certifying
best results by a high-volume urologist. The most interesting results are given as PSA progression-free survival
data (defined as detectable PSA > 0.2 ng/mL) and are therefore comparable to other, especially nonsurgical
data (see following comment). Biochemical progression was 20% at 5 and 32% at 10 years. A closer look into
the Kaplan Meier curves reveals more truth: in very low-risk patients with PSA < 2.6 ng/mL around 10%
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showed PSA progression after 150 months, for PSA 2.6 - 4 ng/mL roughly 20% and PSA 4 -10 ng/mL roughly
25% had biochemical progression after 150 months. Notably, these patients are considered low risk. With PSA
> 10 less than 50% of patients remained progression free after 150 months. Another look is worthwhile on the
curve showing Gleason grades and biochemical progression. In Gleason 2-6 around 20% of patients have failed
after 100 months of follow-up, with a continuously decreasing curve. Altogether these data give a clear view on
the advantages and especially, the limits of radical prostatectomy and should be considered if this procedure is
advocated to men with prostate cancer.

Dr. Andreas Bohle
Professor of Urology

HELIOS Agnes Karll Hospital
Bad Schwartau, Germany

Prostate cancer in a large prostate is associated with a decreased prostate specific antigen failure rate
after brachytherapy

Lehrer S, Stone NN, Stock RG
Department of Radiation Oncology and Urology, Mount Sinai Medical Center, New York, NY 10029, USA

J Urol. 2005; 173: 79-81

Purpose: A large prostate has been found to correlate with improved prostate cancer survival in men
undergoing radical prostatectomy. In the current study we analyzed the relationship of prostate size and prostate
specific antigen (PSA) failure in men undergoing brachytherapy for localized prostate cancer.

Materials and Methods: We studied data on 613 men who had undergone I radioactive seed implantation.
Average patient age +/- SD was 65 +/- 7.2 years. Average prostate volume ultrasonically measured at seed
insertion was 40 +/- 15 ml. All patients had a minimum of 2 years of followup.

Results: Men with a large prostate had increased freedom from failure compared to men with a small
prostate. Failure time in men with an intermediate size prostate was between that for large and small prostates.
This difference in failure rates was significant (log rank test p = 0.0002). We further analyzed our data with Cox
regression. Large prostate size significantly correlated with increased time to PSA failure (p = 0.013) and it was
independent of the significant effects of Gleason score, PSA, disease stage (p < 0.001), minimal radiation dose
covering 90% of prostate volume (p = 0.008) and hormone treatment, including androgen ablation (p = 0.001).

Conclusions: Some investigators have postulated that paracrine signals acting to regulate epithelial
proliferation in benign prostatic hypertrophy have beneficial influences on coexistent prostate cancer. Our
finding that the effect of prostate size is independent of Gleason score, PSA and disease stage supports the
paracrine signal mechanism. If a circulating substance, such as a cytokine, might be responsible for improved
survival, this substance might be useful for treating prostate cancer. Moreover, since we found that prostate size
is independent of PSA, Gleason score and tumor stage for predicting outcome, we hypothesize that patients
with a small prostate treated with brachytherapy might benefit from hormone treatment and larger radiation
doses. These measures are now generally reserved for men with more advanced tumors, higher PSA and increased
Gleason scores.

Editorial Comment
On first approach the data on the treatment of prostates of different sizes by brachytherapy are given. In

a closer look this paper bears outcome data of one of the largest cohorts of permanent interstitial seed (LDR)
brachytherapy treated patients with a long term follow up of 140 months. Therefore, this paper should be read
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carefully and be compared to the above cited on.
Again, outcomes for low, intermediate and high-risk patients are given as PSA-progression-free survival

data (defined as 3 consecutive PSA increases, ASTRO criteria).
In low-risk patients around 95% had no progression after 140 months. For intermediate risk patients

roughly 12% and for high-risk patients roughly 45% had biochemical progression after 140 months. Interestingly,
the curves do not show any further decrease and remain linear 75 months after treatment. With these 2 papers
in mind, brachytherapy can no longer be considered an inferior therapeutic option to radical prostatectomy in
men with localized prostate cancer.

Dr. Andreas Bohle
Professor of Urology

HELIOS Agnes Karll Hospital
Bad Schwartau, Germany

FEMALE UROLOGY ____________________________________________________________

Preoperative pressure-flow studies: useful variables to predict the outcome of continence surgery
Digesu GA, Khullar V, Cardozo L, Sethna F, Salvatore S

Department of Urogynaecology, King’s College Hospital, London, UK
BJU Int. 2004; 94: 1296-9

Objective: To determine whether the acceleration of flow rate (AFR), pressure flow variables and
urethral pressure profilometry (UPP) measurements might have a role in evaluating women with urodynamic
stress incontinence (USI), to predict the surgical outcome and de novo detrusor overactivity after Burch
colposuspension.

Patients and Methods: Women with a urodynamic diagnosis of USI (209) who had a modified Burch
colposuspension were assessed retrospectively. The AFR, the opening (ODP) and closing detrusor pressure
(CDP), DP at maximum flow rate and UPP values were calculated for each woman before surgery.

Results: The preoperative AFR was significantly higher in women who developed de novo detrusor
overactivity after surgery. The women who had persistent USI after colposuspension had significantly lower
preoperative ODP and CDP than women who were continent after colposuspension. Other variables were not
significantly different between the groups of women.

Conclusions:The AFR and ODP appear to be useful preoperative measures to predict the outcome of
continence surgery and the emergence of de novo detrusor overactivity.

Editorial Comment
The authors review a population of patients who underwent Burch colposuspension and analyze

urodynamic variables (acceleration of flow rate, pressure flow variables and urethral pressure profiles) both
preoperatively and postoperatively. The findings were then used to examine their predictive power for surgical
outcome and de novo detrusor overactivity. The authors found that acceleration of flow rate and opening detrusor
pressure appears to have promise as a preoperative gauge in the incidence of de novo detrusor overactivity
while urethral pressure profiles did not provide any particularly illuminating factor.

The authors should be commended for their thorough review of urodynamic variables to help assist the
surgeon in predicting and potentially avoiding inadvertent outcomes from anti-incontinence surgery. Their
discussion of acceleration of flow rate is interesting for this urodynamic test does not have an extremely popular
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penetration as a preoperative urodynamic study. That the authors noted that the urethral pressure profiles were
not particularly useful is not overly surprising in view that past authors have found no significant difference in
resting urethral pressure profile and functioning urethral profile before and after anti-incontinence surgery (1).
In addition, the potential puzzling nature of urethral pressure profiles pre and post operatively has been discussed
by others (2).

The authors should be complimented on their discussion section, especially their thoughts on the
association of opening and closing detrusor pressure and successful surgery. I recommend this paper highly to
those surgeons actively performing active anti-incontinence operations as well as those with an active interest
in urodynamics.

References
1. Faysal MH, Constantinou CE, Rother LF, Govan DE: The impact of bladder neck suspension on the resting and stress

urethral pressure profile: a prospective study comparing controls with incontinent patients preoperatively and
postoperatively. J Urol. 1981; 125: 55-60.

2. Rydhstrom H, Iosif CS: Urodynamic studies before and after retropubic colpo-urethrocystopexy in fertile women with
stress urinary incontinence. Arch Gynecol Obstet. 1988; 241: 201-7.

Dr. Steven P. Petrou
Associate Professor of Urology

Mayo Clinic College of Medicine
Jacksonville, Florida, USA

Randomized, double-blind placebo- and tolterodine-controlled trial of the once-daily antimuscarinic
agent solifenacin in patients with symptomatic overactive bladder

Chapple CR, Rechberger T, Al-Shukri S, Meffan P, Everaert K, Huang M, Ridder A; YM-905 Study Group
Department of Urology, Royal Hallamshire Hospital, Sheffield, UK

BJU Int. 2004; 93: 303-10

Objective: To assess in a phase 3a trial the efficacy of solifenacin succinate, a once-daily oral
antimuscarinic agent in development at 5-mg and 10-mg dosage strengths, for the treatment of overactive
bladder (OAB) (Yamanouchi Pharmaceutical Co. Ltd, Tokyo, Japan) compared with placebo in patients with
symptoms of OAB, i.e. urgency, incontinence, and frequency, with additional objectives being to assess the
safety and tolerability of solifenacin and to compare the efficacy and safety of solifenacin with tolterodine 2 mg
twice daily.

Patients and Methods: The study was an international, multicentre, randomized, double-blind, tolterodine-
and placebo-controlled trial conducted at 98 centres. Adult patients with symptomatic OAB for > or = 3 months
were eligible; after a single-blind 2-week placebo run-in period patients were randomized equally to a 12-week
double-blind treatment with either tolterodine 2 mg twice daily, placebo, solifenacin 5 mg or 10 mg once daily.
Efficacy variables included change from baseline in the mean number of urgency, incontinence and urge
incontinence episodes, and change from baseline in voids/24 h and mean volume voided/void.

Results: In all, 1281 patients were enrolled, 1081 randomized and 1077 treated; 1033 were evaluated
for efficacy. Compared with placebo, the change from baseline (-1.41, -32.7%) in the mean number of urgency
episodes per 24 h was statistically significantly lower with solifenacin 5 mg (-2.85, -51.9%) and 10 mg (-3.07,
-54.7%; both P < 0.001), but not with tolterodine (-2.05, -37.9%; P = 0.0511). There was a statistically insignificant
decrease in episodes of incontinence with tolterodine (-1.14; P = 0.1122) but a significant decrease in patients
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treated with solifenacin 5 (-1.42; P = 0.008) and 10 mg (-1.45; P = 0.0038). Compared with placebo (-1.20, -
8.1%) the mean number of voids/24 h was significantly lower in patients receiving tolterodine (-1.88, -15%; P
= 0.0145), solifenacin 5 (-2.19, -17%) and 10 mg (-2.61, -20%; both P < 0.001). The mean volume voided/void
was also significantly higher with all three active treatments (P < 0.001). Solifenacin was well tolerated; compared
with placebo (4.9%), dry mouth (the most common side-effect), mostly mild, was reported in 18.6% of patients
receiving tolterodine, 14.0% receiving 5 mg and 21.3% receiving 10 mg solifenacin.

Conclusion: Solifenacin 5 and 10 mg once daily improved urgency and other symptoms of OAB, and
was associated with an acceptable level of anticholinergic side-effects. Solifenacin demonstrated significantly
favourable efficacy to side-effect ratio in treating symptomatic OAB.

Editorial Comment
The authors present data on a once a day antimuscarinic agent (solifenacin) and compared variable

doses as well as the b.i.d. dose of tolteradine and placebo in an international multi-center, randomized double-
blind trial. The investigators used the twice daily tolteradine as opposed to the once a day dose as the latter
formulation was not commercially available at the time of the initiation of the study. The authors found that the
solifenacin, both the 5 mg and 10 mg dose, was well tolerated and effective for treating the symptoms of
overactive bladder.

As all urologists have realized, the armamentarium for the treatment of overactive bladder continues to
expand at an aggressive pace.  Solifenacin is a once a day antimuscarinic with greater M3 selectivity than M2
selectivity. Secondary to this greater M3 selectivity, the potential for bothersome side effects such as xerostomia
may be diminished. A question arises when reviewing this affinity in the setting of pathophysiologic changes in
the roles of M2 and M3 receptors in the abnormal micturitional state. With diabetes, denervation injury or
bladder outlet obstruction there could be a change in the sensitivity of the muscarinic receptors. In addition, the
aging process can have a similar effect as the disease states. Hedge et al. reported that in the denervated rat
bladder there is significant increase in the M2 receptor density without a change in the M3 so the role of M2
receptors for detrusor contraction may be heightened in a denervation (1). In addition, the M3 specific antagonists
may be at a disadvantage due to the M2 up regulation in the diseased bladder state. The feline model has
demonstrated greater potency of M2/M3 antagonists on the bladder when compared with an M3 selective
antagonist in the diseased bladder (2). The potential for disadvantage of the M3 selective agents in the denervated
bladder over the M2 receptors has been noted by others as well (3). It is for the above reasons that it will be of
significant clinical and economic interest to note if these M3 selective agents will be able to assist patients in an
equal or superior way over other broadly selective antimuscarinic agents.

References
1. Hegde SS, Choppin A, Bonhaus D, Briaud S, Loeb M, Moy TM, Loury D, Eglen RM: Functional role of M2 and M3

muscarinic receptors in the urinary bladder of rats in vitro and in vivo. Br J Pharmacol. 1997; 120: 1409-18.
2. Gillberg PG, Sundquist S, Nilvebrant L: Comparison of the in vitro and in vivo profiles of tolterodine with those of

subtype-selective muscarinic receptor antagonists. Eur J Pharmacol. 1998; 349: 285-92.
3. Scarpero HM, Dmochowski RR: Muscarinic receptors: what we know. Curr Urol Rep. 2003; 4: 421-8.

Dr. Steven P. Petrou
Associate Professor of Urology

Mayo Clinic College of Medicine
Jacksonville, Florida, USA
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PEDIATRIC UROLOGY __________________________________________________________

Timing of follow-up voiding cystourethrogram in children with primary vesicoureteral reflux:
development and application of a clinical algorithm

Thompson M, Simon SD, Sharma V, Alon US
Section of Nephrology, Children’s Mercy Hospital, University of Missouri, Kansas City, Missouri, USA

Pediatrics. 2005; 115: 426-34

Background and Objectives: Of children diagnosed with urinary tract infection, 30% to 40% have
primary vesicoureteral reflux (VUR). For the majority of these children, treatment involves long-term prophylactic
antibiotics (ABX) and a periodic voiding cystourethrogram (VCUG) until resolution of VUR as detected by
VCUG. Radiation exposure and considerable discomfort have been associated with VCUG. To date, no clear
guidelines exist regarding the timing of follow-up VCUGs. The objective of this study was to develop a clinically
applicable algorithm for the optimal timing of repeat VCUGs and validate this algorithm in a retrospective
cohort of children with VUR.

Methods: Based on previously published data regarding the probability of resolution of VUR over
time, a decision-tree model (DTM) was developed. The DTM compared the differential impact of 3 timing
schedules of VCUGs (yearly, every 2 years, and every 3 years) on the average numbers of VCUGs performed,
years of ABX exposure, and overall costs. Based on the DTM, an algorithm optimizing the timing of VCUG
was developed. The algorithm then was validated in a retrospective cohort of patients at an urban pediatric
referral center. Data were extracted from the medical records regarding number of VCUGs, time of ABX
prophylaxis, and complications associated with either. VUR in patients in the cohort was grouped into mild
VUR (grades I and II and unilateral grade III for those < or =2 years old), and moderate/severe VUR (other
grade III and grade IV). Kaplan-Meier survival curves were created from the cohort data. From the survival
curves, the median times to resolution of VUR were determined for the cohort, and these times were compared
with the median times to VUR resolution of the data used for the DTM. The numbers of VCUGs performed,
time of ABX exposure, and costs in the cohort were compared with those that would have occurred if the
algorithm had been applied to both mild and moderate/severe VUR groups.

Results: Using an algorithm that results in a recommendation of VCUGs every 2 years in mild VUR
would reduce the average number of VCUGs by 42% and costs by 33%, with an increase in ABX exposure of
16%, compared with a schedule of yearly VCUGs. For moderate/severe VUR, a VCUG performed every 3
years would reduce the average number of VCUGs by 63% and costs by 51%, with an increase in ABX exposure
of 10%. Applying this algorithm to the retrospective cohort consisting of 76 patients (between 1 month and 10
years old) with primary VUR would have reduced overall VCUGs by 19% and costs by 6%, with an increase in
ABX exposure of 26%. The patterns of VUR resolution, age distribution, and prevalence of severity of VUR
were comparable between previously published results and the retrospective cohort.

Conclusions: Delaying the schedule of VCUG from yearly to every 2 years in children with mild VUR
and every 3 years in children with moderate/severe VUR yields substantial reductions in the average numbers
of VCUGs and costs, with a modest subsequent increase in ABX exposure.

Editorial Comment
The authors of this paper recognize that one of the critical issues in the current treatment algorithms for

vesicoureteral reflux is the morbidity. These children must stay on antibiotics for long periods of time and they
undergo voiding cystourethrograms (VCUGs) annually. These x-rays are not only unpleasant, but result in
significant radiation exposure. In an effort to reduce this morbidity, the authors considered, in a mathematical
model, the effects of prolonging the interval between VCUGs. The authors based an analysis of their model on
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published summary data from a Guidelines Panel on the rate of reflux resolution. The model the authors applied
will reduce the number of unpleasant tests, as well as cost and radiation exposure. On the other hand, a negative
effect of this approach will be the prolongation of antibiotic usage. In a retrospective analysis of the effect of
this policy, VCUGs would have been reduced by 19%, costs by 6% (surprisingly little), but antibiotic use
would have increased by 26%.

This is a creative and valuable contribution and should be presented to parents that way. I believe that
this will be a viable option for many families. On the other hand, many families would likely prefer not to
increase antibiotic usage. They at least would have the option in this respect.

The authors also acknowledge that there may be other changes in treatment policies that may affect this
approach. In particular, the use of antibiotics is being questioned for older children and the use of endoscopic
injection therapy for the treatment of reflux may obviate long periods of follow-up. So, although this approach
is valuable for some families, it may not remain useful algorithm for long.

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

Albany Medical College
Albany, New York, USA

Ureteroscopy for pediatric urolithiasis: an evolving first-line therapy
Tan AH, Al-Omar M, Denstedt JD, Razvi H

Division of Urology, Department of Surgery, University of Western Ontario, London, Ontario, Canada
Urology. 2005; 65: 153-6

Objectives: To present in a retrospective report a contemporary series of patients aged 14 years and
younger who were treated for stones with ureteroscopy at our institution from 1991 to 2002. With the improvement
and miniaturization of ureteroscopes and ancillary instruments, the endoscopic treatment of renal and ureteral
calculi in children has become more feasible.

Methods: A retrospective chart review was performed of 23 patients aged 14 years and younger who
had undergone ureteroscopy for the treatment of ureteral or renal calculi at our institution.

Results: A total of 27 stones were treated in 23 patients. Of the 27 stones, 18 were in the distal ureter, 5
in the mid ureter, 2 in the proximal ureter, and 2 in the renal pelvis. Ureteral dilation was performed in 4
(17.4%) of the 23 patients. The lithotripsy modalities used were holmium:yttrium-aluminum-garnet laser in 16
(69.6%), electrohydraulic lithotripsy in 3 (13%), a combination of holmium laser and electrohydraulic lithotripsy
in 2 (8.7%), and basket extraction alone in 2 (8.7%) of 23 patients. Ureteral stents were placed in 21 (91.3%) of
23 patients. The average operative time was 46.9 minutes (range 15 to 92). In 21 (91.3%) of 23 patients,
postoperative imaging was available and revealed that 20 (95.2%) of the 21 patients were rendered stone free.
Two patients were lost to follow-up. No intraoperative complications occurred. One patient was treated
postoperatively with intravenous antibiotics for transient fever.

Conclusions: Ureteroscopy is safe and effective in the management of ureteral and renal calculi in
children. In our institution, it has emerged as a valid first-line therapy for the treatment of pediatric urolithiasis.

Editorial Comment
The authors make the point that there has been a shift in their clinical practice from shock wave lithotripsy

to ureteroscopy for the treatment of stones in children. This shift occurred because of the efficacy and minimal
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morbidity of ureteroscopy with modern instruments. In particular, small ureteroscopes and holmium: YAG
laser lithotripsy have both made major contributions to the approach to these stones.

I believe that this is a valuable contribution. Although SWL is “non-invasive,” most children will
require an anesthetic or at least heavy sedation requiring anesthesia monitoring for the procedure. Newer machines
with smaller focal areas and less power mean that fewer children have been stone free after an initial trial of
therapy. This has certainly been our experience. At the same time, holmium laser lithotripsy has been highly
effective and most patients are stone free shortly after the procedure. This combination has lead to a change in
practice pattern in our institution as well. The authors have outlined this change nicely.

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

Albany Medical College
Albany, New York, USA
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