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Diagonal plication suture for correction of penile torsion (Page 56)

57

Penile Torsion Correction 

COMMENTS

With this recommended technique of de-

only skin and dartos are involved with the torsion, 
the common over-rotation of the skin can be used 
to complete the penile detorsion procedure. If the 
erections demonstrate persistent penile torsion, this 

EDITORIAL COMMENT

Although penile torsion is not frequent in 
childhood, it is not so rare. Each individual urologist 
will face a few cases of torsion during the life of their 
practice. Despite the most common technique used 

I believe in everyday practice we all perform this 
procedure as mentioned by the authors. On the other 
hand, because young men can present very strong 

Figure 1 –  Shows the diagonal corporal plication suture, which 
is more distal on the right corpora and more proximal on the left 
corpora to correct the most common direction of penile torsion. 

diagonal corporal plication suture is much easier to 
perform than suturing the corpora to the periosteum 
of the pubis, which requires much more dissection, 
and has been very effective.
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EDITOR’S COMMENT

International Braz J Urol

A Really International Urological Journal 

The January – February 2009 issue of the International Braz J Urol presents interesting contributions 
from many different countries, and as usual, the editor’s comment highlights some papers. 

Journal. In this issue, concerning articles and editorials, we present contributions from 12 different countries 
from different continents. 

Doctor Tyagi and colleagues, from William Beaumont Hospital, Royal Oak, Michigan, USA, inves-
tigated on page 76 the presence of functional 1, 2 and 3-adrenoceptor in urothelium and detrusor muscle 

1, 2 and 3-adrenoceptor in both human urothelium and detrusor. 
In an in vitro functional bladder assay, solabegron and other agonists for -adrenoceptors such as procaterol 
and isoproterenol evoked potent concentration-dependent relaxation of isolated human bladder strips. It 
was concluded that selective 3-adrenoceptor agonist may be a potential new treatment for the overactive 
bladder OAB syndrome. Also, the authors speculated that the existence of 
urothelium, in addition to the detrusor muscle suggest multiple site of actions for the 3-adrenoceptor in the 
lower urinary tract. Dr. Atsushi Otsuka, from Hamamatsu University School of Medicine, Shizuoka, Japan, 
provided an editorial comment to this article.

Doctor Castilho and colleagues, from Catholic University of Campinas evaluated on page 24 the 
long-term follow-up (minimum 18 months) of 24 patients undergoing laparoscopic adrenalectomy for pheo-
chromocytoma. The authors found intra-operative complications in 4 patients (16.7%) and postoperative 
complications in 2 (8.3%). Eighteen (90%) of the 20 patients who had symptomatic hypertension, returned 
to normal blood pressure immediately after surgery, during the hospital stay. The authors found that the initial 

It was concluded that laparoscopic adrenalectomy for pheochromocytoma is a safe and effective procedure, 

ABC Medical School, São Paulo, Brazil, Dr. Cassio Andreoni, from Federal University of São Paulo, Brazil 
-

ments on laparoscopic treatment of pheochromocytoma.

on page 49 the use of a bovine pericardium graft in corporoplasty for penile prosthesis implantation. Bovine 
pericardium was used to cover large areas of implanted penile prostheses in 5 patients with a history of ero-
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EDITOR’S COMMENT - continued

bovine pericardium might substitute synthetic and autologous material with the additional advantages of 
lower cost and greater availability. Dr. Paulo H. Egydio, from the Center for Peyronie’s Disease, São Paulo, 

comments on this paper.

-

initial stone-free rates of 91%, 97%, and 94% in normal, overweight and obese individuals respectively. 

stones, the stone-free rate in overweight and obese individuals was 94% in both groups; and a stone-free 
rate of 100% was found for distal stones, also in both groups. It was concluded that ureteroscopic treatment 
of stones in obese and overweight patients is an acceptable treatment modality, with success rates similar to 
non-obese patients. Dr. Mauricio Rubinstein, from Federal University of State of Rio de Janeiro, RJ, Brazil 
and Dr. Eduardo Mazzucchi, from University of Sao Paulo, USP, Brazil

laparoscopic surgery combined with endourological assistance for the treatment of renal stones in patients 
with associated anomalies of the urinary tract. The authors studied 13 patients with ureteropelvic junction 
obstruction, horseshoe kidney, ectopic pelvic kidney, fussed-crossed ectopic kidney, and double collecting 
system. Treatment included laparoscopic pyeloplasty, pyelolithotomy, and nephrolithotomy combined with 

-
agnosed in 2 patients during follow up. Mean number of stones removed was 12 (range 3 to 214). Stone free 
status was 77% (10/13) and 100% after one ancillary treatment in the remaining patients. It was concluded 
that laparoscopic and endourological techniques can be successfully combined in a one-procedure solution 

from Shaheed Beheshti University of Medical Sciences, Tehran, Iran and Dr. Manickam Ramalingam, from 

this paper.in the abdomen diagnosed in 2 patients during follow up. Mean number of stones removed was 12 
(range 3 to 214). Stone free status was 77% (10/13) and 100% after one ancillary treatment in the remaining 
patients. It was concluded that laparoscopic and endourological techniques can be successfully combined in 
a one-procedure solution that deals with complex stone disease and repairs underlying urinary anomalies. Dr. 

-
rial comments on this paper.

Francisco J.B. Sampaio, M.D.
Editor-in-Chief
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Renal Parenchyma Thickness: A Rapid Estimation of Renal 
Function on Computed Tomography

Daniel M. Kaplon, Michael S. Lasser, Mark Sigman, George E. Haleblian, Gyan Pareek

Section of Minimally Invasive Urologic Surgery, Department of Surgery, Division of Urology, The 
Warren Alpert School of Medicine of Brown University, Providence, Rhode Island, USA

ABSTRACT

Purpose: To define the relationship between renal parenchyma thickness (RPT) on computed tomography and renal func-
tion on nuclear renography in chronically obstructed renal units (ORUs) and to define a minimal thickness ratio associated 
with adequate function.
Materials and Methods: Twenty-eight consecutive patients undergoing both nuclear renography and CT during a six-month 
period between 2004 and 2006 were included.  All patients that had a diagnosis of unilateral obstruction were included for 
analysis. RPT was measured in the following manner: The parenchyma thickness at three discrete levels of each kidney 
was measured using calipers on a CT workstation. The mean of these three measurements was defined as RPT. The renal 
parenchyma thickness ratio of the ORUs and non-obstructed renal unit (NORUs) was calculated and this was compared 
to the observed function on Mag-3 lasix Renogram. 
Results: A total of 28 patients were evaluated.  Mean parenchyma thickness was 1.82 cm and 2.25 cm in the ORUs and 
NORUs, respectively. The mean relative renal function of ORUs was 39%. Linear regression analysis comparing renogram 
function to RPT ratio revealed a correlation coefficient of 0.48 (p < 0.001). The linear regression equation was computed 
as Renal Function = 0.48 + 0.80 * RPT ratio. A thickness ratio of 0.68 correlated with 20% renal function.
Conclusion: RPT on computed tomography appears to be a powerful predictor of relative renal function in ORUs. As-
sessment of RPT is a useful and readily available clinical tool for surgical decision making (renal salvage therapy versus 
nephrectomy) in patients with ORUs.

Key words: kidney; obstruction; kidney cortex; computed tomography
Int Braz J Urol.  2009; 35: 3-8

INTRODUCTION

 The most comprehensive radiographic modal-
ity for renal imaging is computed tomography (CT). 
As CT technology has advanced with the development 
of helical scanners, the resulting superior spatial and 
temporal resolution no longer limits the role of CT to 
assess static anatomic parameters (1). In recent years, 
multiple studies have demonstrated a clear role for 
utilizing CT to assess renal perfusion and glomerular 
filtration rate (GFR) (2,3). Langheinrich et al. dem-

 Clinical Urolo�yClinical Urolo�y

onstrated that GFR can be measured accurately with 
triphasic CT (4). In addition, Patlak et al. developed a 
model for determining tissue function based on con-
trast transfer between tissues; this technique has been 
extrapolated to renal function in several studies (5). 
The information provided by these functional studies 
may be useful in defining recoverability of renal func-
tion, an important concept in assessing the viability of 
an obstructed renal unit (ORU). Other investigators 
have also studied anatomical details for assessing 
renal function with a recent report analyzing the role 
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of renal parenchyma thickness (RPT) on ultrasound 

as a predictor of recoverability of renal function (6).
 We sought to define the relationship between 
RPT on computed tomography and renal function on 
Mag-3 Lasix renogram in chronically obstructed renal 
units (ORUs) in order to define a minimal thickness 
ratio associated with adequate function. Our goal was 
to provide an efficient and pragmatic clinical tool for 
surgical decision making in patients with chronic 
ORUs.

MATERIALS AND METHODS

 Institutional review board approval was ob-
tained prior to the commencement of the study. Fifty 
two consecutive patients undergoing lasix renograms 
between 2004 to 2006 were reviewed. From this 
cohort those who had a concomitant CT scan within 
6 months were extracted.  Patients with bilateral 
hydronephrosis, solitary kidney, and medical renal 
disease were excluded from review. In addition, those 
patients whose history suggested acute obstruction 
were excluded as well. Of this cohort, 28 patients 
had a diagnosis of unilateral obstruction and were 
included for analysis. Mean and median age was 49 
and 48, respectively.

 A General Electric Hi-Speed Advantage CT 
scanner was used to evaluate all patients in the study. 
RPT was measured at a hilar image on CT scan of 
the ORU and compared to a corresponding image of 
the NORU (Figure-1). The parenchyma thickness at 
the exact cranio-caudal midpoint of each kidney was 
measured using calipers on a CT workstation. The 
measurement was taken at an angle exactly perpendic-
ular to the axis of the kidney. All measurements were 
performed by a single investigator. Two additional 
measurements were obtained in each kidney: one 2 
cm cranial to the midpoint and one 2 cm caudal to the 
midpoint. For all scans, the parenchyma was measured 
from the renal capsule to the edge of the collecting 
system. The mean of the three measurements was then 
taken for each kidney and defined as the RPT. The 
renal parenchyma thickness ratio of the ORUs and 
non-obstructed renal unit (NORUs) was calculated 
and this was compared to the observed function on 
Mag-3 lasix Renogram. Regression analysis was per-
formed using WESSA statistical software (Wessa, P. 
(2009), Free Statistics Software, Office for Research 
Development and Education, version 1.1.23-r3, URL 
http://www.wessa.net/).
 Correlation between RPT ratio and function 
was determined. Further analysis of the linear regres-
sion curve allowed for calculation of the RPT ratio 

Figure 1 –  Measurement of renal parenchyma thickness for obstructed renal unit (A) and non-obstructed renal unit (B).

A B
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correlating to a renal function of 20%, which at our 
institution represents the general cutoff for performing 
renal salvage surgery.

RESULTS

 A total of 28 patients were evaluated. Mean 
patient age was 49 years (range 13-90 years). Ob-
struction was secondary to ureteropelvic junction 
obstruction (n = 12), calculus disease (n = 5), malig-
nancy (n = 2), stricture (n = 1), ureterocele (n = 1), 
and non-specified hydronephrosis (n = 6). Seventeen 
patients were evaluated with noncontrast CT scan and 
10 patients with contrast CT scan.
 Mean parenchyma thickness was 1.82 cm 
and 2.25 cm in ORUs and NORUs, respectively. The 
mean renal function of ORUs was 39% and the mean 
renal function of NORUs was 61%.
 Linear regression analysis comparing reno-
gram function to ratio of thicknesses between the 
ORUs and NORUs revealed a correlation coefficient 
of .48 (p < 0.001) (Figure-2). The linear regression 
equation was computed as Renal Function = . 0.48 
+ 0.80 * RPT ratio * RPT ratio. A thickness ratio of 
0.68 correlated with 20% renal function.

COMMENTS

 Computed tomography has become a first-
line assessment tool for patients presenting with renal 
obstruction and has proven to be the most effective 
modality for diagnosing the etiology of obstruction 
(7). Not only is CT widely used, it also provides a clear 
depiction of the renal anatomy and may provide ad-
ditional valuable and quantifiable clinical information 
regarding renal function. An important parameter as-
sessed on CT is the “health” of the renal parenchyma. 
Often in the outpatient setting RPT on CT scan may 
suggest diminished renal function. When this is ob-
served, patients often undergo radionucleotide scans 
for a more formal evaluation of differential renal func-
tion. This information then helps the clinician and the 
patient make decisions about the appropriate course 
of treatment. Thus, our goals were to determine if a 
relationship between RPT on computed tomography 
and renal function on Mag-3 lasix renogram in ORUs 
exists and if so, to define a minimal thickness ratio 
associated with adequate function.
 Recently, many studies have examined vari-
ous parameters on CT in order to predict renal func-
tion. Evidence has shown the differential renal paren-
chyma volume measured by noncontrast CT provides 

Figure 2 – Linear regression showing renal parenchyma thickness ratio vs. renogram function.
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a fairly accurate prediction of differential creatinine 
clearance (7). El-Dein et al. demonstrated that contrast 
enhanced spiral CT is as accurate as nuclear renogra-
phy for calculating total and separate renal function 
(8). There are, however, major drawbacks to these 
forms of renal function estimation. Primarily, these 
studies required sophisticated software to calculate 
total renal volume based on CT reconstructions (8). 
Such scans must be performed as a dedicated study as 
data from existing scans may not be adequate for the 
sophisticated reconstructions and volume rendering 
required. In instances where reconstruction can be 
performed on existing scans, it is often a time consum-
ing and costly endeavor. Measurement of RPT ratios, 
however, can be performed in a retrospective manner 
on existing scans, either with or without contrast.
 Multiple recent studies have demonstrated the 
ability to calculate GFR using contrast enhanced CT. 
Most of these studies rely on a variation of the Patlak 
model, which involves using the transfer of contrast 
into tissue as a marker for function (5). While this 
method has been validated and provides an estimate 
of GFR, its practical use is limited by the complexity 
of calculation required to arrive at the GFR value. 
In addition, Hackstein has suggested that the Patlak 
model can overestimate GFR in several situations 
(3).
 In patients with asymmetric renal disease such 
as renal artery stenosis and obstruction, measurement 
of unilateral function is not possible by calculation of 
global creatinine or inulin clearance because these pa-
rameters are influenced by the contralateral renal unit 
(1). Determination of individual kidney function has 
been historically performed either by percutaneous 
nephrostomy and creatinine clearance or by nuclear 
scintigraphy. Both of these modalities have limita-
tions, with the former being invasive and the latter be-
ing often unreliable in cases of obstruction (9). More 
sophisticated models for predicting unilateral renal 
function include electron beam CT, three-dimensional 
ultrasound, and gadolinium magnetic resonance (1).
 The major limitation of this study is that the 
nuclear renogram is used as the gold-standard test for 
function. We chose the nuclear renogram because it is 
the most commonly used test for function of ORUs at 
most institutions, including our own. It is important to 
realize, however, that nuclear renogram can actually 

overestimate function in cases of obstruction (9). A 
more accurate assessment of renal function could be 
assessed via a percutaneous nephrostomy with subse-
quent creatinine clearance, but this was not possible 
due to the retrospective nature of this study. In addi-
tion, the population studied here is small. Admittedly, 
only 3 patients in our series had renal function less 
than 20% by renogram, so a larger population will be 
needed to further validate these results. In addition, it 
must be noted that patients with abnormalities of the 
measured area of the kidney such as focal scarring or 
fetal lobulation would not be good candidates for this 
method of measurement.
 To date, no study has used parenchyma thick-
ness alone to compare function to nuclear renography. 
We assessed a group of patients in whom all had a 
chronic unilateral abnormality and a presumed nor-
mal contralateral renal unit. This study describes an 
approach that allows for rapid estimation of renal 
function using a single measurement, which can 
be done without sophisticated reconstructions. The 
thickness ratio of the ORU to NORU correlates quite 
well with the relative function as predicted by nuclear 
renogram.

CONCLUSION

 Renal parenchyma thickness ratio on com-
puted tomography appears to be a powerful predictor 
of relative renal function in chronic ORUs. Assess-
ment of RPT ratio is a useful clinical tool for surgi-
cal decision making in patients with ORUs. It relies 
on straight-forward measurements that can be made 
on existing CT scans without the need for complex 
calculations, reconstructions, or secondary studies.
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EDITORIAL COMMENT

 Non-invasive estimation of split renal func-
tion has been a major challenge for many years, since 
renal scintigraphy has some limitations (including 
overestimation of function in obstructive diseases). 
Helical Computed Tomography (CT), which is 

considered the most important, self-comprehensive 
imaging study for renal evaluation, has previously 
been used to predict split renal function, based on 
morphological and perfusional criteria (1). However, 
most of the models require the injection of iodinated 
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thickness, regardless of the use of intravenous contrast 
media. Given the simple measurements technique, and 
since it does not involve complicated mathematical 
models for analysis, it is intuitive to predict that the 
method could be extrapolated to other imaging tech-
niques, such as ultrasound and non-enhanced MRI, 
and further investigations will certainly be conducted 
on these new possibilities.
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contrast media, which may be a significant limita-
tion in patients with impaired renal function (given 
the nephrotoxicity of the contrast agent). Even con-
trast-enhanced Magnetic Resonance Imaging (MRI), 
formerly considered a safe method for renal function 
estimation in patients with impaired renal function, 
has become a limited exam in this scenario given the 
apparent association of gadolinium injection and the 
development of nephrogenic systemic fibrosis in this 
group of patients.
 Summerlin et al. recently published an article 
showing that split renal function can be correctly 
calculated using 3D renal volumes obtained on CT 
images, with good correlation to the results of split 
post-contrast renal attenuation and renal scintigraphy 
(2). The article from Dr. Kaplon et al. proposes a 
practical and straightforward method of calculating 
split renal function based solely on renal parenchyma 
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Laparoscopic Surgery for Renal Stones: Is it Indicated in the 
Modern Endourology Era?
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Department of Urology, The Chaim Sheba Medical Center, Tel Hashomer, Israel and The Sackler 
School of Medicine, Tel Aviv University, Israel

ABSTRACT

Purpose: To report the outcomes of laparoscopic surgery combined with endourological assistance for the treatment of 
renal stones in patients with associated anomalies of the urinary tract. To discuss the role of laparoscopy in kidney stone 
disease.
Materials and Methods: Thirteen patients with renal stones and concomitant urinary anomalies underwent laparoscopic 
stone surgery combined with ancillary endourological assistance as needed. Their data were analyzed retrospectively 
including stone burden, associated malformations, perioperative complications and outcomes.
Results: Encountered anomalies included ureteropelvic junction obstruction, horseshoe kidney, ectopic pelvic kidney, 
fussed-crossed ectopic kidney, and double collecting system. Treatment included laparoscopic pyeloplasty, pyelolithotomy, 

in the abdomen diagnosed in two patients during follow up. Mean number of stones removed was 12 (range 3 to 214). 
Stone free status was 77% (10/13) and 100% after one ancillary treatment in the remaining patients. One patient had a 
postoperative urinary leak managed conservatively. Laparoscopic pyeloplasty was successful in all patients according to 
clinical and dynamic renal scan parameters.
Conclusions:

Key words:  kidney; laparoscopy; nephrolithiasis; genitourinary abnormalities
Int Braz J Urol.  2009; 35: 9-18

INTRODUCTION

-
ized the treatment of urinary stones to the point they 
have rendered open stone surgery anachronistic (1). 
Procedures like open ureterolithotomy, open neph-
rolithotomy, or open pyelolithotomy have become 
anecdotal. However, patients with large stone burdens 
and associated renal malformations are prone to re-

have their stones retrieved and anomalies repaired. 

Clinical UrologyClinical Urology

Thus in these selected patients, open stone surgery can 

laparoscopy, this can be a feasible option if the goals 
of stone clearance and correction of malformations 

invasive surgery.
-

ence and evaluate the outcomes of laparoscopic sur-
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gery in combination with endourological procedures 
involving a variety of cases of renal stones in the 
setting of underlying urinary tract malformations.

MATERIALS AND METHODS

The data of twenty-nine patients who un-
derwent laparoscopic procedures for kidney stones 
between January 2004 and May 2007 were retrospec-
tively analyzed. Retrieved data included indications 
for intervention, stone burden, associated malforma-
tions, perioperative complications and outcomes 
in terms of functional results and stone free status. 
Fifteen patients underwent laparoscopic nephrec-
tomy due to non functioning kidneys and were not 
included in the present study. One patient underwent 
laparoscopic pyelolithotomy without harboring un-

The remaining thirteen patients underwent laparo-
scopic stone removal and reconstructive procedures 
combined with ancillary endourological assistance as 
needed. Preoperative stone scenario and associated 
anomalies are detailed in Table-1 and Figures-1 to 3. 
All cases were discussed with the endourology unit 
and considered unlikely that stones and underlying 

endourological procedure. Three patients had previ-
ous unsuccessful endourological procedures, with 

residual stones after nephroscopy among main causes 
of failure.

Patients underwent preoperative anatomical 
and functional evaluation with non contrast CT scan 
and either intravenous pyelography or diuretic renal 
scans in cases of suspected ureteropelvic junction 
(UPJ) obstruction. Postoperative assessment consisted 

diuretic renal scan was performed in patients who 
underwent concomitant pyeloplasty.

summarized below. Combinations were used to deal 

Table 1 – Patients characteristics.

N of Patients Preoperative Diagnosis

6 UPJO + multiple pelvic and calyceal stones
2 UPJO + horseshoe kidney + multiple stones
1 UPJO + two stones 3 cm each in the renal pelvis + a calyceal diverticulum with a 2 cm stone
1 UPJO + ectopic pelvic kidney + 2 cm upper pole stone
1 UPJO + situs inversus + crossed-fussed ectopic kidney + tens of stones in lower moiety
1
1 Double collecting system + 9 cm complete staghorn stone in the lower moiety

UPJO = ureteropelvic junction obstruction.

Figure 1 –  Patient with situs inversus and left to right crossed-
fussed ectopic kidney with ureteropelvic junction obstruction and 
multiple stones in the ectopic kidney (lower moiety). This patient 
underwent laparoscopic pyelolithotomy and pyeloplasty.
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SURGICAL TECHNIQUE

Laparoscopic Pyeloplasty and Pyelolithotomy 
/ Flexible Nephroscopy 

The operative room setting includes one lapa-
roscopic cart and one endourological cart to enable 
simultaneous laparoscopy and nephroscopy. Using a 
four port transperitoneal approach, the ureter is identi-

renal pelvis dissected. The renal pelvis is opened above 
the UPJ, the ureter is spatulated on its lateral aspect and 
dismembered. Stones in the renal pelvis are removed 
with an atraumatic grasper and placed in a laparoscopic 

one of the 10 mm ports and guided laparoscopically 
through the opening in the renal pelvis. The kidney is 
systematically inspected and calyceal stones removed 
with a basket or fragmented with Holmium:YAG laser 
lithotripsy. A double J stent is introduced in an ante-
grade fashion, the renal pelvis is reduced as needed, 
and ureteropelvic anastomosis is performed with two 
(one posterior and one anterior) 4/0 polyglactin run-
ning sutures. A percutaneous drain is placed and the 
bag with stones removed (Figure-4).

Figure 3 – Retrograde pyelography of a patient with an ectopic 
pelvic kidney, ureteropelvic junction obstruction and a 2 cm stone 
in the upper pole (arrow). Intraoperatively, infundibular stricture 
was encountered and the patient underwent laparoscopic pyelo-
plasty, and “cut to the light” nephrolithotomy.

Figure 2 – Left: Complete 9 cm staghorn stone in the lower moiety of a complete duplicated pelviocalyceal system. Right: Intravenous 
urography performed 3 months after laparoscopic anatrophic nephrolithotomy showing dye descending through both right excretory 
systems.

Laparoscopic Nephrolithotomy

calyceal stones were associated with infundibular 
-

ticulum. After widely incising the renal pelvis, the 
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nephrotomy is made in the kidney as indicated by the 
endoscopic light. The stone is removed and the kidney 
sutured with one layer 2/0 polyglactin (Figure-5).

Laparoscopic Anatrophic Nephrolithotomy 
The kidney is dissected from the surrounding 

bloc with a laparoscopic Satinsky clamp. The renal 
parenchyma and collecting system are incised longitu-
dinally on the postero-lateral aspect of the kidney; the 
staghorn stone is mobilized with graspers, removed 
and placed in an endobag. A 16 F Foley catheter is 
placed as a nephrostomy tube by making a small in-
cision in the kidney away from the nephrotomy line. 
The kidney is sutured with a running 2/0 polyglactin 
single layer that includes renal capsule, parenchyma, 

Figure 4 – Left: Flexible nephroscopy through the laparoscopic pyelothomy. Right: Basket extraction of encountered stones (arrow). 

Figure 5 – Left: Endoscopic light transilluminates the location of an obstructed upper pole calyx (area inside the circle). Right: The 
kidney is incised over the lighted parenchyma and the stone removed laparoscopically.
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the aid of Lapra-Ty clips (Ethicon-Johnsons & John-
sons), Figure-6.

RESULTS

Mean age at surgery was 36 years (range 18-
56), ASA score 2 (range 1-2), and average number 
of stones removed was 12 (range 3 to 214). Laparo-
scopic pyeloplasty combined with pyelolithotomy and 

laparoscopic pyeloplasty with pyelolithotomy and 
endoscopic-assisted nephrolithotomy was performed 

in two; and laparoscopic anatrophic nephrolithotomy 
was performed in one patient (Table-2).

A double J stent and percutaneous drain was 
left postoperatively in all patients. Additionally, a 
nephrostomy drain using a 16 Fr Foley catheter was 
placed in two patients. All the procedures were com-
pleted laparoscopically with no conversions to open 

patients with lost stones in the abdomen diagnosed 
during follow up (Figure-7) and variable degrees of 

-
copy in several others. One patient had a postoperative 

stent, which was not replaced at the time of surgery, 

Figure 6 – Left: Laparoscopic anatrophic nephrolithotomy, stone extraction. Right: One layer LapraTy™ assisted suturing of the 
kidney.

Table 2 – Procedures performed and their indication.

Procedure Indication

Patients with UPJO and associated pelvic and calyceal 
stones

2. LP combined with LPL and endoscopic-assisted LNL
or calyceal diverticulum

3. Laparoscopic anatrophic nephrolithotomy Patient with double collecting system and complete stag-
horn of the lower moiety

LP = laparoscopic pyeloplasty; LPL = laparoscopic pyelolithotomy; UPJO = ureteropelvic junction obstruction; LNL = laparoscopic 
nephrolithotomy.
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and most probably chronically obstructed. Leakage 
was discovered during early postoperative period 

drain. Cystoscopic replacement of the double J stent 
effectively treated the complication and the patient 
was discharged during the following days without 
evidence of further leakage.

Stone free status was obtained in ten pa-
tients (77%), and the remaining three were rendered 
stone free after one ancillary procedure (shockwave 
lithotripsy - SWL) in two patients and retrograde 
nephroscopy in another).

pyeloplasty was considered successful according to 
clinical (disappearance of pain) and diuretic renal scan 
parameters. The mean washout half-life time in the 
diuretic renal scan improved from 43 to 22 minutes.

Warm ischemia time for laparoscopic anat-
rophic nephrolithotomy was 43 minutes; the patient 
was rendered stone free and renal function remained 
within preoperative values.

COMMENTS

Endourology has revolutionized the treat-
ment of urinary stones. Notwithstanding, underlying 

the success rate of endourological procedures (3,4). 
The surgical approach in these special cases should 

-
ated malformations in a single procedure. Although 
open surgery is an alternative, laparoscopic surgery 
might be a feasible option additionally conferring the 
advantages of minimally invasive surgery.

Micali et al. reported 17 patients who under-

renal calculi and 9 with associated anomalies (UPJ 

were eventually rendered stone free and one patient 
had a postoperative urinoma. These authors concluded 
that indications for laparoscopy included stones as-

reconstruction and calculi for which endourological 
procedures had failed (5). Ramakumar et al. reported 
90% three month stone-free rate in 19 patients who 
underwent laparoscopic pyelolithotomy and pyelo-
plasty (6). Similar results were recently reported by 
Srivastava et al. (7) and Stein et al. (8) with 75 and 
80% stone-free rates respectively.

with eighteen patients who underwent different lapa-
roscopic procedures with concomitant stone removal, 
including pyeloplasties, partial nephrectomies, and 
calyceal ablations. Stone-free status was achieved in 
93% of cases. The authors concluded that laparoscopy 

for open surgery should be rare in the future (9). Me-
ria et al. compared laparoscopic pyelolithotomy to 
percutaneous nephrolithotomy (PNL) in 32 patients 
with pelvic stones without underlying malformations. 

82%). However, the laparoscopic group had higher 
operative time, urological complications (12% urine 

two patients. They concluded that indications for each 

belief and current practice that SWL, retrograde and 

minimal morbidity. The role of laparoscopy is not to 
replace any of these options, but to compliment them 
in situations where decreased success or increased 

Figure 7 – Lost stones in the abdomen incidentally discovered 
during follow-up.
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showed in our series and as reported by other authors 

can be successfully combined in the same procedure 
to improve the stone free rate and simultaneously 
resolve synchronous anomalies.

Tunc et al. published a study on 150 patients 
with stones in anomalous kidneys treated with SWL, 

14 pelvic, and 4 crossed ectopic. The overall stone-
free rate was 68%, with the worst results obtained 
in crossed ectopic kidneys with stone clearance of 
only 25% (13). Pure percutaneous approach has 
also been reported in anomalous kidneys. Although 
highly effective with an overall stone-free rate of 
83%, the anterior displacement of the collecting sys-
tem together with an unpredictable vascular supply 
and interposition of bowel between the kidney and 
the abdominal wall makes the procedure technically 

imaging system (i.e. CT guided) to minimize risk 
of visceral damage during kidney puncture and tract 
creation (14). Pure endoscopic management has also 
been accomplished for anomalous kidneys. Weizer 
et al. reported a 75% stone-free rate (15), meanwhile 
Braz et al. reported an 81% stone-free rate at three 

(16). Due to urinary stasis, these patients suffer from 
poor spontaneous stone passage, with persistence or 
growth of residual fragments in 60% of cases.

useful for stones located in anomalous kidneys. Our 
overall stone-free rate was 77% (10/13), and reached a 
100% after one ancillary treatment (i.e. SWL or neph-
roscopy). Additionally, anomalies to be addressed 
(i.e. UPJ obstruction) were successfully repaired with 
optimal functional outcome.

There are several operative pitfalls that need 
special consideration when combining laparoscopy 
with endourological procedures. The operating room 
and the space around the operating table become lim-
ited when the laparoscopic and endourological towers 
need to be brought to work simultaneously. The laser 
cart and endourological instrumentation table pose ad-
ditional ergonomic problems. One serious limitation 

challenge in the described set-up and even if possible 

patient in lateral decubitus are far from informative. 

is unpractical and time consuming, and even after this, 

ability to identify small residual stones.
-

men during the nephroscopy is of some concern and 
might be a limiting factor. Although some of it can 

and occupy the space of the pneumoperitoneum. As 

placing the patient in a “head down” position for two 

diaphragm where it becomes easily aspirated with the 
laparoscopic suction.

can be useful in these situations (9) however; it poses 
additional restrictions to the already cumbersome 
operative scenario. We found a solution relying on 

cases performed, the light of the endoscope precisely 
delineated the place for the nephrotomy (Figure-5).

Kaouk et al. created a porcine model to ad-
dress the feasibility of laparoscopic anatrophic neph-

in humans (18), and recently Simforoosh et al. (19) 

was placed. We performed a laparoscopic anatrophic 

system and a complete staghorn of the lower moiety 
with optimal results and no perioperative complica-
tions. The kidney was repaired with one running 
suture including parenchyma and collecting system 

An interesting aspect of laparoscopic pyeloli-
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have them fall out of the renal pelvis or the endobag, 
and locating them in the abdomen is challenging and 
time consuming. There is no report in the urological 
literature regarding this issue; however there are well 
described complications of lost stones in the abdomen 
after laparoscopic cholecystectomy. They include in-

prolonged fever (20). Regarding the infectious status 
of struvite staghorn stones, lost stones should remain 
of concern. However, two patients in our series had 
lost stones in the abdomen and after completing more 
than two years of follow-up, they remain completely 
asymptomatic.

We are aware of the limitations of this pa-
per, which consist of a small, retrospective series 
of patients. However, considering the limited data 

-
tributes to the developing of this novel and poorly 
studied approach.

CONCLUSIONS

Although classical endourological procedures 
should remain as the gold standard for the great major-
ity of renal stones, however patients with large stone 

from a combined laparoscopic and endourological 

disease and repairs associated anomalies.
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EDITORIAL COMMENT

Authors present interesting series of patients 
with urinary stone disease managed mainly by lapa-
roscopic method. The presented cases have some kind 
of anomaly necessitating laparoscopic approach rather 
than using routine endourological procedures like 
percutaneous nephrostolithotomy or urethroscopic 
means.

Laparoscopy is gaining more popularity in 
managing urinary stone disease (1-3). This is especial-
ly true when associated anomalies like ureteropelvic 

Even though results of laparoscopic approach 
in managing stone disease in the present series and 
other reported series seems satisfactory (1-5), longer 
follow-up and more cases are necessary to better 

management of stone disease.
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Percutaneous nephrolithotomy in patients with kidney 
malformations. J Endourol. 2007; 21: 520-4.

5. Simforoosh N, Basiri A, Danesh AK, Ziaee SA, Shari-

EDITORIAL COMMENT

Laparoscopy is an established modality in 
management of renal stones in selected situations. 
On most occasions, laparoscopy is nephron sparing 
- namely - pyelolithotomy as compared with percu-
taneous nephrostolithotomy (PCNL).

The authors have successfully used laparos-
copy combined with endourological procedures in 
anomalous kidneys, mainly ureteropelvic junction 
obstruction. This is a retrospective study. Larger and 
prospective studies will help in developing concrete 
guidelines.

CT angiogram is a complimentary investigation 
in planning reconstructive laparoscopic surgery in 
anomalous kidneys.

The authors have not done an infundibulo-
plasty in cases of infundibular stenosis with calyceal 
diverticulum and; the collecting system was not closed 
separately in patients with staghorn calculus where 

system using a CT scan during follow-up.

interrupted sutures. The authors have used running 
sutures for the anterior and posterior walls.

Meria et al. had shown similar results with 
different modalities (PCNL and laparoscopy) in 
management of stone disease in non-anomalous kid-
neys; however the complication rate in was higher in 
laparoscopy compared to ESWL and PCNL. Hence, 
they concluded that ESWL or PCNL should be the 

Practical problems of C arm usage; ultra-

peritoneal cavity with laparoscopy are problems to be 
looked into.

Combining laparoscopy with PCNL and pure 
endoscopy gives a better result in stone disease.
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The Role of Liver Transplantation Techniques in the Surgical 
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ABSTRACT

Purpose: Standard radical nephrectomy for large masses is significantly facilitated by liver transplantation techniques, 
which have been successfully employed over the last ten years at our institution. Large and locally-advanced urothelial 
carcinoma of the kidney with or without extension into the inferior vena cava is rare. The purpose of this study was to 
present the surgical management of large and locally-advanced urothelial tumors arising from the renal pelvis using liver 
transplantation techniques and to evaluate patient outcome.
Materials and Methods: Diagnostic work-up and surgical management of 4 patients with large and locally-advanced renal 
urothelial carcinoma were retrospectively reviewed. Two out of four patients with urothelial carcinoma presented with 
inferior vena cava thrombus. Mean tumor size was 11.6 cm. All patients underwent surgery, 2 patients with the presumed 
diagnosis of renal cell cancer. Liver transplantation techniques were an integral part in all radical nephrectomies.
Results: No intraoperative complications and postoperative mortality occurred. Mean operative time was 7.5 hours, estimated 
blood loss was 1.5 L, and an average of 4.8 units of blood was transfused intraoperatively. Three patients succumbed to 
cancer recurrence at a mean postoperative time of 6.3 months; 1 patient is still alive 24 months after surgery.
Conclusions: Large and locally-advanced renal masses of urothelial origin can be successfully removed by a combination 
of radical nephrectomy with liver transplantation techniques. Since long-term outcome of such patients has been poor, 
accurate preoperative diagnosis is essential to consider neoadjuvant treatment and to plan nephroureterectomy.

Key words:  urothelial carcinoma; kidney, nephrectomy; liver transplantation
Int Braz J Urol.  2009; 35: 19-23

INTRODUCTION

	 Urothelial	 carcinoma	 (UC)	 of	 the	 renal	
pelvis represents approximately 10% of all primary 
renal	malignancies	and	its	prognosis	correlates	with	
histological grade and stage (1,2). Advanced disease 
stages, such as invasion into renal parenchyma or 
perirenal fat with or without tumor extension into 
the inferior vena cava (IVC) carry a poor prognosis 
(3). IVC involvement is rare with only a few cases 

 Clinical Urolo�yClinical Urolo�y

reported in the literature (4). Extirpation of these 
large renal masses poses a particular challenge to the 
urologic surgeon because adequate surgical exposure 
and subsequent nephrectomy rely on mobilization of 
adjacent organs such as liver and spleen. In cases of 
tumor extension into the IVC, additional exposure of 
the retrohepatic and suprahepatic IVC is necessary. 
Locally-advanced renal cell carcinomas (RCC) have 
been safely and completely removed by combining 
radical nephrectomy with surgical techniques derived 
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from liver transplantation over the last ten years at our 
institution (5).
 The purpose of this study was to present the 
surgical management of large and locally-advanced 
urothelial tumors arising from the renal pelvis em-
ploying liver transplantation techniques and to evalu-
ate patient outcome.

MATERIALS AND METHODS

 Four patients with locally-advanced UC of 
the renal pelvis (≥ T3), two with extension into the 
IVC, were treated at our institution between 2003 
and 2005. Pertinent preoperative work-up (imaging, 
laboratory), tumor characteristics (grade, stage), surgi-
cal approach, perioperative management, and patient 
outcome were reviewed. All four patients underwent 
standard preoperative evaluation including abdominal 
CT scans, chest X-rays or chest CT scans, and liver 
function tests. Bone scans and abdominal MRIs were 
obtained in 2 patients. Tumor thrombus extent was 
staged according to the Mayo Foundation classifica-
tion (6). Cystoscopy and cytology were performed in 
1 of 3 patients with a history of hematuria.
 Liver transplantation techniques, in combina-
tion with nephrectomy for large and locally-invasive 
renal masses, have been previously described in detail 
(5). In brief, a bilateral subcostal incision, with supe-
rior midline T-extension is performed and a Rochard 
self-retaining retractor placed. This tri-radiate incision 
permits access to the liver, diaphragm, hepatic veins, 
and suprahepatic IVC and is the favored approach 
for orthotopic liver transplantation. Liver and IVC 
are mobilized in piggyback fashion. Liver mobiliza-
tion begins with dissection, ligation and division of 
the ligamentum teres. The falciform ligament is then 
divided by cautery. This incision is carried around 
each portion of the divided falciform ligament to the 
right superior coronary ligament and divides the left 
triangular ligament. The visceral peritoneum on the 
right side of the hepatic hilum and the infrahepatic 
IVC are incised with the right inferior coronary and 
hepatorenal ligaments. At this stage, nephrectomy of 
most bulky masses can be safely carried out, however, 
in cases of IVC involvement, mobilization continues. 
The liver is gradually rolled to the left using the same 

techniques as in liver transplantation. In this fashion, 
the infrahepatic, intrahepatic, and suprahepatic por-
tions of the IVC are completely exposed. The three 
hepatic veins are identified, their orifices inspected, 
and tumor removed. Following the removal of the 
tumor thrombus and IVC, the clamp is repositioned 
below the hepatic veins thus permitting continued 
hepatic venous drainage during the removal of the 
IVC and tumor thrombus. Exposure of the left kidney 
begins by mobilization of the descending colon. The 
spleen is dissected off the diaphragm and mobilized 
en bloc with the pancreas toward the midline. To gain 
access to the upper pole of the left kidney the left 
liver lobe is mobilized. The study was approved by 
the Institutional Review Board.

RESULTS

 Three male and one female patient underwent 
surgery for large but clinically localized UCs of the 
renal pelvis; mean age was 65 years (range 59-74). 
Preoperative diagnosis was UC in 2 cases: One patient 
had undergone radical cystectomy with ileal conduit 
6 years earlier suggesting upper tract UC; another 
patient underwent cystoscopy showing tumor pro-
truding from the ureteral orifice. The remaining two 
patients with IVC thrombus entered surgery with the 
presumed diagnosis of RCC.
 A bilateral subcostal incision with midline 
T-extension was the surgical approach in all 4 cases. 
Mean operative time was 7.5 hours, mean estimated 
blood loss was 1.5 L, and an average of 4.8 units 
of blood was transfused. Three nephrectomy speci-
mens were bivalved in the operating room, which 
changed the diagnosis in one case and ureterectomy 
was consequently performed; the remaining speci-
men was not bivalved and the ipsilateral ureter was 
left in situ. Gross examination of the specimens 
demonstrated UC arising from the renal pelvis and 
invasion of the proximal ureter. None of the patients 
required cardiopulmonary bypass. There was neither 
an intraoperative complication nor an operative mor-
tality. Postoperative morbidity occurred in 2 patients 
secondary to pulmonary embolism on postoperative 
day 2 and 61. Three patients underwent adjuvant 
chemotherapy; one could not proceed because of low 
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performance status. Three patients expired of disease 
recurrence at a mean of 6.3 months after surgery; one 
patient is alive without evidence of disease 24 months 
later (Table-1). All 4 patients were diagnosed with 
high-grade urothelial carcinoma arising from the renal 
pelvis. Tumor characteristics are shown in Table-2. 
Mean tumor size was 11.6 cm. In 2 patients the tumor 
extended into the IVC and in 2 patients lymph nodes 
were involved.

COMMENTS

 To our knowledge this is the first study de-
scribing the application of liver transplantation tech-
niques for the resection of large UCs of the kidney 
with and without IVC thrombus. The surgical tech-
nique described herein allowed excellent exposure 
and safe removal of the tumor in all 4 patients (5). 
Liver transplantation techniques proved essential for 
the resection of IVC thrombi in 2 patients and sig-

nificantly improved exposure to the retroperitoneum 
allowing complete removal of the remaining two renal 
masses with a mean size of 12 cm. Albeit RCC of 
such size is amenable to conventional nephrectomy, 
UC of the renal pelvis is known to induce significant 
perirenal inflammation and desmoplastic reaction and 
is frequently associated with lymph node metastasis 
(7). Secondary to these adverse tumor characteristics 
operative time was considerably prolonged with a 
mean of 7.5 hours. No intraoperative complications 
or postoperative mortality occurred. In a series of 3 
patients with renal UC and IVC thrombus, a midline 
approach was selected in 2 patients (one surgery was 
aborted due to extensive liver involvement) and an 
extended subcostal incision in the third. One of these 
patients was without evidence of disease 9 months 
after surgery, two died of respiratory failure within 2 
months postoperatively (8).
 Prognosis for upper tract UC, stage for stage, 
is reportedly inferior to that of bladder UC. While 5 
year overall survival rates for stage T2, T3, and T4 

Table 1 – Treatment and outcome of patients with advanced urothelial carcinoma of the renal pelvis. 

Patient EBL 
(mL)

Blood 
Transfusions

Operative 
Time

Morbidity Adjuvant 
Chemotherapy

Recurrence Survival

1 3000 11 7.6 hours PE day 2 Cisplatin/Gemcitabine Local   8 months

2 2000  5 8.3 hours Cisplatin/Gemcitabine Alive at 
24 months

3   650  1 8.5 hours PE day 61 Local   2 months

4   500  2 5.7 hours MVAC Metastatic 10 months

EBL = estimated blood loss; PE = pulmonary embolism; MVAC = methotrexate, vinblastine, doxorubicin, cisplatin.

Table 2 – Tumor characteristics. High-grade urothelial carcinoma of the renal pelvis was the diagnosis in all cases.

Patient Side Margins Tumor Size 
(cm)

Inferior Vena Cava Thrombus TNM Stage Positive 
Lymph Nodes

1 Right Negative 8 x 6 x 6 Retrohepatic below hepatic veins T3 N0 Mx 0

2 Left Positive 11 x 6 x 5.5 T3 N0 Mx 0
3 Right Positive 15.4 x 10.2 x 8 Infrahepatic T4 N2 Mx 6

4 Right Negative 12 x 5 x 4 T3 N2 Mx 2
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bladder UC are 72%, 40%, and 33%, they are 60%, 
15% and 15% for upper tract UC (3,9). Neoadjuvant 
chemotherapy	for	patients	with	≥ T2 bladder UC in 
prospective randomized clinical trials has demon-
strated survival benefits (10,11). However, there is no 
evidence supporting neoadjuvant chemotherapy for 
upper tract UC. None of our patients received neoadju-
vant chemotherapy; however, we speculate that it may 
have improved patient survival as previously demon-
strated for bladder UC (intact vasculature, improved 
resectability, early control of occult metastases, better 
performance status). Neoadjuvant chemotherapy may 
furthermore result in better outcome than adjuvant 
chemotherapy because many patients do not receive 
optimal	dosing	of	systemic	chemotherapy	after	ne-
phrectomy (12). One out of four patients with UC in 
our series was unable to commence adjuvant chemo-
therapy because of low performance status. Despite 
complete tumor resection, 3 out of 4 patients died of 
disease recurrence within 10 months after surgery, of 
whom 2 had undergone adjuvant chemotherapy.
 Consideration of neoadjuvant chemotherapy 
relies on correct preoperative diagnosis. Two out of 
four patients in this study entered surgery with the 
presumptive diagnosis of RCC. Despite the presence 
of hematuria in 3 out of 4 patients, only 1 underwent 
cystoscopy, which established the correct diagnosis. 
Therefore, the finding of a large renal mass with or 
without IVC thrombus in patients with history of he-
maturia requires a complete hematuria work-up (13). 
According to the literature only 30% of patients with 
upper tract UC underwent surgery with the correct 
preoperative diagnosis. Several factors may contribute 
to the fact that large renal UC is frequently mistaken 
for RCC preoperatively (4). 1. UC arising from the 
renal pelvis is uncommon with an incidence of 7% to 
15% of all primary renal malignancies (1,2). 2. RCC 
represents 85% of all primary renal malignancies and 
extends into the IVC in 4-10% (14,15). 3. A significant 
history of cigarette smoking and hematuria exists for 
both RCC and UC. 4. While upper tract UC presents 
with non-specific findings on imaging studies, CT 
scan may be a useful tool to differentiate renal UC 
from RCC (4,16). 5. IVC thrombus formation of UC 
is exceedingly rare with 21 cases reported in the litera-
ture (4). Meta-analyses evaluating the management of 
UC with IVC extension showed that in approximately 

30% of patients a preoperative MRI was obtained. 
Only 20% had a positive cytology and all patients, 
in whom a retrograde pyelography was performed, 
demonstrated a renal pelvic/ureteral filling defect. In 
60% of cases, nephrectomy without ureterectomy was 
performed and average survival was 6 months (17,18). 
Renal UC has a propensity to recur in the ipsilateral 
ureter at a rate of 30 to 40% and mandates radical 
nephroureterectomy (19,20). In one of our patients, 
with the presumed diagnosis of RCC, the ureter was 
left in situ.

CONCLUSIONS

 Large and locally-advanced urothelial carci-
nomas of the renal pelvis can be successfully removed 
by enhancing standard radical nephrectomy with liver 
transplantation techniques; however, survival is poor. 
Preoperative diagnosis of renal urothelial carcinoma 
requires a high index of suspicion and is essential to 
consider neoadjuvant treatment and to plan nephro-
ureterectomy.

CONFLICT OF INTEREST

 None declared.

REFERENCES

1. Guinan P, Vogelzang NJ, Randazzo R, Sener S, Chmiel 
J, Fremgen A, et al.: Renal pelvic cancer: a review 
of 611 patients treated in Illinois 1975-1985. Cancer 
Incidence and End Results Committee. Urology. 1992; 
40: 393-9.

2. Störkel S, Eble JN, Adlakha K, Amin M, Blute ML, 
Bostwick DG, et al.: Classification of renal cell carci-
noma: Workgroup No. 1. Union Internationale Contre 
le Cancer (UICC) and the American Joint Committee 
on Cancer (AJCC). Cancer. 1997; 80: 987-9.

3. Ozsahin M, Zouhair A, Villà S, Storme G, Chauvet B, 
Taussky D, et al.: Prognostic factors in urothelial renal 
pelvis and ureter tumours: a multicentre Rare Cancer 
Network study. Eur J Cancer. 1999; 35: 738-43.

4. Kawashima A, Takao T, Takaha N, Nishimura K, 
Nonomura N, Okuyama A, et al.: Renal pelvic cancer 



23

Advanced Urothelial Carcinoma of the Renal Pelvis

with tumor thrombus in the vena cava inferior: a case 
report. Hinyokika Kiyo. 2004; 50: 869-72.

5. Ciancio G, Hawke C, Soloway M: The use of liver 
transplant techniques to aid in the surgical management 
of urological tumors. J Urol. 2000; 164: 665-72.

6. Neves RJ, Zincke H: Surgical treatment of renal cancer 
with vena cava extension. Br J Urol. 1987; 59: 390-
5.

7. Kondo T, Nakazawa H, Ito F, Hashimoto Y, Toma H, 
Tanabe K: Primary site and incidence of lymph node 
metastases in urothelial carcinoma of upper urinary 
tract. Urology. 2007; 69: 265-9.

8. Leo ME, Petrou SP, Barrett DM: Transitional cell 
carcinoma of the kidney with vena caval involvement: 
report of 3 cases and a review of the literature. J Urol. 
1992; 148: 398-400.

9. Stein JP, Lieskovsky G, Cote R, Groshen S, Feng AC, 
Boyd S, et al.: Radical cystectomy in the treatment of 
invasive bladder cancer: long-term results in 1,054 
patients. J Clin Oncol. 2001; 19: 666-75.

10. Grossman HB, Natale RB, Tangen CM, Speights VO, 
Vogelzang NJ, Trump DL, et al.: Neoadjuvant chemo-
therapy plus cystectomy compared with cystectomy 
alone for locally advanced bladder cancer. N Engl J 
Med. 2003; 349: 859-66. Erratum in: N Engl J Med. 
2003; 349: 1880.

11. Advanced Bladder Cancer Meta-analysis Collabora-
tion: Neoadjuvant chemotherapy in invasive bladder 
cancer: a systematic review and meta-analysis. Lancet. 
2003; 361: 1927-34.

12. Lerner SE, Blute ML, Richardson RL, Zincke H: Plati-
num-based chemotherapy for advanced transitional 

cell carcinoma of the upper urinary tract. Mayo Clin 
Proc. 1996; 71: 945-50.

13. Grossfeld GD, Wolf JS Jr, Litwan MS, Hricak H, Shuler 
CL, Agerter DC, et al.: Asymptomatic microscopic 
hematuria in adults: summary of the AUA best practice 
policy recommendations. Am Fam Physician. 2001; 63: 
1145-54.

14. Marshall FF, Dietrick DD, Baumgartner WA, Reitz 
BA: Surgical management of renal cell carcinoma with 
intracaval neoplastic extension above the hepatic veins. 
J Urol. 1988; 139: 1166-72.

15. Chow WH, Devesa SS, Warren JL, Fraumeni JF Jr: 
Rising incidence of renal cell cancer in the United 
States. JAMA. 1999; 281: 1628-31.

16. Gatewood OM, Goldman SM, Marshall FF, Siegelman 
SS: Computerized tomography in the diagnosis of 
transitional cell carcinoma of the kidney. J Urol. 1982; 
127: 876-87.

17. Williams JH, Frazier HA 2nd, Gawith KE, Laskin 
WB, Christenson PJ: Transitional cell carcinoma of 
the kidney with tumor thrombus into the vena cava. 
Urology. 1996; 48: 932-5.

18. Miyazato M, Yonou H, Sugaya K, Koyama Y, Hatano 
T, Ogawa Y: Transitional cell carcinoma of the renal 
pelvis forming tumor thrombus in the vena cava. Int J 
Urol. 2001; 8: 575-7.

19. Strong DW, Pearse HD, Tank ES Jr, Hodges CV: The 
ureteral stump after nephroureterectomy. J Urol. 1976; 
115: 654-5.

20. Murphy DM, Zincke H, Furlow WL: Management of 
high grade transitional cell cancer of the upper urinary 
tract. J Urol. 1981; 125: 25-9.

Accepted after revision: 
October 06, 2008

Correspondence address:
Dr. Wolfgang H. Cerwinka
Children’s Healthcare of Atlanta
Emory University
5445 Meridian Mark Road, Suite 420
Atlanta, GA, 30342, USA
Fax: + 1 404 252-1268
E-mail: wcerwinka@gaurology.com

	



24

Laparoscopic Adrenalectomy for Pheochromocytoma
International Braz J Urol Vol. 35 (1): 24-35, January - February, 2009

Pheochromocytoma: A Long-Term Follow-Up of 24 Patients 
Undergoing Laparoscopic Adrenalectomy

Lísias N. Castilho, Fabiano A. Simoes, Andre M. Santos, Tiago M. Rodrigues, Carlos A. dos 
Santos Junior

Section of Urology, Catholic University of Campinas, Campinas, Sao Paulo, Brazil

ABSTRACT

Purpose: -

Materials and Methods: 

-

Results: -

Conclusions: -

Key words:  laparoscopy; pheochromocytoma; adrenalectomy
Int Braz J Urol.  2009; 35: 24-35

INTRODUCTION

-

 Clinical UrologyClinical Urology

-



25

Laparoscopic Adrenalectomy for Pheochromocytoma

-

-

-

-

-

-

-

Figure 2 – MRI showing large adrenal mass - hypersignal in 
T2.

Figure 1 – CT scan showing a 2 cm left adrenal mass.
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Table 1 – Pre-operative data.

Case Age Gender Clinical Presentation Antecedent Side CT - Tumor 
Size
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Table 2 – Intra-operative (IO) occurrences.

Case IO Complication Conduct Operative Time Transfusion

PO = postoperative
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Table 3 – Postoperative (PO) results.

Case PO Complication Long-term Follow-up Follow-up Final Diagnosis

Cure Pheochromocytoma
Cure
Cure Pheochromocytoma
Cure

Pheochromocytoma

Cure Pheochromocytoma
Cure Pheochromocytoma
Cure Pheochromocytoma
Cure
Cure Pheochromocytoma
Cure Pheochromocytoma

Cure Pheochromocytoma
Pheochromocytoma

Cure Pheochromocytoma

Cure Pheochromocytoma
Cure Pheochromocytoma
Cure Pheochromocytoma
Cure Pheochromocytoma
Cure
Cure Pheochromocytoma
Cure Pheochromocytoma
Cure Pheochromocytoma

Ecchymosis Cure

-

-

-

-

-
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ABSTRACT

Purpose: The treatment of urinary tract stones in obese patients may differ from the treatment of non-obese patients and 
their success rate varies. Our objective was to compare ureteroscopic treatment outcomes of ureteral and renal stones, 
stratified for stone size and location, between overweight, obese and non-obese patients.
Materials and Methods: Charts were reviewed for 500 consecutive patients presenting at our institution for renal and 
ureteral stones. A total of 107 patients underwent flexible or semi-rigid ureteroscopy with Ho:YAG laser lithotripsy and 
met criteria for review and analysis.
Results: Overall, initial stone-free rates were 91%, 97%, and 94% in normal, overweight and obese individuals respectively. 
When compared to non-obese patients, there were no significant differences (p value = 0.26; 0.50). For renal and proximal 
ureteral stones, the stone-free rate in overweight and obese individuals was 94% in both groups; and a stone-free rate of 
100% was found for distal stones, also in both groups.
Conclusions: Ureteroscopic treatment of stones in obese and overweight patients is an acceptable treatment modality, with 
success rates similar to non-obese patients.

Key words:  ureter; calculi; ureteroscopy; Ho-YAG Laser; obesity
Int Braz J Urol.  2009; 35: 36-42

INTRODUCTION

 Obesity has become a major health problem 
in the United States and the world and represents a 
chronic disease mediated by genetics, environment, 
metabolism, psychosocial causes, cultural, and physi-
ologic variables (1). The prevalence of obesity in the 
United States has increased by approximately 30% 
from 1980 to 1994 (2). The most common method of 
defining obesity is the Body Mass Index (BMI). BMI 
measures the height to weight ratio by taking weight in 
kilograms and dividing it by height in squared meters  
(kg/m2). According to the World Health Organization 

 Clinical Urolo�yClinical Urolo�y

guidelines, a BMI of 18.5 to 25 kg/m2 is considered 
normal, overweight is a BMI of 25 to 29.9, obese is 
a BMI ≥ 30, and morbidly obese is a BMI ≥ 40 (3).
 Various lithogenic risk factors are known to 
be associated with obesity and increase the chance of 
stone formation in these patients as hyperinsulinemia, 
increased BMI, hyperoxaluria, high sodium intake, 
low urinary volume and hypercalciuria. Duffey et 
al. found that 98% of obese patients had at least one 
lithogenic risk factor in a 24-hour urine sample and 
80% of them had 3 or more factors (4).
 Extracorporeal shock wave lithotripsy 
(ESWL) has emerged as the primary treatment of 



37

Obesity and Treatment of Ureteral Calculi 

choice for renal calculi less than 1.5-2 cm (5). ESWL 
has been recommended as first-line treatment of ure-
teral calculi less than 1 cm, resulting in up to a 92.6% 
stone free rate for proximal stones and 97.5% for 
mid and distal ones (6). However, obese patients are 
fraught with difficulties in treating calculi by ESWL 
and may not have these same high success rates as 
in non-obese patients. Delakas et al. reported an 
increased chance of ESWL failure in obese patients 
of 1.9 fold when BMI was > 30, and Muñoz et al. 
found a 72% stone free rate after ESWL for these 
patients (7,8). In these obese patients, a frequent 
factor limiting the success of ESWL is positioning 
the patient so the stone can be located at the focal 
point of the lithotripter. Most lithotripters have a 
maximum skin to stone distance of 12-14 cm for 
their focal point, which can restrict the depth in 
which stone fragmentation can be accomplished (9). 
For this reason, ESWL for obese patients may be a 
sub-optimal treatment.
 PCNL as a potential treatment for renal 
calculi in obese patients can also be difficult. 
This is due to an increased distance that needs to 
be traversed in order to obtain the correct access 
into a calyx, making percutaneous access more 
difficult. Also, even if access is obtained, normal 
size instruments may not be able to be used and 
longer instruments including nephroscope and ac-
cess sheath may be required in an obese patient. 
Another potential problem during PCNL in an 
obese patient is the increased anesthetic complica-
tion risk that can ensue from the patient being in 
the prone position for a long period of time.
 For these previously mentioned reasons, 
rigid and flexible ureteroscopy is most likely the 
treatment of choice for urinary calculi in obese 
patients. The development of small caliber uretero-
scopes and advances in intracorporeal lithotripsy, 
such as ultrasound, electrohydraulic waves, laser, 
and most recently the holmium: yttrium-alumi-
num-garnet (Ho:YAG) laser, have permitted more 
successful and safer endoscopic manipulation of 
ureteral calculi (10). In order to ascertain whether 
ureteroscopy is more effective in obese patients, we 
compared outcomes data, stratified for stone size and 
location, in overweight, obese, morbidly obese and 
normal weight patients as defined by BMI.

MATERIALS AND METHODS

 Charts were reviewed for 500 consecutive 
patients treated for renal and/or ureteral calculi at our 
institution over a five-year period. Inclusion criteria 
for the study included all patients with radio-opaque 
calculi who were treated ureteroscopically, in com-
bination with Ho:YAG laser lithotripsy, as primary 
therapy. Indications for treatment were calculi that did 
not pass spontaneously or required earlier intervention 
because of recurrent colic or obstruction of the up-
per urinary tract. Patients who had contraindications 
such as pregnancy, urinary tract infection, coagulation 
disorders, or previous ureteral reimplantation were 
excluded from the study. After a thorough review, 
107 patients met the criteria for this review.
 Ureteroscopy was performed in combination 
with Ho:YAG laser lithotripsy by the same surgeon 
(M.G.) using a small caliber (6F) semi-rigid or flexible 
ureteroscope.
 Distal stones were treated via a Wolf semi-
rigid ureteroscope with a 6F self-dilating tip and for 
proximal ureteral stones we used the flexible ure-
teroscope Storz Flex-X or ACMI DUR-8 or DUR-8 
Elite, depending on availability. No dilation of  the 
ureteral orifice was necessary because of self-dilat-
ing tip ureteroscope (for distal stones). For proximal 
stones, ureteral access sheath was placed underneath 
the stone (Cook Flexor, 35 cm), with size varying 
from 9 to 11F when using Storz Flex-X and from 12 
to 14F when using ACMI ureteroscope.
 Our standard technique for ureteroscopic 
treatment of ureteral calculi includes cystoscopy with 
retrograde pyelogram, placement of a 0.038-inch 
floppy-tipped guide wire past the stone (glidewire 
when necessary) to maintain access, placement of a 
safety wire for flexible ureteroscopy, and ureteroscopy 
with Ho:YAG laser lithotripsy. Continuous irrigation 
and/or intermittent manual pumping of irrigant to 
obtain a clear ureteroscopic view were used where 
appropriate. For ureteroscopic laser lithotripsy, a Ho:
YAG laser (Trimedyne, Inc., Irvine, CA) was em-
ployed. The Ho:YAG laser operates at a wavelength 
of 2100-nm and the laser frequency was usually set 
between 5-10 Hz and a power of 5-10 W. Higher 
settings were used to treat harder calculi. The vast 
majority of the patients were treated with a 200 uH 
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quartz fiber. Basket retrieval of stone fragments was 
employed when necessary. Patients received general 
anesthesia at the beginning of the procedure.
 A preoperative x-ray of the kidneys, ureters, 
and bladder were done in all patients, and excretory 
urogram (IVP), non-contrast helical computer to-
mography, or sonogram were done when indicated to 
document the size and location of the stone. Patients 
were postoperatively imaged with radiographs, non-
contrast helical computer tomography, and/or IVP 
until they were stone-free or received additional treat-
ment (0 to 3 months). A patient was considered stone 
free when post operative imaging revealed fragments 
of 2 mm or less. Characteristics of patient age, sex, 
stone size and location, operative time, and treatment 
outcome were recorded and tabulated. Average patient 
age and mean stone size were similar for all groups 
(Table-1).
 Treatment outcomes were defined as radio-
graphic evidence of fragmentation or complete dis-
appearance of the stone. Retreatment and additional 
procedures were also registered. All procedures were 
performed on an outpatient basis.
 For each of the treatment groups, 95% 
confidence intervals were calculated for the overall 
treatment success rates. Statistical comparison of two 
independent percentages was done by means of the 
Fisher’s exact test (2-sided, p = 0.05). If the result-

ing p value was < 0.05, the difference in the sample 
percentages was considered statistically significant.

RESULTS

 The average patient age and mean stone size 
were similar for all groups (Table-2). Mean operating 
time was 70.37 minutes for normal weight individuals, 
88.78 minutes for overweight persons, 78.23 minutes 
for obese patients. These differences were not statisti-
cally significant between groups (Table-1).
 Indications for the procedure were due to 
persistent pain despite analgesic medication in 51 
patients, obstruction with ultrasound revealing hy-
dronephrosis in 24 and persistent pain associated with 
evidence of obstruction in 32.
 The initial stone-free rate for ureteral calculi 
1 cm or greater following treatment with ureteroscopy 
with Ho:YAG laser lithotripsy was 93%. For ureteral 
calculi less than 1 cm, the initial stone-free rate was 
100%.
 Stratified for location (Table-1), the initial 
stone free rates for renal/ proximal ureteral stones 
ranged from 93% to 100% for all weight categories. 
The small numbers of patients (7 patients in total, 1 
failure) with mid-ureteral stones had stone free rates 
that varied from 67% to 100%. For distal ureteral 

Table 1 – Outcomes.

Normal Overweight Obese

Operation time (minutes) 70.37 88.78 78.23
Range 30-170 30-159 30-156
p Value 0.16 0.36

Stone free (N) 31 38 32
Failure   3   1   2
p Value 0.26 0.5

Stone free (%)   91%   97%   94%
Location
Renal / Proximal ureter   93%   94%   94%
Mid ureter 100% 100%   67%
Distal ureter   90% 100% 100%
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stones, the initial success rates ranged from 90% to 
100%. Neither stone size nor location appeared to 
influence the efficacy of ureteroscopic treatment, since 
no significant difference was observed in the stone 
free rates between patients with ureteral calculi 1 cm 
or greater and those with calculi less than 1 cm.
 Failures were due to proximal migration of 
stone with inability to retrieve all fragments from lower 
pole in 3 patients and to residual fragments left in the 
ureter that failed to spontaneously pass to the bladder 
in other 3 patients. No intraoperative or postoperative 
complications occurred in any of the groups.

COMMENTS

 When ESWL cannot be used or is not an ap-
propriate treatment option in the obese patient, the next 
option is often ureteroscopy or percutaneous nephroli-
thotomy (PCNL). El-Assmy et al. showed that PCNL 
in obese patients was not only safe but that obese 
patients did not experience any difference in success, 

operative time, or morbidity (11). Even though good 
results can be obtained PCNL in the obese patient it 
still presents many challenges to the urologist. The 
substantial amount of subcutaneous fat and increased 
mobility of the kidney secondary to excess fat in the 
retroperitoneum make instrument access more diffi-
cult. Also, sometimes standard PCNL equipment is not 
long enough and extra-long equipment (nephroscope, 
etc.) has to be used in the obese patient, making the 
procedure technically more difficult. Ureteroscopic 
laser lithotripsy and stone extraction has been shown 
to be an effective method for treating urolithiasis in 
morbidly obese patients who were too large for ESWL 
(12). Compared to in situ ESWL, ureteroscopic litho-
tripsy appears to be more effective in the treatment of 
proximal ureteral calculi 1 cm or greater.
 Recent technological advances, especially in 
the field of optics, have allowed endoscopes to become 
smaller, more flexible, and easier to introduce. Prior 
to the development of small caliber ureteroscopes, the 
stone-free rates achieved with ureteroscopy for distal 
ureteral calculi using large diameter rigid ureteroscopes 

Table 2 – Patient characteristics.

Normal Overweight Obese

N 34 39 34
Age      46.93      51.26      53.32
Gender

Male   9 20 21
Female 25 19 13

BMI      22.74      27.32    33.6
Range 17.82-24.85 25.10-29.75 30.13-45.55

Laterality
Right 19 24 19
Left 15 15 15

Location
Renal   1   0   6
Proximal ureter 11 15 14
Mid ureter   3   2   2
Distal ureter 17 21 12

Average size (cm)      0.9      0.8        0.81
< 1 cm 20 21 18
1 cm or greater 14 18 16



40

Obesity and Treatment of Ureteral Calculi 

(more than 10 F), ultrasonic lithotriptors, or electro 
hydraulic lithotriptors with probes larger than 3 F, was 
greater than 90% (12,13). However, for mid-ureteral 
calculi, it was in the range of 60%, and for proximal 
calculi, close to 50% (13). More recent contemporary 
series, using small diameter rigid and flexible endo-
scopes as well as laser lithotriptors, have reported 
success rates of greater than 90% for proximal ureteral 
calculi (13). In our experience, the initial overall stone-
free rate after ureteroscopic laser lithotripsy of proximal 
ureteral calculi was 97%, with a stone-free rate of 93% 
for calculi 1 cm or greater, which is consistent with the 
success rates of other reported series.
 The introduction of the Ho:YAG laser has im-
proved ureteroscopy stone-free rates while decreasing 
the risk of complications, and thus has been employed 
for lithotripsy by many groups with encouraging 
results. The Ho:YAG laser can fragment all types of 
calculi, including hard calcium oxalate monohydrate 
and cystine stones, by delivering energy through 
small-diameter quartz fibers that can be used through 
the working channels of the smallest available ure-
teroscopes. It fragments stones with an ablative effect, 
removing portions of the stone as dust-like particles 
during the fragmentation procedure. This process 
allows for the treatment of large calculi within the 
upper urinary tract without the burdensome process 
of fragment removal. The safety and efficacy of the 
Ho:YAG laser as an endoscopic lithotripter has been 
confirmed in other studies (14,15).
 Our results show that it is possible to achieve 
stone-free status even in obese patients when treating 
them with ureteroscopy. Our results in fact showed 
higher stone-free rates in patients with a BMI of 
greater than 25, although the rates are virtually the 
same. One limitation of the study is the small num-
ber of patients in the morbidly obese group. Based 
on these results, ureteroscopy with laser lithotripsy 
should be given serious consideration in any obese 
patient with a stone smaller than 2 cm. With the 
continued improvement in technology and scopes, 
the potentially more difficult access to the ureter of 
obese patients, due to body habitus reasons, can be 
easier overcome and stone-free rates can approach or 
be equivalent to that of non-obese patients.
 Long-term complication rates of ureteroscopy 
range from 0.5 to 10% for larger caliber instruments 

(16). Complications are rare with small caliber in-
struments. Our low overall complication rate was 
consistent with those reported by other series. The 
majority of cases may be treated without ureteral dila-
tion and have a lower likelihood of ureteral trauma. 
Thus, routine ureteral stenting following ureterscopy 
and intracorporeal lithotripsy may not be necessary, 
thereby decreasing morbidity (17,18).

CONCLUSIONS

 Our study demonstrates that ureteroscopy 
is an acceptable treatment modality for all ureteral 
calculi and may be preferable to ESWL for obese 
patients. By using small caliber ureteroscopes and 
Ho:YAG laser lithotripsy, the target stone could 
be treated safely and effectively in our patients. In 
overweight and obese patients, results are comparable 
to non-obese patients. These results presented are 
independent of stone size and location.
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 The surgical treatment of kidney and ureteral 
stones in morbidly obese patients remains difficult 
because shockwave lithotripsy may be a sub-optimal 
treatment due to weight limitations and percutaneous 
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nephrolithotomy is associated with difficult access, 
anesthetic complications and a high rate of transfusion 
(1).
 Dash et al. showed in a matched comparison 
(obese x normal) that ureteroscopic (URS) treatment 
of renal calculi when matched for location and size 
is as successful as and no more morbid in morbidly 
obese than in normal weight patients. URS treat-
ment of renal calculi is a safe and effective first-line 
treatment for renal calculi in morbidly obese patients 
(2).
 The authors study demonstrates that ure-
teroscopy is an acceptable treatment modality for all 
ureteral calculi and may be preferable to ESWL for 
obese patients.

EDITORIAL COMMENT

 The authors present their experience with 
ureteroscopic laser lithotripsy in obese and morbidly 
obese patients. The conclusion is that obesity is not a 
hindrance and results are similar with those obtained 
in non-obese patients.
 Some articles have been published on the out-
come of percutaneous nephrolithotomy in this group 
of patients and showed that results are comparable 
to those obtained in non-obese (1-3). This is the first 
article addressing specifically ureteroscopy in obese 
and results are encouraging. Since the results of ex-
tracorporeal shock wave lithotripsy in these patients 
are not as good as in non-obese, ureteroscopy could 
be considered the first line approach even in proximal 
ureteral stones. As obesity represents a worldwide 
public health problem an owing to its relationship 
with urolithasis, articles comparing the various forms 
of treating stones in obese are welcome.
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 The development of small caliber uretero-
scopes and advances in intracorporeal lithotripsy have 
allowed for more successful and safer endoscopic 
manipulation of renal/ureteral calculi in overweight, 
obese, and morbidly obese patients.
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ABSTRACT

Purpose: To critically evaluate salvage radical prostatectomy (SRP) in the treatment of patients with recurrent prostate 
cancer (PCa).
Materials and Methods: From January 2005 to June 2007, we assessed patients with recurrent localized PCa. Recurrence 
was suspected when there were three or more successive increases in prostate specific antigen (PSA) after nadir. After the 
routine imagery  examinations, and once localized PCa was confirmed, patients were offered SRP. Following surgery, we 
evaluated bleeding, rectal injury, urinary incontinence or obstruction and impotence. PSA values were measured at 1, 3, 
6, months and thereafter twice a year.
Results: Forty-two patients underwent SRP. The average age was 61 years. Following radiotherapy , the mean PSA nadir 
was 1.5 ng/mL (0.57-5.5). The mean prostate specific antigen doubling time (PSA-DT) was 14 months (6-20). Prior to 
SRP, the mean PSA was 5.7 ng/mL (2.9-18). The pathologic staging was pT2a: 13%; pT2b: 34%; pT2c: 27%; pT3a: 13%; 
and pT3b: 13%. Bleeding > 600 mL occurred in 14% of the cases; urethral stenosis in 50%; and urinary incontinence (two 
or more pads/day) in 72%. The mean follow-up post-SRP ranged from 6 to 30 months. The PSA level rose in 9, of which 
6 had PSA-DT < 10 months.
Conclusions: SRP is a feasible method in the management of localized radioresistant PCa. PSA-DT has shown to be im-
portant for the selection and SRP should not be performed if PSA-DT > 10 months. Due to its increased morbidity, SRP 
should be only offered to the patients who are more concerned about survival rather than quality of life.

Key words:  prostate cancer; radiotherapy; salvage therapy; prostatectomy
Int Braz J Urol.  2009; 35: 43-8

INTRODUCTION

 According to estimates for 2008 from the 
Brazilian National Cancer Institute (INCA) 49,530 
new cases of prostate cancer (PCa) are expected in 
Brazil (1). Of these, more than 1,200 will be seen at 
our hospital. In the last decade, we have employed 
doses higher than 7,000 Gy in external beam radiation 
therapy (RT) to manage localized neoplasia. When 
localized recurrence is confirmed during follow-up 
of these patients, we recommend hormone blockade 
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via androgen ablation or salvage radical prostatectomy 
(SRP). The first treatment method is considered pal-
liative and the second is definitive with the intention 
to cure. Furthermore, when begun early in the course 
of recurrent disease, SRP allows excellent disease 
control without the need of concomitant hormonal 
treatment (2,3).
 Despite being employed for more than three 
decades, currently SRP is only offered to 25% of 
eligible patients who potentially are most likely to 
benefit from such therapy (4-6). The main reasons for 
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this low rate of use are the technical challenges during 
the procedure and the increased risk of complications, 
such as urinary incontinence or obstruction, erectile 
dysfunction, and rectal lesions (2,5). The aim of our 
study was to critically evaluate the role of radical 
prostatectomy in saving patients suffering from con-
firmed recurrence of prostate cancer restricted to the 
gland after treatment with conventional RT.

MATERIALS AND METHODS

 In our medical service, between January 2005 
and June 2007, we carried out a prospective study in 
which we evaluated patients in whom recurrent PCa 
was proven following external RT with more than 
7,000 cGy as early management with intention to cure 
for a localized cancer in clinical Stages I and II. Recur-
rence was suspected when there were three or more 
successive marker rises after PSA nadir, a criterion of 
the American Society for Therapeutic Radiology and 
Oncology (ASTRO). In these men, recurrence was 
ruled out by employing digital rectal exam to verify 
prostate status; pelvic magnetic resonance to study 
prostate and regional nodes; abdominal ultrasound 
to assess abdominal metastases; bone scintigraphy to 
rule out bone involvement; and thoracic radiography 
to rule out mediastinal or pulmonary disease. In the 
absence of dissemination, we performed a transrectal 
ultrasound-guided prostate rebiopsy (TRUS) to con-
firm prostate cancer. In this study, we only included 
patients with localized cancer, independently of PSA 
value. We excluded all men with negative rebiopsy 
and locally advanced or metastatic disease. Once 
recurrent localized tumor had been confirmed, all 
patients were proposed SRP. The procedure was 
fully explained and those who accepted the surgery 
were asked to sign the written informed consent for 
radical prostatectomy, which was adapted to be suit-
able for SRP. Following prostatectomy, the patients 
were evaluated for major complications inherent to 
the method: transoperative bleeding measured by 
aspirated blood; rectal lesions; urinary incontinence 
measured by numbers of pads used per day, consider-
ing incontinent patient that required 2 or more pads 
daily; urinary flow obstruction and erectile dysfunc-
tion. In the subsequent follow-up in order to control 

for neoplasia, we measured PSA after 1,3, and 6 
months, and thereafter twice a year. Additionally, we 
calculated the PSA doubling time (PSA-DT) before 
SRP and correlated it with postoperative outcomes. 
We preferred do not perform survival studies since 
the median follow-up time is very short.

RESULTS

 A total of 42 patients underwent SRP. The RT 
dose in 38 of these patients was 7,020 cGy, and 7,200 
cGy in the remaining 4. The mean age was 61 years 
old (59-69). The mean PSA was 9.2 ng/mL (4.5-39.0). 
Mean post-RT PSA nadir was 1.5 (0.57-5.5). Mean 
time to achieve nadir was 12 months (5-24). Mean 
PSA-DT time was 14 months (6-20). Mean pre-SRP 
PSA was 5.7 ng/mL (2.9-18) (Table-1). Pre-RT clini-
cal staging (TNM) was as follows: T1c: 27%; T2a: 
27%; T2b: 37%; and T2c: 9%. Post-surgery patho-
logical staging (pTNM) was as follows: pT2a: 13%; 
pT2b: 34%; pT2c: 27%; pT3a: 13%; and pT3b: 13% 
(Table-2). Pre-RT biopsy Gleason histological grading 
was 5 (3+2): 40%; 6 (3+3): 33%; 7 (4+3): 20%; and 
8 (4+4): 7%. Post-SRP Gleason score was 5 (3+2): 
20%; 6 (3+3): 20%; 7 (4+3): 46%; and 8 (4+4): 14%. 
SRP mean time was 80 minutes (50-160). Dissection 
of the seminal vesicles was our most difficult step. 
Table-3 lists the main complications. Median blood 
loss was 300 mL and bleeding greater than 600 mL 
occurred in 14% of the cases. Urinary flow obstruction 
by urethral stenosis or bladder neck sclerosis occurred 
in 21 patients (50%). These patients were submitted 
to internal urethrotomy and 5 (12%) of them had pro-

Table 1 – PSA characteristics in 42 patients submitted to 
salvage radical prostatectomy (SRP).

PSA Characteristics Values (range)

Pre-RT PSA (ng/mL) 9.2 (4.5 - 39.0)
PSA nadir (ng/mL) 1.5 (0.57 - 5.5)
Time to PSA nadir (months) 12 (5 - 24)
PSA - DT (months) 14 (6 - 20)
Pre SRP PSA (ng/mL) 5.7 (2.9 - 18)
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longed obstruction signs requiring further endoscopic 
surgery. A third additional urethrotomy was performed 
in 2 patients. At the end of the study, all 21 patients 
were stenosis free. In 72% of the cases, incontinent 
patients required two or more pads daily. Erectile 
dysfunction occurred in 74% of the cases. Two rec-
tovesical fistulas developed. One was a high fistula 
in the supratrigonal area, which occurred 32 days 
after surgery. The cause was probably inflammatory 
through adherence of the sigmoid colon to the bladder 
apex. This patient was subsequently treated using seg-
mental colectomy, colostomy, repair of vesical lesion 
and late reconstruction of intestinal transit. The other 

patient had a low fistula in the vesicourethral anasto-
mosis region and the cause was probably ischemic. A 
successful late approach with simple suture through 
the anus was performed. Median postoperative fol-
low-up time was 18 months (range 1 to 36 months). 
In the subsequent assessments, 9 patients (24%) had 
rising PSA. Of these, six had PSA-DT < 10 months. 
In the remaining patients, the levels remained under 
0.2 ng/mL.

COMMENTS

 In 2006, nearly half of the new patients with 
localized PCa in the United States elected RT as 
primary treatment (6). This choice hinges mainly on 
the concern of these men with quality of life, which 
in principle should be better than that of those who  
undergo radical surgery (7).
 Factors influencing the success of RT can be 
patient treatment specific (8). Patient-specific factors 
can be stratified into 3 risk groups for relapse: the low 
risk group (≤ T2a, Gleason score ≤ 6 and PSA ≤ 10); 
the intermediary group (T2b, Gleason score of 7 and 
PSA ≤ 20); and the high risk group (T3-4, Gleason 
score ≥ 8 and PSA ≥ 20). The parameters related to 
treatment included the modality of RT used (namely 
conventional, three-dimensional or intensity modu-
lated conformal), the escalation and the maximum 
permissible dose. These are independent predictive 
factor of success with a failure rate varying between 
25% and 32% (9). Another important point in the RT 
outcomes is the fact that 93% of the failures occur at 
the apex, an area that can pose a greater management 
failure risk and is difficult to treat due to its location 
(6). Following therapy, patients are periodically 
monitored for at least 15 years, an interval considered 
today as a curative criterion. In this period, due to 
the apoptosis of prostatic cells induced by treatment, 
reduced PSA levels are observed until the nadir, or 
minimum, level is reached. Thereafter, if there are 
successive increases in the marker level, recurrent 
neoplasia is suspected, which can be local or distant. 
If recurrence is confirmed by post-RT follow-up, it 
can have a profound impact on the patient’s quality 
of life and the news can even be worse than the initial 
information that the patient has cancer (2,8).

Table 2 – Pre-RT and post SRP staging (TNM - 2002) in 
42 patients who underwent salvage radical prostatectomy 
(SRP).

Stage %

Pre-RT (clinical)
T1c 27
T2a 27
T2b 37
T2c   9

Post SRP (pathological)
T2a 13
T2b 34
T2c 27
T3a 13
T3b 13

Table 3 – Main complications in 42 patients submitted to 
salvage radical prostatectomy (SRP).

Complications Values

Blood loss (mL aspirated) 300 (50 - 1200)
Urinary flow obstruction

1 urethrotomy 50%
2 urethrotomies 12%
3 urethrotomies   7%

Incontinence (≥ 2 pads/day) 72%
Erectile dysfunction 74%
Rectovesical fistulas      4.8%
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 Currently there is no definitive predictor crite-
rion of local recurrence after RT. There are more than 
100 different types described, with prostate cancer 
biopsy standing out, which is mandatory after 18 to 24 
months after the treatment. Other criteria are nadir; the 
time to achieve nadir; PSA doubling time (PSA-DT); 
the ASTRO criterion (three or more successive rises 
in PSA) and PSA nadir + 2 (“Houston” +2) (8).
 The value of a positive biopsy after RT is con-
troversial, with a false positive rate of 60% and a false 
negative rate of 20% (10). The “traditional” ideal PSA 
nadir value is < 0.5 ng/mL. In clinical practice, when 
there is a local recurrence, the average PSA nadir is 
1.1 ng/mL, and if there is a systemic recurrence, the 
PSA nadir is 2.2 ng/mL. On the other hand, 80% of 
the patients who have survived 10 years after radia-
tion therapy have PSA values up to 1.0 ng/mL (10,11). 
Thus, this would discredit the nadir of 0.5 ng/mL as 
a cutoff point. The average PSA nadir of our patients 
after radiation therapy was 1.5 ng/mL.
 The time to reach the nadir is important 
to understand the course of PCa after RT. Patients 
who achieve long-term disease control take longer 
to reach PSA nadir, an average of 24 months, while 
those who experience local recurrence had an average 
time to PSA nadir of 17 months and those with distant 
metastases attain PSA nadir in roughly 12 months 
(10,11).
 In patients with local recurrence, PSA-DT 
is greater than 6 months and in those with systemic 
recurrence PSA-DT is less than 3 months (12). More-
over, if PSA-DT < 10 months, the 7-year survival 
after radiation therapy is only 52% (13,14). The mean 
PSA-DT of our patients was 14 months.
 According to ASTRO criterion, biochemical 
recurrence alone does not justify the beginning ad-
ditional therapy, because it is not considered a clinical 
recurrence (15). It is suspected if there are three or 
more successive rises in PSA after the nadir. Despite 
its high specificity, there is a lack of sensitivity be-
cause patients with distant recurrence are also being 
included. In addition, by using the current ASTRO 
criterion, the relapse can be diagnosed late, up to five 
years after radiation therapy, which can minimize the 
chances of a definitive cure (16).
 Patients with confirmed tumor recurrence, 
had individualized management consisting of obser-

vation without early treatment, brachytherapy, SRP, 
hormonal blockade, or even therapies considered to 
be experimental, such as cryosurgery and radiofre-
quency therapy (6,8). The goal of these experimental 
therapies is to cause maximum destruction of prostate 
tissue with minimal damage to critical surrounding 
structures such as the urethra, urinary sphincter and 
rectum. On the other hand, the preservation of these 
structures may result in incomplete management, 
since some regions of the prostate are closely adjacent 
or adherent to these structures (6).
 The justification for employing some kind of 
treatment is that the time interval from PSA failure 
until the discovery of the metastases varies from 3 to 8 
years, after which death from cancer generally occurs  
within the next 5 years (17). Thus, certain groups of 
patients, especially younger ones, would benefit from 
early institution of definitive treatment (16). For this 
purpose, SRP provides survival rates similar to those 
of primary radical prostatectomy (16). Open retropu-
bic SRP has been employed for more that 30 years 
with intent to cure after RT failure (3). Because it is 
considered more difficult and contains a higher risk 
of complications than primary radical prostatectomy, 
it is only currently offered to 25% of eligible patients 
who potentially are most likely to benefit from such 
therapy (6). In contrast, it is a procedure that is being 
constantly improved and presently its complication 
rate is not as high as it was in the past (18). The “ideal” 
candidates for such a procedure are the same as those 
for primary radical surgery: those with life expec-
tancy of 10 years or more, no co-morbidities, highly 
motivated, i.e., those who accept increased surgical 
morbidity, with pre-radiation PSA values 10 ng/mL, 
preoperative PSA less than 10 ng/mL, pre-radiation 
PSA-DT > 10 months and with both pre-radiation and 
preoperative localized clinical stage (2).
 The surgery is tactically and technically 
similar to primary radical retropubic prostatectomy 
(5,16). Also, laparoscopic salvage radical prostatec-
tomy has been reported as a surgical approach (19). 
Pelvic lymphadenectomy should be extended because 
an extensive lymphatic involvement has been found 
in 7% to 11% of the cases (6,8). This surgical step 
is considered critical whereas there are adhesions 
between the bladder and iliac vessels reported in 27% 
of patients. Furthermore, it is difficult to dissect the 
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apex of the prostate and the seminal vesicles as a result 
of vasculitis, fibrosis and obliterations resulting from 
radiation therapy (8).
 Contrary to what has been reported in the 
literature, where the mean blood loss reported was 
900 mL, in our study blood loss superior to 600 mL 
occurred in only 14% of the patients. None of them 
required blood transfusion. There was a high rate of 
stenosis/sclerosis of the vesicourethral anastomosis: 
50% in our series versus an average of 18% reported 
in the literature. The high obstruction rate can be ex-
plained by the decreased tissue vascularization that 
occurs after RT, with consequent healing difficulty 
(6). The urinary incontinence rate in our study, de-
fined as two or mores pads required daily was 72%, 
which is far above the 45% reported in the literature. 
Furthermore, we have not yet evaluate the response 
of the incontinent patients to urinary physiotherapy, 
to which all patients have been submitted, through 
Kegel exercises, biofeedback or electrostimulation. 
Nearly, 74% of the patients reported worse erectile 
function, but we did not evaluate how many patients 
already had erectile dysfunction prior to surgery, or 
their rate of improvement after the treatment was 
instituted. The intraoperative rectal injury rates were 
considered insignificant, since it occurred in only one 
case. The rate of rectal injury reported in the literature 
was between 0% and 19% (3-5,8).
 PSA-DT calculation seemed important to 
us, since 6 out of 9 patients with persistent PSA rise 
following SRP had PSA-DT < 10 months.
 This series could be considered limited in 
time, but not as regards  the number of cases: in less 
than three years we were able to treat 42 patients. This 
can be a reflection of our concern to offer optimal 
care as well as the certainty that SRP remains one of 
the treatment modalities most capable of providing a 
definitive cure in these cases (6).
 Nevertheless, given the shorter follow-up, we 
cannot yet show the relapse-free survival rates. An-
other important point to be taken into consideration is 
that we still need to study the prostate cancer patient’s 
real concern regarding the quality versus quantity of 
life dichotomy.
 It was interesting to observe that in the eli-
gible candidates to SRP, after minute considerations 
regarding the outcome, both related to the discovery 

of recurrence itself and to the possible consequences 
of surgical-associated morbidity, the greatest concern 
for each patient was survival, even if they would 
experience a worse quality of life.

CONCLUSIONS

 We consider that salvage radical prostatec-
tomy should be offered with intention to cure fol-
lowing failure of external beam radiation therapy as 
a treatment method of localized prostate neoplasia. 
SPR, despite being more technically challenging than 
the primary radical surgery, is feasible. PSA-DT cal-
culation has proven to be important in these patients’ 
selection. As a result of postoperative complications, 
surgery should only be offered to those considered to 
be “ideal” candidates who are self motivated
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Penile Torsion Correction by Diagonal Corporal Plication 
Sutures

Brent W. Snow

Division of Urology, University of Utah, Salt Lake City, Utah, USA

ABSTRACT

Penile torsion is commonly encountered. It can be caused by skin and dartos adherence or Buck’s fascia attachments. The 

erection then a new diagonal corporal plication suture is described to effectively solve this problem.

Key words:  penis; sutures; male urologic surgical procedure 
Int Braz J Urol.  2009; 35: 56-9

INTRODUCTION

Penile torsion in childhood is usually in the 
counterclockwise direction, if the physician is facing 
the patient. If the penile torsion is less than 20-30 
degrees, surgical correction is not considered. The 
etiology of torsion of the penis has been thought to 
be due to skin and dartos attachments and yet others 
suggest involvement of Buck’s fascia. When penile 
torsion correction is appropriate, various repairs have 
been considered: 1) penile shaft skin rotation (1); 2) 
suturing the tunica albuginea to the periosteum of 
the pubis (2)

A new technique is presented to correct penile torsion 
that is persistent after the skin had been completely 

persistence of the torsion.

SURGICAL TECHNIQUE

The skin of the penis is degloved to the base 

 Surgical TechniqueSurgical Technique

If the penile torsion is resolved with degloving of 
the shaft skin, the skin is over-rotated to allow the 

the repair.

of the penile torsion, an inverted permanent braided 

neurovascular bundle on the right corporal cavern-
ous body and the opposite half of the suture is taken 
parallel to the neurovascular bundle more proximally 
on the left corporal cavernous body (Figure-1) (pre-
suming the normal counterclockwise rotation of the 
penis). When this diagonal plicating suture is tied 

to correct the penile torsion. If the torsion persists, 
additional diagonal plicating sutures may be used. 
The permanent sutures will last long enough for 
scarring to take place before the sutures will lose 
their tension. An incision in the tunica albuginea 
on each corpus beside the plicating sutures can be 
used to allow fresh cut edges to permanently heal 
the plication if desired.
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COMMENTS

With this recommended technique of de-

only skin and dartos are involved with the torsion, 
the common over-rotation of the skin can be used 
to complete the penile detorsion procedure. If the 
erections demonstrate persistent penile torsion, this 

EDITORIAL COMMENT

Although penile torsion is not frequent in 
childhood, it is not so rare. Each individual urologist 
will face a few cases of torsion during the life of their 
practice. Despite the most common technique used 

I believe in everyday practice we all perform this 
procedure as mentioned by the authors. On the other 
hand, because young men can present very strong 

Figure 1 –  Shows the diagonal corporal plication suture, which 
is more distal on the right corpora and more proximal on the left 
corpora to correct the most common direction of penile torsion. 

diagonal corporal plication suture is much easier to 
perform than suturing the corpora to the periosteum 
of the pubis, which requires much more dissection, 
and has been very effective.
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erections I in fact prefer to use an inverted permanent 
braided 2-0 suture.

It is worth remembering that a simple pro-
cedure as described in this article can really help a 

number of young men who have often their quality 
of life severely affected by penile torsion.

Dr. Joaquim A. Claro
Division of Urology

University of Sao Paulo, USP
Sao Paulo, Brazil

E-mail: joaquimclaro@hotmail.com

EDITORIAL COMMENT

This is another reliable technique for cor-
rection of penile torsion. I am concerned that the 
sutures are tied over the neurovascular bundle with 
the consequent strangulation. A procedure around this 
is the mobilization of the bundle at the desired site of 
plication and placing the suture beneath the bundle. In 
addition, diagonal sutures at different vertical levels 
across the midline may result in shortening especially 
in cases of severe torsion requiring multiple sutures. 
In this context, it is my opinion that the “diagonal 
corporal placation sutures” should be the last resort 

if other shortening-free techniques prove short of full 
correction, not merely skin over-rotation (a step within 

Dr. O. Shaeer
Department of Andrology

Faculty of Medicine, Cairo University
Cairo, Egypt

E-mail: dr-osama@link.net

EDITORIAL COMMENT

The true incidence of penile torsion, which 
is not a very common deformity, is not known. Pe-
nile torsion can be encountered independently or in 
association with other penile and urethral malforma-
tions, such as chordee and hypospadias (1). Several 
relatively old techniques have been described in the 
literature for correcting penile torsion, including de-
gloving the penis and reattaching the skin (2) incising 
the base of the penis (3) and removing angular ellipses 
of corporeal tissue with subsequent plication, in ad-
dition to the techniques described in the literature of 
the current paper. However, these procedures have 
not been very effective in severe penile torsion cases 

the current report author described a novel technique 
to correct penile torsion that is persistent after the 

erection has demonstrated persistence of the torsion. 
The author has demonstrated that diagonal corporal 
plication suture is much easier to be performed than 
suturing the corpora to the periosteum of the pubis, 
which requires much more dissection, and has been 
very effective. Although the current technique is 
promising and has some potential, however long 
term data on a larger number of patients is required 
to popularize this technique.
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ABSTRACT

Purpose: Evaluate the impact autologous fascial sling (AFS) and tension-free vaginal tape (TVT) procedures on quality-
of-life in incontinent women.
Materials and Methods: Forty-one women were randomly distributed into two groups. Group G1 (n = 21), underwent AFS 
and group G2 (n = 20) TVT implant. The clinical follow up was performed at 1, 6, 12 and 36 months.
Results:

between groups. As regards the satisfaction rate, there was no statistical difference between groups. Analysis of quality of 

Conclusion: Similar results between AFS and TVT, except for operative time were shorter in TVT.

Key words:  urinary incontinence, stress; suburethral slings; tensionless vaginal tape; random allocation
Int Braz J Urol.  2009; 35: 60-7

INTRODUCTION

Urinary incontinence (UI) can have a severe 
impact on quality of life (QoL). Thus, assessing 
the effect of interventions is of relevance. QoL is a 

experience of physical, emotional and social well 
being, as well as perceptions of health status (1). In 
general, UI has been shown to affect the psychologi-

cultural values, beliefs, self concepts, goals, age and 
life expectancy. It is usually measured using structured 

 NeurourologyNeurourology

There are two major types of QoL questionnaire, ge-

forms are often used inappropriately in incontinent 
women (3) and it is necessary to use a disease or 

Sling procedures have been used for treatment 
of urinary incontinence in women since the begin-
ning of the 20th

grafts include patients with a history of poor vaginal 
healing, pelvic bone trauma, pelvic radiation therapy, 

preference (6). Success rates of autologous graft used 
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Tension-free vaginal tape (TVT) has been 
introduced as a minimal invasive sling procedure for 
treatment of stress urinary incontinence (SUI) with a 
high success rate (8).

The aim of this study was to evaluate the 
impact of autologous fascial sling (AFS) and TVT 
procedures on QoL in incontinent women.

MATERIALS AND METHODS

Botucatu Medical School - UNESP, with a principal 
complaint of stress urinary incontinence were studied 
in a prospective trial. These patients were randomly 
distributed into two groups. Group G1 (n = 21) was 
submitted to AFS and Group G2 (n = 20) to TVT 

where the procedures (TVT and Sling) were written on 
small pieces of paper, folded and placed into a closed 
box. It was opened just before the surgery when the 
medical team found out which procedure would be 

procedures were performed by the same surgeon. This 

Botucatu Medical School - UNESP.
Before surgery, stress urinary incontinence was 

in all study participants. The following parameters were 
max ), maxi-

mum detrusor pressure (Pdet.max) and maximum urinary 
max) during voiding. Valsalva leak-point pressure 

(VLPP) was obtained when the patient, in lithotomy 
position, reported the desire to void due to maximum 

the presence of spontaneous or provoked involuntary 
detrusor contractions during vesical filling phase, 

obstruction was considered when Pdet/Qmax exceeded 
2 max) below 12 

mL per second (10). Patients with involuntary detrusor 
contractions or preexisting bladder outlet obstruction 
during urodynamic analysis were excluded.

The clinical follow-up was performed and 
subjective success rate was evaluated in a transversal 
cut off at 1, 6, and 12 months and then annually after 
hospital discharge. A questionnaire was used to obtain 
personal data, obstetric, gynecologic, family medical 

reported by the patient.
-

erative development of symptoms of urgency, which 
were not present before surgery and persisted for more 
than 1 month. These symptoms were based on clinical 
evaluation.

and impact on QoL were performed at 36 months 
after surgery. For QoL evaluation, a validated 

and personal interviews were conducted. The ques-

domains that measure female perception of general 
health and the impact of urinary symptoms on life. 

-
low women to rate the impact of urinary symptoms 

physical/social limitations, personal relationships, 
emotions and sleep and energy. The third section 
assesses the severity of measures associated with 
urinary incontinence. The fourth section consists 
of a separate scale for rating different urinary 
symptoms, including stress incontinence. Scores 
in each domain range between zero and 100, a 
higher score indicating a greater impairment of  

at the different dates.
Body mass index (BMI) was calculated and 

All patients underwent physical examination 
including stress test. The degree of pelvic organ pro-
lapse was assessed and graded according to Baden et 
al. (13).

Basal laboratory investigations (serum creati-
nine, complete blood count, chemical and microscopic 
urinalysis, urine culture) were all routinely performed. 
In exceptional cases (history of lithiasis, urinary infec-
tion) renal ultrasound and plain X-ray of the kidney, 
ureters and bladder were carried out.
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In the immediate postoperative, intravenous 
tramadol (10 mg/mL-1) was used in a patient-con-

-1 (administered over a period of 
30 min), a continuous background i.v. infusion was 

-1 and a demand bolus injection was 

data bank.

Operative Technique
Autologous fascial sling was carried-out as 

A transverse suprapubic incision for withdrawal of 
the rectus fascia strip (10 x 2 cm) and aponeurosis 
closure was done with 1-vicryl thread. The strip was 
prepared and both its edges were tied with 0-prolene, 
which was left long. A Foley catheter was used to 
empty the bladder. A submucosal saline injection 
was performed on the anterior vaginal wall and a 
longitudinal incision was performed 2 cm from the 

Then the strip of rectus fascia was positioned with 
the aid of Stamey needle around the middle urethra 
maintaining the strip without tension. The wires were 

mucosa and the suprapubic skin incision were then 

submitted to autologous sling.
The TVT procedure was performed as de-

scribed by Ulmsten et al., except that the operation 
-

copy was performed in all patients.
Foley catheter was left indwelling for 1 day in 

all patients after anti-incontinence surgery. The following 
parameters were postoperatively evaluated: operative-
room time, objective postoperative pain, complications, 
length of hospital stay, postoperative catheterization, and 
time to return to normal activities.

The analysis of clinical and urodynamic char-
acteristics were performed using the Mann-Whitney 

the Godman test as regards the categorical ones (16). 

RESULTS

demographic data and urodynamic parameters were 
preoperatively observed between groups (Table-1). 

than with AFS. There was no statistical difference be-
tween groups in bladder injuries, hospitalization time, 
post-operative catheterization and return to normal 
activities (Table-2). There was neither prolonged urine 
retention nor other complications in both groups.

Although 2 patients, one from each group, died 
from other diseases within the 36-month following 

interval was used for satisfaction assessment.

at 36 months with no difference between groups.
-

The comparison between satisfaction rate and 

-

health.

COMMENTS

In our study, the initial demographic and 
urodynamic data demonstrated homogeneity between 
the groups.
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In the immediate postoperative period, there 
were no differences between the groups, except for 

the TVT group. Similar outcomes were observed in 

Table 1 – Preoperative clinical and urodynamics characteristics of the patients submitted to autologous fascial sling (AFS) 
(n = 21) and tension-free vaginal tape (TVT) (n = 20).

Variables Group Statistics
AFS TVT

Mean age (range)

Mean of body mass index (k/m2 )(range)

Mean of parity (range)

Mean vaginal deliveries (range) 

Previous incontinence surgery

2O) (range)

2O) (range)

Mean of maximum volume (mL) (range)

Table 2 – Outcome of autologous fascial sling (AFS) and tension-free vaginal tape (TVT).

Variables Group Statistics
AFS TVT

Mean operative time (min) (range)

Mean dosage of analgesics (mg) (range)

Bladder injuries

Mean of hospitalization time (h) (range)

Mean of postoperative catheterization (h) (range)

Mean days to return to normal activities (range) 
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Song et al. (18) observed a shorter operating time 

statistically differ between groups in this study, show-
ing that there was no additional discomfort associated 
to the techniques used.

In general, cure rate may be based on a 
great variety of parameters, some of them seem 
to be very lenient whereas others are relatively 
subjective. Therefore, it may be more appropriate 
to report each selected variable separately in order 
to accurately convey true outcomes. In our series, 
cure rate was considered as complete dryness with 
no usage of pads, and similar results were observed 
in both groups. Applying the same cure criteria in 

observed short-term success rates with AFS and TVT 

this study.
Urgency incontinence is usually more both-

ersome for women than stress urinary incontinence. 

have higher BMI, and higher parity than those without 

has been suggested as one of the causes of de novo 
urgency, which could be due to extensive bladder 
dissection for pubovaginal sling in contrast with 
TVT procedure that required little dissection (20). 

both groups studied here. Nonetheless, given that de 
novo urgency is more bothersome, this fact might 
have similarly interfered with the quality of life of 

de novo detrusor overactivity with AFS and no cases 

Table 3 – Satisfaction rate of autologous fascial sling (AFS) and tension-free vaginal tape (TVT) at 36-month follow up.

Group Satisfaction Rate Statistics

AFS 20 80
TVT

Table 4 –
submitted to autologous fascial sling (AFS) and tension-free vaginal tape (TVT) at 36-month evaluation.

Domain of KHQ Group StatisticsAFS TVT

Median of score general health (range)

Median of score incontinence Impact (range) 0.00 (0-100)

Median of score role limitations (range) 0.00 (0-83.33) 0.00 (0-100)

Median of score physical limitations (range) 0.00 (0-100) 0.00 (0-100)

Median of score social limitations (range)

Median of score personal relationships (range) 0.00 (0-100) 0.00 (0-100)

Median of score emotions (range) 0.00 (0-100) 0.00 (0-100)

Median of score sleep (range) 0.00 (0-100)

Median of score severity perception of UI (range)
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with TVT implant (20). It is noteworthy that in this 
study the diagnosis of de novo urgency was based on 
clinical rather than urodynamic criteria, and this might 
explain the higher incidence observed.

Long-term satisfaction rate did not statisti-
-

higher satisfaction rate in AFS group.
In long-term evaluation of QoL no statistical 

difference was observed between groups. This study 
assessed the effect of AFS versus TVT on QoL in the 
surgical treatment of UI in women. The measurement 

incontinence, given that it is largely a symptom-de-

-

that AFS and TVT produced similar improvements 
in QoL at 36-month study. Morgan et al. (21), using 

who had undergone AFS or TVT.
The analysis between satisfaction rate and 

-

in anti incontinence procedures.

CONCLUSION

In this study, AFS and TVT yielded similar 
results, except for operating time which was shorter 

countries where synthetic slings are often costly. 
-

sidering AFS is associated with lower cost and rate of 
disease transmissions, as well as no rejections when 
compared with synthetic techniques.
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EDITORIAL COMMENT

The authors present a randomized study, 
with mid-term follow-up, comparing autologous 
versus synthetic retropubic sling to treat patients with 
urodynamic stress urinary incontinence. It is a very 
important study, since it compares the use of an au-
tologous fascia, which has some morbidity related to 
the harvesting process, and a synthetic material, which 
may have the inconvenience of being a foreign body. 
The main questions regarding these two approaches 
are related to cure rate, morbidity, complications and 
costs. There is a lack of well-designed randomized 
series to clearly answer those questions. The use of 
synthetic material has great acceptance for the physi-
cians, since it decreases the surgery time, avoids the 
harvesting process and seems to have similar cure 
rates as fascial slings. On the other hand, the fascial 

slings have passed the test of time and may have lower 
cost. The procedure cost is a very important subject. 
In the present article, the authors have demonstrated 
that both procedures have similar outcome, with cure 

double in the sling procedure. Thus, other similar 

for extra time in the operative room and the cost of 
using synthetic sling.

In the present study, the authors performed a 
good quality randomization that is illustrated by the 

incontinence impact on quality of life (QoL) was not 
evaluated pre-operatively. Since we do not have this 
information, it creates a bias in the results. Thus, we 
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do not know if patients had similar scores at baseline 
and we do not know how much they improve after 
surgery regarding their QoL.

The authors determined that pain was similar 
in both groups. Usually, patients who undergo fascia 

The authors evaluate the postoperative pain by the 
dosage of analgesics delivered, which was almost 
double in the fascial sling group. The sample size may 

difference in the analgesic use. Furthermore, the fact 
that patient did not ask for medication did not exclude 
the fact that they were experiencing pain. Thus, to 
draw any conclusion regard pain, it would be neces-
sary to additionally apply a pain visual analogical 
scale and include more patients in the analysis.

This is very concerning. The authors more likely did 

groups because of the small sample size (n = 20). The 
difference may be associated with those patients that 

alternative treatment and, usually, had an improve-
ment in QOL. Unfortunately, it this not described in 

36 months post operatively, the median is zero in the 

There are several questions to be addressed 
regarding surgical stress urinary incontinence treat-
ment. Similar randomized studies should be done to 
clearly determine which procedure has the best cost-

Dr. Fernando G. Almeida
Section of Urology

Federal University of Sao Paulo
Sao Paulo, SP, Brazil

E-mail: fernandourologia@hotmail.com
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of this investigation was to assess for differences in 

2

MATERIALS AND METHODS

-

-

-

-

-

-

-

incontinence episodes as compared to degrees of 
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-

-
-

RESULTS

-

2

-

-

Table 1 – Patient demographics and characteristics.

Sparc (N = 97) Monarc (N = 39) p Value
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-

Table 2 –

Outcome Sparc (n = 97) Monarc (n = 39) p Value

Table 3 –

Sparc (N = 97) Monarc (N = 39)
VLPP (cm H2O) Never < 1/week Success Never < 1/week Success p Value

  2
2

  2   2

  2

  2
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-

-

-

2

-

investigation has demonstrated that patients with 

2

-

-

in patients with more severe incontinence as charac-

-

2

-
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ABSTRACT

Purpose: We investigated the presence of functional 1, 2 and 3-adrenoceptor in urothelium and detrusor muscle of 

Materials and Methods: Expression of these adrenoceptors in surgically separated human urothelium and detrusor muscle 

produced by 
Results: 1, 2 and 3-adrenoceptor in both human urothelium and 

-adrenoceptors such as procaterol and 
isoproterenol evoked potent concentration-dependent relaxation of isolated human bladder strips with pD2

Conclusions: -

site of actions for the 

Key words: bladder; urothelium; detrusor; adrenoreceptors
Int Braz J Urol.  2009; 35: 76-83

INTRODUCTION

common form of pharmacologic treatment therapy 

mechanistic side effects related to effect of these 

evoked bladder contraction and alternative approach 
may be to develop drugs acting on the storage phase 

the muscarinic receptor antagonists act during the 

that bladder relaxation mediated by -adrenoceptors
will be a viable target, because increased relaxation 
of the detrusor smooth muscle will lengthen the dura-
tion of storage phase in micturition cycle and thereby 

evoked by -adrenoceptor agonists is mainly medi-
ated by 3-ad-
renoceptor agonist are said to stimulate the G protein 

-
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nophosphate and causes relaxation of smooth muscle 

-adrenoreceptor induced relaxation of bladder are 

-
der are represented by 

3-adrenoceptor agonists have been shown 

as compared with 1 and 2-adrenoceptor agonists,,
and this was observed in normal and neurogenic blad-this was observed in normal and neurogenic blad-

3-adrenoceptor agonists are expected to be 

-adrenoceptors 
in human bladder has been previously reported us-
ing receptor-binding studies, but the anatomical 

of -adrenoceptor are expressed in the urothelium hasare expressed in the urothelium has 
Expression of of -ad-

renoceptors in urothelium is favored by the mounting 
evidence in support of a important role played by 
bladder epithelial cells in modulating bladder activity 
in response to local chemical and mechanical stimuli 

n this study, we aimed to investigate thewe aimed to investigate theto investigate the 
presence of 1-, 2- and 3-adrenoceptor in separate 
tissue of urothelium and detrusor muscle from human 

3-adrenoceptors

, a selective a selective 3-adrenoceptor agonist 

MATERIALS AND METHODS

Human bladders - The human bladders were 

informed consent from the next of kin of the six organ 
donors using an honest broker system from the Health 

disease status of organ donors was not available to 

-
ventitia was removed and longitudinal detrusor strips 

sutures were tied to each end of the strips, and tissues 

were lowered into the myobath multi-channel tissue 

2

-

basal tension of 1-2 grams, muscle contractions were 
-

3-

Chemicals - KCl, procaterol, isoproternol 
and papaverine were obtained from Tocris bioscience 

solabegron (a selective 

-

were performed under certain conditions, includ-
C for 30 

Good separation of the bladder layers was evaluated 



78

-

immediately after dissection and embedded in OCT 

as means 
-
-

or as percentage of the relaxation induced by 10-3

values (pD2

-

performed using GraphPad Prism software (version 

RESULTS

-

-
tor gene produced a single PCR product of expected 

urothelium and detrusor was demonstrated by lack 
of any smooth muscle tissue stain in H&E staining 

lack of contamination from detrusor 

by lack of immunoreactivity for nonvascular smoothnonvascular smooth 
desmin in urothelium (data 

was tested by relaxation of human bladder strips by 

drugs were expressed as a percentage of the 10-3

papaverine induced relaxation of tension produced 

Table 1 – Primer sequences.

Primer Sequence PCR Product

1

2

3

Figure 1 – Expression ß-adrenoceptors in human urothelium andadrenoceptors in human urothelium ands in human urothelium and 
detrusor. The representative ethidium bromide stained agarose 
gel of RT-PCR products for 1, 2 and 3-adrenoceptors show 
their mRNA expression in separated detrusor and urothelium 
tissue from 4 bladder specimens marked 1-4 on top. Lane from 
urothelium tissue of each bladder specimen is marked by U and 
lane for detrusor tissue is marked by D. Left lane is 100 bp DNA 
ladder in all gels and products of expected size are shown by bands 
for 1, 2 and 3-adrenoceptors in gels from top to bottom. Right 
most lane representative control with no template.
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myobath evoked concentration-dependent relaxation
of KCl precontracted human bladder strips and at-
tained

2

-
tracted muscle strips at >10

2 values were calculated 

to relax human bladder contraction in response to 

shifted to the right by both solabegron and isoprotere-isoprotere-
nol, at 10, at 10

COMMENTS

has deter-deter-
-

renoceptor in the human bladder, but the anatomicalthe human bladder, but the anatomicalhuman bladder, but the anatomicalbladder, but the anatomicalanatomical
distribution of expression in bladder in terms of of expression in bladder in terms of 
urothelium and detrusor has not been determined 

 The 
-adrenoceptors expressed 

agonists on micturition is mediated principally by 

Our results on the 
-

der generally agree with the earlier study showing 
relaxation of human detrusor strip pre-contracted 

few notable 

Figure 2 – H & E staining of surgically separated tissue of 
detrusor (Panel A) and urothelium (Panel B). Absence of any 
smooth muscle cells in urothelium section verify lack of con-
tamination from detrusor in the expression studies demonstrated 
in Figure-1.

A

B
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differences are the use of different stimuli of KCl to 
evoke contraction prior to the addition of solabegron 

contracted muscle strips were produced at much 

lower concentration of 10

bladder was the lack of difference observed in this 

10

different experimental methodology followed in the 

measured prior to testing of drugs and no drugs were 

carbachol 10

explain different results, there could be differences in 
the sensitivities of bladder specimens used in the two 

activation by isoproterenol in rat urothelial cells can 

Figure 3 – Concentration dependent relaxation of the KCl-induced tone of human detrusor strips by Solabegron, Procaterol and Iso-
proterenol. Relaxation evoked by drugs in muscle strips pre-contracted with 30nM KCl is expressed as percentage of the relaxation 

2) were calculated by non-linear regression 
analysis using Graph Pad Prism.

Figure 4 – A representative trace for the response of a human 
detrusor strip to EFS (5, 10, 15 Hz) in the presence of oxygenated 
Krebs’ solution, and after 20 min incubation in Solabegron 
and Isoproterenol (10Isoproterenol (10 (10-8-10-4 M). Both the drugs suppressed 
EFS evoked detrusor contraction at 10-4 M concentration. The 
maximum suppression was observed at EFS induced contractions 
of lower frequencies as 5 Hz.
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in intracellular Ca2+ following activation of the 

induced by a chemical irritant, cyclophosphamide in 

; it is believed 

better explained by suppression of excitability of 
and/or the release of transmitters from bladder afferent 

information about -adrenoceptors expressed in the 
human urothelium might be involved in the regulation 

2--
and 3-adrenergic receptors existing in the human 
detrusor can produce direct relaxation of the detrusor 
smooth muscle without blocking voiding induced 

-adrenergic-stimu-
lated relaxation is mediated through the stimulation 

3-adrenoceptor activation 
in mediating the relaxation of human detrusor by 

3-adrenoceptor agonists was demonstrated by lackadrenoceptor agonists was demonstrated by lack agonists was demonstrated by lack 
of suppression of its effect by selective 1 and/or and/or 

2-adrenoceptor antagonists such as dobutamine and-adrenoceptor antagonists such as dobutamine and 
3-adrenoceptor is further 

-
ation by selective 

Considering the role of 3-adrenoceptors in 
modulating the controlof bladder smooth muscle tone 
in humans; these results support the hypothesis that 

a useful clinical strategy for 
-adrenoceptoradrenoceptor

antagonists blockers have also been advocated for 
stress urinary incontinence owing to inappropriate 

-
vents the reduction in urethral pressure after sacral 

-adrenoceptor an-adrenoceptor an- an-
tagonists are not particularly useful in treating bladder 

or direct acting smooth muscle relaxants, can produce 
the result of urinary retention and other mechanistic 

CONCLUSIONS

The present study demonstrates that stimula-
tion of 
bladder relaxation, suggesting that selective 3-adre-
noceptor agonist may be a valuable new treatment for 

1-, 2- and 
3-adrenoceptors in urothelium apart from detrusor 

may suggest additional mechanism of action for the 
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on spontaneous activity and detrusor relaxation in hu-

-
late endothelial nitric oxide synthase in rat urinary 

of the new small/intermediate conductance calcium 

nitrergic mechanisms in capsaicin-induced detrusor 

-

-

role for men with lower urinary tract symptoms/benign 
prostatic hyperplasia either alone or in combination 
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EDITORIAL COMMENT

Recent interest of the bladder physiology 
has focused on urothelial/suburothelial cells of the 

urothelium and the detrusor of human bladder, and 

subtypes are functionally expressed in the urinary 

about the urothelial muscarinic receptor subtypes 
have been reported, little remains known as regards 
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3-
adrenoceptors are predominantly abundant in the 
human detrusor muscle of the urinary bladder, and 
play important roles in detrusor relaxation during uri-

3-adrenoceptor agonists could be highly promising 
agents to treat overactive bladder by a clinical trial 

-
ceptor subtypes in the urinary bladder may shed light 
on the pathological conditions such as overactive 
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Urethral Catheter Insertion Forces
International Braz J Urol Vol. 35 (1): 84-89, January - February, 2009

Urethral Catheter Insertion Forces: A Comparison of Experience 
and Training

Benjamin K. Canales, Derek Weiland, Scott Reardon, Manoj Monga

Department of Urology (BKC), University of Florida, Gainsville, Florida, USA and Department of 
Urology (DW, SR, MM), University of Minnesota, Minneapolis, Minnesota, USA

ABSTRACT

Purpose: This study was undertaken to evaluate the insertion forces utilized during simulated placement of a urethral 
catheter by healthcare individuals with a variety of catheter experience.
Materials and Methods: A 21F urethral catheter was mounted to a metal spring. Participants were asked to press the tub-
ing spring against a force gauge and stop when they met a level of resistance that would typically make them terminate 

Results: -

 3.7 N. Health care workers with greater than 25 years 

Conclusions: We propose the maximum force that should be utilized during urethral catheter insertion is 5 Newtons. This 
force deserves validation in a larger population and should be considered when designing urethral catheters or creating 

for health care professionals in training.

Key words:  urinary catheterization; urethral catheter; educational models
Int Braz J Urol.  2009; 35: 84-9

INTRODUCTION

The insertion of a urethral catheter is one of 
the most commonly performed hospital procedures. 

-

a standardized training protocol and by a variety 
of healthcare workers with varying degrees of ex-
perience. We hypothesized that we could establish 
competency parameters for professionals in-training 

Investigative UrologyInvestigative Urology

by measuring urethral catheter exertion forces and 
-

not only the future design of catheters and virtual 
simulators but also the rate of urethral trauma and 
stricture.

MATERIALS AND METHODS

Healthcare personnel at the Veterans Affairs 
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-
eter until you feel a level of resistance that would 
make you stop if you were putting in a real urethral 
catheter”. Participants held the catheter at the same 
marked area and were instructed and monitored by the 
same two researchers to ensure procedure conformity. 

groups.

-

blinded to their own results.
The statistical software package SAS was 

compare different groups with respect to continuous 

was estimated by regressing the force applied by each 
-

RESULTS

Fifty-seven healthcare workers participated 

insertion force was averaged by group and ranged 

 2.0 

-
ence in the amount of simulated force used to insert 

compared to those with less than 25 years experience 

COMMENTS

The urethral catheter is an instrument as old as 

Figure 1 –  Photograph of the hand-position taken by a left-
handed individual being tested on an ExtechTM Digital Force 
Gauge - model 475040. Participants were asked to hold the 
silicone portion and press on the tubing similar to advancing 
a catheter. A plastic shield (not shown) was placed between the 
force gauge and catheter to blind participants to their results.
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latex onto metal forms to create a dual-port balloon 
-

eters have evolved into a combination of silicone -

Figure 2 – Average urethral catheter insertion force in Newtons, by group.

Figure 3 – One way analysis of variance comparing force (y-axis) versus attempt (x-axis). Mean force (green diamond lines) by attempt 
ranged from 8.14 N - 8.62 N (p = 0.96).
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-
ing health care workers in catheter placement exists. 

of patient preparation and catheterization by someone 

catheter can feel the resistance given by the catheter. 
Although improvements in catheter design and com-

catheter placement was the cause of approximately 

perforation have all been reported as consequences 

of catheter forces that could be used for modeling 
purposes and potential competency parameters.

emphasize that we have measured only one element 

than a silicone or latex catheter and does not buckle 

prior to the participant reaching the point of maximal 

used and the study design yielded reproducible and 
precise results.

placed catheter should not require a great deal of 

experienced urologists had the lowest catheter inser-
-

more than 25 years experience had even lower forces 

considered the standard-of-care model in regards to 
urethral catheter insertion force. Future clinical stud-
ies should evaluate not only force but also the ability 
for providers to appreciate and adapt to variances in 

Several catheter methods of simulation have 
-

ates the sense of catheterization of the female or male. 

been shown to reduce both risk and pain experienced 
by patients in addition to avoiding urethral injuries 

Figure 4 –
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insertion of a urethral catheter as a core clinical com-

learn this core concept before actually practicing on 
a real patient. As the use of simulated medical trainers 

used to help industry sector and medical programs in 
designing simulation devices that give feedback dur-

devices are worth the extra expense in regards to both 

the medical simulator published data involves medical 

for physicians.
-

lization of an in vitro model allows standardization of 

signs of excess force that could be noted in a clinical 

by higher catheterization intervals or in high risk 
-

slightly stiffer than silicone and latex materials used 
-

in a clinical trial of a larger group of providers using 
commercially available catheters.

CONCLUSION

-

we propose that the maximum force that should be 
utilized during urethral catheter insertion is 5 New-

limit” utilized for urethral catheter insertion. Future 
-

ments in cadavers or anesthetized patients undergoing 

the range of forces used during normal circumstances. 

be avoided unless they are collected from experienced 

insertion forces may aid in the design of future cath-

establishing competency parameters for health care 
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EDITORIAL COMMENT

This work is a highly valuable unprecedented 
initiative towards systemization of urethral catheter 
insertion. Although urethral catheter insertion is a 

standardization.
The use of diverse groups in the study serves 

to show that aptitude in catheter placement implicates 
an extremely long learning curve for all healthcare 

-

placement of the catheter is the principal factor lead-
ing to acute complications.

creation of catheter simulators designed for healthcare 

more studies must be conducted in order to validate 
all these data.

Dr. João P. Martins de Carvalho
Section of Urology

Fluminense Federal University (UFF)
Niteroi, Rio de Janeiro, Brazil

E-mail: carvalho.jpm@gmail.com

-

of iatrogenic rupture of the urethra with a retrovesical 

-

-
plications of undergraduate simulator-based education. 
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Letter to the Editor
International Braz J Urol Vol. 35 (1): 90-94, January - February, 2009

Re: Appendiceal Substitution Following Right Proximal Ureter Injury

To the Editor,

Use of the appendix as a ureteral substitute 

Next, the appendix was rotated up to the level of the 

Figure 2 – Completed appendiceal interposition (arrows). K = 
right kidney.

Figure 1 – Proximal ureteral defect measuring 8-10 cm with 
appendix rotated into position (black arrow). Dark suture at right 
renal pelvis (white arrow).
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Figure 3 – Intravenous pyelogram at eight months postopera-
tively showing a patent graft with no evidence of stricture or 
hydronephrosis.
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Letter to the Editor

Re: Initial Complete Laparoendoscopic Single-Site Surgery Robotic Assisted 
Radical Prostatectomy(LESS-RARP)

To the Editor,

Figure 1 – Rhomboid trocar positioning for LESS robotic as-
sisted. Dissection of aponeurosis allowed a separation of 3.5 cm 
between ports.
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 statins 
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STONE DISEASE  _______________________________________________________________

Impact of real-time visualization of cystoscopy findings on procedural pain in female patients
Patel AR, Jones JS, Babineau D
Glickman Urological and Kidney Institute, The Cleveland Clinic, Cleveland, Ohio 44195, USA
J Endourol. 2008; 22: 2695-8

Background and Purpose: We have previously shown that men tolerate office flexible cystoscopy better when 
they simultaneously view the monitor during their procedure. We sought to demonstrate similar effects of 
distraction on women undergoing rigid office cystoscopy.
Patients and Methods: 100 consecutive women underwent diagnostic office based rigid cystoscopy. All patients 
consented to inclusion in the study. Patients were randomized to two groups. The study group consisted of pa-
tients who were allowed to view their procedure real-time on the video monitor. The control group patients had 
the video screen positioned such that only the surgeon could visualize the procedure. Patients underwent rigid 
cystoscopy using a 17F cystoscope introduced with an obturator. Water-soluble lubricant was liberally applied 
to all cystoscopes immediately before the procedure. Patients who needed additional procedures, including 
cystodiathermy or stent extraction, were excluded from the study groups. Postprocedure, patients were asked 
to record their experience on a 100-mm visual analog pain scale as soon as the surgeon left the room.
Results: Women who were able to view their cystoscopy findings simultaneously during the procedure did not 
demonstrate lower pain scores compared with those who did not view the screen (median pain score of 19 v 
10; P = 0.16, based on Wilcoxon rank sum test).
Conclusions: In contrast to the decreased pain scores demonstrated when tested in men, use of distraction by 
allowing patients to simultaneous view their procedure may not affect procedure tolerance for women undergo-
ing office-based rigid cystoscopy.

Editorial Comment
The authors present a well-designed and conducted randomized prospective clinical trial to evaluate the impact 

of video-endoscopic visualization on procedural pain during rigid cystoscopy in females. They do not report if a power 
analysis was conducted - it is possible that a Type 2 error may be encountered due to small sample size.

The authors have previously reported decreased pain scores in men undergoing flexible cystoscopy 
when the patients are allowed to visualize the cystoscopic findings on the video tower. As the authors note, the 
lack of a difference in pain scores in women may be related to the use of rigid cystoscope or positioning in a 
lithotomy as opposed to supine position.

It would be helpful to document at what point during the procedure did the women report the most 
discomfort - if during insertion, this would support the hypothesis that the use of an obturator during blind in-
sertion of the cystoscope eliminates the value of visualization during the procedure. Alternatively, if discomfort 
was reported during filling with irrigant, was this more common in women with voiding dysfunction and did 
it correlate with the volume of irrigant instilled or patient’s bladder capacity?

It would be important to exclude patients who have previously undergone cystoscopy - as pre-procedural 
anxiety has been reported to correlate with procedural pain. It would be interesting to repeat the study in men 
using a television show as a sham control - is it distraction that diminishes pain, or is it “visual feedback” that 
facilitates relaxation as the scope is passed through the bulbar, membranous and prostatic urethra?

Dr. Manoj Monga
Professor, Department of Urology

University of Minnesota
Edina, Minnesota, USA

E-mail: endourol@yahoo.com
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Retrograde, antegrade, and laparoscopic approaches for the management of large, proximal 
ureteral stones: a randomized clinical trial
Basiri A, Simforoosh N, Ziaee A, Shayaninasab H, Moghaddam SM, Zare S
Urology and Nephrology Research Center, Tehran, Iran
J Endourol. 2008; 22: 2677-80

Background and Purpose: Multiple procedures have been introduced for the management of urinary stones in the 
upper ureter. In this randomized clinical trial, we compared three surgical options in this regard.
Patients and Methods: From September 2004 to May 2006, we enrolled in the study 150 patients with upper ureteral 
stones who were referred to our center. We included patients with a stone size ≥ 1.5 cm in the greatest diameter. 
Using the random table, patients were divided into three 50-patient groups by treatment: Group A, retrograde 
ureteroscopic lithotripsy using a semirigid ureteroscope; group B, transperitoneal laparoscopic ureterolithotomy; 
and group C, percutaneous nephrolithotripsy. All procedures were performed in a training program.
Results: The stone-free rates for patients in groups A, B, and C, at discharge and 3 weeks later, were 56%, 88% and 
64% and 76%, 90% and 86%, respectively. Conversion to open surgery and repeated laparoscopy was necessary 
for two and one patients in group B. Urinary leakage continued more than 3 days in eight (16%) and nine (18%) 
patients in groups B and C after operation, respectively (P = 0.7). Conclusions: Although the success rate of ure-
teroscopy was not significantly lower than the two other options, the complications seen with this technique were 
negligible. Consequently, the procedure of choice for large proximal ureteral stones seems to depend on surgeon 
expertise and availability of equipment.

Editorial Comment
The authors are to be commended for conducting a randomized prospective study of a difficult clinical 

situation. Indeed, it is note-worthy that they were able to recruit 150 patients with > 1.5 cm proximal ureteral 
calculi in less than 2 years. Similarly, it is a challenge to consent patients to be randomized to procedures that 
vary greatly in the degree of invasiveness and risk.

The authors concluded that ureteroscopy is a reasonable first alternative as the severity of potential 
complications is lower than the other procedures tested. Indeed, patients would tend to agree with this assess-
ment, and if given the alternative of shockwave lithotripsy (not tested in the current study due to concerns of 
efficacy) would often select SWL over more effective procedures.

The study is somewhat limited by the choice of technology. The authors did not utilize flexible endos-
copy - either flexible ureteroscopy as an adjunct to the ureteroscopic approach, or flexible cystoscopy/ureteros-
copy as an adjunct to the antegrade percutaneous approach. One would anticipate that these modalities would 
significantly improve the initial post-procedural stone-free rates. Pneumatic lithotripsy has been demonstrated 
to lead to greater stone migration and larger stone fragments. Intraoperative ultrasound may have facilitated 
identification of the “missed stone” in the laparoscopic group.

The authors did not stratify results based on the severity of hydronephrosis - it is our practice to con-
sider the antegrade approach if we anticipate that the severity of hydronephrosis will preclude manipulation of 
the flexible ureteroscope for stone retrieval. The authors report a high secondary procedure rate in all groups 
in this study (10-20%); underscoring the challenge of the large ureteral calculus. Most importantly, it tempers 
the enthusiasm of prior reports of laparoscopic ureterolithotomy.

In summary, the addition of a flexible ureteroscope and decreased reliance on pneumatic lithotripsy 
may have placed ureteroscopy more solidly as the front-runner for large proximal ureteral stones.

Dr. Manoj Monga
Professor, Department of Urology

University of Minnesota
Edina, Minnesota, USA

E-mail: endourol@yahoo.com
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ENDOUROLOGY & LAPAROSCOPY ______________________________________________

Robot assisted laparoscopic partial nephrectomy: a viable and safe option in children
Lee RS, Sethi AS, Passerotti CC, Retik AB, Borer JG, Nguyen HT, Peters CA
Department of Urology, Children’s Hospital Boston, Boston, Massachusetts, USA
J Urol. 2009; 181: 823-8; discussion 828-9

Purpose: The safety, benefits and usefulness of laparoscopic partial nephrectomy have been demonstrated in 
the pediatric population. We describe our technique, and determine the safety and feasibility of robot assisted 
laparoscopic partial nephrectomy based on our initial experience.
Materials and Methods: We retrospectively reviewed robot assisted laparoscopic partial nephrectomy performed 
at our institution between 2002 and 2005. The technique was conducted via a transperitoneal approach with 
the da Vinci Surgical System using standard laparoscopic procedural steps. Clinical indicators of outcomes 
included estimated blood loss, complications, in hospital narcotic use and length of stay.
Results: Robot assisted laparoscopic partial nephrectomy was completed successfully in 9 cases. Mean patient 
age was 7.2 years and mean follow-up was 6 months. Mean operative time was 275 minutes and mean estimated 
blood loss was 49 mL. Operative times improved significantly with experience. Overall patients had a mean 
hospitalization of 2.9 days and required 1.3 mg morphine per kg. All patients had a normal remaining renal 
moiety confirmed on Doppler ultrasound. The only complication was an asymptomatic urinoma discovered on 
ultrasound, which was treated with percutaneous drainage and ultimately resolved.
Conclusions: Our initial experience shows the safety and feasibility of robot assisted laparoscopic partial ne-
phrectomy in children. Operative time decreases with experience. The enhanced visualization and dexterity of a 
robotic system potentially offer improved efficiency and safety over standard laparoscopy. Robot assisted lapa-
roscopy is an option for partial nephrectomy and may become the minimally invasive treatment of choice.

Editorial Comment
 This report on robotic assisted laparoscopic partial nephrectomy in the pediatric population is another 
pioneering manuscript that raises the everlasting question of minimally invasive surgery in children and the 
true benefits that this treatment modality offers. Another similar major query is the advantage of robotic surgery 
versus standard laparoscopic procedure.
 The later would allow the surgeon to reach the lowest more distal ureteral cuff when performing the 
ureterectomy to prevent stump infection and other complications, with ease without docking and docking the 
robot to re-position the patient. Cost is also a major consideration since the economics of health care has been 
influencing somewhat how we practice medicine today. These issues do not take any merit from the authors that 
developed a very nice minimally invasive approach to a common pediatric dilemma with minimal complica-
tions.

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

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

E-mail: fernando.kim@uchsc.edu
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Histological evaluation of cold versus hot cutting: clinical impact on margin status for laparoscopic 
partial nephrectomy
Phillips JM, Narula N, Deane LA, Box GN, Lee HJ, Ornstein DK, McDougall EM, Clayman RV
Department of Urology, University of California-Irvine, Irvine, California, USA
J Urol. 2008; 180: 2348-52

Purpose: While most laparoscopic nephron sparing surgery is performed using cold scissors, energy based 
devices may also be used. A criticism of this approach has been the potential thermal destruction of the cel-
lular architecture at the tumor margin, precluding the ability to accurately determine whether tumor cells are 
present. We clinically characterized the histological appearance of tumor margins excised with cold scissors, 
and bipolar and ultrasonic shears.
Materials and Methods: We evaluated 40 renal mass excisions performed by a total of 3 urologists at our institu-
tion between February 2003 and March 2007. There were 10 bipolar (5 mm LigaSure), 20 ultrasonic (Harmonic 
Scalpel) and 10 cold excisions. All slides were randomly evaluated twice by a single pathologist blinded to 
surgeon and excision method. Histological interpretation of the margin was scored as clear vs. indeterminate. 
Variables, including margin fragmentation, artifact, extravascular blood clot, parenchymal hemorrhage, capil-
lary congestion and vessel sealing, were assessed and scored on a scale of 0 to 3, that is 0--none, 1-1% to 25%, 
2-26% to 50% and 3--greater than 50%.
Results: The pathologist was able to confidently identify cells at the margin as being malignant or benign in 
all cases. Histologically the ultrasonic scalpel demonstrated increased fragmentation and extravascular blood 
clotting compared with those of the other cutting methods (p < 0.025 and < 0.026, respectively). The ultrasonic 
scalpel also showed increased artifact depth compared to that of cold cutting (p < 0.001). There were no statisti-
cal differences between the groups regarding margin artifact, parenchymal hemorrhage or capillary congestion. 
No statistical significance was observed in any variables between bipolar and cold cutting.
Conclusions: Despite some degree of cellular damage the ability to determine whether cells at the margin were 
benign or malignant was not affected by using an energy based bipolar or ultrasonic device.

Editorial Comment
 Laparoscopic partial nephrectomy remains to be challenging technically due to reconstructive steps but 
also oncological principles should be maintained.
 The optimal laparoscopic instrument to excise the renal mass during laparoscopic partial nephrectomy 
would be the one that not only precisely removes the mass but also performs coagulation of renal parenchymal 
vessels so bleeding would not be relevant during this procedure.
 The dilemma is whether energy could also destroy possible cancer cells during the excision of the mass, 
allowing coagulation but not disturbing the histology so the pathological examination is well evaluated to accurately 
grade and stage the tumor and it surgical margins. The authors examined the preference of 3 surgeons and although 
the possible artifacts maybe increased with the harmonic scalpel when compared to “cold” cut (no energy) and 
Ligasure, the ultrasonic device did not distorted the histological sample to evaluate its margin status.
 Finally, renal hilar clamping may decrease margin positivity due to better visualization compared to 
excision of renal masses with no vascular control.

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

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

E-mail: fernando.kim@uchsc.edu
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IMAGING ______________________________________________________________________

Prostate cancer: apparent diffusion coefficient map with T2-weighted images for detection - a 
multireader study
Lim HK, Kim JK, Kim KA, Cho KS
Department of Radiology, Asan Medical Center, University of Ulsan, Songpa-gu, Seoul, South Korea
Radiology. 2009; 250: 145-51

Purpose: To retrospectively assess the incremental value of an apparent diffusion coefficient (ADC) map 
combined with T2-weighted magnetic resonance (MR) images compared with T2-weighted images alone for 
prostate cancer detection by using a pathologic map as the reference standard.
Materials and Methods: This retrospective study was approved by the institutional review board; informed 
consent was waived. The study included 52 patients (mean age, 65 years +/- 5 [standard deviation]; range, 
48-76 years) who underwent endorectal MR imaging and step-section histologic examination. Three readers 
with varying experience levels reviewed T2-weighted images alone, the ADC map alone, and T2-weighted 
images and ADC maps. The prostate was divided into 12 segments. The probability of prostate cancer in each 
segment on MR images was recorded with a five-point scale. Areas under the receiver operating characteristic 
curve (AUCs) were compared by using the Z test; sensitivity and specificity were determined with the Z test 
after adjusting for data clustering.
Results: AUC of T2-weighted and ADC data (reader 1, 0.90; reader 2, 0.88; reader 3, 0.76) was greater than 
that of T2-weighted images (reader 1, 0.79; reader 2, 0.75; reader 3, 0.66) for all readers (P < .0001 in all 
comparisons). AUC of T2-weighted and ADC data was greater for readers 1 and 2 than for reader 3 (P < .001). 
Sensitivity of T2-weighted and ADC data (reader 1, 88%; reader 2, 81%; and reader 3, 78%) was greater than 
that of T2-weighted images (reader 1, 74%; reader 2, 67%; reader 3, 67%) for all readers (P = .01 for reader 
1; P = .02 for readers 2 and 3). Specificity of T2-weighted and ADC data was greater than that of T2-weighted 
images for reader 1 (88% vs. 79%, P = .03) and reader 2 (89% vs. 77%, P < .001).
Conclusion: The addition of an ADC map to T2-weighted images can improve the diagnostic performance of 
MR imaging in prostate cancer detection. (c) RSNA, 2008.

Editorial Comment
 Nowadays there is a worldwide tendency to perform a multiparametric endorectal magnetic resonance 
imaging evaluation of patients suspected or having prostate cancer. On multiparametric MRI evaluation, prostate 
cancer appears as an area with reduced T2 signal intensity on conventional T2-weighted images, increased cho-
line and decreased citrate and polyamines on magnetic resonance spectroscopic imaging, decreased diffusivity 
on diffusion weighted-imaging (DWI), and increased uptake on dynamic contrast enhanced (DCE) imaging. 
All techniques are accomplished in a complete, one-stop shop examination that takes place in about 60-min. 
Each complementary method has inherent advantages and disadvantages; therefore, they should be combined. 
The best way to combine these techniques however still needs to be determined. The authors found that the 
addition of DWI (which is quantified by the apparent diffusion coefficient map-ADC) to the conventional T2-
weighted images further improves the performance of MRI in prostate cancer detection.
 The results of this work support that the best characterization of prostate cancer in individual patients 
will most like result from a multiparametric examination that combines conventional MRI, spectroscopy, dif-
fusion-weighted images and dynamic contrast enhanced technique.

Dr. Adilson Prando
Chief, Department of Radiology and

Diagnostic Imaging, Vera Cruz Hospital
Campinas, São Paulo, Brazil

E-mail: adilson.prando@gmail.com
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Angiomyolipoma with minimal fat on MDCT: can counts of negative-attenuation pixels aid 
diagnosis?
Simpfendorfer C, Herts BR, Motta-Ramirez GA, Lockwood DS, Zhou M, Leiber M, Remer EM
Section of Abdominal Imaging, Imaging Institute, Cleveland Clinic, Cleveland, OH, USA
AJR Am J Roentgenol. 2009; 192: 438-43

Objective: The purpose of this study was to determine whether counts of pixels with subzero attenuation on CT 
scans can aid in the diagnosis of renal angiomyolipoma with minimal fat.
Materials and Methods: Of 33 angiomyolipomas identified among 719 renal masses resected from 702 pa-
tients over 4 years, 15 masses in 15 patients were prospectively diagnosed on the basis of the presence of fat 
at MDCT. The 18 patients with minimal-fat angiomyolipoma and a matched (age, sex, tumor size) cohort of 
patients with renal cell carcinoma were included in this study. Three radiologists independently counted the 
number of pixels with attenuation less than -10, -20, and -30 HU. Receiver operating characteristic analysis of 
the number of pixels at each cutoff was used to calculate sensitivity, specificity, and positive predictive value 
with the following criteria: 1, more than 10 pixels less than -20 HU; 2, more than 20 pixels less than -20 HU; 
3, more than 5 pixels less than -30 HU.
Results: Using criterion 1, reader A identified six angiomyolipomas; reader B, five; and reader C, two. The 
combined sensitivity was 24%; specificity, 98%; and positive predictive value, 69%. Using criterion 2, reader 
A identified three angiomyolipomas; reader B, four; and reader C, two. The combined sensitivity was 17%; 
specificity, 100%; and positive predictive value, 100%. Using criterion 3, reader A identified four angiomyoli-
pomas; reader B, four; and reader C, two. The combined sensitivity was 18%; specificity, 100%; and positive 
predictive value, 100%.
Conclusion: CT findings of more than 20 pixels with attenuation less than -20 HU and more than 5 pixels 
with attenuation less than -30 HU have a positive predictive value of 100% in detection of angiomyolipoma, 
but most angiomyolipomas with minimal fat cannot be reliably identified on the basis of an absolute pixel 
count.

Editorial Comment
 Adequate preoperative imaging characterization of small angiomyolipoma (AML) is essential since 
3-7% of suspicious renal masses resected are found to be AML. AML is characterized by the presence of 
variable amount of fat within a renal mass. From the practical point of view (evidence based medicine), all 
renal mass containing fat are considered AML. The use of thin-section (2-5 mm) unenhanced CT is the best 

method for detecting even small amounts of fat. Previous reports have been shown that if fat within a mass 
is not visually obvious, pixel mapping can be performed, which may reveal the fat as clustered pixels with 
negative CT numbers (defined as at least 3 adjacent pixels with attenuation -20 HU) (1). The drawbacks 
of these previous reports are lack of pathologic confirmation and absence of a control group. The authors 
of this manuscript found that in a study with pathologic correlation the CT findings of more than 20 pixels 
with attenuation less than -20 HU and more than 5 pixels with attenuation less than -30 HU have a positive 
predictive value of 100% in detection of angiomyolipoma. These AMLs presented at pathologic examination 
more than 10% of fat.
 AMLs containing less than 10% of fat at pathologic examination could not be characterized on the 
basis of an absolute pixel count. Perhaps, for the sake of clarity, we should call AMLs with minimal fat those 
with tiny amount of visible fat and those in which only CT pixel mapping is able to demonstrate negative at-
tenuation. AMLs with less than 10% of fat should be called AMLs without radiologic evidence of fat. The latter 
category is indistinguishable from renal cell carcinoma and for this reason, imaging guided percutaneous biopsy 
is indicated.
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Gleason grading of prostatic adenocarcinoma with glomeruloid features on needle biopsy
Lotan TL, Epstein JI
Department of Pathology, The Johns Hopkins Medical Institutions, Baltimore, MD 21231, USA
Hum Pathol. 2009; 5: [Epub ahead of print]

Glomerulations in prostatic adenocarcinoma are characterized by dilated glands containing intraluminal cribriform 
structures with a single point of attachment, resembling a renal glomerulus. On prostate biopsy, glomerulations 
are exclusively associated with carcinoma and not associated with benign mimickers. However, the Gleason 
grading of carcinoma with glomerulations on needle biopsy remains controversial. We prospectively collected 
45 prostate needle biopsies containing carcinoma with glomeruloid features from our consult files for a 9-month 
period and examined the association between glomerulations and the presence of concurrent high-grade carci-
noma. Glomerulations were overwhelmingly associated with high-grade cancer on the same core, composed 
of either Gleason pattern 4 (n = 36, 80% of cases) or Gleason pattern 5 (n = 2, 4% of cases). Only a minority 
of glomerulations were surrounded exclusively by pattern 3 cancer (n = 7, 16% of cases) on the same core. 
Most of the cases with surrounding pattern 4 cancer were scored as 3 + 4 = 7 (n = 24, 66%), whereas a smaller 
fraction were scored as 4 + 3 = 7 (n = 9, 26%), and only a minority were 4 + 4 = 8 (n = 3, 9%). In most cases, 
glomeruloid change was present on the same core as the highest Gleason score carcinoma of the case. None 
of the pattern 3 cases and only a minority of the pattern 4 cancers had higher Gleason score carcinoma on ad-
ditional cores (n = 5, 14%). Glomeruloid structures are a rare but diagnostic feature of prostatic carcinoma on 
needle biopsy. Our data indicate that glomerulations are overwhelmingly associated with concurrent Gleason 
pattern 4 or higher-grade carcinoma. In several cases, transition could be seen among small glomerulations, 
large glomeruloid structures, and cribriform pattern 4 cancer. These data suggest that glomerulations represent 
an early stage of cribriform pattern 4 cancer and, until follow-up data are available, are best graded as Gleason 
pattern 4.

Editorial Comment
The grading of prostatic adenocarcinoma with glomeruloid structures is controversial (1-3). Some uro-

logical pathologists do not assign a grade to this pattern and just grade the surrounding tumor. Other experts in 
the field feel that all glomeruloid structures should be assigned a Gleason pattern 4.

The glomeruloid feature in adenocarcinoma of the prostate refers to an architectural pattern of growth 
that mimics the renal glomerulus (1,3,4). Glomeruloid structures have been described in Wilm’s tumor (5) 
probably representing differentiation of neoplastic cells toward a primitive form of renal glomerulus and are 
sometimes present in gliomas (6). In a rare case of adenoma (hamartoma) of bladder in siblings, spaces, often 
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cystic, lined with neoplastic epithelial cells with hyperchromatic nuclei were crowded at one of the poles which 
strikingly resembled primitive glomeruli (7).

This distinctive pattern of prostate cancer was first described in 1995 by Epstein in his book Prostate 
biopsy interpretation and called the lesion glomerulations (8). In 1998, Pacelli et al. (1) published a series of 
prostatic adenocarcinoma with glomeruloid features in biopsies and radical prostatectomies. The frequency of 
adenocarcinoma with glomeruloid features in 100 needle prostatic biopsies was 3% in Pacelli’s series.

Glomeruloid structures appear to be a specific but uncommon finding in prostate cancer. They are not 
seen in benign prostatic tissue, nodular hyperplasia, basal cell hyperplasia, atypical adenomatous hyperplasia, 
or prostatic intraepithelial neoplasia (3,4).

In Lotan and Epstein’s study glomeruloid structures were associated to Gleason pattern 4 or 5 in more 
than 80% of the cases. In only 16% of the cases were associated exclusively to Gleason pattern 3. The authors 
suggest that glomerulations represent an early stage of cribriform pattern 4 cancer and, until follow-up data are 
available, are best graded as Gleason pattern 4.

In a similar study based on 264 needle biopsies, we found 28/264 (10.6%) biopsies showing glomeruloid 
structures; 9/28 (32.14%) biopsies the glomeruloid structures were surrounded by Gleason low-grade tumor and 
in 19/28 (67.85%) biopsies surrounded by Gleason high-grade tumor (9). All patients in our study were submitted 
to radical prostatectomy. Comparing the findings for several clinicopathologic variables between patients with 
and without glomeruloid structures, no statistical significance was found and at 5 years, the PSA progression-
free survival rates were 57% and 52% for patients without and with glomeruloid structures (log-rank, p = 0.26). 
Glomeruloid structures were associated more frequently with Gleason high-grade surrounding tumor, however, 
the presence of this architectural pattern was not associated to any other adverse clinicopathologic findings. It 
seems in our study that glomeruloid feature per se should not interfere in the grading of a tumor.
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Precursor lesions to prostatic adenocarcinoma
Epstein JI
Departments of Pathology, Urology and Oncology, The Johns Hopkins Hospital, 401 N. Broadway St., Rm 
2242, Baltimore, MD, 21231, USA
Virchows Arch. 2009; 454: 1-16

High-grade prostatic intraepithelial neoplasia (PIN) is the one well-documented precursor to adenocarcinoma 
of the prostate. This review article defines both low- and high-grade PIN. Unusual variants of high-grade PIN 
are illustrated. Benign lesions that may be confused with high-grade PIN, including central zone histology, 
clear cell cribriform hyperplasia, and basal cell hyperplasia are described and illustrated. High-grade PIN is 
also differentiated from invasive acinar (usual) and ductal adenocarcinoma. The incidence of high-grade PIN, 
its relationship to carcinoma (including molecular findings), and risk of cancer on rebiopsy are covered in de-
tail. Finally, intraductal carcinoma of the prostate, a controversial entity, is discussed and differentiated from 
high-grade PIN.

Editorial Comment
This is a nice review on precursor lesions to prostatic carcinoma. High-grade prostatic intraepithelial 

neoplasia (PIN) (Figure-1) was previously described by many authors using such terms as atypical epithelial 
proliferation, atypical glandular hyperplasia, atypical glandular proliferation, atypical hyperplasia, dysplastic 
lesions, dysplastic hyperplasia, cribriform hyperplasia, and atypical primary hyperplasia (1-6). These lesions 
were of interest for German authors and in the 80s studied by American authors. Bostwick described 3 grades 
for the lesion: low, intermediate and high-grade - grades 1, 2, and 3 (7). In 1989 during an international work-
shop in Bethesda, USA, sponsored by the American Cancer Society in an attempt to unify nomenclature it 
was introduced the term prostatic intraepithelial neoplasia (PIN) (8). In the same workshop it was suggested 
to refer in the pathology reports only to high-grade PIN (grades 2 or 3) due to the fact that low-grade PIN 
(grade 1) lesions have poor reproducibility among pathologists and lack any significant association with 
concomitant cancer.
 The presence of PIN in a biopsy means a high frequency for finding cancer in a second biopsy. This 
frequency varies in the literature between 26% and 53%, however, with the advent of extended biopsies this 
frequency today is 27%-31% (9). In a study by Herawi et al. (10) the risk of cancer on biopsy within 1 year 
following a diagnosis of high-grade PIN in extended biopsies was very low (13.3%). Herawi et al. concluded 
that for patients diagnosed with high-grade PIN on extended initial core sample, a repeat biopsy within the 
first year is unnecessary in the absence of other clinical indicators of cancer.
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BASIC AND TRANSLATIONAL UROLOGY________________________________________

Botulinum toxin-A to improve urethral wound healing: an experimental study in a rat model
Sahinkanat T, Ozkan KU, Ciralik H, Ozturk S, Resim S
Department of Urology, University of Kahramanmaras Sutcu Imam School of Medicine, Kahramanaras, 
Turkey
Urology. 2009; 73: 405-9

Objectives: Tensile distracting forces caused by elements such as a muscle pull can cause widening of scars in 
the tissue during the wound healing process. The aim of the present study was to investigate whether induced 
immobilization of the urethral muscle using botulinum toxin-A (BTX-A) enhances wound healing and also 
reduces the amount of scar formation in an experimentally induced urethral injury in a male rat model. 
Methods: Prepubertal male albino rats were divided into 2 groups: 20 rats in the BTX-A group received BTX-
A injection treatment during surgery and 10 rats in the control group received 0.9% saline solution injection. 
The penile skin was incised circumferentially and degloved. To make the urethral injury at a location ap-
proximately 15 mm proximal to the external meatus, the urethra was cut transversally with scissors, from the 
2-o’clock to the 10-o’clock position and then sutured by a single suture at the 6-o’clock position. To evaluate 
chronic inflammation and fibrosis, the rats were killed, and the injured portions of the urethras were harvested 
for histopathologic examination after a follow-up period of 21 days. 
Results: On histopathologic evaluation, the control group rats had a more severe fibrotic change in the urethral 
tissue compared with the BTX-A injected rats, which showed a mild fibrotic change. The mean +/- SD and 
median fibrosis score was 2.4 +/- 0.5 and 2 in the control group and 1.5 +/- 0.5 and 1 in the BTX-A group, 
respectively (P < .01 and P < .01, respectively). 
Conclusions: The results of our study have shown that BTX-A prevented increases in collagen content during 
urethral wound healing.

Editorial Comment
This is a very interesting and inventive study that certainly will open new avenue for treatment of 

urethral stricture disease. In fact, using biochemical and stereological methods, we have recently found that, 
when compared to age-matched controls, there is no fibrosis and no collagen increase in the urethral edges of 
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male patients submitted to end-to-end anastomosis for treating bulbar urethra stenosis (1). Therefore, in well 
conducted cases, with anastomosis of fibrosis-free urethral edges, the fibrosis that could compromise the results 
may be a consequence of tensile forces in the anastomic area and probably BTX-A would help in avoiding it.
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Comparisons of the responses of anterior and posterior human adult male bladder neck smooth 
muscle to in vitro stimulation
Bolton JF, Whittlestone TH, Sibley GN
Department of Urology, University of Bristol, Bristol Royal Infirmary, Bristol, UK. 
BJU Int. 2008; 102: 1737-42

Objective: To evaluate differing methods of stimulation on strips of human bladder neck smooth muscle and 
compare muscle taken from the anterior and posterior aspects. 
Materials and Methods: Samples of adult human male bladder neck muscle were obtained from patients 
undergoing open radical prostatectomy. Muscle was taken from either the anterior or posterior (nine and six 
patients, respectively) aspects of the bladder neck. Muscle strips dissected from these samples were suspended 
in the Brading-Sibley organ bath. The strips were superfused with 100 mm KCl-enriched Krebs’ solution for 
4 min to determine viability. This allowed experimentation on 17 strips from the anterior aspect of the bladder 
neck and 13 from the posterior bladder neck. These remaining strips were then superfused either with various 
concentrations (x10(-7) to x10(-3)m) of carbachol or noradrenaline in Krebs’ solution, for 15 s. A further set 
of strips (eight from anterior, six from posterior) was suspended and responses to electrical field stimulation 
(EFS) with varying parameters were measured. Each EFS experiment was repeated after a 15 min exposure to 
10(-3)m atropine, and again after a 15 min exposure 10(-7)m tetrodotoxin (TTX). Tension responses produced 
in these series of experiments were measured using strain gauges and analysed using data acquisition software. 
Student’s t-test was used for the statistical analysis.
Results: All muscle strips included in the study responded to EFS. The magnitude of this contraction is frequency 
dependent. The contractions were abolished by superfusion of the muscle strips with atropine. There was no 
further suppression of the contractile response on addition of TTX. Posterior bladder neck samples had a greater 
mean contractile response per unit mass than anterior strips at all frequencies of >1 Hz, and significantly more at 
20 and 30 Hz. There was a concentration-dependent response in bladder neck contraction to carbachol but only 
in the strips from the anterior bladder neck at concentrations of <10(-3)m. Posterior bladder neck strips did not 
significantly contract upon application of carbachol. Similarly, there was a concentration-dependent response 
to noradrenaline. Responses to noradrenaline were not uniform around the bladder neck, but not significantly 
different. Carbachol was the more ‘potent’ stimulator in anterior smooth muscle strips, but again the differences 
between agonists were not statistically significant. 
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Conclusion: These experiments show physiological variability around the circumference of the human male 
bladder neck. The posterior bladder neck shows significantly stronger contraction to alpha-adrenergic agonists 
compared with cholinergic agonists; the anterior bladder neck does not have a similarly significant differential 
response. The uniform response to noradrenaline may underlie the bladder neck’s role in the prevention of 
retrograde ejaculation. The differential responses to carbachol may reflect differences in the embryological 
derivation of the anterior and posterior bladder neck fibres or in their innervation. Some of these differences 
may have clinical importance through the action of therapeutic agents.

Editorial Comment
The authors of this elegant in vitro study show by the first time, in the best of my knowledge, that ex-

ist important physiological variability in the human male bladder neck. They found that the posterior bladder 
neck presented significantly stronger contraction to alpha-adrenergic agonists when compared with cholinergic 
agonists. On the other hand, the anterior bladder neck did not have a similarly significant differential response. 
The authors also found a uniform response to noradrenaline and this might underlie the role of bladder neck in 
avoiding retrograde ejaculation. Also, the authors speculated that differential responses to carbachol may reflect 
differences in the embryological origin of anterior and posterior bladder neck fibers or in their innervation. 
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A new suture material for hypospadias surgery: a comparative study
Guarino N, Vallasciani SA, Marrocco G
Division of Pediatric Surgery, Ospedale San Camillo-Forlanini, Rome, Italy
J Urol. 2009; 19. [Epub ahead of print]

Purpose: We compared the results of hypospadias repair using polyglytone versus polydioxanone to evaluate 
the potential benefit of using a suture with a rapid absorption time.
Materials and Methods: A total of 100 patients 8 to 24 months old affected by distal isolated penile hypospadias 
were considered for this study. Patients were randomized and assigned to 2 different groups according to the 
suture material used during the surgical procedure (tubularized incised plate repair with or without preputial 
reconstruction). Polyglytone was used in group A and polydioxanone was used in group B. All patients were 
evaluated at 4 intervals (1 week, 1 month, 6 months and 2 years postoperatively). Persistence of sutures on 
penile skin, urethral fistulas, skin dehiscence, infection and skin tracks were recorded. Statistical analysis was 
performed using chi-square test.
Results: Follow-up data documented the absence of significant differences in terms of urethral fistula rate, skin 
dehiscence and acute skin infection. Persistence of sutures and multiple skin tracks at long-term follow-up were 
significantly greater in patients in group B.
Conclusions: Both sutures are adequate for hypospadias surgery in small children. The use of a rapid absorption 
monofilament may allow much more rapid disappearance of the skin sutures. In the long term this outcome means 
almost complete absence of suture tracks. No statistically significant difference in terms of urethrocutaneous 
fistula was observed, suggesting that the tensile strength of polyglytone is adequate.
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Editorial Comment
 The suture material used in reconstructive surgery has always been problematic where durability, fine-
ness and effect to the tissue are critical, especially for use in infants. A significant improvement was attained 
with the introduction of microsurgical instruments and sutures used with magnification (1).
 Guarino et al. compared monofilament sutures (polyglytone vs. polydioxanone) with different strengths 
(6/0 vs. 7/0) (2). The authors observed an increased risk in knot breakdown; however, the most important dif-
ference noted was the duration time: 56d for polyclytone vs. 120-180d for polydioxanone. Polyglytone’s long 
duration time might explain the higher proportion of granuloma, fistula and dehiscence when compared with 
polydioxanone.
 Recently we reported our experiences in hypospadia reconstruction where the MEMO technique was 
used (3). Although only one suture material (plated polyglytone 7/0) was used in our study, the outcome was 
similar to the report by Guarino using monofilament polyglytone 6/0. The polyglytone 7/0 material we used is 
thinner but we did not experience knot break down nor did we note inflammatory reaction substantial develop-
ments such as granuloma, fistula or dehiscence.
 A long-lasting (120-180d) suture material is not required to facilitate healing at the reconstructed glans 
location. With the reported experience in our patient group, we also noted, but we did not report in the MEMO 
paper (3), that monofilamet sutures cause discomfort and irritation for the child and the parent because the 
monofilament suture tip snags easily against the child’s diaper.
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Recovery of erectile function after unilateral and bilateral cavernous nerve interposition grafting 
during radical pelvic surgery
Satkunasivam R, Appu S, Al-Azab R, Hersey K, Lockwood G, Lipa J, Fleshner NE
Departments of Surgical Oncology (Division of Urology) (RS, SA, RAA, KH, NEF), Biostatistics (GL) and 
Plastic Surgery (JL), University Health Network, University of Toronto, Toronto, Ontario, Canada
J Urol. 2009; 17. [Epub ahead of print]

Purpose: The use of cavernous nerve interposition grafting to preserve erectile function in men who require 
neurovascular bundle resection for cancer control is controversial. We report outcomes and predictors of cavern-
ous nerve interposition grafting in men undergoing unilateral grafting during radical prostatectomy or bilateral 
grafting during radical cystectomy and prostatectomy with autologous nerve grafts.
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Materials and Methods: We retrospectively reviewed the electronic records of 36 patients who underwent 
cavernous nerve interposition grafting between 2003 and 2006. Postoperatively erectile function was 
assessed with the International Index of Erectile Function 15-item questionnaire. Predictors of potency, 
including age at surgery, time since surgery and prostate specific antigen at surgery, were assessed by 
univariate analysis.
Results: A total of 33 patients (92% response rate) were followed for a median of 32, 25 and 11 months after 
bilateral grafting during radical cystectomy (10), unilateral grafting during radical prostatectomy (20), and 
bilateral grafting during radical cystectomy and prostatectomy (3), respectively. The rate of potency, defined 
as the ability to attain and maintain erection sufficient for penetration at least 50% of the time with or without 
phosphodiesterase-5 inhibitors, was 31% (5 of 13 men) for unilateral grafts, 38% (5 of 16) for bilateral grafts and 
30% (3 of 10) for bilateral grafts during radical cystectomy. Age at surgery was the only significant determinant 
of potency and it showed an inverse relationship in the bilateral nerve graft group (p = 0.02).
Conclusions: Cavernous nerve interposition grafting appears to have a role in the recovery of erectile function. 
To our knowledge this study represents the largest series of cavernous nerve interposition grafting during cys-
tectomy and it suggests that this should be considered during bilateral neurovascular bundle resection.

Editorial Comment
 The reconstructive intraoperative approach of the cavernous nerve during radical prostatectomy or 
even cysto-prostatectomy represents a challenge for the surgeon. Satkunasivam et al. report in this paper their 
experience with unilateral and bilateral nerve grafting for the cavernous nerve reconstruction.
 Although it might still be a point of discussion which material is the best for the graft to re-establish 
erectile function; sural nerve, genitofemoral nerve or other sources (1,2). The authors used the genitofemoral 
nerve in 94% of the cases and in the remaining cases, the sural nerve. In a comparison of all cases with a bilat-
eral graft, those patients that received the sural nerve graft were potent; whereas, using the author’s definition 
of potency, only 27.3% of the genitofemoral nerve graft patients were able to successfully maintain erection 
with a sufficient penetration rate of at least 50%.
 Satkunasivam et al. reported on the largest group of radical cystectomy patients who underwent intra-
operative nerve grafting. Their findings are consistent with Anastasiadis’s report of a 30% success rate after 
bilateral nerve grafting subsequent to radical cystectomy (3). These reports underline that nerve grafting can 
be successfully achieved and should be performed if the morbidity of the patient is not endangered by the 
procedure. Perhaps with the further detailed knowledge about the peripheral nerves concourses on the prostate 
surface (4-6) and around the bladder, the successful outcome of nerve grafting can be further improved and 
nerve harvesting can be avoided with the use of regenerated acellular nerve grafts (7).
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UROLOGICAL ONCOLOGY _____________________________________________________

Secondary cancer after radiotherapy for prostate cancer: should we be more aware of the 
risk?
Bostrom PJ, Soloway MS
Department of Urology, University of Miami Miller School of Medicine, Miami, Florida, USA
Eur Urol. 2007; 52: 973-82

Objectives: As the number of prostate cancer survivors is increasing, the long-term health of prostate cancer 
patients has become a significant health issue. Radiation is known to induce malignant transformation, and 
prostate cancer radiotherapy is suggested to induce secondary malignancies. This report reviews the available 
data regarding the risk of secondary cancer after radiation for prostate cancer.
Methods: Epidemiological studies of the secondary cancer risk in patients with a history of prostate cancer 
radiation and the literature regarding radiation-induced carcinogenesis were reviewed. 
Results: Prostate cancer is not associated with an increased number of additional malignancies. The data sug-
gests a modest increase in secondary cancers associated with radiation for prostate cancer, as approximately 
one in 70 patients undergoing radiation and surviving more than 10 yr will develop secondary cancer. The most 
common sites for secondary cancers are bladder and rectum. In addition to the cancers adjacent to the radiation 
field, there is also an increase of cancers in distant sites, such as lung. The increased risk for secondary cancers is 
reported after external radiation, not after brachytherapy. The available data originated from studies of patients 
undergoing conventional radiotherapy. New treatment methods, such as intensity-modulated radiotherapy, may 
be associated with a higher risk of secondary cancers. 
Conclusion: Although the incidence of secondary cancers after prostate cancer radiotherapy is not dramati-
cally different from the overall population, patients should be informed about this risk. Other treatment 
modalities should be considered for patients with long life expectancy and for patients with additional 
risk factors.

Editorial Comment
Long-term survival after radiotherapy for prostate cancer is not uncommon. The risk of secondary 

cancers contributable to radiotherapy was analyzed in this review of the literature.
First, the authors analyzed the association of prostate cancer with secondary cancers. In 7 reports on 

roughly 90,000 patients, no elevation of risk for secondary cancers was obvious. The next analysis involved 
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roughly 32,000 patients who had received radiation therapy for prostate cancer. In this cohort, the authors found 
a slight increase of the risk to develop a secondary cancer in areas involving the radiation field, specifically 
the bladder and rectum with a risk ratio of approximately 1:5. Interestingly, an increased risk was also seen 
for lung cancer. These data mandate long-term follow-up examinations of the specific sites, that are bladder, 
rectum and lung, after radiotherapy for prostate cancer.

Dr. Andreas Bohle
Professor of Urology

HELIOS Agnes Karll Hospital
Bad Schwartau, Germany

E-mail: boehle@urologie-bad-schwartau.de

Outcome of prostate cancer patients with initial PSA> or =20 ng/ml undergoing radical 
prostatectomy
Zwergel U, Suttmann H, Schroeder T, Siemer S, Wullich B, Kamradt J, Lehmann J, Stoeckle M
Department of Urology and Pediatric Urology, University of Saarland, Hamburg/Saar, Germany
Eur Urol. 2007; 52: 1058-65 

Objectives: To retrospectively assess the outcome of patients with initial PSA of 20 ng/ml or higher undergoing 
radical prostatectomy (RP) for prostate cancer (pCA). 
Methods: Between January 1986 and June 2005, 275 patients with preoperative PSA> or =20 ng/ml underwent 
RP for pCA at our institution. Overall, disease-specific and biochemical progression-free survival rates for the 
entire cohort and for particular subgroups were determined. 
Results: Median patient age at time of surgery was 64 yr (range: 44-75). Fifty-seven patients (20.7%) had 
pT2 stage, 206 (74.9%) pT3, and 10 (3.7%) pT4; 78 (28.4%) presented with local nodal metastases (pN+). To 
date, 40 patients have died (14.5%), 22 of pCA and 18 of other causes. Biochemical progression occurred in 
92 patients (33.5%). Overall (and disease-specific) survivals at 5, 10, and 15 yr were 87% (93%), 70% (83%), 
and 58% (71%), respectively. These survival rates did not significantly differ between patients receiving im-
mediate versus deferred hormonal therapy (in case of progression). Five-year PSA progression-free survival 
in patients on surveillance (receiving deferred hormonal treatment at the onset of rising PSA values) was 53%. 
For patients on immediate hormonal treatment following RP, the 5-yr hormone-refractory PSA progression 
rate was 76%. 
Conclusions: According to long-term follow-up results in this high-risk cohort of patients with preoperative 
PSA > or = 20 ng/ml, RP can be considered a viable therapeutic option. With regard to combining immediate 
hormonal therapy with surgery, the optimal treatment following RP remains to be defined.

Editorial Comment
The authors report on a series of 275 prostate cancer patients who received radical prostatectomy (RP) 

with a preoperative PSA of > 20 ng/ml. The patients had bone scans preoperatively, but MRI or CT was offered 
only in case of clinically suspected metastatic disease. Only 20.7% of patients had organ-confined disease, 
whereas 74.9 % had pT3 cancer (with pT3b in 43.9%). Only 7.6% had Gleason sum score of 5 and 6 whereas 
Gleason 7 was seen in 43,3% and Gleason 9 in 28.1 %. Interestingly, even in this high-risk group of patients, 
cancer-specific survival after 5, 10 and 15 years was 93%, 83% and 71%, respectively. No difference was 
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seen between cohorts receiving immediate versus deferred hormon-ablative therapy. These data support active 
therapy in patients with high-risk cancer.

Dr. Andreas Bohle
Professor of Urology

HELIOS Agnes Karll Hospital
Bad Schwartau, Germany

E-mail: boehle@urologie-bad-schwartau.de

NEUROUROLOGY & FEMALE UROLOGY ________________________________________

Correlation of morphological alterations and functional impairment of the tension-free vaginal 
tape obturator procedure
Yang JM, Yang SH, Huang WC
Division of Urogynecology, Department of Obstetrics and Gynecology, Mackay Memorial Hospital, Taipei, 
Taiwan, Republic of China
J Urol. 2009; 181: 211-8

Purpose: We explored the morphological features associated with functional impairment in patients undergoing 
the tension-free vaginal tape obturator procedure. Materials and Methods: We retrospectively reviewed the re-
cords of 98 women who underwent the tension-free vaginal tape obturator procedure alone or with concomitant 
pelvic surgery. Postoperative assessment included a symptom questionnaire, ultrasound cystourethrography and 
a cough stress test. During followup the measures of postoperative functional impairment included a positive 
cough stress test, new onset voiding dysfunction and the worsening or progression of urge symptoms.
Results: Median follow-up was 22 months. During follow-up 11 women had a positive cough stress test, 22 had 
voiding dysfunction and 12 had worsening or new onset urge symptoms. Failure was associated with 4 vari-
ables on multiple logistic regression analysis, including absent urethral encroachment at rest (OR 16.63, 95% 
CI 1.87-147.85, p = 0.01), bladder neck funneling (OR 8.27, 95% CI 1.99-34.26, p < 0.01), a urethral location 
of less than the 50th percentile (OR 6.01, 95% CI 1.43-25.25, p = 0.01) and a resting tape angle of less than 
165 degrees (OR 5.21, 95% CI 1.15-23.54, p = 0.03). A resting tape distance of less than 12.0 mm (OR 3.00, 
95% CI 1.44-6.26, p < 0.01) and urethral encroachment at rest (OR 2.86, 95% CI 1.30-6.30, p < 0.01) were the 
variables predictive of postoperative voiding dysfunction. Bladder neck funneling was the only risk factor for 
postoperative urge symptoms (p < 0.01).
Conclusions: The tension-free vaginal tape obturator procedure achieves its effectiveness in a process of bio-
logical reaction and mechanical interaction between the tape and urethra. When this mechanical interaction is 
too great or too little, there is functional impairment after the procedure.

Editorial Comment
 The authors describe their experience and findings when examining a patient population who has 
undergone a transobturator tape procedure. Postoperative follow-up included questionnaire analysis, physical 
examination and ultrasound cystourethrography. The surgeons used transvaginal ultrasound at the time of surgery 
to assure that there was not indentation of the urethra on initial placement. Postoperatively, their success rate 
for stress urinary incontinence was approximately 90% with approximately 75% having resolved their urinary 
urge incontinence with a 3% de novo development of urinary urge incontinence. They found that urethral en-
croachment at rest and a distance between the tape and the symphisis pubis of < 12 mm were associated with 
obstructive voiding symptoms in their patient population.
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 The authors publish an excellent manuscript describing their observations of the dynamic forces and 
reaction of the transobturator suburethral tape during Valhalla maneuvers. They further break down the movement 
of the tape and its’ effect on the urethra into 5 types. That they were able to identify urethral encroachment while 
the tape at rest as being significantly associated with obstructive voiding phenomenon definitely lends support 
to the consideration of using transvaginal ultrasound when evaluating for post-procedure urinary obstruction. 
We currently utilize fluorourodynamics as well temporal association of symptoms to diagnose postoperative 
urethral obstruction but will consider strongly the incorporation of transvaginal ultrasound in an effort to assist 
in this sometimes challenging patient population.

Dr. Steven P. Petrou
Associate Professor of Urology

Chief of Surgery, St. Luke’s Hospital
Associate Dean, Mayo School of Graduate Medical Education

Jacksonville, Florida, USA
E-mail: petrou.steven@mayo.edu

Pubo-urethral ligament injury causes long-term stress urinary incontinence in female rats: an 
animal model of the integral theory
Kefer JC, Liu G, Daneshgari F
Glickman Urological Institute, Lerner Research Institute, Cleveland Clinic, Cleveland, Ohio, USA
J Urol. 2009; 181: 397-400

Purpose: We examined the long-term effects of pubo-urethral ligament deficiency as a potential model of stress 
urinary incontinence compared to an established model of stress urinary incontinence.
Materials and Methods: A total of 21 female Sprague-Dawley rats were randomly assigned to 1 of 3 groups, 
including pubo-urethral ligament transection, sham pubo-urethral ligament transection and bilateral pudendal 
nerve transection. Leak point pressure was measured 28 days later via an implanted suprapubic catheter. After 
leak point pressure measurement all animals were sacrificed. The pubic arch and pelvic organs were harvested 
for histological examination. The Wilcoxon rank sum test was used to evaluate differences in leak point pres-
sure among the experimental groups. Results: At 28 days after pubo-urethral ligament transection mean +/- 
SD leak point pressure was significantly decreased when comparing pubo-urethral ligament transection and 
pudendal nerve transection to sham treatment (15.75 +/- 6.46 and 15.10 +/- 4.98 cm H(2)O, respectively, vs. 
42.56 +/- 11.58, p < 0.001). No difference was noted when comparing pubo-urethral ligament transection to 
pudendal nerve transection (p = 0.76), indicating the long-term durability of pubo-urethral ligament transection 
on inducing stress urinary incontinence in the female rat. Histological examination of en bloc suprapubic areas 
demonstrated an absent pubo-urethral ligament in the pubo-urethral ligament transection group, and an intact 
pubo-urethral ligament in the sham treated and pudendal nerve transection groups.
Conclusions: Our results show that pubo-urethral ligament deficiency in the female rat induces long-term 
stress urinary incontinence that is comparable to that in the established stress urinary incontinence model via 
pudendal nerve transection. Our novel rat model could be used to investigate mechanisms of stress urinary 
incontinence in females, including the role of urethral hypermobility and potential therapeutic interventions 
for stress urinary incontinence.

Editorial Comment
 An interesting look into the development of a laboratory model to analyze and evaluate stress urinary 
incontinence. The authors noted that pubo-urethral ligament transection was very similar to pudendal nerve 
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transection in Sprague-Dawley rats in developing a model for stress urinary incontinence in the female rat. It 
is pointed out in the discussion that developing a model of stress urinary incontinence that avoids the use of 
pudendal nerve injury may help analyze nulliparous women who suffer with stress urinary incontinence. Much 
appreciation should go to the researchers in our field who help develop the models upon which to expand our 
ability to treat affected patients. Of note is that the support of structures of the female urethra including the 
pubo-urethral ligament had been reviewed in this journal in the past with some anatomic researchers noting that 
the pubo-urethral ligament may not be a ligament but instead mostly tissue containing smooth muscle cells (1). 
This is food for thought especially when quoting continence rates after suprameatal transvaginal urethrolysis 
which takes down the attachments of the urethra to the underside of the pubic bone (2). In a contrary view, this 
may also explain the rate of incontinence that is noted in patients after therapeutic pubectomy (3).

References
1. Fritsch H, Pinggera GM, Lienemann A, Mitterberger M, Bartsch G, Strasser H: What are the supportive structures of 

the female urethra? Neurourol Urodyn. 2006; 25: 128-34.
2. Petrou SP, Brown JA, Blaivas JG: Suprameatal transvaginal urethrolysis. J Urol. 1999; 161: 1268-71.
3. Petrou SP, O’Connor MI: Urological assistance during therapeutic pubectomy. J Urol. 2001; 165: 1185-7.

Dr. Steven P. Petrou
Associate Professor of Urology

Chief of Surgery, St. Luke’s Hospital
Associate Dean, Mayo School of Graduate Medical Education

Jacksonville, Florida, USA
E-mail: petrou.steven@mayo.edu

PEDIATRIC UROLOGY __________________________________________________________

Long-term follow up of enteric bladder augmentations: the risk for malignancy
Husmann DA, Rathbun SR
Department of Urology, Mayo Clinic, Rochester MN 55905, USA
J Pediatr Urol. 2008; 4: 381-5; discussion 386

Objective: To determine the risk of bladder cancer following enteric bladder augmentation.
Materials and Methods: Patients followed for care after an enteric bladder augmentation have been entered into 
a registry; individuals followed for a minimum of 10 years were evaluated.
Results: The study criteria were met by 153 patients. Indications for bladder augmentation were neurogenic 
bladder in 97, exstrophy in 38 and posterior urethral valves in 18. There was a median follow-up interval of 27 
years (range 10-53). A total of seven cases of malignancy developed. Median time to tumor development fol-
lowing augmentation was 32 years (range 22-52). Two patients with neurogenic bladder developed transitional 
cell carcinoma; both were heavy smokers (> 50 pack per year history). Two patients with a history of posterior 
urethral valves and renal transplantation developed adenocarcinoma of the enteric augment. Three patients with 
bladder exstrophy developed multifocal adenocarcinoma of the augmented bladder. Two patients remain alive, 
5 and 6 years following radical cystoprostatectomy; five died of cancer-specific causes.
Conclusions: Malignancy following enteric bladder augmentation arose in 4.5% (7/153) of our patients and was 
associated with coexisting carcinogenic stimuli (prolonged tobacco/chronic immunosuppressive exposure), or 
alternatively with the inherent risk of malignancy existing with bladder exstrophy.
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Editorial Comment
 From 1986 to 2007, 153 patients who had greater than 10 years follow up for enterocystoplasties were 
studied. No patient in the study had a mixture of feces and urine prior to the enterocystoplasty, only patients 
who were augmented due to neurogenic bladder, exstrophy/epispadias complex or posterior urethral valves 
were included. The mean follow up was 27 years with a range of 10-53. Seven cases of malignancy occurred. 
There was no correlation with malignancy and recurrent urinary tract infections. There was no difference in 
cancer in the ilia or colonic segments. The incidence of asymptomatic bacteriuria did not reach statistical 
significance. 2 patients who developed cancer had heavy smoking histories. 2 patients developed cancer after 
prolonged immunosuppression after renal transplantation, and 3 patients in the exstrophy/epispadias group 
developed multi-focal adenocarcinoma involving the bladder and enteric segments. The study points out that 
in other countries where schistosomiasis or tuberculosis are common, enterocystoplasty cancers are found fre-
quently. Most of the previous studies do not have a long enough follow up to have any tobacco use history be 
a significant risk factor. The cancer risk demonstrated in this paper is 4.5%, which is greater than the previous 
series of 0.6%-2.8%. 

This paper reminds us that these patients need continual follow up throughout their adult lives. It 
was cancer risk in this same range that discouraged urologists from performing ureterosigmoidostomies and 
I believe this same risk will produce new solutions to the bladder dysfunction that has been an indication for 
enterocystoplasties in the past. 

Dr. Brent W. Snow
Division of Urology

University of Utah Health Sci Ctr
Salt Lake City, Utah, USA

E-mail: brent.snow@hsc.utah.edu

Risk assessment of incidentally detected complex renal cysts in children: potential role for a 
modification of the Bosniak classification
Wallis MC, Lorenzo AJ, Farhat WA, Bägli DJ, Khoury AE, Pippi Salle JL
Division of Pediatric Urology, University of Utah, Salt Lake City, Utah, USA
J Urol. 2008; 180: 317-21

Purpose: Incidentally detected complex renal cysts in children are a rare but worrisome occurrence due to the 
perceived potential risk of malignancy. We examined the natural history of such cysts in a cohort of children.
Materials and Methods: We obtained access to a database containing all radiology reports generated at a single 
institution from 1996 to 2004. We used key words to limit our search, subsequently reviewing charts and images 
to confirm the diagnosis of a complex renal cyst and to collect clinical data. Cases were categorized according 
to a modification of the Bosniak classification, using ultrasound in most patients and computerized tomography 
or magnetic resonance imaging when available.
Results: Complex renal cysts were identified in 39 children. Mean patient age at presentation was 7 years. Mean 
cyst size was 1.6 cm. A total of 18 cases diagnosed by ultrasound only were observed with serial imaging. Ad-
ditional contrast enhanced computerized tomography or magnetic resonance imaging was performed in 21 of 
39 patients (54%). Surgical resection was performed in 5 patients and pathological evaluation revealed benign 
cyst in 3 (modified Bosniak class II in 2 patients and class III in 1) and renal cell carcinoma in 2 (III in 1 and 
IV in 1). All other patients had modified Bosniak class II cysts, which remained essentially unchanged during 
a mean follow-up of 26.8 months (range 9 to 70).
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Conclusions: While not validated in children, our data suggest the modified Bosniak classification appears useful 
as a guideline to direct the management of complex renal cysts in the pediatric population.

Editorial Comment
At Hospital for Sick Children in Toronto, radiology reports from 1996 to 2004 were reviewed looking 

for renal cysts, including those that were complex and septated. Patients were excluded if they had evidence of 
cystic kidney disease, prior renal trauma, previous kidney surgery or insufficient data.  A minimum of six months 
follow up was required for inclusion.  39 patients with complex renal cysts were identified with the average age 
of 7 years and range of 4 months to 14 years, with a mean cystic size of 1.6 cm and a range of 0.4 to 5 cm.
 Initial diagnosis was made in 36 patients by ultrasound and 3 patients were discovered by CT scan.  Of 
the 36 cases discovered by ultrasound half had a CT or MRI scanning, while 18 only had ultrasound follow up.  
Interestingly in these children 7 simple cysts on CT scan clearly had septations on sonographic imaging, some 
of which even had Doppler flow in the septations on the ultrasound. 

Five patients had surgical resection and 2 of these patients had renal cell carcinoma in the specimen. All 
the patients had follow up with a mean of 26.8 months and a range of 9 to 70 months. The cysts were classified 
according to the adult Bosniak classification.
 Even though these numbers don’t reach statistical significance, the authors recommend for patients 
with Class II cysts on the Bosniak scale, 3-6 month follow up with ultrasound for the first year and annual 
ultrasounds thereafter. They did not have a recommendation for how long the annual studies should continue 
once the cyst has stabilized.
 There is no data in children correlating the predictability of risk factors in the Bosniak classification. 
However in this study of 39 patients, the worrisome cyst with enhancing margins or septa on CT scan, were 
the 2 that had renal cell carcinoma found in the specimen. The authors suggest that if there is a concern about 
an ultrasound cyst, a CT scan should be obtained with contrast to help in classification.
 Bosniak risk classifications are based on renal cell carcinoma incidence in adults. In children, renal cell 
carcinoma is not the most common tumor and so it’s hard to know how one should think about complex cysts 
in children. This manuscript suggests that similar concerns of the adult Bosniak classification may very well 
be worthwhile and that children with cysts certainly should have follow up until the cysts have stabilized, and 
perhaps for years after that.

Dr. Brent W. Snow
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