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EDITOR’S COMMENT

International

Braz J Urol

The Editor’s Comment will highlight some important papers that appear in the March - April
2005 issue of the International Braz J Urol.

Doctor Rubinstein and co-workers, from the Glickman Urological Institute, Cleveland Clinic
Foundation, USA, presented on page 100 the current techniques and outcomes of laparoscopic
partial nephrectomy for cancer. Based on an experience of more than 400 laparoscopic partial ne-
phrectomies performed over the past 4 years by the senior author, this article presented the current
technique at Cleveland Clinic and reviewed contemporary outcome data. The authors concluded
that laparoscopic partial nephrectomy is an emerging, efficacious treatment option for select pa-
tients. Also, they are expanding the indications to include tumors that are larger, deeply infiltrating
and present in less technically favorable locations. However, laparoscopic partial nephrectomy is
still a challenging operation that must be performed by surgeons with experience in advanced uro-
logic laparoscopic procedures.

Doctor Leite and colleagues, from Syrian-Lebanese Hospital, São Paulo, Brazil, assessed on
page 131 the incidence of diagnosis of high-grade intraepithelial neoplasia or prostate intraepithelial
neoplasia (PIN), and atypical small gland proliferation (ASAP) at a uropathology reference center.
The authors analyzed the indexes and findings on repeat biopsies. After 1,420 biopsies, ASAP was
diagnosed in 26 (1.8%) patients, PIN in 142 (10%) and PIN + ASAP in 40 (2.8%). Repeat biopsies
were performed in 98 patients, 16 (61.5%) with ASAP, 53 (37.3%) with PIN and 29 (72.5%) with
PIN + ASAP. Carcinoma was diagnosed in 7 cases (43.8%) following a diagnosis of ASAP, 12
(41.4%) of PIN + ASAP and 7 (13.2%) of PIN. The authors concluded that despite explicit recom-
mendations of repeat biopsy on pathology reports and the high incidence of adenocarcinoma on
repeat biopsy, re-intervention rates following a diagnosis of PIN, ASAP, PIN + ASAP are low in
their setting. The diagnosis that most frequently led to repeat biopsy was PIN + ASAP. Adenocarci-
noma was most often diagnosed after the initial diagnosis of ASAP.

Doctor Mezentsev, from Moscow Regional Scientific Research Clinical Institute, Russia,
evaluated on page 105 the outcomes and cost-efficiency of extracorporeal shock wave lithotripsy
(ESWL) in the treatment of renal pelvicalyceal stones sized between 6 and 20 mm in morbidly
obese patients. The overall stone free rate at 3 months was 73%. The mean number of treatments per
patient was 2.1 and the post-lithotripsy secondary procedures rate was 5.4%. No complications,
such as subcapsular haematoma or acute pyelonephritis were recorded. The most effective (87%
success rate) and cost-efficient treatment was in the patients with pelvic stones. The treatment of the
patients with low caliceal stones was effective in 60% only. The cost of the treatment of the patients
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with low caliceal stones was 1.8 times higher than in the patients with pelvic stones. The authors
concluded that ESWL with the Siemens Lithostar-plus is the most effective and cost-efficient in
morbidly obese patients with pelvic stones sized between 6 and 20 mm. The increased distance from
the skin surface to the stone in those patients does not decrease the success rate provided the stone is
positioned in the focal point or within 3 cm of it on the extended shock pathway.

Doctors Ferreira & Koff, from Federal University of Rio Grande do Sul, Brazil, determined
the clinical usefulness of prostate-specific antigen (PSA) density in the transition zone (PSADTZ)
for increasing the specificity in early detection of prostate cancer  and reducing unnecessary biopsies
in males with PSA between 4.0 and 10 ng/mL (page 137). The study obtained PSADTZ measure-
ments in 68 patients with PSA between 4.0 and 10 ng/mL. The authors concluded that PSADTZ
increased PSA specificity in early detection of prostate cancer in males with PSA between 4.0 and 10
ng/mL. However, it was shown to have lower predictive value and lower accuracy than the percent-
age of free PSA since it presents a higher negative predictive value than all other parameters as-
sessed, and it can be considered clinically useful for reducing unnecessary indications for biopsy.

Finally, it is my great pleasure to verify that the International Braz J Urol is continuing grow-
ing in acceptance and circulation. Now, in addition to the 6,000 copies of the printed version, the
electronic version has been receiving around 24,000 visits on-line every month, from more than 100
different countries, and these figures include the International Braz J Urol among the most read
urological journals.
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LAPAROSCOPIC PARTIAL NEPHRECTOMY FOR CANCER:
TECHNIQUES AND OUTCOMES

MAURICIO RUBINSTEIN, JOSE R. COLOMBO JR, ANTONIO FINELLI, INDERBIR S. GILL

Section of Laparoscopic and Robotic Surgery, Glickman Urological Institute, Cleveland Clinic Foundation,
Cleveland, Ohio, USA

ABSTRACT

Open partial nephrectomy is the gold standard nephron-sparing treatment for small renal
tumors. Technical aspects of laparoscopic partial nephrectomy have evolved considerably, and the
technique is approaching established status at our institution. Over the past 4 years, the senior author
has performed more than 400 laparoscopic partial nephrectomies at the Cleveland Clinic. Herein we
present our current technique and review contemporary outcome data.

Key words: kidney neoplasms; laparoscopy; surgery, conservative; partial nephrectomy
Int Braz J Urol.  2005; 31: 100-4

INTRODUCTION

Laparoscopic partial nephrectomy (LPN) was
first performed more than 10 years ago (1,2). Since
the widespread use of contemporary imaging tech-
niques has resulted in an increased detection of inci-
dental small renal tumors, many centers have pub-
lished their experiences with LPN (3-9). Initially,
small exophytic tumors were selected for LPN. With
increasing experience, larger, infiltrating tumors have
been submitted to laparoscopic partial nephrectomy
(4,5,10). Securing renal parenchymal hemostasis and
sutured water-tight caliceal repair after tumor exci-
sion is paramount. In an attempt to minimize these
technical problems, several new techniques and tech-
nologies have recently been explored. Herein we de-
scribe our current technique and review the outcomes
of laparoscopic partial nephrectomy.

TECHNIQUE

Our laparoscopic technique attempts to du-
plicate established oncological and reconstructive
principles inherent to open partial nephrectomy (10).

Selection of the laparoscopic approach depends on
tumor location. Posterior or posterolateral tumors are
approached retroperitoneoscopically, while anterior,
antero-lateral, or lateral tumors are approached
transperitoneally. Precise preoperative imaging using
three-dimensional computed tomography (CT) with
volume-rendered video reconstruction, and real-time
intraoperative ultrasonography of the tumor provide
the surgeon with detailed information that facilitates
the laparoscopic procedure.

All patients undergo cystoscopic placement
of a 5F open ended ureteral catheter that is positioned
in the renal pelvis. A 60 cc syringe filled with dilute
indigo carmine dye is attached to the ureteral cath-
eter. Retrograde injection via this catheter is used to
confirm collecting system entry and water-tight clo-
sure.

Transperitoneal Approach
Typically, the patient is secured to the table

in a 45 to 60-degree lateral position, and a 4 or 5-port
transperitoneal approach is employed (Figure-1). The
ureter and gonadal vein are identified and retracted
laterally. Dissection is carried cephalad along the
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psoas muscle and the renal hilum is dissected en bloc.
Gerota’s fascia is dissected off the kidney, preserv-
ing the perirenal fat in contact with the tumor. A
laparoscopic Satinsky clamp is then positioned for
hilar clamping (Figure-1). Attention must be taken
not to disrupt any lumbar vessels in the hilum when
applying the clamp. Occasionally, small, superficial,
completely exophytic tumors may be managed with-
out hilar clamping (11).

Intraoperatively, a laparoscopic flexible ul-
trasound color Doppler probe is introduced through
a 10/12 mm port and positioned in direct contact with
the surface of the kidney. Information regarding tu-
mor size, depth of intraparenchymal extension and
distance from the collecting system is obtained. The
renal capsule is scored circumferentially with J-hook
electrocautery under sonographic guidance maintain-
ing an approximate 0.5 cm margin of normal renal
parenchyma around the tumor. One to two prepared
Surgicel (Johnson & Johnson, New Brunswick, New
Jersey) bolsters and a needled suture (#1 Vicryl su-
tures on a CT-X needle) are introduced into the abdo-
men through a 12 mm port and positioned lower down
in the paracolic gutter. Mannitol (12.5 to 25 mg) and
furosemide (10 to 20 mg) are given intravenously. If
the warm ischemia time is anticipated to last longer
than 30 minutes renal hypothermia is achieved (12).

The severity of renal ischemic injury is di-
rectly proportional to the duration of ischemia (13).
Clinically, an accepted practice during nephron-spar-
ing surgery has been to limit warm ischemia to ≤ 30
min. Regional hypothermia is often utilized when
prolonged times are anticipated. Various methods
have been studied to address this issue (12,14,15). At
the Cleveland Clinic, regional hypothermia is em-
ployed with ice slush only when prolonged ischemic
times are anticipated. In addition, adequate hydration
and mannitol are administered to optimize renal per-
fusion and urine output.

The hilum is then clamped and the tumor
excised with cold scissors. If achievement of an ad-
equate margin requires entry into the collecting sys-
tem, the calyx or renal pelvis is divided sharply with-
out electrocautery. (Figure-2). An excisional biopsy
of the base is sent for frozen section analysis. The
collecting system is closed with a running 2-0 Vicryl

on CT-1 needle. Injection of dilute indigo carmine
via the preplaced ureteral catheter is performed to
confirm watertight closure of the collecting system.
Renal parenchymal repair is completed using simple
#1-Vicryl sutures on a CT-X needle. Briefly, inter-
rupted sutures are placed over the Surgicel bolster

Figure 1 – Transperitoneal technique of laparoscopic partial
nephrectomy. Laparoscopic Satinsky clamp is used to obtain en
bloc control of renal hilum. Inset shows port arrangement.
Adapted from reference 10. (Reprinted with the permission of the
Cleveland Clinic Foundation).

Figure 2 – Tumor excision. Calyx adjacent to tumor is being
deliberately entered sharply with shears to maintain a margin of
healthy renal parenchyma. Adapted from reference 10. (Reprinted
with the permission of the Cleveland Clinic Foundation).
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(Figure-3), a Hem-o-Lok clip (Weck Closure System,
Research Triangle Park, NC) is secured on the suture
to prevent it from pulling through, and FloSeal
(Baxter, Mountain View, CA) is applied to the cut
surface beneath the bolster. The suture is then tied,
maintaining adequate compression. One or more su-
tures are placed depending on the extent of resection.
The Satinsky clamp is released and complete hemo-
stasis and renal revascularization is confirmed. The
excised tumor is placed in an impermeable sac and
extracted through a minimally extended lower ab-
dominal port site incision. A Jackson-Pratt drain is
placed in patients where calyceal entry has occurred
and laparoscopic exit is performed.

Retroperitoneal Approach
With the retroperitoneal approach, follow-

ing balloon dilation and placement of 3 (12 mm)
ports, the renal artery and vein are dissected to fa-
cilitate application of laparoscopic bulldog clamps
to each vessel (Figure-4). Recently, we have clamped
the hilum en bloc using a Satinsky clamp positioned
through a separate (12 mm) trocar. Similar to the
transperitoneal approach, the tumor is excised, and
renal parenchymal repair and hemostasis are achieved,
with caliceal suturing as necessary. The bulldog clamp
is removed from the renal vein initially, and then, from
the renal artery.  Drain placement and exit are per-
formed.

RESULTS AND COMMENTS

We have approached more than 350 LPN at
our institution. A cohort of 100 patients undergoing
laparoscopic partial nephrectomy was compared to a
group of 100 patients undergoing open nephron spar-
ing surgery for a sporadic single renal tumor of 7 cm
or less at our institution (16). Since our laparoscopic
technique was based on our established open surgi-
cal principles, the 2 approaches were similar in re-
gards all the steps of partial nephrectomy. The me-
dian tumor size was 2.8 cm in the laparoscopic group
compared to 3.3 cm in the open group (p = 0.005).
When comparing the laparoscopic to open groups,
the median surgical time was 3 vs. 3.9 h (p < 0.001);
estimated blood loss was 125 vs. 250 mL (p < 0.001);
and the mean warm ischemic time was 28 vs. 18 min
(p < 0.001). The laparoscopic group required less
postoperative analgesia and experienced a shorter
hospital stay and period of convalescence (p < 0.001
for all 3 comparisons). Although there were more in-
traoperative complications in the laparoscopic group
(5% vs. 0), the frequency of postoperative complica-
tions was similar (9% vs. 14%; p = 0.27). There were
3 positive surgical margins in the laparoscopic group
and none in the open group. One of the patients had

Figure 3 – Renal parenchymal repair over bolsters. Adapted from
reference 10. (Reprinted with the permission of the Cleveland
Clinic Foundation).

Figure 4 – Retroperitoneal laparoscopic partial nephrectomy.
Because of limited operative space, 2 laparoscopic bulldog
clamps are used for individual control of the mobilized renal
artery and vein, respectively. Inset shows 3-port retroperitoneal
approach. Adapted from reference 10. (Reprinted with the per-
mission of the Cleveland Clinic Foundation).
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an oncocytoma and the other 2 had renal cell carci-
noma. At 2- and 3-year follow-up, both patients have
remained free of disease.

At our institution, Desai et al. (17) recently
evaluated the impact of warm ischemic renal hilar
occlusion on renal function in 179 patients after
laparoscopic partial nephrectomy. Mean duration of
warm ischemia for the entire group was 31 minutes
(range 4-55 min). The study revealed no significant
change in serum creatinine when dividing patients
according to duration of warm ischemia, age and or
baseline serum creatinine. In patients with a solitary
kidney (N = 15), there was a transient rise in serum
creatinine in the immediate postoperative period;
however, the percent rise in serum creatinine from
baseline (mean 1.3%) at latest follow-up (mean 4.8
months) approximated the subjective amount of re-
nal parenchyma excised (mean 29%). Preexisting
azotemia and advanced age increased the risk of post-
operative kidney dysfunction if warm ischemia time
was greater than 30 minutes.

Guillonneau et al. (18) retrospectively per-
formed a comparison of laparoscopic partial nephre-
ctomy with (N = 12) and without (N = 16) renal hilar
clamping. Tumor size was larger in the group with
renal hilar clamping (2.5 vs. 1.9 cm.). The group with-
out renal hilar clamping was associated with a sig-
nificantly greater blood loss (708 mL vs. 270 mL, p =
0.014), and longer operative time (179 minutes vs.
121 minutes, p = 0.004) as compared to the group
with renal hilar control. There was no significant dif-
ference in postoperative serum creatinine (1.26 mg/
dL vs. 1.45 mg/dL, p = 0.075) between the groups.
They concluded that renal hilum clamping during tu-
mor resection and renorrhaphy seems to be associ-
ated with less blood loss and shorter laparoscopic
operative times.

In another study (19) we evaluated the out-
come of laparoscopic heminephrectomy (defined as
excision of ≥ 30% renal parenchyma) in 41 patients
with renal tumor and compared outcome data to a
contemporary cohort undergoing laparoscopic partial
nephrectomy (excision of < 30% renal parenchyma).
The laparoscopic heminephrectomy group had larger
tumors (4.0 cm vs. 2.4 cm, p < 0.001) with greater
intraparenchymal extension (2.3 cm vs. 1.4 cm, p <

0.001). Additionally, laparoscopic heminephrectomy
was associated with a longer warm ischemia time
(38.7 min. vs. 34.2 min., p = 0.01). There were no
significant differences between the 2 groups as re-
gards blood loss (210 mL vs. 172 ml, p = 0.32), intra-
operative complications (2.4% vs. 2.4%, p = 1.0),
postoperative complications (7.3% vs. 7.3%, p = 1.0),
and late complication rate (9.8% vs. 7.3%, p = 0.72).

In an effort to improve hemostasis, the use of
ancillary agents has been studied. Our group (20) ret-
rospectively compared outcome data in 131 patients
undergoing laparoscopic partial nephrectomy with (N
= 63) or without the use of FloSeal (N = 68). Both
groups were comparable as regards to tumor size,
number of central tumors, performance of
pelviocaliceal suture-repair, operative time, duration
of warm ischemia, blood loss, and hospital stay. The
group using FloSeal had significantly less complica-
tions (16% vs. 37%, p = 0.008), and tended towards a
lower incidence of hemorrhagic complications (3%
vs. 12%, p = 0.08).

CONCLUSION

LPN is an emerging, efficacious treatment
option for select patients. We are expanding our indi-
cations to include tumors that are larger, deeply infil-
trating and present in less technically favorable loca-
tions. However, LPN is still a challenging operation
that must be performed by surgeons with experience
in advanced urologic laparoscopic procedures.
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OF RENAL PELVICALYCEAL STONES IN MORBIDLY OBESE PATIENTS
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ABSTRACT

Introduction: Management of urolithiasis in morbidly obese patients is usually associated
with higher morbidity and mortality compared to non-obese patients. In morbidly obese patients,
since the kidney and stone are at a considerable distance from the skin (compared to non-obese pa-
tients) difficulty may be found in positioning the patient so that the stone is situated at the focal point
of the lithotripter.

Objective: To evaluate the outcomes and cost-efficiency of extracorporeal shock wave lithot-
ripsy (ESWL) in the treatment of renal pelvicalyceal stones sized between 6 and 20 mm in morbidly
obese patients.

Materials and Methods: Using various aids, such as mobile overtable module, extended shock
pathway and abdominal compression 37 patients with body mass index more than 40 kg/m2 were
treated using the Siemens Lithostar-plus third generation lithotripter. The size of renal pelvicalyceal
stones was between 6 and 20 mm. Treatment costs for shock wave lithotripsy were calculated.

Results: The overall stone free rate at 3 months of 73% was achieved. The mean number of
treatments per patient was 2.1. The post-lithotripsy secondary procedures rate was 5.4%. No complica-
tions, such as subcapsular haematoma or acute pyelonephritis were recorded. The most effective (87%
success rate) and cost-efficient treatment was in the patients with pelvic stones. The treatment of the
patients with low caliceal stones was effective in 60% only. The cost of the treatment of the patients with
low calyceal stones was in 1.8 times higher than in the patients with pelvic stones.

Conclusion: We conclude that ESWL with the Siemens Lithostar-plus is the most effective
and cost-efficient in morbidly obese patients with pelvic stones sized between 6 and 20 mm. 87%
success rate was achieved. The increased distance from the skin surface to the stone in those patients
does not decrease the success rate provided the stone is positioned in the focal point or within 3 cm of
it on the extended shock pathway. ESWL should not be considered as the first line of treatment in the
morbidly obese patients with low caliceal stones where the stone was positioned more than 1 cm from
the focal point on the extended shock pathway.

Key words: high-energy shock waves; lithotripsy; kidney calculi; obesity, morbid
Int Braz J Urol.  2005; 31: 105-10

INTRODUCTION

An improvement in the social and economic
conditions in the most European countries over the
last few decades and the adoption of a more
sedentary lifestyle have resulted in an accompanying
increase in the number of obese individuals (1). The

prevalence of stone disease is also increasing and
the combination of these two factors means that more
obese and morbidly obese patients are presenting to
urologists for the treatment of renal stones (2).

The goal of kidney stone surgical treatment
is to achieve maximal stone clearance with minimal
morbidity to the patient. Multiple options are currently
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available including ESWL (3), percutaneous neph-
rolithotomy (PCNL) (2), retrograde intrarenal surgery
(RIRS) (4), and in rare cases, open or laparoscopic
stone surgery. ESWL has revolutionized the treatment
of kidney stone disease and the majority of “simple”
renal calculi (about 80 - 85%) can be treated satisfac-
torily with ESWL (5).

However, several unique issues arise in the
surgical arena with morbidly obese patients: these
patients may exceed the weight limits of standard
surgical tables and may have skin-to-organ distances
that exceed the focal length of the lithotripter or length
of standard endoscopic equipment.

The purpose of the study was to evaluate the
outcomes and cost-efficiency of ESWL in the treat-
ment of renal pelvicalyceal stones sized between 6
and 20 mm in morbidly obese patients.

MATERIALS AND METHODS

We reviewed the clinical records of all pa-
tients with morbid obesity that were treated with the
Siemens Lithostar Plus, third generation lithotripter
by one urologist at the Moscow Regional Scientific
Research Clinical Institute between 1995 and 2002.
According to the World Health Organization classifi-
cation patients with body mass index (BMI) more than
40 kg/m2 were classified as morbidly obese. During
the study period we identified 37 cases, aged 18 - 72
years (mean age 45 years). Twenty were male and 17
were female. Patient weights ranged from 123 to 179
kg (mean 143 kg).

Renal colic was the most frequent symptom
in 24 patients (64.9%). 12 patients (32.4%)
complained of vague abdominal pain. 14 patients
(37.8%) presented with hematuria and 4 patients
(10.8%) presented with slight fever. Urinalysis and
urine culture were performed in 36 patients (97.3%).
34 (91.9%) patients had intravenous urography (IVU)
and all 37 had ultrasonography.

Two patients had renal surgery 4 and 7 years
before ESWL. 3 patients were treated by PCNL pre-
viously and ESWL was used for treatment of residual
fragments. All these 3 patients had nephrostomy at
the time of ESWL.

None of our patients had bilateral stones.
Pelvic stones were found in 15 patients and 22 pa-
tients had caliceal stones, including 11 with low cal-
iceal stones. The stone size was between 6 and 20
mm ( mean 16 mm).

Coexisting medical conditions included hy-
pertension, chronic obstructive airway disease/
asthma, diabetes mellitus and previous deep venous
thrombosis.

Criteria for ESWL were symptomatic stone
size between 6 mm and 20 mm without evidence of
active urinary tract infection (UTI). Good renal func-
tion was essential.

All the patients underwent ESWL with the
Siemens Lithostar Plus, third generation lithotripter.
All patients were treated while at the side position
using an overtable module. The table was lowered
(the z-axis) to its limit and was covered with the pro-
tected plastic cover to ensure that the table was se-
cure. The level of energy was between 5 and 7 (mean
6). The number of shock waves delivered per session
were between 2800 and 3500 (mean 3300). Stones
were localized by ultrasound. Seventy-eight sessions
of ESWL were performed. The mean number of treat-
ments per patient was 2.1.

The mobility of the overtable module helped
in positioning the stone in the focal point or within 3
cm of it on the extended shock pathway. In 24 (64.9%)
patients we used an abdominal compression strap to
facilitate positioning of the stone within the extended
shock pathway. Using the overtable ultrasound mod-
ule is operator dependant. In our patients it took be-
tween 3 and 15 min to locate the stones on the ex-
tended shock pathway.

ESWL was performed without analgesics in
11 patients. Fifteen required non-steroidal anti-inflam-
matory drugs (NSAID) and 11 had NSAID with fen-
tanyl. The interval between treatment sessions was at
least 5 days to allow the passage of fragmented de-
bris before the next session.

Average treatment costs for shock wave
lithotripsy were calculated as the cost of equipment
and its maintenance divided on the number of the
treatment sessions performed since the equipment was
bought. Nowadays in Russia the salary of medical
staff and engineers involved and cost of medication
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used are much lower than in Western countries and
hardly contribute in overall treatment expenses. The
Siemens Lithostar Plus was bought in 1990. For 12
years 8244 sessions have been done. The costs of the
Siemens Lithostar Plus and its maintenance was
2,700.000 DM. Taking into account the aforemen-
tioned figures, the average treatment cost for the shock
wave lithotripsy session was 327.5 DM or US$ 218.3.

RESULTS

All patients were treated on an outpatient
basis, and 2 (5.4%) required hospitalization for post-
ESWL pain. Treatment time was between 35 and 57
min. (mean 45 min).

The immediate follow-up after ESWL was
by ultrasonography in all patients, followed by a plain
abdominal film for patients who had radio-opaque
calculi, from which the size of the residual fragments

was determined. The treatment was considered suc-
cessful at 3 months of follow-up if there was no ra-
diological evidence of stones on both ultrasonogra-
phy and the plain film.

Patients were stratified into 3 groups accord-
ing to the position of the stone in relation with the
focus of shock wave, namely, within 1 cm, between 1
and 2 cm and between 2 - 3 cm. All 37 patients were
available for follow-up for 3 months.

Table-1 shows the outcome of ESWL in the
treatment of pelvicalyceal stones according to the
stone location and the position of the stone in rela-
tion to the focus of the shock wave. Tables-2 and 3
respectively show the summary of the outcome and
cost of ESWL according to the position of the stone
in relation to the focus of the shock waves and loca-
tion of the stone in the pelvicalyceal system.

The treatment was considered successful in
27 patients (73%). The success rate was lower in

Pelvic stones
Number of ESWL
Success rates
Low caliceal stones
Number of ESWL
Success rates
Upper and middle caliceal stones
Number of ESWL
Success rates

3
3
3 (100%)
2
7
2 (100%)
4
6
3 (75%)

07 (00.0%)
10 (00.0%)
  6 (85.7%)
  4 (00.0%)
10 (00.0%)
  2 (50.0%)
  3 (00.0%)
  8 (00.0%)
  2 (75.0%)

05 (00%)
 11(00%)
04 (80%)

4 (00%)
12 (00%)
02 (50%)

5 (00%)
11 (00%)
03 (60%)

Table 1 –  The outcome of ESWL in the treatment of renal pelvicalyceal stones sized between 6 and 20 mm in morbidly
obese patients.

Blast Path < 1 cm Blast Path 1 - 2 cm Blast Path 2 - 3 cm

Table 2 – The summary of the outcome and cost of ESWL in the treatment of pelvicalyceal stones sized between 6 - 20 mm
in morbidly obese patients according to the position of the stone in relation to the focus of the shock waves (blast path).

Number of stones
Number of ESWL
Number of ESWL per stone
Success rates
Cost of treatment (average)

Blast Path < 1 cm Blast Path 1 - 2 cm Blast Path 2 - 3 cm

14.0 (64.3%)
34.0 (64.3%)

2.4 (64.3%)
9.0 (64.3%)

US$ 524000

14 (71.4%)
28 (71.4%)

2 (71.4%)
10 (71.4%)
US$ 43700

9.0 (89%)
16.0 (89%)

1.8 (89%)
8.0(89%).

US$ 39300
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the patients treated with the blast path between 2
and 3 cm than in the patients treated with the blast
path less than 1 cm, 64.3% and 89% respectively
(p < 0.01).

The most effective (87% success rate) and
cost-efficient treatment was in the patients with pel-
vic stones. The treatment of the patients with low
caliceal stones was effective in 60% only. The lowest
success rate of the treatment (50%) was in the pa-
tients with low caliceal stones where the stone was
positioned more than 1 cm from the focal point on
the extended shock pathway. The cost of the treat-
ment of the patients with low calyceal stones was in
1.8 times higher than in the patients with pelvic stones,
US$ 643 and US$ 349 respectively.

Two patients (5.4%) underwent cystoscopic
stent placement for obstruction 3 and 5 days after
ESWL. No complications, such as acute pyelonephri-
tis, perirenal or subcapsular haematoma were recorded.

COMMENTS

Obesity and morbid obesity confer an in-
creased risk of morbidity because of their associa-
tion with diabetes, cardiovascular and respiratory dis-
ease. These impairments will tend to increase during
and after surgery, and place the patient at risk of myo-
cardial ischemia and hypoxemia. Surgery in the mor-
bidly obese is more likely to be complicated by
thrombo-embolism, wound infection and dehiscence,
and respiratory problems (6). Anesthesia and surgery
may present a considerable risk for obese patients and
should not be undertaken without a full understand-
ing of the potential problems.

Morbidly obese patients carry a physical and
psychological burden (7). Surgeons will often send
obese patients away to lose weight before they will
consider an operation. This is a blow to the obese
patient’s self-esteem and serves to further erode the
relationship between patient and surgeon. In morbidly
obese patients attempts at dieting and weight reduc-
tion are largely unsuccessful without inpatient treat-
ment, and merely serve to compound their problems
by delaying treatment for symptomatic stone disease.

Morbidly obese patients with stones may not
present with classic frank pain, but may present with
vague complains due to ill-defined body landmarks.
12 patients in our study presented with vague abdomi-
nal pain. The response to anti-inflammatory drugs for
the relief of renal colic is similar in obese and non-
obese patients.

Morbid obesity poses a problem to the suc-
cessful treatment of kidney stones. The most signifi-
cant problems in using PCNL for treatment kidney
stones in obese patients is the increased risk of
nephrostomy tube lose or its displacement (8). The
ESWL table may not be able to support the weight of
the patient and the increased distance from the skin
surface to the stone may render positioning of the
stone at the focus of the shock wave impossible
(Table-4).

Utilization of the “blast path” (9) is neces-
sary to overcome this problem. The distribution of
pressure and the size of focal area of a lithotripter are
essential for implementing “blast path” technique
(10). The focal area is usually an ellipse. The Table-5
represents the size of focal area for different
lithotripters (11).

Table 3  –  The outcome and cost of ESWL in the treatment of pelvicalyceal stones sized between 6 and 20 mm in morbidly
obese patients according to the position of the stone in pelvicalyceal system (summary).

Number of stones
Number of ESWL
Number of ESWL per  stone
Success rates
Cost of treatment (average)

Pelvic Stones Low Caliceal Stones Upper and Middle Caliceal Stones

15
24

001.6
000013.(87%)
     US$ 34900

    10.0 (00%)
29.0 (00%)

2.9 (00%)
6.0 (60%)

US$ 63300

0012.
0025
0002.1 0
0008.0 (67%)
   US$ 45800



109

ESWL IN MORBIDLY OBESE PATIENTS

As we can see from the table-5 the maximum
length of focal area of the Siemens Lithostar-plus is
80 mm. This enables an operator to use “blast path”
technique when a stone is located a few cm from the
center of focal area. The mobility of the overtable
module helped in positioning the stone in the focal
point or within 3 cm of it on the extended shock path-
way. We found using the overtable module more flex-
ible in positioning the stone compared to the fluoro-
scopic module. An operator enables to use different
angles between the module and skin to localize the
stone at the nearest to the focal area point. In the fluo-
roscopic module the angle is fixed and, therefore,
positioning of the stone is limited to the one direc-
tion only.

Successful ESWL treatment in obese patients
(weight range 135 - 181 kg) was reported with an
overall stone free rate at 3 months of 68% (3) com-
pared to 80 - 85% in non-obese patients (5). In the
aforementioned study (3) higher energy settings were
implemented to achieve successful stone fragmenta-
tion in morbidly obese patients but no serious com-
plications were recorded.

In our study the overall stone free rate of 73%
was achieved. Continuous ultrasound monitoring
during lithotripsy gives the accurate information of
fragmentation of all types of kidney stones. That to-
gether with accurate location of the stone into the
nearest to the focal area point using the overtable
module eliminate the importance of using higher en-
ergy setting. As a result we had no complication such
as subcapsular haematoma or acute pyelonephritis.
Furthermore, increasing the number of treatment ses-
sions allows to perform “gentle” fragmentation of
stones with stone fragments 1-2 mm. The mean num-
ber of treatments per patient in our study was 2.1. As
a consequence only 2 (5.4%) of our patients required
hospitalization for post-ESWL pain.

Using the overtable module increases secu-
rity of the table. The table was lowered  (the z-axis)
to its limit and was covered with the protected plastic
cover to ensure that the table was secure. The latter
was technically impossible with the fluoroscopic
module.

A higher radiation dose was previously re-
ported with the markedly obese patients (43 versus
12 rad) due to radiographic technique (increased kilo
voltage and milliampers per second) required to pen-
etrate the larger body to obtain satisfactory radio-
graphs (12). In our study we only applied ultrasound
location, which eliminated the risk of radiation.

The lowest success rate was found in the pa-
tients treated with the blast path between 2 and 3 cm.
Nine out of 14 patients (64.3%) were treated success-
fully with the aforementioned technique.

The management of stone disease is of great
economic importance. In the US the cost to the tax-
payer for the evaluation and management of urinary
tract stone disease in 1993 was US$ 1.23 billion and
a further US$ 139 million of wages were lost as a
result of the disease (13). The most cost-efficient treat-
ment in our study was in the patients with pelvic
stones. The cost of treatment of the patients with pel-
vic stones was US$ 349 compared to US$ 633 for
treatment of the patients with low caliceal stones.

The success rate of the treatment of the pa-
tients with low caliceal stones where the stone was
positioned more than 1 cm from the focal point on
the extended shock pathway was only 50%.

Table 4  –  Lithotripter specification.

Table 5  –  Lithotripter focal areas.

Manufacturer Model Size of Focal
Area (mm)

27 x 5
28 x 6
45 x 5
80 x 5
38 x 8
60 x 13
50 x 15

Praktis
Modulith

Doli S
Lithostar
Lithotron
Econolith
Medstone

Edap
Storz
Dornier
Siemens
Healthronics
Medispec
Medstone

Manufacturer Model Focal Length (mm)

150
150
153
155
165

DoLiS
Lithotron

STS
Lithostar
Modulith

Dornier
Healthronics
Medstone
Siemens
Karl Storz
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CONCLUSION

We conclude that ESWL with the Siemens
Lithostar-plus is the most effective and cost-efficient
in obese patients with pelvic stones sized between 6
and 20 mm. 87% success rate was achieved The in-
creased distance from the skin surface to the stone in
those patients do not decrease the success rate pro-
vided the stone is positioned in the focal point or
within 3 cm of it on the extended shock pathway.
ESWL should not be considered as the first line of
treatment in the patients with low caliceal stones
where the stone was positioned more than 1 cm from
the focal point on the extended shock pathway.
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ABSTRACT

Objective: To assess the efficacy of retroperitoneoscopy for treating stones in the renal pel-
vis and proximal ureter.

Materials and Methods: In the period from August 2003 to August 2004, 35 retroperitoneoscopies
for treatment of urinary stones were performed on 34 patients. Fifteen patients (42%) had stones in the
renal pelvis, and in 2 cases, there were associated stones in the upper caliceal group. Twenty patients
(58%) had ureteral stones, all of them located above the iliac vessel. Twenty-five patients (71%) had
previously undergone at least one session of extracorporeal lithotripsy and 8 patients (26%) also under-
went ureteroscopy to attempt to remove the stone. Eight patients underwent retroperitoneoscopy as a
primary procedure. Stone size ranged from 0.5 to 6 cm with a mean of 2.1 cm.

Results: Retroperitoneoscopy was performed by lumbar approach with initial access con-
ducted by open technique and creation of space by digital dissection. We used a 10-mm Hasson trocar
for the optics, and 2 or 3 additional working ports placed under visualization. Following identifica-
tion, the urinary tract was opened with a laparoscopic scalpel and the stone was removed intact. The
urinary tract was closed with absorbable 4-0 suture and a Penrose drain was left in the retroperitoneum.
In 17 patients (49%), a double-J stent was maintained postoperatively. Surgical time ranged from 60
to 260 minutes with a mean of 140 minutes. The mean hospital stay was 3 days (1-10 days). The mean
length of retroperitoneal urinary drainage was 3 days (1-10 days). There were minor complications in
6 (17.6%) patients and 1 case of conversion due to technical difficulty. Thirty-three patients (94%)
became stone free.

Conclusion: Retroperitoneoscopy is an effective, low-morbidity alternative for treatment of
urinary stones.

Key words: kidney calculi; ureteral calculi; surgery; laparoscopy; retroperitoneal space
Int Braz J Urol.  2005; 31: 111-6

INTRODUCTION

Recent advances in extracorporeal lithotripsy
and endoscopic techniques have made open surgery
infrequent for treatment of urinary stones. However,
patients with large impacted stones, especially those
located in the proximal ureter, pose a challenge for
treatment, often requiring multiple interventions. In

such cases, open surgery remains a good, cost-effec-
tive alternative for resolution. The recent develop-
ment of laparoscopic surgery has broadened the thera-
peutic options for several pathologies. The
laparoscopic ureterolithotomy was initially described
by Wickhan (1) in 1979, and more widely divulged
since the early 1990s by Gaur (2), using the
retroperitoneoscopic access. The present study reports
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the experience with retroperitoneoscopic ureterolitho-
tomy and pyelolithotomy.

PATIENTS AND METHODS

Over the period from August 2003 to August
2004, 34 patients ranging from 14 to 65 years of age
(mean 32 years) underwent 35 retroperitoneoscopic
interventions for removal of urinary stones. Nineteen
patients were male and 15 were female. Twenty-four
presented microscopic hematuria and/or lumbar pain,
4 patients had recurrent urinary infection and 5 pa-
tients were asymptomatic. One patient presented ob-
structive acute renal failure with anuria and anasarca
due to bilateral stones.

In all patients, the diagnosis was confirmed
with imaging exams (plain abdominal x-ray, ultra-
sonography and excretory urography or abdominal
computerized tomography). Twenty-four patients pre-
sented moderate or more pronounced hydronephro-
sis due to the presence of stones. Two patients pre-
sented ureteropelvic junction stenosis with associated
stones. Two patients had complete ureteropelvic du-
plicity with ureteral stones in the upper collecting
system. Twenty-nine patients had radiopaque stones
and 5 had radiolucent ones. Stones were located on
the right side in 17 patients, on the left side in 16
patients, and 1 patient had bilateral lithiasis.

Among the 34 patients, 31 had a single stone
and 3 had 2 or more stones or stone fragments. Twenty
patients had ureteral stones, with 14 located in the
proximal ureter and 6 located in the middle ureter. Fif-
teen patients presented renal stones, with 13 cases of
single pelvic stones and 2 cases of pelvic stones asso-
ciated with stones in the upper caliceal group. Twenty-
five patients had previously undergone at least 1 ses-
sion of extracorporeal lithotripsy, and 7 patients also
underwent ureteroscopy in an attempt to remove the
stone. One patient underwent ureteroscopy only, which
was unsuccessful. In 8 patients, retroperitoneoscopy
was indicated as the primary treatment. Eight patients
presented previously inserted double-J stents. One pa-
tient had a nephrostomy. Stone size ranged from 0.5
cm to 6 cm in diameter (mean 2.1 cm).

The main indication for laparoscopy was as
an alternative to open and/or percutaneous surgery

following failure of extracorporeal lithotripsy and/or
ureterolithotripsy. The condition for indicating
retroperitoneoscopy for ureteral stones was a loca-
tion above the iliac vessels, while the presence of an
extra-renal or dilated pelvis provided the condition
for pelvic stones. The procedure was also indicated
in 2 cases with stones located in the upper calyx due
to anatomical aspects that favored extraction through
the renal pelvis. Two patients with UPJ stenosis un-
derwent retroperitoneoscopic pyeloplasty during the
same surgical procedure. No patient presented previ-
ous lumbotomy. The data for study analysis were col-
lected retrospectively. All patients signed an informed
consent term.

Surgical Technique

The procedure was a lumbar retro-
peritoneoscopic under general anesthesia in all patients.
In 5 cases, a double-J stent was positioned in retro-
grade way during the immediate preoperative period.
Patients were positioned in the classic lumbotomy po-
sition with hyperextension. Access to the retroperito-
neal space was obtained with the open technique
through a 1.5-mm subcostal incision under the extrem-
ity of the 12th rib and muscle divulsion up to the apo-
neurosis of the transverse muscle, which was then
opened, and the fascia transversalis, identifying the pre-
renal fat. The creation of a working space in the
retroperitoneum was performed by digital dissection,
displacing the peritoneum medially without using a
balloon. A Hasson trocar was inserted in this space
and fixed to the musculature with a purse-string suture
in order to avoid air leakage and development of sub-
cutaneous emphysema, and CO

2
 insufflation was per-

formed until reaching 12-mm Hg tension. We used 0-
degree optics and, when needed, the working space
was completed using the optics under visualization.
Two additional trocars were placed under visualiza-
tion; a 5-mm trocar on the hemiclavicular line just
above the iliac spine and caudally to the optics port,
and a 5- or 10-mm trocar posterior to the optics at the
posterior axillary line, forming a triangle. Eventually,
when retraction was required, another 5-mm trocar was
placed at an anterior position at the hemiclavicular line
just below the costal margin (Figure-1).
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The ureter was initially identified in its middle
portion within the retroperitoneal fat and dissected
up to the level of the UPJ. Identifying the stone was
also relatively easy in cases with upstream dilation
of the urinary tract. Two cases required the use of
radioscopy. The accurate location of the intra-ureteral
stone was achieved by palpation with laparoscopic
forceps.

In the majority of cases, the urinary tract was
opened with a longitudinal incision using a
laparoscopic scalpel. At the beginning of our experi-
ence, due to the unavailability of tools, the opening
was performed using laparoscopic scissors or di-
athermy and a metallic curve needle held by
laparoscopic forceps. Stone extraction was performed
using laparoscopic forceps only. In both cases with
stones in the upper caliceal group, the stone was ex-
tracted with a rigid nephroscope inserted through an
Amplatz sheath placed at the incision site for the op-
tic port after removing the Hasson trocar. The
nephroscope was guided to the renal pelvis by a guide
wire that had been previously positioned through
pyelotomy and the stone was removed using
transnephroscopic forceps under saline solution irri-
gation. In cases where it was feasible, the stone was
immediately removed from the cavity using the inner
area of one of the trocars without contacting the wall.
Large stones were temporarily kept in the retroperi-

toneal space and, at the end of the surgery, the stone
was introduced into a bag made out of a surgical glove
and then removed.

The double-J stent was positioned during the
surgical procedure in 9 cases, during the immediate
peroperative period by retrograde approach in 5 cases
and during the peroperative period by antegrade ap-
proach in 4, using a guide wire through one of the 5-
mm ports. The indication for inserting the stent in the
peroperative period was if there was complete ob-
struction of the urinary tract due to a long-term im-
pacted stone or the technical difficulty of achieving a
satisfactory closure of the renal pelvis or ureter at the
beginning of our experience.

Suture of the urinary tract was performed in
all cases, except, due to technical difficulties, in one
case of pyelolithotomy. In the first 10 cases, closure
was performed with single stitches using non-absorb-
able 4-0 polyglycolic acid sutures; the other cases used
4-0 chromic catgut. Eventually the continuous suture
was performed in wider pyelotomies. A Penrose drain
was placed in the retroperitoneum and exteriorized
through one of the port incisions, and was subse-
quently removed when the drainage was lower than
30 mL/24 hours. The ureteral catheter was removed
on average 3 weeks after the procedure and a radio-
graphic control was performed around the 30th post-
operative day.

RESULTS

Stone removal using the retroperitoneoscopic
approach was successfully accomplished in 33 of the
35 interventions. In one case, conversion to open sur-
gery was required due to technical difficulties. In
another case of ureteral stone with a previously in-
serted double-J stent, it was impossible to locate the
stone even with radioscopic aid. This patient subse-
quently underwent a new ureterosocopy, achieving
stone removal.

Surgical time ranged from 60 min to 260 min
(mean 140). Peroperative bleeding was negligible,
except in 2 patients that presented bleeding of ap-
proximately 500 mL due to damage to the left go-
nadal vein and 1 parietal artery, respectively. In both
cases, bleeding was controlled without requiring con-

Figure 1 – Upper view of a patient in right lateral decubitus
showing the location of the ports (S = surgeon, A = assistant,
O = optics).
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version to open surgery. One patient presented a vo-
luminous retroperitoneal hematoma in the postopera-
tive period, which was treated conservatively. No case
required blood transfusion, the hospital stay ranged
from 1 to 10 days (mean 3) and the follow-up ranged
from 2 to 12 months (mean 7). All patients became
stone-free and no case of urinary tract stenosis was
observed during the follow-up.

The length of urinary drainage through the
Penrose drain ranged from 1 to 10 days (mean 3 days),
being more prolonged in cases where the urinary tract
was not opened with laparoscopic scalpel, in cases
without double-J stent and in 1 case with double-J
stent and in 1 case where the pyelotomy was not su-
tured. In 2 cases with abundant postoperative drain-
age, the postoperative insertion of a double-J stent
allowed the closure of the fistula in 1 day. Postopera-
tive complications occurred in 6 (17.6%) patients.
Two patients presented an abscess at the port site
where the Penrose drain was exteriorized. One pa-
tient who had previous nephrostomy developed uri-
nary sepsis during the postoperative period follow-
ing inadvertent removal of the nephrostomy and im-
proved after inserting a retrograde ureteral catheter.
One patient evidenced retroperitoneal hematoma and
was treated conservatively. One patient presented pain
and paresthesia in the ipsilateral lumbar region due
to a thermal lesion of the intercostal nerve during ef-
forts to control the bleeding of the intercostal artery,
and was clinically managed. Another patient presented
subcutaneous emphysema due to subcutaneous insuf-
flation of CO

2
 with no clinical repercussions.

COMMENTS

Despite the development of extracorporeal
lithotripsy and advancements in endoscopic tech-
niques for treatment of urinary stones, some patients
still undergo open surgery (3). The main surgical in-
dications in our setting result from failure and/or un-
availability of minimally invasive techniques. The
recent advancement of laparoscopy in the urologic
field has permitted a new alternative for treatment of
stones (4).

Traditionally the access for stone removal in
open surgery is achieved by retroperitoneal approach.

Some authors advocate laparoscopic surgery for man-
aging stones using the intraperitoneal approach (4-7)
since it has the advantage of providing a larger work-
ing space. The retroperitoneoscopic approach spread
widely following the use of a balloon for creating a
working space in a study developed by Gaur (2,8).
This approach provides direct access to the urinary
tract and avoids manipulation and contact of urine
with the intraperitoneal organs. The main disadvan-
tage of retroperitoneoscopic access is the smaller
working space, which renders reconstructive proce-
dures such as suturing of the urinary tract more diffi-
cult (8). In our experience, the use of a balloon was
not required for creating the retroperitoneal space.
Using only digital dissection and complementing the
dissection with the optic itself when required, we
obtained a space that allowed us to fully perform the
procedure with satisfactory laparoscopic sutures.
Positioning the surgeon’s working ports caudally to
the optics makes the procedure easier.

The lumbar retroperitoneoscopic approach
allows a fast and direct access to the urinary tract
from the renal pelvis to the ureter at the level of the
iliac vessels. In favorable conditions, it is possible to
obtain access to stones located in caliceal groups,
especially the upper groups, through the renal pelvis.
In 2 cases it was possible to extract upper caliceal
stones using a rigid nephroscope that was inserted
through an opening in the renal pelvis. Those cases
had dilated calices and wide infundibulum, which
made the procedure easier. The combination of
laparoscopic and percutaneous nephrolithotripsy tech-
niques has already been described, especially for treat-
ing stones in ectopic kidneys (9). However, the present
study shows the possibility of successfully combin-
ing these 2 techniques to extract caliceal stones in
selected cases. The possibility of accessing the stones
using a transpelvic approach reduces the risk of bleed-
ing compared to the transparenchymal approach. This
is an advantage of retroperitoneoscopy over percuta-
neous nephrolithotomy. The selection of patients with
extra-renal and/or a dilated renal pelvis was funda-
mental for obtaining good results with the
retroperitoneoscopy. Another advantage is the possi-
bility of removing the stone intact with no fragmen-
tation and, thus, lower the risk of residual fragments.
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In all cases in this series the stone was extracted in-
tact, even in cases where the stone measured more
than 5 cm. At the moment, few studies have been
published comparing the classic open approach with
retroperitoneoscopy (10). Other studies are still re-
quired in order to assess each method’s advantages;
however, the advancement in laparoscopic techniques
and instruments enables us to widen the applications
of retroperitoneoscopy (11,12).

Flexible urethroscopes or even flexible
cystoscopes using lasers (13-15) can also be used as a
resource for application by retroperitoneoscopic ap-
proach, similarly to what was performed in our study
with the rigid nephroscope, thus increasing the device’s
scope and the chances of success in selected cases.

Whether to use the ureteral catheter or not is
a controversial issue in urinary stone surgery (16).
The presence of a double-J stent makes identifica-
tion of the ureter in the retroperitoneum easier, how-
ever it makes the identification of the stone difficult
since it reduces the dilation of the urinary tract, and
they can be easily mistaken because of the stent’s ri-
gidity. In one case from this series, in a patient with a
radiolucent ureteral stone, the presence of a previ-
ously inserted double-J stent prevented the stone from
being located.

In cases with anatomic changes to the uri-
nary tract, the laparoscopy represents a safe and ef-
fective alternative to endoscopic procedures, which
are often laborious and risky in such cases. In 2 cases
with pyeloureteral duplicity, the laparoscopic access
enabled easy localization and extraction of the stone
after ureteroscopy efforts had been frustrated. Simi-
larly, in 2 cases with ureteropelvic junction stenosis
associated with stones in the dilated pelvis,
laparoscopy enabled easy stone extraction, and re-
construction with pelvic reduction, reproducing the
conventional open surgery (17).

Laparoscopy is a method that reproduces the
steps of open surgery and can be indicated as an al-
ternative in cases of therapeutic failure using less in-
vasive methods (18,19). However, in cases where the
risk of failure using such method is high, such as ana-
tomic anomalies and voluminous and impacted ure-
teral stones, laparoscopy can be indicated as a pri-
mary procedure (8). In cases of pelvic stones, the

retroperitoneoscopic pyelolithotomy is an alternative
that allows the removal of the intact stone with lower
risk of residual fragments and without requiring
transparenchymal access, thus reducing the risk of
bleeding.
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ABSTRACT

Introduction: Urogenital neoplasias frequently progress with obstructive uropathy due to
local spreading or pelvic metastases. The urinary obstruction must be immediately relieved in order to
avoid deterioration in these patients. The percutaneous nephrostomy is a safe and effective method
for relief the obstruction; however the indications of such procedures have been questioned in pa-
tients with poor prognosis.

Materials and Methods: A retrospective study was performed with 43 patients (29 female
and 14 male) with urogenital neoplasias who were undergoing percutaneous nephrostomy during a
54-month period. The median age was 52 years. The primary tumoral site was the uterine cervix in
53.5% of patients, the bladder in 23.3%, the prostate in 11.6% and other sites in 11.6%.

Results: Postoperative complications occurred in 42.3% of the patients. There was no proce-
dure-related mortality. Thirty-nine per cent of the patients died during the hospitalization period due
to advanced neoplasia. The mortality rate was higher in patients with prostate cancer (p = 0.006), in
patients over 52 years of age (p = 0.03) and in those who required hemodialysis before the procedure
(p = 0.02). Thirty-two per cent of the patients survived long enough to undergo some form of
treatment focused on the primary tumor. The survival rate was 40% at 6 months and 24.2% at 12
months. The percentage of the lifetime spent in hospitalization was 17.7%. The survival rate was
higher in patients with neoplasia of the uterine cervix (p = 0.007) and in patients with 52 years of
age or less (p = 0.008).

Conclusion: Morbidity was high in this patient group; however, the majority of patients
could be discharged from hospital and followed at home. Patients under 52 years of age and patients
with neoplasia of the uterine cervix benefited most from the percutaneous nephrostomy when com-
pared to patients with hormone therapy-refractory prostate cancer, bladder cancer or over 52 years of
age.

Key words: nephrostomy, percutaneous; ureteral obstruction; cervix neoplasms; bladder neoplasms;
prostatic neoplasms
Int Braz J Urol.  2005; 31: 117-24

INTRODUCTION

Despite recent advancements in surgical tech-
niques, radiotherapy and chemotherapy for treatment
of urogenital malignancies, these neoplasias often

progress with obstructive uropathy due to local
spreading or pelvic metastases (1-3). If the obstruc-
tion in the urinary tract is not removed, the patient’s
clinical conditions will deteriorate at a fast pace (3)
through uremia, water-electrolyte abnormalities and
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urinary infections with a consequent reduction of
alertness and subsequent death (4-6).

Currently, retrograde ureteral clearing with
double-J ureteral stents is the most widely used tech-
nique for relieving obstructions of the urinary tract
(6). However, the retrograde ureteral stenting is fre-
quently impossible in cancer patients due to the pres-
ence of anatomic deformities, bleeding or ureteral
compression (1,3). On the other hand, percutaneous
nephrostomy does not present technical difficulties
even in cases where the retrograde ureteral clearing
has failed (2,7).

The improvement in materials for percutane-
ous nephrostomy and uroradiological techniques, es-
pecially ultrasonography, has made this procedure safe
and effective and suited for patients with obstructive
uropathy (1,2), obtaining immediate improvement in
the biochemical and laboratorial parameters of renal
function (2).

Despite being a well-established and simple
technique, percutaneous nephrostomy is not exempt
from complications and can be associated with sig-
nificant morbidity (2). Though the urinary shunt can
prolong these patient’s lives, it does not necessarily
improve their quality of life (1,2,5). Many ethical,
philosophical and emotional questions have been
raised, which make the indication of nephrostomy
even more complex in patients with poor prognosis
(2,3,8). This study aims to assess which patients would
have benefited most from undergoing percutaneous
nephrostomy through a detailed analysis of outcome,
morbidity, mortality and survival rates.

MATERIALS AND METHODS

Between January 2000 and July 2004, we
retrospectively assessed 43 patients with malignant
urogenital neoplasias who were undergoing unilat-
eral or bilateral percutaneous nephrostomy. Twenty-
nine patients were female and 14 were male. The
median age was 52 years, (22 to 88 years). The pri-
mary site of the neoplasias is described on Table-1.

All patients had high blood urea nitrogen
(BUN) and creatinine serum levels associated with
bilateral hydronephrosis at the moment of
nephrostomy. Ureteral obstruction and the obstruc-

tion degree were diagnosed through imaging exams,
specifically ultrasonography or computerized tomog-
raphy. The diagnosis of neoplasia was confirmed by
biopsy in all patients. Twenty-two patients (51.2%)
had a previous diagnosis and had already received
some kind of treatment for the primary neoplasia be-
fore the procedure. In these patients, ureteral obstruc-
tion developed between 70 days and 8 years after the
initial diagnosis, with a mean interval of 23.5 months.
Twenty-one patients (48.8%) were diagnosed with
neoplasia during hospitalization due to renal failure
(recent diagnosis). Seventeen patients (37.2%) under-
went hemodialysis before the surgical procedure due
to acute pulmonary edema, hyperkalemia or refrac-
tory metabolic acidosis.

A percutaneous nephrostomy was performed
under general anesthesia in all patients. Patients were
positioned in the horizontal ventral decubitus and the
selected renal unit was punctured under
ultrasonographic control with a 22-gauge Chiba needle.
After observing the urinary reflux, a 50% iodinated
water-soluble contrast medium was infused in order to
delineate the renal calices. Under fluoroscopic
monoplanar control at 90 degrees, a new infracostal
puncture was performed with an 18-gauge Chiba needle
at the posterior axillary line towards the lower or middle
calices, and the pathway was dilated according to the
Seldinger technique (9,10). Next, a 16 or 18F Foley
catheter was inserted and its tip was positioned inside
the renal pelvis, insufflating the balloon inside the ca-
lyx. All patients underwent descending pyelography
at the end of the procedure in order to confirm the stent

Table 1 –  Sites of primary tumors.

Topography

Uterine cervix
Bladder
Prostate
Others
      Ovary
      Vulva

Total

N (%)

23 (53.5)
10 (23.2)

5 (11.6)

    3 (7)0.0
2.(4.70)

43 (100).



119

 PERCUTANEOUS NEPHROSTOMY IN UROGENITAL NEOPLASIAS

location and drainage effectiveness. Patients were
maintained under antibiotic prophylaxis with
trimethoprim and sulfamethoxazole, and the catheter
was changed every 30 days.

Patient follow-up ranged from 3 to 54 months,
with a mean of 23.2 months. Tables-2 and 3 show
data on diagnosis, mortality and patient survival ac-
cording to the different neoplastic sites.

We assessed intraoperative mortality, the
number of patients capable of receiving any kind of
complementary treatment for their neoplasias, post-
operative complications and the percentage of life-
times spent in hospitalization of these patients. Fac-
tors such as the primary site of urogenital neoplasia,
age, recent or previous diagnosis of neoplasia and the
requirement for hemodialysis before performing the
percutaneous nephrostomy were assessed as a func-
tion of intra-hospital mortality and survival. Statisti-
cal analysis was performed using the qui-square and
Kaplan-Meier method using the “Statistical Package

Table 2 – Diagnosis-related characteristics of different neoplastic sites.

Neoplasias Median Age
 (Years)

Previous Diagnosis
N (%)

Recent Diagnosis
N (%)

Interval Between
Diagnosis and

Nephrostomy (Months)

45
67.5
76
49
52.2

08 (34.8)
05 (50.0)
04 (80.0)
05 (100)
22 (51.2)

15 (65.2)
05 (50.0)
01 (20.0)
00 (0)
21(48.8)

08.4
04.9
25.1
39.6
23.5

Uterine cervix
Bladder
Prostate
Others
Total

Table 3 –  Characteristics in relation to mortality and survival.

Neoplasias Intra-hospital Mortality
N (%)

           Mean Survival
6 months (%)   1 year (%)

Survival Time Spent
in Hospitalization (%)

07 (30.4)
04 (40.0)
05 (100)
01 (20.0)
17 (39.5)

Uterine cervix
Bladder
Prostate
Other types
Total

49.2 36.9
40.0 10.0
0 0
40.0 40.0
40.0 24.2

13.0
24.8
-
24.6
17.7

for the Social Sciences (SPSS)” software for Win-
dows, version 10.0.

RESULTS

Of the 43 patients under assessment, signifi-
cant improvement occurred in 28 patients (65.1%),
and 17 patients (39.5%) presented normalization of
their BUN and creatinine levels.

Seventeen patients (39.5%) died during the
hospitalization period due to inevitable progress of
their advanced neoplasias. There was no case of mor-
tality related to the surgical procedure.

Among the 26 patients (60.5%) who were
discharged from the hospital, 15 (57.7%) had to be
readmitted due to complications related to the surgi-
cal procedure (Table-4) or to the progression of the
underlying disease (Table-5). The mean percentage
of the survival time spent in these hospitalizations
was 17.7%.
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Table 4 – Postoperative complications related to the pro-
cedure.

Complications

Loss of catheter
Urinary tract infection
Skin infection
Hematuria
Total

N (%)

08 (30.7)
05 (19.2)
01 (3.85)
01 (3.85)
11 (42.3)

Table 5 – Postoperative complications related to progres-
sion of neoplasia.

Complications N (%)

Anemia
Obstructive acute abdomen
Deep venous thrombosis
Pneumonia
Digestive hemorrhage
Acute pulmonary edema
Total

04 (15.4)
03 (11.5)
02 (7.8)
02 (7.8)
01 (3.8)
01 (3.8)
13 (50)

Loss of the nephrostomy catheter was the
most frequent postoperative complication in our
sample. Eight patients presented complications, with
3 of them requiring a new procedure and the other 5
patients treated by simply repositioning the
nephrostomy stent in the renal pelvis, since enough
time had already elapsed in order to create a well-
established path between the collecting system and
the skin in these patients.

Five patients developed episodes of urinary
tract infection. In 2 cases, nephrectomy was required
due to pyonephrosis and peri-renal abscess.

Fourteen patients (53.8%) survived well
enough to undergo some kind of treatment directed
to the primary tumor. Mean survival at 6 and 12
months was, respectively, 40% and 24.2%. Figure-1
shows the accumulated survival probability for pa-
tients according to the Kaplan-Meier method.

When separately analyzed, according to the
primary site of neoplasias, patient survival was sta-
tistically distinct in the different groups (Figure-2).

During the hospitalization for removing the
urinary obstruction, the mortality rate was higher in
patients with primary prostate neoplasia (p = 0.006),
in patients over 52 years of age (p = 0.03) and in
patients requiring urgent dialysis before the proce-
dure (p = 0.02). There was no statistically significant
difference between intra-hospital mortality and the
time interval from the diagnosis of neoplasia until

Figure 1 – Survival of patients with urogenital neoplasias within
a 54-month period.

Figure 2 – Survival according to primary site of neoplasias
(I  = uterine cervix, II  = bladder, III  = prostate, IV  = other
sites, p = 0.007.
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the nephrostomy (recent diagnosis vs. previous diag-
nosis, p = 0.37) or between other primary sites of
neoplasias (p > 0.05).

Survival was better in patients with neopla-
sia of uterine cervix (Figure-2) and in patients with
52 years of age or less (Figure-3). There was no sta-
tistically significant difference in the survival of pa-

tients whose diagnosis of neoplasia was established
before or during the hospitalization for percutaneous
nephrostomy (Figure-4) or in those patients who re-
quired urgent dialysis or not before the procedure
(Figure-5).

COMMENTS

Goodwin et al. (11) reported the first percu-
taneous puncture in 1955. Since then, percutaneous
nephrostomy has been indicated for patients with
unilateral or bilateral ureteral obstruction in several
benign diseases where the retrograde urinary shunt is
impossible, especially in the presence of infection or
sepsis (2). This procedure is usually relatively safe,
simple and fast, and presents low morbidity and mor-
tality rates (1,2,4). Thus, many experts could feel a
strong urge to perform this procedure in patients with
cancer-derived obstruction before properly assessing
each patient’s individual situation (1-3,5). Though
several authors advocate retrograde ureteral clearing,
the occurrence of anatomic deformities, bleeding or
ureteral compression associated with malignant
neoplasias can prevent its accomplishment (1). Fail-
ure rates described for the procedure range from
40.6% to more than 80% (7,12).

Figure 3 – Survival of patients with 52 years of age or less (I),
and patients over 52 years of age (II), p = 0.008.

Figure 4 – Survival of patients with previously diagnosed neo-
plasia (I), or neoplasia diagnosed during assessment for
nephrostomy (II), p = 0.27.

Figure 5 – Survival of patients who did not require preoperative
urgent dialysis (I) and patients who required preoperative dialy-
sis (II), p = 0.33.
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Before the advent of recent endourology tech-
niques, patients with locally advanced or metastatic
urogenital neoplasias underwent open nephrostomy
and presented high morbidity and mortality rates (7,8);
however, even after the advent of the percutaneous
nephrostomy, morbidity and mortality rates have re-
mained high in this group of patients (1,2,5). The
procedure’s main complications include urinary tract
infections, obstruction and loss of the nephrostomy
catheter (9). Complication rates in our patients were
42.3% and hospitalization was often required.

Such results and the subsequent pain and suf-
fering caused by prolonging the life time of these
patients must be carefully considered before perform-
ing percutaneous nephrostomy. It raises doubts as to
which patients would have longer survival and better
quality of life after clearing the urinary tract.

The primary site of the neoplasia is a factor
that can significantly influence patient survival rates
(3). Ureteral obstruction associated with prostate and
uterine cervix cancer usually has a better outcome
than other types of neoplasia (3,6,8), with an incre-
ment of 1 year or more in approximately 60% of pa-
tients (8). In our study, we observed a statistically
significant difference in the survival of patients with
different primary sites. Patients with cervix carcinoma
showed better survival rates, while patients with pros-
tate adenocarcinoma and bladder cancer had poorer
prognoses. All our patients with prostate cancer died
during the hospitalization for percutaneous
nephrostomy. These patients were marked by ad-
vanced and aggressive disease, and 80% of them had
previously undergone an orchiectomy and presented
hormone therapy-refractory disease. In studies show-
ing better prognosis for patients with prostate cancer,
the majority of such patients had not yet received
hormone therapy. Thus, similarly to other studies that
recommend avoiding ureteral clearing in patients who
develop obstructive uropathy during hormone therapy
(7,8), we observed higher mortality and lower sur-
vival rates in this group of patients.

Another major factor that must be taken into
account is the patient’s age (1,3,10). Young patients
usually have larger metabolic and immunologic re-
sources for recovery during the immediate postop-
erative period after percutaneous nephrostomy and

to respond to subsequent complementary treatments.
We observed a lower in-hospital mortality rate and
longer survival in patients under 52 years of age.

There seems to be little doubt about the ben-
efits of percutaneous nephrostomy for patients with
newly-diagnosed disease, allowing them more time
for a proper staging and introduction of the specific
treatment (1,3,4,6). However, we found no statisti-
cally significant difference between newly diagnosed
patients and those previously diagnosed with neopla-
sia. These results, however, should be carefully ana-
lyzed, since patients with previously diagnosed neo-
plasia presenting a long interval between the diagno-
sis and the ureteral obstruction show low potential
for progression and it can be a long time until the
neoplasia’s final outcome (1,4). In our sample, the
mean interval between diagnosis and ureteral obstruc-
tion was 23.5 months.

Patients previously treated for primary neo-
plasia that can still be properly treated with other
therapeutic modalities, especially chemotherapy and
hormone therapy, can also benefit from the proce-
dure (3). Relieving the ureteral obstruction allows the
patient to undergo surgery, aggressive chemotherapy
or hormone therapy for treating most cases of uro-
genital cancer. However, the majority of advanced
neoplasias whose progression is enough to cause ure-
teral obstruction, at least currently, are refractory to
any therapeutic modality. In the future, advances in
radiotherapy and chemotherapy can enable a more
effective treatment for these neoplasias and strengthen
the role of the percutaneous nephrostomy in these
patients (1,4).

The need for urgent hemodialysis before the
percutaneous nephrostomy increased the intra-hos-
pital mortality rate but did not change the long-term
survival rate of patients. Probably, the higher intra-
hospital mortality in these patients is due to the fact
that, in general, patients requiring hemodialysis
present more severe clinical conditions than patients
who have not developed uremic complications and
do not need hemodialysis. Thus, if indicated, the
nephrostomy should be performed as soon as pos-
sible before the development of such complications
in order to avoid an increase in mortality for these
patients. Patients that have undergone dialysis and
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survived to hospitalization show a survival rate that
is similar to patients who did not undergo dialysis.

However, the main factor that should guide
the urologist’s management is patient desire
(1,3,6,10). Some patients may refuse the nephrostomy
despite being good candidates. Others may wish to
prolong life even for a short time due to emotional,
legal or financial reasons, and this wish must be re-
spected. However, patients and their families must
be completely informed about the palliative role of
surgery for removing the obstruction, the disease’s
prognosis and potential complications of the proce-
dure (3,5,6,8,9).

There is no advantage in performing the per-
cutaneous nephrostomy in patients with unilateral
ureteral obstruction because survival in these patients
is not better than in cases where the procedure is per-
formed only after the development of bilateral ob-
struction (8).

In the presence of bilateral obstruction, we
have recommended that only 1 side be cleared of the
obstruction, since bilateral nephrostomy brings sig-
nificant problems regarding the patient’s quality of
life (5,13). The side to be cleared from the obstruc-
tion is usually the one with less pyelocaliceal dila-
tion and greater cortical thickness where better renal
function is expected.

The presence of an external drainage collec-
tor certainly reduces the patient’s quality of life as
well (5,14), despite allowing the patient to stay at
home. Thus, some authors have suggested that fol-
lowing the proper renal shunting with percutaneous
nephrostomy and improvement in renal function pa-
rameters, the physician can try to transpose the ure-
teral obstruction with an internal ureteral catheter by
antegrade access, providing significant improvement
in the patient’s quality of life since he/she will not
have to adjust to a permanent external drainage cath-
eter (2,5,7,8,13). This procedure has been reported
with low morbidity and high success rates (7).

A subcutaneous shunt by percutaneous access
with nephrovesical stents, which divert the urinary tract
with no need for manipulating the obstructed ureter, is
also a therapeutic option for these patients (14).

Patients with uncontrolled pain, low func-
tional status, significant co-morbidities, and dissemi-

nated disease with no possibility of treatment are
clearly unfavorable candidates for urinary clearing
due to the poor quality of life experienced by such
patients following the procedure (2,3).

CONCLUSION

The morbidity of percutaneous nephrostomy
was high in this group of patients with urogenital
neoplasia. However, there was significant improve-
ment in renal function parameters in the majority of
patients, allowing them to be discharged from the
hospital and stay at home for most of their remaining
survival time. There was no procedure-related mor-
tality; however, mortality due to progression of the
neoplasia was considerable.

In our sample, patients who benefited most
from the percutaneous nephrostomy were those un-
der 52 years of age and with cervical neoplasia, when
compared with prostate cancer patients who devel-
oped obstructive uropathy during hormone therapy,
patients with bladder cancer, and patients over 52
years of age.
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ABSTRACT

Introduction: Renal transplantation with multiple arteries appears, in literature, associated to
a major index of surgical complications. This study compared the surgical complications and short-
term outcome renal transplants with multiple arteries and single artery grafts.

Materials and Methods: The data of 64 renal transplants with multiple arteries performed
between January 1995 and December 1999 were compared to the ones of 292 transplants with single
renal artery. The aspects analyzed were number of arteries of the graft, donor type, vascular recon-
struction technique, the occurrence of surgical complications, the incidence of delayed graft function,
graft function 1 month after transplantation, graft loss and the patients’ deaths.

Results: The incidence of surgical complications in grafts with multiple arteries and single
renal artery was respectively: vascular – 3.1% and 3.1%; urological – 6.3% and 2.7% and other
surgical complications – 15.6% and 10.6%, respectively. The incidence of lymphoceles was 3.1% in
grafts with a single artery and 12.5% in grafts with more than 1 artery (p = 0.0015). The incidence of
delayed graft function in grafts with multiple arteries and with a single renal artery was respectively
35.1 and 29.1% (p = 0.295). Mean serum creatinine at the 30th postoperative day was 2.46 and 1.81
in grafts with multiple and with 1 artery, respectively (p=0.271).

Conclusions: Kidney transplantation using grafts with single and multiple arteries present
similar indexes of surgical complications and short-term outcome; lymphoceles were more frequent
among grafts with multiple arteries.

Key words: kidney transplantation; renal arteries; abnormalities; intraoperative complications
Int Braz J Urol.  2005; 31: 125-30

INTRODUCTION

Despite being a consolidated procedure, re-
nal transplantation is liable to complications due to
technical problems and peculiarities inherent to pa-
tients with chronic renal failure.

Some difficulties arise from anatomical
anomalies like multiple arteries and ureters, pediatric
donors and horseshoe kidneys, among others (1). Mul-
tiple renal arteries are unilaterally found in 25% of the
population and bilaterally in 10%, and may represent

a challenge to the surgeon (1,2). As an auxiliary proce-
dure for renal transplantation with multiple arteries,
the out-of-body vascular reconstruction (bench tech-
nique) aims at generating a unique arterial ostium to
facilitate the vascular anastomosis and to decrease the
incidence of complications (3,4). On the other hand,
in situ reconstruction of multiple artery grafts can be
used, like the inferior epigastric artery applying to small
caliber polar arteries revascularization (5,6).

Vascular complications in renal grafts with a
single artery, including thrombosis and arterial steno-
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sis, range from 1 to 16% (7,8). Urologic complica-
tions occur in 2% to 10% of transplanted patients (9-
11). Renal transplantations with multiple arteries are
reported as having a major index of vascular and uro-
logic complications (12).

The aim of this study was to compare the in-
cidence of surgical complications in grafts with mul-
tiple arteries and those with a single artery.

MATERIALS AND METHODS

The charts of 356 renal transplantations per-
formed in 351 patients between January 1995 and De-
cember 1999 were reviewed. The patients were divided
into 2 groups. Group 1 - grafts with a single artery
(292 grafts – 288 patients) and group 2 - grafts with
multiple arteries (64 grafts – 64 patients). Five patients

were submitted to 2 transplants during the study pe-
riod. One of them had the first graft with 2 renal arter-
ies and the second one with 1 renal artery. The other 4
patients had both transplants with one artery.

Demographic data are in Table-1.
Open live donor nephrectomy was performed

through an extraperitoneal flank incision in all cases.
Vascular anastomoses were performed to the exter-
nal iliac vein and external iliac artery. Urinary tract
reconstruction was accomplished by the Gregoir tech-
nique. Ureteral stents were exceptionally used either
when ureteral re-implant to the bladder was not ad-
equate, or when the ureter was ischemic or when the
bladder wall was thickened due to neurological dis-
orders. The techniques applied for arterial reconstruc-
tions in graft with multiple arteries are presented in
Tables-2 and 3.

Table 1 – Demographic data and patients’ characteristics of group 1 (single renal artery) and group 2 (multiple renal
arteries).

Gender: men/women
Mean/median age (range)
No. white/African American/ others
No. cadaveric/live donors
No. transplants/re-transplants
No. arteries per graft

Group 1 (N = 288) Group 2 (N = 64)

34/30
39/37 (18-70)
44/4/16
40/24
58/6
55 cases - 2 arteries
  7 cases - 2 arteries
  1 case  - 4 arteries
  1 case  -  5 arteries

157/131
41/41 (18-70)
168/43/77
187/105
246/ 47
1

Table 2 –  Bench vascular technique in multiple artery grafts.

Carrel aortic patch
Side-to-side anastomosis of 2 arteries
End-to-side anastomosis of inferior polar artery in main renal artery
Carrel aortic patch reduction
Inferior polar artery anastomosis in Carrel aortic patch
Carrel aortic patch + superior polar artery ligature
Carrel aortic patch + end-to-end anastomosis of inferior polar artery with
   inferior epigastric artery
Side-to-side anastomosis of 2 arteries + superior polar artery ligature
End-to-side anastomosis of accessory arteries in the main artery + end-to-end
   inferior polar artery anastomosis with inferior epigastric artery + superior
   polar artery ligature

N %

37.5
17.2

9.4
9.4
4.7
3.1
1.6

1.6
1.6

24
11
6
6
3
2
1

1
1
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Table 3 –  Vascular technique in situ in grafts with multiple arteries.

End-to-side anastomosis of external iliac artery and end-to-end inferior
    polar artery with inferior epigastric artery
End-to-end anastomosis in inferior epigastric artery and superior polar
    artery ligature

 5 (7.8%)

 4 (6.2%)

Table 4 – Vascular complications among single (group 1) and multiple (group 2) arteries grafts.

Group 1 (N = 292)
Group 2 (N = 64)

Artery Stenosis Artery Thrombosis Vein Thrombosis Total

p = 1.00

 6 (2.1%)
 0

1 (0.3%)
0

 2 (0.7%)
 2 (3.1%)

9 (3.1%)
2 (3.1%)

Doppler ultrasonography was routinely per-
formed in the second or third day after transplant in
order to evaluate vascular flow as well as the urinary
system. Renal arteriography was performed for the
diagnosis of arterial stenosis. Significant arterial
stenosis was considered when an obstruction greater
than 50% on the artery diameter was found. The di-
agnosis of urinary complications was achieved by
ultrasonography and cystography. Cystography was
performed every time there was a suspicion of a uri-
nary fistula.

Delayed graft function was defined as the
need of at least one dialysis section after transplant.
The mean follow up of patients was 2.2 years (1 -
1,822 days). Patients were followed at the outpatient
unit, initially once a week during the first month af-
ter transplant, then once a month for the following 3
months and then each 6 months for the entire life.

Statistical analysis was done using the chi
square test, corrected for continuity according to
Yates, Fisher exact test and the non-parametric
Kruskal Wallis test. P < 0.05 was considered statisti-
cally significant.

RESULTS

Eleven vascular complications occurred
(3.1%). Overall, renal artery stenosis occurred in 6
patients (1.7%), renal vein thrombosis in 4 patients
(1.1%) and renal artery thrombosis in 1 patient
(0.3%).

In group 1, 6 patients (2.1%) developed renal
artery stenosis, 2 (0.7%) vein thrombosis and 1 pa-
tient (0.3%) arterial thrombosis. Among patients with
renal artery stenosis, 4 patients had grafts from living
donors and 2 from cadaveric donors. Two patients re-
quired surgical repair. Two patients with renal vein
thrombosis and 1 patient with renal artery thrombosis
received cadaveric donors grafts (graft nephrectomy
was performed). In group 2, 2 patients (5%) devel-
oped vein thrombosis. Graft nephrectomy was per-
formed in both cases (Table-4).

In group 1, 8 (2.7%) urinary fistulae occurred
(6 patients had grafts from living donors and 2 from
cadaveric donors. Six patients required surgical re-
pair and two patients were treated by bladder drain-
age).

In group 2, 3 (4.7%) urinary fistulae and 1
(1.6%) ureteral stenosis occurred (all patients had grafts
from cadaveric donors). Urinary fistulae were treated
surgically in 2 patients and by bladder drainage in one.
The obstruction at the ureterovesical anastomosis re-
quired surgical repair. The incidence of fistulae was
higher among multiple arteries grafts, but no statisti-
cally significant difference was found (Table-5).

Regarding the other surgical complications,
we found in group 1, 9 lymphoceles (3.1%), 9 infec-
tions of the surgical incision (3.1%), 4 incisional her-
nias and 4 hematomas of the iliac fossa (1.4%). In
group 2, 8 lymphoceles (12.5%), 2 infections in sur-
gical site (3.1%) and 1 incisional hernia (1.6%) oc-
curred (Table-6).
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Table 5 – Urological complications among single (group 1) and multiple (group 2) arteries grafts.

Group 1 (N = 292)
Group 2 (N = 64)

Urinary Fistula Ureteral Stenosis Total

 8 (2.7%)
 3 (4.7%)

 0
 1 (1.6%)

 8 (2.7%)
 4 (6.3%)

p = 0.3333

Delayed graft function occurred in 85 patients
in group 1 (29.1%) and in 23 patients in group 2
(35.1%) (p = 0.295). Mean serum creatinine at 30th
postoperative day was 1.81 mg/dL in group 1 and 2.46
mg/dL in group 2 (p = 0.271).

Renal graft losses were due to arterial or
venous thrombosis and occurred in 3 (1.0 %) grafts
with single artery, and in 2 (3.0%) grafts with mul-
tiple arteries. No patient died due to surgical compli-
cations in the single artery group. In the multiple ar-
teries group, 2 patients died (3%) due to urinary fis-
tulas followed by septicemia.

COMMENTS

Theoretically, a higher risk of surgical com-
plications to the living donor and to the recipient is
associated to the renal graft with multiple arteries. At
the beginning of the renal transplantation era, this fact
was considered as a contraindication to the proce-
dure. Nowadays, multiple vessels are not considered
a problem anymore neither to open nor to laparoscopic
nephrectomies. We did not have any laparoscopic
donor nephrectomy during the period studied. Recent
studies have demonstrated that laparoscopic donor

p = 0.0015 *
p = 0.985
p = 0.905
p = 0.347
p = 0.416
p = 0.504

Table 6 –  Other surgical complications among single (group 1) and multiple (group 2) arteries grafts recipients.

Lymphocele
Infection of surgical incision
Incisional hernia
Hematoma of iliac fossa
Lymphorrhea
Dehiscence of surgical incision
Total

Group 1 (N= 292) Group 2 (N = 64)

09 (3.1%)
09 (3.1%)
04 (1.4%)
04 (1.4%)
03 (1%)
02 (0.7%)
31 (10.7%)

08 (12.5%)
02 (3.1%)
01 (1.6%)
  0 0
00
00
11 (17.2%)

nephrectomy of kidneys with multiple renal vessels
is safe and effective, providing kidney donor and al-
lograft outcomes comparable to those of open sur-
gery (13,14).

Several mechanisms causing vascular com-
plications have been postulated such as faulty suture
technique producing incomplete intimal
reapproximation with secondary intraluminal fibro-
sis, postoperative hypotension, hypercoagulable state,
atherosclerosis of the donor or recipient vessels,
trauma to the donor artery during perfusion, wide dis-
parity in vessel size, torsion of the graft during per-
formance of the anastomosis, kinking of artery and
angulation of the vein owing to improper location of
the graft or to the anastomosis (15,16).

Multiple renal arteries have been associated
with a higher rate of vascular complications, includ-
ing arterial thrombosis and renal artery stenosis (14).
Several techniques for bench or in situ reconstruc-
tion of multiple renal arteries have been described in
order to reduce the incidence of these vascular com-
plications (10). In grafts from cadaver donors, the
Carrel aortic patch is the standard technique of vas-
cular reconstruction in renal transplants with a single
and multiple arteries (17).
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In this study, we reviewed the incidence of
surgical complications in transplants with multiple
arteries and compared them with transplants with 1
artery performed in the same period. As the number
of transplants with multiple arteries is small, the oc-
currence of complications is low and the statistical
analysis may be impaired.

Arterial stenoses occur in a range of 0.8 to
12.4% of all renal transplants (10,17). In our casuis-
tic, there were 6 cases (1.7%) of renal arterial steno-
sis, all of them in grafts with single artery. All cases
were diagnosed through Doppler ultrasonography and
confirmed by arteriography. Revascularization is rec-
ommended in those cases in which arterial stenosis is
considered the cause of intractable hypertension and/
or declining renal function and when the obstruction
is greater than 50% (6). A variety of surgical proce-
dures have been performed including resection of the
stricture segment, bypass grafting methods, lysis of
adhesions, patch angioplasty, and dilatations (18). In
2 cases, the stenotic portion was resected and re-anas-
tomoses performed. The remaining 4 cases were
treated clinically as the hypertension could be treated
with anti-hypertensive drugs satisfactorily and renal
function remained stable.

Renal vascular thrombosis caused graft loss
in 5 patients, all of them with a single artery. In our
series, we did not find any arterial thrombosis in kid-
ney graft with multiple arteries.

According to the literature, the incidence of
urological complications range from 3% to 34% with
an associated mortality ranging from 0% to 60%
(10,11). In our casuistic, the incidence of urinary com-
plications in grafts with a single artery was lower than
that in grafts with multiple arteries, but without sta-
tistically significant difference. Urinary fistulae in
grafts with multiple arteries occur at an incidence of
2.2% to 4.8% (17). In this study, three cases (4.7%)
of urinary fistula occurred with a mortality index of
3.1% due to this complication.

Lymphoceles occur in 1% to 12% of all kid-
ney transplants (19). We found a significant higher
incidence of lymphocele in grafts with multiple ar-
teries (12.5%) compared to grafts with a single ar-
tery (3.1%), p = 0.0015). The lymphocele occurs due
to deficient ligature of lymphatic vessels during dis-

section of iliac vessels of recipient and/or during dis-
section of graft vessels, acute rejection, or drugs used
after surgery, such as steroids, diuretics, heparin,
mophetil mycophenolate and others (20). In grafts
from cadaveric donors, the visualization of the lym-
phatic vessels is almost impossible after perfusion and
ligature is commonly not performed. Usually the lym-
phatic vessels are more abundant in grafts with mul-
tiple arteries and so they are vulnerable to insuffi-
cient ligature, therefore, speculate that this fact can
explain the higher occurrence of lymphocele among
grafts with multiple arteries.

Wound infection ranges between 2% and 43%
and is associated mainly to diabetes, urinary fistulas,
hematomas and after graft nephrectomies (21). In our
study, we had an incidence of 3.1%, and no differ-
ence occurred between grafts with single and mul-
tiple arteries.

Delayed graft function was more frequent
among grafts with multiple arteries, but without statis-
tically significant difference, and this fact can be ex-
plained by the manipulation necessary for vascular re-
construction in these grafts, causing an increase in
warm ischemia period. Although we did not analyze
this aspect in this article, it is clear that warm ischemia
time is longer in transplants with multiple arteries and
this may influence the immediate function of the graft.
Consequently, serum creatinine on the 30th postopera-
tive day was higher in this group but, again, no statis-
tically significant difference was found.

The losses of grafts due to surgical compli-
cations were, in the whole, due to vascular complica-
tions. In our series, 2 deaths occurred among patients
with multiple arteries that presented with urinary fis-
tula associated to sepsis. Again, this mortality alerts
to the great potential danger of these surgical com-
plications.

CONCLUSION

In this study, there was no significant differ-
ence in the occurrence of vascular and urologic com-
plications, as well as delayed graft function when we
compared grafts with single and multiple arteries. The
incidence of lymphoceles was significant higher
among grafts with more than 1 artery.
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REPEAT PROSTATE BIOPSIES FOLLOWING DIAGNOSES OF PROSTATE
INTRAEPITHELIAL NEOPLASIA AND ATYPICAL SMALL GLAND
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Laboratory of Surgical and Molecular Pathology, Syrian-Lebanese Hospital, Sao Paulo, SP, Brazil

ABSTRACT

Objective: To assess the incidence of diagnosis of high-grade intraepithelial neoplasia or
prostate intraepithelial neoplasia (PIN), and atypical small gland proliferation (ASAP) at a uropathology
reference center. To assess the indexes and findings on repeat biopsies.

Materials and Methods: Diagnoses of PIN, ASAP or PIN + ASAP established between Janu-
ary 1, 2001 and December 31, 2003 were searched in our database. We studied repeat biopsies per-
formed up to August 31, 2004.

Results: Of 1420 biopsies, ASAP was diagnosed in 26 (1.8%) patients, PIN in 142 (10%)
and PIN + ASAP in 40 (2.8%). Repeat biopsies were performed in 98 patients, 16 (61.5%) with
ASAP, 53 (37.3%) with PIN and 29 (72.5%) with PIN + ASAP. Carcinoma was diagnosed in 7 cases
(43.8%) following a diagnosis of ASAP, 12 (41.4%) of PIN + ASAP and 7 (13.2%) of PIN. The mean
interval between repeat biopsies was 299.6 days. There was no difference between groups where
cancer was or was not diagnosed on repeat biopsy in relation to age and serum PSA levels.

Conclusion: Despite explicit recommendations of repeat biopsy on pathology reports and
the high incidence of adenocarcinoma on repeat biopsy, re-intervention rates following a diagnosis of
PIN, ASAP, PIN + ASAP are low in our setting. The diagnosis that most frequently led to repeat
biopsy was PIN + ASAP. Adenocarcinoma was most often diagnosed after the initial diagnosis of
ASAP.

Key words:  prostate; needle biopsies; prostatic intraepithelial neoplasia; adenocarcinoma
Int Braz J Urol.  2005; 31: 131-6

INTRODUCTION

The finding of pre-malignant lesions or sus-
pected adenocarcinoma in prostate biopsies has be-
come commonplace after the increase in the number
of patients undergoing the procedure and the increased
number of fragments obtained. High-grade
intraepithelial neoplasia (PIN) is the only admittedly
pre-malignant lesion of the prostate preceding or ac-
companying invasive carcinoma, and is identified in
approximately 9% of biopsies, ranging from 0.7 to
20% (1). The detection of cancer on repeat biopsy is

approximately 30%, and can reach 75% when more
than 3 fragments contain the lesion on the first bi-
opsy (2). It is known that the finding of adenocarci-
noma on repeat biopsy is independent of prostate spe-
cific antigen (PSA) serum levels, and even patients
with a slight or zero increase in PSA have a 50% risk
of presenting adenocarcinoma on a repeat biopsy per-
formed within a period of 3 years (3). The second
condition is the finding of atypical glands whose
morphological criteria are insufficient for the defini-
tive diagnosis of carcinoma. Known as ASAP (atypi-
cal small acinar proliferation), it is not a distinct en-
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tity but a tumor that is marginally reached by the bi-
opsy or one of the many conditions mimicking cancer.
Its incidence ranges from 1.5 to 5.5%, with cancer be-
ing diagnosed in up to 60% of repeat biopsies (4).

This study aims to assess the incidence of PIN
and ASAP in our population, as well as the index and
histological findings on repeat biopsies.

MATERIALS AND METHODS

We reviewed the reports from 1420 prostate
biopsies that had been analyzed between January 1,
2001 and December 31, 2003 at the Laboratory of
Surgical and Molecular Pathology of the Syrian-Leba-
nese Hospital, and findings were categorized into
carcinoma, benign, PIN and ASAP. The same patholo-
gist examined all biopsies. Four hundred and fifty
seven biopsies (32.2%) were sent for review and the
remaining 963 were processed as usual. The mean
and median age of the patients was 65 and 66 years
respectively, and the mean and median number of
biopsied fragments was 12. We investigated repeat
prostate biopsies in patients who had been diagnosed
with PIN, ASAP or both as of August 31, 2004.

RESULTS

Findings from 1420 biopsies are in Table-1.
In 208 patients (14.7%) the diagnosis was PIN, ASAP
or PIN + ASAP. PIN was diagnosed in 142 patients

(10%), ASAP in 26 (1.8%) and PIN + ASAP in 40
(2.8%). Repeat biopsies were performed on 98 pa-
tients, representing 47.1% of the diagnoses of PIN,
ASAP or PIN + ASAP. The mean interval for repeat
biopsy was 299.6 days, ranging from 1 to 1136 days.

The number of repeat biopsies, findings and
intervals are in Table-2. Information concerning PSA
was available for only 111 of the 208 patients with
ASAP, PIN or PIN + ASAP, with 56 undergoing re-
peat biopsy.

Mean serum PSA values of patients under-
going repeat biopsy in related to the primary diagno-
sis and the repeat biopsy in Table-3. In 71 patients
(72.5%) a single repeat biopsy was performed, 20
(20.5%) received 2 repeat biopsies, 5 (5.1%) received
3 repeat biopsies, and only 2 patients underwent 4
repeat biopsies. The diagnosis of cancer was estab-
lished in 26 patients (26.5%) undergoing repeat bi-
opsy. The initial diagnosis that led to the most cancer
diagnoses in repeat biopsy was ASAP, with cancer
being found in 7 patients (43.8%), all on the first re-
peat biopsy. The diagnosis of PIN + ASAP followed,
with repeat biopsy diagnosing cancer in 12 patients
(41.4%), 8 on the first repeat biopsy and 4 on the
second intervention. Following the diagnosis of PIN,
7 cases (13.2%) of adenocarcinoma were identified,
5 on the first repeat biopsy, 1 on the third and 1 on
the fourth intervention.

The number of fragments affected by PIN,
ASAP and PIN + ASAP, is not correlated with the

11.0
12.0 (1 - 31)
09.1
09.5 (1 - 21)
14.0
14.0 (2 - 24)
14.0
14.0 (2 - 32)
13.6
13.0 (3 - 28)

Table 1 –  Findings in 1420 biopsies performed over 3 year period.

Diagnosis    N (%) Mean and Median Age (Range)

66.0
67.0 (32 - 94)
65.6
67.5 (49 - 76)
65.0
67.0 (49 - 78)
64.0
64.0 (47 - 84)
63.1
63.0 (43 - 86)

843 (59.4)
0
026 (1.8)
0
040 (2.8)

142 (10.0)

369 (26.0)

Mean and  Median Biopsied
Fragments (Range)

Adenocarcinoma

ASAP

PIN + ASAP

PIN

Benign
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Table 2 – Repeat biopsies performed in 98 patients. Number, diagnosis and interval for repeat biopsies.

Primary Diagnosis Repeat Biopsies N (%) Diagnoses on Repeat Biopsy N (%) Mean Interval in Days (Range)

119.5 (1 - 374)

1st - 200 (14 - 795)
2nd - 456 (116 - 839)
3rd - 555 (337 - 664)

1st - 256 (21 - 937)
2nd - 553 (197 - 1136)
3rd - 525 (328 - 704)
4th - 854 (711 - 998)

Adenocarcinoma - 7 (43.8)
ASAP - 1 (6.2)
PIN+ASAP - 1 (6.2)
PIN - 2 (12.5)
Benign - 5 (31.3)

Adenocarcinoma - 12 (41.4)
ASAP - 6 (20.7)
PIN+ASAP - 3 (10.3)
PIN - 6 (20.7)
Benign - 2 (6.9)

Adenocarcinoma - 7 (13.2)
ASAP - 4 (7.5)
PIN+ASAP - 1 (1.9)
PIN - 22 (41.5)
Benign - 19 (35.8)

16 (61.5)

29 (72.5)

53 (37.3)

ASAP

PIN + ASAP

PIN

Table 3  –  Serum PSA levels from 56 patients undergoing repeat biopsy. Primary diagnosis, diagnosis on repeat biopsy
and mean PSA.

Primary Diagnosis Diagnosis on Repeat Biopsy N PSA ng/mL
Mean (SD) - Median

ASAP

PIN + ASAP

PIN

Adenocarcinoma
PIN, ASAP, PIN + ASAP
Benign

Adenocarcinoma
PIN, ASAP, PIN + ASAP
Benign

Adenocarcinoma
PIN, ASAP, PIN + ASAP
Benign

3
2
3

8
6
1

4
16
13

05.7 (4.8) – 4.7
06.6 (1.8) – 6.6
10.2 (2.3) – 11

09.2 (5.8) – 8.1
06.8 (1.6) – 7.1
07.7

09.5 (2.8) – 9.4
06.2 (2.5) – 5.8
09.0 (4.9) – 8

final diagnosis of adenocarcinoma (Table-4). The mean
and median value for Gleason histological grade of
carcinomas found on repeat biopsy was 6, and the mean
number of fragments affected by the tumor was 3.3.

Of the 26 patients diagnosed with cancer, we
examined the specimen of radical prostatectomy from

6 patients. None of the tumors was considered clini-
cally insignificant; the Gleason histological grade was
6 in 3 patients, 7 in one and 8 in 2. Tumor volume
ranged from 1 to 16.4 cc, mean and median of 11.7
and 8.8 cc. Three patients were staged as pT2c, 2 pT3b
and 1 pT3a (TNM 2002).
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Table 4  – Mean number of fragments affected by PIN, ASAP, PIN+ASAP lesions, in relation to the final diagnosis.

Primary Diagnosis Diagnosis on Repeat Biopsy Mean (SD)

Adenocarcinoma
PIN, ASAP, PIN + ASAP
Benign

Adenocarcinoma
PIN, ASAP, PIN + ASAP
Benign

Adenocarcinoma
PIN, ASAP, PIN + ASAP
Benign

1.1 (0.4)
1.0 (0)
1.4 (0.5)

4.0 (3.8)
5.7 (3.2)
1.7 (1.2)

2.5 (0.6)
6.3 (4.7)
4.5 (3.0)

ASAP

PIN + ASAP

PIN

COMMENTS

Data presented in this paper are important
because they derive from a reference uropathology
department which conducts a large number of biopsy
analyses every year, and can be seen as an indicator
of the management adopted by the urologist when
facing a diagnosis of PIN and ASAP. The numbers
we found are also important since they are based on
extended biopsies rather than restricted to sextants
where the mean and median number of fragments
was12, including biopsies that can be regarded as
presenting saturation with 32 fragments. The inci-
dence of PIN was 10%, ASAP 1.8% and PIN plus
ASAP was identified in 2.8% of 1420 biopsies ana-
lyzed over the 3-year period.

Though we explicitly suggest a repeat biopsy
in our report on a routine basis for all cases contain-
ing ASAP, either alone or associated with PIN, we
observed that 38.5% of patients diagnosed with ASAP
did not undergo repeat biopsy, which occurred in
27.5% of the 40 cases diagnosed with PIN + ASAP.
These numbers differ from the ones recently pub-
lished, and they reflect the practice of urologists who
are fellows at the American Oncology Association,
where 98% of them requested a repeat biopsy when
confronted with a diagnosis of ASAP (5). However,
they are similar to studies by Fadare et al., who re-
port the incidence of ASAP in 2.8% of cases, repeat

biopsy at 67% and diagnosis of adenocarcinoma at
38% (6). Three other similar studies report rates for
repeat biopsy of between 35% and 57% (7-9).

The term ASAP was originally used by
Iczkowski et al. (7), and it refers to minute tumor foci, a
small lesion that disappears in other sectioning levels,
or the absence of categorical cytological criteria for es-
tablishing the diagnosis of carcinoma. It is not consen-
sually used and, in fact, it represents a marginally
biopsied tumor or one of the many benign lesions that
mimic cancer (10). Some authors use the term “atypical
gland focus” in order to refer to suspected acinar struc-
tures containing no definitive morphologic parameters
for diagnosing carcinoma. The incidence of this diag-
nosis is 5% and adenocarcinoma detection on the repeat
biopsy is approximately 50% (11).

In our samples of ASAP, all cancer diagnoses
were established on the first repeat biopsy, with a
mean interval of 119.5 days, with the near totality of
reassessments being performed within the first year.
In the presence of 2 lesions (PIN + ASAP), two re-
peat biopsies were required in one third of the pa-
tients for establishing the definitive diagnosis of can-
cer in a mean interval of 456 days, though extending
up to 3 years.

The repeat biopsy strategy is extremely im-
portant on such occasions and the pathologist should
always communicate the location of the fragment
containing ASAP. The diagnosis of cancer is most
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probable in the sextant where ASAP was diagnosed,
therefore a higher number of fragments should be
removed from this region as well as from the adja-
cent sextants, in addition to fragments representative
of other prostate regions (12).

Interestingly we observed that in cases diag-
nosed as ASAP or PIN + ASAP in our study, serum
PSA levels were unable to predict the presence of
cancer on the repeat biopsy. In cases of ASAP, mean
and median PSA values were lower in individuals
whose repeat biopsy showed adenocarcinoma when
compared with those with suspected or benign diag-
nosis. However, other authors have found 2 times
higher PSA levels in patients with a subsequent diag-
nosis of cancer (13,14).

Among our patients whose cancer was diag-
nosed after the first diagnosis of ASAP, we examined
the specimen from the radical prostatectomy in 4
cases. The Gleason grade was 8 (4 + 4) in 2 patients,
and 6 (3 + 3) in another 2. The mean tumor volume
was 7.6 cc ranging from 2.2 to 16.4 cc. Staging was
pT2c in 2 cases and pT3b in 2, thus no tumor could
be considered clinically insignificant. One study has
recently shown that among 21 patients undergoing
radical prostatectomy following diagnosis of ASAP,
infiltrative cancer was identified in 100% (15). How-
ever, the study presents a significant bias concerning
patient selection for surgery, where serum PSA lev-
els and changes in digital rectal examinations were
taken into account. A more judicious analysis of this
study leads to the same cancer rates as other reports
in the literature, around 47%. We emphasize that the
diagnosis of ASAP must be followed by a repeat bi-
opsy, and it should not be treated as a cancer case
until the definitive histological diagnosis is obtained.

In relation to a diagnosis of PIN, we observed
a rate that is similar to the current literature, which
describes a mean incidence of 9%, ranging from 4 to
16% (1). Cancer detection on the repeat biopsy has
been described in approximately 30% of cases, a
higher rate than our 13% (3). Most of our patients
underwent one repeat biopsy, 21% underwent 2 re-
peat biopsies, 3.7% underwent 3 repeat biopsies and
3.7% underwent 4 repeat biopsies. Cancer was diag-
nosed on the first repeat biopsy in the majority of
patients, with one case in the third and another in the

fourth biopsy. Mean interval until repeat biopsy was
256 days, more than twice the cases of ASAP. The
fourth biopsy was performed up to 3 years later. Our
methodology analyzed the occurrence of repeat bi-
opsies over a period of up to 6 months after the inclu-
sion of the last patient diagnosed with PIN, ASAP or
both. This fact can be responsible for the lower in-
dexes of repeat biopsy in our patients, as well for the
lower number of cases diagnosed with cancer in cases
of PIN.

The strategy for repeat biopsy in patients di-
agnosed with PIN is different from the one used with
ASAP patients. The biopsy should be performed ran-
domly, since in approximately 40% of the cases the
infiltrative tumor will be present in the lobe contralat-
eral to the one where PIN was found (16). We must
remember that PIN is an intraepithelial pre-malignant
lesion, which accompanies or precedes invasive can-
cer and, differently from ASAP, does not represent a
marginally biopsied tumor (1).

The number of fragments involved by PIN is
reportedly correlated to findings on follow-up (2),
however we did not confirm such data. During fol-
low-up, the mean number of fragments with PIN in
patients diagnosed with cancer was 2.5 and in those
with benign or suspected diagnosis it was 5.7.

Similarly to the literature (3), we observed
that mean serum PSA levels did not differ between
the 2 groups either.

While examining the surgical specimen from
a single patient after a diagnosis of cancer following
PIN, the Gleason histological grade was 7 (3 + 4),
the volume was 9 cc and the stage was pT3a, and
similarly, clinically significant.

We have concluded that in our setting, de-
spite the diagnosis of ASAP alone or accompanied
by PIN having led to more than 70% of repeat biop-
sies, the indexes are lower than the ideal since we
were able to diagnose cancer on repeat biopsy in more
than 40% of patients, and all patients undergoing sur-
gery had significant tumors.
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ABSTRACT

Objective: To determine the clinical usefulness of prostate-specific antigen (PSA) density in
the transition zone (PSADTZ) for increasing the specificity in early detection of prostate cancer
(PCa) and reducing unnecessary biopsies in males with PSA between 4.0 and 10 ng/mL.

Materials and Methods: This cross-sectional study obtained PSADTZ measurements in 68
patients with PSA between 4.0 and 10 ng/mL. All patients underwent transrectal ultrasonography
(TRUS) with biopsies. PSADTZ was estimated by dividing the PSA value by the volume of the
transition zone (TZ) obtained. We compared performance measurements for these parameters with
those from the PSA itself, PSA density (PSAD) and free PSA/total PSA ratio (F/T PSA). The ability
of the method in increasing PSA specificity was demonstrated and compared in univariate and multi-
variate analyses, and by Receiver Operating Characteristic Curves (ROC).

Results: Of the 68 patients under study, 17 (25%) were diagnosed with PCa. The TZ volume
(p = 0.001) and PSADTZ (p = 0.001) variables presented means that exhibited statistically significant
differences. When compared with the area under the curve (AUC), ROC curves obtained by this
method revealed that PSADTZ was the strongest predictor for PCa when considering the cut-off point
provided by the curve; that is, 0.35 ng/mL/cc. When PSADTZ was employed, the detection failure
would be close to 20%, and less than 45% of cases would undergo unnecessary biopsies. On the other
hand, when F/T PSA was used, the loss would reach almost 40%; however less than 30% would
undergo unnecessary biopsies. Nevertheless, PSADTZ had the only AUC presenting p < 0.05 in
significance when compared with 50%, and was consequently discriminative.

Conclusions: PSADTZ increased PSA specificity in early detection of PCa in males with
PSA between 4.0 and 10 ng/mL. However, it was shown to have lower predictive value and lower
accuracy than the percentage of free PSA since it presents a higher negative predictive value than all
other parameters assessed, and it can be considered clinically useful for reducing unnecessary indica-
tions for biopsy.

Key words:  prostatic neoplasms; diagnosis; prostate-specific antigen; neoplasm staging
Int Braz J Urol.  2005; 31: 137-46

INTRODUCTION

Prostate cancer (PCa) is considered the most
frequent neoplasia in men and the second cause of
death by cancer in males. Over the past 12 years, the

incidence of PCa has increased over 50% and deaths
from the disease risen 40% (1).

The isolation of the prostate-specific antigen
(PSA) in 1979 led to a dramatic change in the diag-
nosis and management of PCa (2). PSA is the most
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sensitive serum marker in males with prostate dis-
ease. Though periurethral glands are known to release
PSA into the urine, it is usually accepted that, at least
for practical purposes, PSA is produced exclusively
by prostate epithelial cells (3).

Therefore, PSA has proven its usefulness as
a serum marker for PCa. However, PSA sensitivity
and specificity are not yet enough to turn it into the
ideal screening test for PCa, since increased levels
can also be seen in prostatitis and benign prostate
hyperplasia (BPH) (4). The majority of PSA that is
released by the prostate into the serum comes from
the transition zone and BPH results almost exclu-
sively from the transition zone hyperplasia. Kalish
et al. (5) introduced the concept of serum PSA ad-
justed for the transition zone volume (called
PSADTZ) and some studies, like his own, have sug-
gested higher accuracy of this method for early de-
tection of PCa. From all the referenced studies, we
can extract a clear impression that their conclusions
are not definitive. The introduction of this new con-
cept opens a wide range of new diagnostic possi-
bilities; however, though its usefulness has been sta-
tistically demonstrated, it must still be confirmed
and validated through other studies that are equally
well controlled and methodologically well con-
ducted (reproducible).

In this study, we intend to assess the poten-
tial role of PSADTZ in the early diagnosis of PCa in
our setting through measurement of early detection
from a screening study.

MATERIALS AND METHODS

This research has been performed with a
cross-sectional design in a screening study. The study
factor was PSADTZ and other tests for early diagno-
sis of PCa, and the end-point was the pathological
identification of BPH or PCa.

The sample consisted of 68 patients under-
going screening for early diagnosis of PCa and with
indication of transrectal ultrasound (TRUS) with bi-
opsy (altered PSA and/or digital rectal examination).
In this research, population, in relation to PSA, only
individuals with total PSA values between 4.0 and
10 ng/mL were included.

The exclusion criteria were a total PSA lower
than 4.0 ng/mL or higher than 10 ng/mL, patient re-
fusal to participate in any assessment procedure, a his-
tory of PCa, prostatitis, prostate intraepithelial neopla-
sia (PIN), urinary tract infection, bladder catheteriza-
tion or urinary retention and previous prostate surgery.

Variables under study were total prostate vol-
ume, transition zone volume, total PSA, free PSA,
free-to-total PSA ratio, age, PSADTZ, result of bi-
opsy and digital rectal examination.

All patients from the screening study were
assessed for lower urinary tract symptoms by com-
pleting the international prostate symptom score, then
had their blood collected for determining PSA levels
and underwent digital rectal examination.

TRUS with prostate biopsy was indicated for
patients who presented changes in their digital rectal
examination, which suggested the presence of PCa,
and for those with total PSA higher than 4.0 ng/mL.
Also, regardless of any adjustments for age, their free
PSA was dosed in serum before the TRUS. The se-
rum PSA level was determined by radioimmunoas-
say method performed on serum collected before digi-
tal rectal examination and analyzed with the Immulite-
PSA kit (CA, USA).

A digital rectal examination was classified as
suspected or non-suspected for neoplasia.

The TRUS measured the total prostate vol-
ume and the specific volume of the transition zone
(TZ) through a bi-planar 2-probe transductor with 7.5
MHz in the sagittal probe and 6.5 MHz in the trans-
versal probe, coupled to a model AI 5200 S Envision
Acoustic Imaging device (Dornier Co.). Prostate was
measured in its transversal and sagittal planes using
the formula for estimating the ellipsoid volume (width
x length x height x 0.52). Once the measures were
obtained, sextant puncture biopsies were systemati-
cally performed using a 16-gauge needle mounted on
a Pro-Mag 2.2 automatic pistol.

Biopsy results were generically classified as
PCa or BPH and/or prostatitis.

The value of PSADTZ was estimated by di-
viding the serum PSA level value (between 4.0 and
10 ng/mL) by the value obtained in an echographic
measurement of the TZ volume and expressed as ng/
mL/cc.
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As a post-diagnosis approach, individuals
who were identified as having PCa were referred to
the staging protocol and their therapeutic follow-up
was based on the protocol’s findings.

Statistical Analysis
Receiver Operating Characteristic (ROC)

curves were used to graphically demonstrate the sen-
sitivity and specificity of the assessed tests (PSA pa-
rameters), over a variety of “cut-off” points. The area
under the curve (AUC) was calculated using PEPI
version 3.0 (Computer Programs for Epidemiologists
by J.H. Abramson and P.M. Gahlinger).

Different AUCs were compared as described
by Hanley & McNeil, using the correlation coeffi-
cient corrected for AUC as a test for comparing pro-
portions, while the McNemar test uses data that have
been previously categorized by their cut-off points.

Wilcoxon-Mann-Whitney U test (WMW)
was used for non-parametric analysis of intergroup
comparison of data from patients with and without
PCa, considering the analysis of means and medians.
The relationship between variables was analyzed us-
ing Spearman’s correlation coefficient.

On the other hand, the linear correlation co-
efficient (Pearson Product-Moment) was calculated
in order to assess the association intensity between
total gland volume, TZ volume and PSA.

Finally, we used the multivariate logistic re-
gression analysis model in the “stepwise” system for
assessing PSA parameters in relation to its ability to
predict PCa by applying systematic selection proce-
dures based on data from the general and negative
digital rectal examination groups. The statistical sig-

nificance level established for all described tests was
p < 0.05.

RESULTS

Of the 68 assessed patients, 17 were diag-
nosed as having PCa, and BPH was detected in 51.
The digital rectal examination revealed changes sug-
gestive of malignant neoplasia in 15 patients (22.1%)
where the presence of PCa was confirmed in only 4
(26.7%). Additionally, among patients with normal
(unsuspected) digital rectal examination, histology
compatible with malignancy was subsequently found
in 13 (24.5%) cases. These findings indicate that, in
this study group, due to its low sensitivity (23%), the
digital rectal examination was not good as a method
for early diagnosis of PCa, despite its good specific-
ity (78%) and low positive (29%) and negative (24%)
predictive value.

When considering their asymmetrical distri-
bution, mean values for parameters in both groups,
cancer and benign disease, did not show statistically
significant differences for the variables age, PSA, total
gland volume and PSAD. On the other hand, the vari-
ables TZ volume (p = 0.001) and PSADTZ (p = 0.001)
presented means that revealed statistically significant
differences in both groups. For estimating the means,
the p value considered the Levene’s test for equality
of variances when applying the t test for independent
samples (Table-1).

In relation to the median analysis, the only
variables presenting statistical differences were TZ
volume (p = 0.0002) and PSADTZ (p = 0.0012)
(Table-2).

Table 1 – Association between pathology examination and PSA parameters (mean) in the general group.

PSA
Total Volume
PSAD
TZ Volume
PSADTZ
F/T PSA

Total Benign Cancer P value

p < 0.05 Student’s “t” test; * significant

06.10
38.30
00.18
18.60
00.48
00.12

06.20
39.90

0.16
21.20

0.36
0.11

05.7
33.8
00.17
10.9
00.62
00.14

0.207#
0.153#
0.534#
0.001*
0.001*
0.190#

PSAD = PSA density; TZ = transition zone; PSADTZ = PSA density in the transition zone; F/T = free/total
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Bivariate analysis of correlations between
total prostate volume and TZ volume using the scat-
ter plot presented a regression straight line (Figure-
1) as demonstrated by the plot’s points, suggesting a
strong correlation between them (r = 0.825, p =
0.0001). On the other hand, when analyzing PSA and
other volumes, the correlation coefficient was very
low both at the crossing of PSA and total volume (r =
0.05, p = 0.664) and at the crossing of PSA and TZ
volume (r = 0.01, p = 0.928).

Table 2 – Association between pathology examination and PSA parameters (medians) in the general group.

PSA
Total Volume
PSAD
TZ Volume
PSADTZ
F/T PSA

Total Benign Cancer P value

p < 0.05 Mann-Whitney “U” test. * significant

05.60
35.70
00.16
16.80
00.36
00.11

05.60
36.50
00.16
18.50
00.31
00.11

05.6
35.20
00.18
09.50
00.70
00.13

0.565#
0.218#
0.470#
0.001*
0.001*
0.145#

PSAD = PSA density; TZ = transition zone; PSADTZ = PSA density in the transition zone; F/T = free/total

Data on each parameter shown in the Tables
demonstrating performance measurements were ob-
tained from the best cut-off value for each parameter
(which, in turn, was determined by the ROC curve),
considering both the general and the negative digital
rectal examination groups (Table-3). In relation to
absolute values in the negative digital rectal exami-
nation group, the AUC of PSADTZ presented higher
absolute values than did F/T PSA, in addition to be-
ing more significant (considering the significance
compared with 50%). Its specificity, positive predic-
tive value (PPV) and accuracy are surpassed by the
performance f F/T PSA; however, its sensitivity and
its negative predictive value (NPV) are clearly supe-
rior.

When compared, ROC curves obtained for
each parameter from their specific cut-off values re-
vealed that PSADTZ was the strongest predictor of
PCa when considering the cut-off point in the upper
left area of the curve – that is 0.35 ng/mL/cc (Figure-
2). It means that when considering the best cut-off
point for PSAD (0.15 ng/mL/cc), in the group with
negative digital rectal examination approximately
40% of PCa cases would be missed (since sensitivity
was approximately 60%) and about 60% would un-
dergo unnecessary biopsies (since specificity was
approximately 40%). Using the PSADTZ parameter,
the missing rate would be close to 20% and less than
45% of patients would undergo unnecessary biopsies.

The “box plot” percentile graphs demon-
strated central trend values for PSADTZ, whose me-

Figure 1 –  Scatter graph with regression straight line showing
the correlation between total prostate volume (X axis) and tran-
sition zone volume (Y axis).
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Table 3 – Performance measurements for PSA parameters in the general (G) and negative digital rectal examination
(DRE) groups.

Parameters Cut-off
  Point

Specificity Sensitivity Positive Predictive
          Value

Negative Predictive
 Value

Accuracy

PSADTZ = PSA density in the transition zone; F/T = free/total

35.3
37.5
45.1
42.5
78.2
72.0
56.9
55.0

5
5
0.15
0.15
0.15
0.15
0.35
0.35

70.6
69.2
94.1
61.5
50.0
62.5
82.4
76.9

26.6
26.4
27.5
25.8
46.1
41.7
38.8
35.7

78.2
78.9
90.0
77.2
80.6
85.7
90.6
88.0

44.1
45.2
36.7
47.1
70.4
69.7
63.2
60.3

PSA (G)
PSA (DRE)
PSA (G)
PSA (DRE)
Free PSA (G)
Free PSA (DRE)
PSADTZ (G)
PSADTZ (DRE)

dian was 0.62 ng/mL/cc for PCa and 0.28 ng/mL/cc
for BPH. The cut-off value for PSADTZ was 0.36
ng/mL/cc, which corresponded to values between the
75th percentile for cancer (75% of cases of PCa were
above this value) and the 25th percentile for benign
disease (75% of cases of BPH were below this value).
When considering the values obtained by the same
analysis, we verified a statistically significant differ-
ence between PSADTZ values for both groups (p =
0.0012), Figure-3.

Considering the ROC curves for each param-
eter in the parameter analysis, PSA presented a smaller
area (AUC = 45.7%) and low specificity (35%), while
PSADTZ showed a larger area (AUC = 74.6%) and
higher specificity (56.9%) and was the only param-
eter to present significance compared with 50% at
significant levels; that is, it was discriminative. At its
best cut-off point (0.35 ng/mL/cc) whose sensitivity
reached 82.4%, there would be a more accentuated
reduction in the number of unnecessary biopsies (over

Figure 2  – Comparison of ROC curves with specification of AUCs in the general (left) and negative digital rectal examination (right)
groups. PSAD-ZT = PSA density in the transition zone.
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Table 4 – Analytical and descriptive results from performance measures of parameters in the general (G) and negative
digital rectal examination (DRE) groups.

Parameters

Comparison Significance
     in AUC ***
AUC
Best Cut-off Point
Sensitivity
Specificity
Positive Predictive Value
Negative Predictive Value
Accuracy

PSA
(G)

0.71

45.7
  5
70.6
35.3
26.6
78.2
44.1

PSA
 (DRE)

0.75

44.3
  5
69.2
37.5
26.5
78.9
45.2

PSAD
(G)

0.13

58.2
0.15
94.1
45.1
27.5
90.0
36.7

PSAD
  (DRE)

F/T PSA
(G)

F/T PSA
(DRE)

PSADTZ
(G)

PSADTZ
(DRE)

* significant value, ** significance compared with 50% in AUC considering p < 0.05, AUC = area under the curve
PSAD = PSA density; TZ = transition zone; PSADTZ = PSA density in the transition zone; F/T = free/total

0.28

55.3
0.15
61.5
42.5
25.8
77.2
47.1

0.12

61.5
0.15
50.0
78.2
46.1
80.6
70.4

0.001*

74.6
0.35
82.4
56.9
38.8
90.6
63.2

0.06

66.3
0.15
62.5
72.0
41.7
85.7
69.7

0.008*

70.3
0.35
76.9
55.0
35.7
88.0
60.3

Figure 3  – “Box Plot” graphs showing the distribution of mean
and median PSADTZ values for cancer (n = 17) and hyperpla-
sia (n = 51) in the general and negative digital rectal examina-
tion (n = 13) groups. PSAD-ZT = PSA density in the transition
zone.

55%) in comparison with other diagnostic tests (PSA
parameters), Table-4.

In the comparative analysis of the respective
AUCs, using the Hanley-McNeil method, statistically
significant differences were observed between the
AUC of the PSADTZ parameter and those of the PSA
and PSAD parameters (Table-5). The area under the
curve of the parameter F/T PSA, however, was not
statistically different from the PSADTZ, thus suggest-
ing a similar overall performance for both tests in
increasing PSA specificity.

Results obtained with the multiple logistic
regression analysis model for prediction of PCa,
which applied the “stepwise” selection procedure
based on the 4 variables, excluded non-significant
variables – that is PSA and PSAD – demonstrating
that PSADTZ and free-to-total PSA ratio were the
strongest and most significant predictors of PCa.
When considering values obtained at the best cut-
off points in the original ROC curves, the odds ra-
tio was 9.07 (with p = 0.032) for PSADTZ and 7.45
(with p = 0.027) for free-to-total ratio. When the
assessment was performed using cut-off points with
highest specificity of the ROC curve, odds ratio was
13.71 (p = 0.005) and 6.33 (p = 0.069) respectively,
showing statistical superiority of PSADTZ in pre-
dicting PCa (Table-6).

COMMENTS

Studies have indicated that 2/3 of patients
undergoing biopsy based exclusively on the finding
of an intermediary PSA value show no histological
evidence of PCa (6). In this respect, several new con-
cepts have been introduced regarding PSA, all of them
intended to optimize the clinical usefulness of PSA
by increasing its sensitivity and specificity and, thus,
trying to reduce the numbers of unnecessary biop-
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Table 6  –  Multivariate analysis by logistic regression considering the best cut-off point (CP) and sensitivity (S) of 90-
95%.

Variable

PSADTZ (CP)
PSADTZ (S)
F/T PSA (CP)
F/T PSA (S)

Estimate *

2.2055
2.6188
2.0084
1.8457

Standard Error

1.0283
0.9491
0.9118
1.0169

Wald **

4.60
7.61
4.85
3.29

Significance ***

0.032
0.005
0.027
0.069

Odds Ratio

09.074
13.718
01.248
00.863

* test’s coefficient, ** test’s p, *** p value

PSAD = PSA density; TZ = transition zone; PSADTZ = PSA density in the transition zone; F/T = free/total

sies in men with benign disease. These new concepts
include PSA density, PSA velocity, PSA adjusted for
age, and determination of molecular forms of PSA
(free versus conjugated to proteins) (7,8).

For this purpose, the concept of PSADTZ has
been recently suggested as a valuable approach. When
comparing the results from the assessment of mean
and median values for the parameters obtained in our
study with those demonstrated by the majority of re-
viewed authors, we found an important similarity in
the significant differences obtained in the 2 subgroups
(PCa and BPH) for the variables TZ volume and
PSADTZ (6-8).

On bivariate analysis of correlations, results
observed in the literature have presented correlation
coefficients between the variables total volume and
TZ volume that, when compared, confirm those ob-
tained in our study (7,9-11). Comparative analyses
of the areas under ROC curves of several parameters

demonstrate that higher indexes are observed by the
PSADTZ parameter, both in the total group and in
the segment’s negative digital rectal examination,
volume < 30cc and volume > 30 cc. These results are
comparable in the total group to those found by other
authors (6,7,9-13). However, in a deviation from the
study by Maeda et al. (7) who detected a higher in-
dex in the group with negative digital rectal exami-
nation, the present project did not attain such an out-
come. On the other hand, Lin et al. (15), Akduman et
al. (16), Gohji et al. (17) and Rietbergen et al. (18)
did not find significant statistical differences between
the AUCs of PSAD and PSADTZ, even if they used
different sampling criteria and statistical methods in
relation to our study.

When using the method described by Hanley
and McNeil for comparison between the AUC param-
eters estimated both for the total group and for the
group with negative digital rectal examination, we

Table 5  – Comparative analysis of areas under the curves (AUCs) of PSA density in the transition zone with areas AUCs
of the other parameters in the general and negative digital rectal examination groups.

PSA Parameters

PSA (G)
PSA (DRE)
PSAD (G)
PSAD (DRE)
F/T PSA (G)
F/T PSA (DRE)

AUCs of PSADTZ

74.6
70.3
74.6
70.3
74.6
70.3

AUCs of other
parameters

45.7
44.3
58.2
55.3
61.5
66.3

r value

0.3673
0.3028
0.7950
0.6940
-0.107
-0.249

Means of
Compared AUCs

Z value

3.459
2.559
3.321
2.102
1.124
0.328

P value

0.001*
0.01*
0.001*
0.036*
0.261
0.743

60.15
57.3
66.4
62.8
68.05
68.30

* p < 0.05, r = Pearson’s correlation coefficient, Z = Coefficient of Hanley-McNeil table
PSAD = PSA density; TZ = transition zone; PSADTZ = PSA density in the transition zone; F/T = free/total
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observed that they showed significant differences,
especially when comparing PSADTZ with the PSA
and PSAD parameters. Theses differences have been
demonstrated by other studies as well, thus revealing
the high predictive power of this diagnostic test
(6,7,10,12).

On the other hand, when PSADTZ was com-
pared with the F/T PSA parameter, no statistically sig-
nificant difference was found in either group (p = 0.261
and p = 0.743, respectively). The same result has been
obtained by the majority of previous studies observing
the absolute value of AUC for PSADTZ
(6,7,9,11,13,14). Searching for a cut-off limit for all
parameters that maintained the sensitivity for cancer
detection around minimal limits of 90 to 95%, values
were defined that, in addition to being close to those
evidenced in the literature (except for F/T PSA), pre-
sented very similar corresponding specificity as well
with no exceptions. At 0.3 ng/mL/cc, PSADTZ reached
47% of specificity, the same one obtained by the cut-
off value of 0.25 in the study by Djavan et al. (6).

Finally, by applying the “stepwise” selection
procedure which has been performed by a few au-
thors, our results were in agreement with those dem-
onstrated by Djavan et al. (6,12) in 2 of their studies
(n = 559 and n = 1051 respectively) where the same
exclusions for the PSA and PSAD parameters were
performed due to their low predictive value in both
studies, thus revealing the F/T PSA and PSADTZ
parameters as the strongest and highly predictive for
PCa. This result was also similar to the one presented
by Moon et al. (9).

Among limitations observed in our analysis
is the sample “n” itself, which, despite being regarded
as reduced and consequently presenting a wide con-
fidence interval, was surprisingly able to provide sta-
tistical results that were comparable to larger series.
Analyses related to the predictive ability for
extraprostatic disease were not performed as well,
despite being the object of study in some of the re-
viewed references (19).

The need for cost-effectiveness studies is
evident as the main components of this diagnostic
test involve the performance of 2 procedures, which,
in turn, have their specific costs – even if we can in-
fer a decreased cost when considering savings due to

fewer indications of TRUS with biopsies, its own
associated costs, and risks that are certainly more rel-
evant. Another fact to be considered, which is still
unedited, is the proposal for using the method presented
here in the routine for performance of transrectal bi-
opsies in patients with indication who, in case of a
benign diagnosis even in the presence of suggestive
changes (PSA and/or digital recital examination) could
benefit from another parameter for increasing the speci-
ficity of PSA when altered values are maintained.
When considering the possibility in the near future that
these patients undergo a new invasive procedure that
is not exempt from risks, we must remember the re-
cent studies published by Okegawa et al. (20) and Singh
et al. (21), showing that PSADTZ, as well as advanced
age and presence of high grade PIN, is one of the stron-
gest predictors for PCa in subsequent biopsies follow-
ing the initial biopsy.

CONCLUSION

The PSA parameter known as PSADTZ has
shown itself to possess a statistical power for increas-
ing the specificity, positive predictive value, negative
predictive value and accuracy, which, in addition to
being similar to performance measures verified in the
comparative analysis with F/T PSA, were superior to
the latter in some analyses. The best cut-off point es-
tablished by our study was 0.35 ng/mL/cc.
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EDITORIAL COMMENT

In this study, the authors used ultrasound to
determine the volume of the transition zone where
BPH would be expected to occur and where cancer is
less likely to occur. When the PSA is factored by the
volume of the transition zone, they found that the PSA
density in transition zone was more predictive of pros-
tate cancer than either serum total PSA or PSA den-
sity as routinely determined in patients with a PSA of
4 to 10 ng %. The percentage of free PSA and transi-
tion zone PSA density enhance the specificity of PSA
when determining which patients should undergo re-
peat biopsy. Overall, 25% of the patients were diag-
nosed with prostate cancer. The high cancer rate can
be explained by the fact that patients included in this
study were referred for early diagnosis and not for
screening purposes. Accuracy of transition zone vol-
ume measurement is ultrasonographer-dependent,
which may influence the reproducibility of the pro-

cedure. Of some concern may be the fact that the pre-
dictive power of the PSA transition zone is signifi-
cantly affected by prostate size in prostates weighing
less than 30g in which the transition zone is not mark-
edly enlarged and is therefore more difficult to mea-
sure. The usefulness of the PSA transition zone den-
sity is significantly diminished and less accurate than
free-to-total PSA (1). Finally, unlike PSA parameters,
PSA density in the transition zone requires the use of
transrectal ultrasound, escalating the costs of the test.
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RETROPERITONEOSCOPIC SURGERY WITH EXTRACORPOREAL
URETERO-URETERAL ANASTOMOSIS FOR TREATING RETROCAVAL

URETER
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ABSTRACT

We present a case of retrocaval ureter featuring laparoscopic technique treatment using
extraperitoneal access and extracorporeal suture of the ureteral stumps. Surgical time was 130 min-
utes, and the anastomosis was performed in 40 minutes. There were no intra- or postoperative compli-
cations, and the patient was discharged from hospital on the second postoperative day. The medium-
term outcome featured similar results to pure laparoscopic technique.

We conclude that this technical variation for treatment of retrocaval ureter makes the proce-
dure easier and provides a drastic reduction in surgical time, without compromising the minimally
invasive aspect of this kind of approach.

Key words: ureter; urogenital abnormalities; vena cava, inferior; laparoscopy
Int Braz J Urol.  2005; 31: 147-50

INTRODUCTION

Retrocaval ureter is a rare congenital entity
that ultimately results in a developmental abnormal-
ity of the vena cava inferior, located postero-laterally
to the ureter.

Though it is a congenital pathology, symp-
toms usually arise during the 3rd or 4th decade of life
and result from the compressive effect exerted by the
vena cava on the ureter with consequent proximal
uretero-hydronephrosis. Diagnosis can be suggested
through excretory urography and confirmed through
helical computerized tomography.

The treatment is surgical and is always sug-
gested in symptomatic cases and/or when signs of
renal obstruction are verified. Currently, laparoscopic
surgery has been employed as the minimally inva-
sive therapeutic option. Our objective was to present
a new technical approach that uses laparoscopic sur-
gery with extraperitoneal suture as a strategy for re-
ducing surgical time.

CASE REPORT – SURGICAL TECHNIQUE

A 24-year old woman complained on recur-
ring lumbar colic pain associated with repeated epi-
sodes of acute pyelonephritis on the same side. Labo-
ratory tests showed preserved renal function.

The ultrasound revealed moderate dilation of
the pyelocaliceal system in the right kidney. The ex-
cretory urography showed a J-shaped proximal ure-
ter, suggesting retrocaval ureter (Figure-1). Helical
tomography confirmed this diagnosis.

Due to the clinical picture and findings of
complimentary tests, we decided for surgical treat-
ment. We used the standard extraperitoneal
laparoscopic access through 3 ports (Figure-2).

We dissected the entire proximal ureter and
released the lower renal pole, and then dissected the
distal ureter up to the point of maximum visualiza-
tion in the interaortocaval position, while preserving
the periureteral fat. The ureter was identified and
brought to the extremity of the trocar positioned at

Case Report
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the extremity of the 12th rib, while observing which
would be the point with the least tension for exterior-
ization. The ureter was sectioned at this site. The ure-
teral stumps were exteriorized through the incision
of the 12-mm port after enlarging the skin incision to
20 mm. The proximal and distal ureteral margins were
resected and a good vascularization was observed.
We performed a continuous spatulate suture on the
posterior aspect of the ureter using monocryl 4-0. A
double-J catheter was then inserted. The anterior ure-
ter was sutured like the posterior aspect. The ureter
was repositioned at its usual location (Figure-3) and
a Penrose was inserted for drainage. Total surgical
time was 130 minutes, 40 minutes of which were
employed for the anastomosis. Estimated bleeding
was 50 mL and there were no intraoperative compli-
cations. The patient was discharged from hospital on

the 2nd postoperative day with no intercurrence. The
double-J catheter was maintained for 6 weeks, and
the patient remained asymptomatic following re-
moval. A control urography performed 3 months af-
ter surgery showed good drainage of the ureter with
correction of the anatomic abnormality (Figure-4).

COMMENTS

The classical treatment for retrocaval ureter
consists of separating the ureter, re-anastomosing its
stumps and replacing the ureter in its usual position
while maintaining its irrigation.

Figure 1 – Excretory urography showing proximal uretero-hy-
dronephrosis and typical “J” configuration of retrocaval ureter.

Figure 2 – Configuration of ports used during surgery. A first
12-mm port located between the extremities of the 11th and 12th
ribs (where the ureteral stumps were exteriorized), a second 10-
mm port located 2 cm from the iliac spine (for the 0 grade optic)
and a third 5-mm port located 1.5 cm from the costovertebral
angle’s bisector.
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The transperitoneal laparoscopic surgical re-
pair for retrocaval ureter was first described by Baba
et al. in 1994 (1). Comparisons between previous work
using a laparoscopic approach and historical reports
on open surgery for treatment of retrocaval have
shown the advantages of minimally invasive access,
specifically a shorter hospital stay, reduced postop-
erative pain, early return to daily activities and a re-
markably superior esthetic effect while maintaining
efficacy (2,3).

The main limiting factor for laparoscopic
treatment of this pathology has been the intracorporeal
anastomosis of the ureter, which considerably in-
creases surgical time (1-3), Table-1.

The majority of reports have used a
transperitoneal access. In 1999, Salomon et al. de-
scribed the feasibility of the surgical repair of retro-

Figure 3 – Retroperitoneoscopic aspect of the re-anastomosed
ureter (between yellow lines) (U - ureter; PM – psoas muscle).

Figure 4 – Excretory urography performed after reconstruction
showing good drainage of the ureter (thick arrow = pre-anasto-
mosis; thin arrow = post-anastomosis).

caval ureter through laparoscopic access using the
retroperitoneal approach (3).

We are presenting here a technique that of-
fers a feasible, efficacious and fast alternative for
cases where it is possible to exteriorize the stumps
that will be anastomosed. Difficulties resulting from
the intracorporeal suture, which is more significant
when the extraperitoneal access is preferred, are thus
eliminated. Antegrade insertion of the double-J cath-
eter prevents the endoscopic approach from being
performed at the beginning. The patient’s body habi-
tus is important in order to safely accomplish this
approach. The proper planning of the site where the
ureter should be sectioned, the perfect maintenance
of its irrigation properties and a proper assessment of
the ureteral segment’s feasibility are fundamental for
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Table 1 –  Case reports in the literature using laparoscopic technique for surgical repair of retrocaval ureter.

Author

Baba, 1994
Matsuda, 1996
Polascik, 1998
Salomon, 1999
Ameda, 2001

Present study, 2004

N. of Cases

1
1
1
1
2

1

Access

Transperitoneal
Transperitoneal
Transperitoneal
Retroperitoneal
Transperitoneal
Retroperitoneal

Retroperitoneal

Ports

5
5
3
4
4
4

3

Surgical Time

9h 20 m
7h 30 m
3h 45 m
4h 30 m
7h 30 m
6h 40 m

2h 10 m

Anastomosis Time

2h 30 m
-
-
-
-
-

40 m

success using this technical variation. The long-term
postoperative result shows an effectiveness that is
similar to the pure laparoscopic technique. Surgical
time was the lowest posted in the literature so far.

The authors acknowledge Dr. Pedro Forseto Jr. and
Dr. Marcelo M. Gava for patient assistance and

cooperation in the conduction of this project.
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ABSTRACT

The authors report a case of a 60-year-old woman presenting with a renal cell carcinoma in
which the first sign leading to its diagnosis was a cervical metastasis, an uncommon site of distant
disease in renal neoplasms.

The patient had an 18-month history of a progressively enlarging cervical mass at the ante-
rior aspect of the neck. After laboratory and radiological evaluation, the cervical mass was excised,
and the microscopic and immunohistochemical patterns suggested the possibility of a metastatic renal
cell carcinoma. Computerized tomography of the abdomen showed a solid, 4 cm left renal mass. A
radical left nephrectomy was performed, and the histology confirmed the suspected diagnosis. The
patient received immunotherapy, and in a follow-up period of 9 months, there was no evidence of
recurrent disease. It seems that head and neck metastasis of renal cell carcinoma should preferentially
be treated with surgical excision because of the associated morbidity and quality-of-life issues.

Key words: kidney neoplasms; renal cell, carcinoma; neoplasms metastasis; head and neck
Int Braz J Urol.  2005; 31: 151-2

ANTONIO C. POMPEO, HIDEKI KANASHIRO, MATHEUS N. SILVA

INTRODUCTION

Renal cell carcinoma represents approxi-
mately 3% of all adult malignancy. The most com-
mon site of metastases is bone and lung, but it has
been documented to metastasize to every organ and
site in the body (1). Renal cell carcinoma is the third
most common infraclavicular neoplasm to metasta-
size to head and neck following lung and breast car-
cinoma. The authors report a case of a patient who
had a cervical mass as the first sign leading to diag-
nosis of renal cell carcinoma.

CASE REPORT

A 60-year-old woman was referred to the head
and neck surgery service of our hospital with an 18-
month history of a progressively enlarging cervical

mass at the anterior aspect of the neck. Physical ex-
amination disclosed a friable, ulcerated, 20 cm ante-
rior cervical mass (Figure-1). A plain radiography of
the thorax was normal.

Figure 1 – Large anterior cervical mass.
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Computerized tomography of the neck
showed a solid mass in the superficial space of the
neck, invading pre-laryngeal muscles in the visceral
space. Incisional biopsy was inconclusive.

A wedge resection of the cervical mass was
performed, and a microsurgical antero-lateral thigh
flap closed the wound. Microscopic examination was
suggestive of metastatic carcinoma. The immunohis-
tochemical analysis revealed a possible renal cell car-
cinoma.

The patient was then referred for urological
evaluation. She denied any urinary symptoms. Com-
puted tomography of the abdomen showed a solid, 4
cm left renal mass, which seemed restrict to renal pa-
renchyma (Figure-2). On physical examination, there
was no abdominal or flank mass. A radical left ne-
phrectomy was then performed, and the patient re-
ceived immunotherapy there after. The patient has
been under continual medical observation, and there
was no evidence of recurrent disease in a follow-up
period of 9 months.

COMMENTS

Metastases commonly occur in renal cell
carcinoma, about 40% of patients presenting with
metastatic disease. The most frequent sites are lung,
regional lymph nodes, bone, and liver (2). Approxi-
mately 15% of patients with renal cell carcinoma
have extracranial head and neck metastases (2). In
7.5% of patient with renal cell carcinoma, the head
and neck metastasis is the presenting complaint.
However, only 1% of patients with renal cell carci-
noma have metastases confined only to the head and
neck, and solitary cervical metastatic mass, as in our
patient, is rare.

Usually, the role of surgery in metastatic re-
nal cell carcinoma is for diagnosis and debulking of
disease. Excision of solitary metastatic lesion of re-
nal cell carcinoma following nephrectomy results in
a 41% survival at 2 year and 13% survival at 5 years.
Pritchyk et al. (3) consider head and neck metastasis
should be viewed differently because the lesion can
lead to airway compromise, severe bleeding and se-
vere disfigurement. Based on the presented case, we
agree with them that depending on the site of presen-

tation, local resection may improve quality of life and
can provide a chance for cure in the head and neck.

The experience described herein confirms
that bizarre sites of metastases from renal cell carci-
noma should be kept in mind by clinicians and sur-
geons. Moreover, renal cell carcinoma should be con-
sidered in the differential diagnosis of any growing
lesion in the head and neck.
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Figure 2 – Computed tomography scan of the abdomen (axial
view) shows a solid, approximately 4 cm, left renal mass, appar-
ently restrict to renal parenchyma.
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VON RECKLINGHAUSEN’S DISEASE WITH UROGENITAL
MANIFESTATION
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ABSTRACT

Neurofibromatosis or Von Recklinghausen’s disease is a rare disease that affects the urogeni-
tal system in its visceral form. We report on one case where the patient had a recurring mass located
in the vesicouterine space that caused irritative urinary symptoms, which was confirmed as uterine
cervix neurofibroma following surgery and immunohistochemical study. We stress the importance of
a wide resection of such tumors and the need for long-term follow-up due to the high recurrence index
and the risk of malignant transformation.

Key words: Von Recklinghausen’s disease; urogenital system; neoplasm recurrence, local; pelvic
neoplasms
Int Braz J Urol.  2005; 31: 153-4

INTRODUCTION

Neurofibromatosis or Von Recklinghausen’s
disease is a pathology that features dominant autoso-
mal transmission caused by a mutation in the NF1
gene, which is located on chromosome 17q11.2. It
demonstrates 100% penetration but a highly variable
phenotypic expression (1). The incidence of systemic
disease is 1 in every 3000 births; however, urogenital
involvement is rare, and only about 50 cases with
urinary manifestation have been described, in most
cases featuring involvement of the bladder (2). It is
known that there is a 12 to 29% (3) risk of malignant
degeneration and so follow-up with such patients is
important, as is resection of the lesion whenever there
is a suspicion of malignant transformation.

CASE REPORT

A 21-year old Caucasian woman previously
diagnosed with Von Recklinghausen’s disease type I
who had undergone 2 previous operations (exeresis

of neurofibroma in her left forearm and retrovesical
neurofibroma with bladder preservation 13 years ear-
lier). She was assymptomatic and had undergone ab-
dominal and pelvic computerized tomography (CT)
every 6 months during the first 2 years and subse-
quently every 3 years. Since 2001 she had had irrita-
tive urinary symptoms (dysuria, pollakiuria) due to
urinary tract infections (on average every 2 months)
confirmed by urine culture. Physical examination was
normal except for the presence of “café au lait” spots
on her entire body.

An abdominal and pelvic CT was then re-
peated which revealed a homogeneous pelvic mass
in the vesicouterine space causing compression of the
uterus and ureters and promoting thickening of the
bladder wall (Figure-1). Excretory urography showed
dilation in the distal third of the left ureter with a
sharp tapering in the intramural region. Cystoscopy
revealed a large retrotrigonal bulging and the pres-
ence of trigonitis. The patient underwent an explor-
atory laparotomy through an infra-umbilical median
incision. During the intra-operative dissection, we
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observed that the retrovesical mass showed a cleav-
age plane from the bladder which was affecting the
uterus. We subsequently performed a total hysterec-
tomy with a wide lesion re-section.

The pathological study through immunohis-
tochemical analysis with the streptavidin-biotin-per-
oxidase technique evidenced positivity for protein S-
100 and vimentin antibodies, confirming that the le-
sion was a diffuse neurofibroma of the uterine cervix
(Figure-2).

Figure 2 – Histological study showing spindle cells with fibril-
lar cytoplasm and elongated nuclei characterizing diffuse neu-
rofibroma (HE, X20). Insertion showing nuclear immunoreac-
tivity to protein S100.

Figure 1 – Computerized abdominal tomography showing a pel-
vic mass with indefinite limits between the uterus and bladder,
causing a bulging in the trigone region.

COMMENTS

Neurofibromatosis is a hamartomatous dis-
ease of the cell components originating from the neu-
ral crest. Neurofibromas are tumors of the autonomic
peripheral nerves (Schwann cells) and rarely involve
organs in the urogenital system. They most commonly
affect the bladder due to the presence of a rich auto-
nomic plexus. The pathogenesis is unknown, how-
ever it is known that there is a considerable risk of
malignant degeneration (from 12 to 29%) which war-
rants clinical follow-up and serial imaging exams
along with tumor exeresis if the mass increases sud-
denly, since this could suggest malignant transforma-
tion. Local recurrence is common, especially in large
skin neurofibromas, thus clinical follow-up with CT
is required every 6 months during the first 2 years
and then annually.
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FIBROEPITHELIAL POLYP OF THE URETHRA
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ABSTRACT

The fibroepithelial polyp of the urethra is rare in adults. Hematuria and obstructive urinary
symptoms are the most common findings. The treatment of choice is endoscopic resection and the
prognosis for these lesions is excellent. There is no previous report on recurrence. We describe 2 new
cases, with 1 of them presenting recurrence following surgical resection.

Key words: urethra; neoplasms, fibroepithelial; polyp
Int Braz J Urol.  2005; 31: 155-6

INTRODUCTION

Fibroepithelial polyps of the urethra are rare
lesions in adults and are most frequently seen in males
during the first decade of life. Few cases have been
described in the literature so far. As well as physical
examination, the investigation for these polyps usu-
ally includes imaging exams (voiding
cystourethrography and ultrasonography) and urinary
endoscopy. However, the diagnosis is primarily es-
tablished by pathology. There is no association with
malignant degeneration.

CASE REPORTS

Case 1
A 62-year old male patient reported painless

total hematuria for 5 days. He had a previous history
of smoking and arterial hypertension. Physical ex-
amination and ultrasonography of the urinary tract
did not reveal any significant changes. The
cystourethroscopy showed a vegetating pediculate
lesion measuring approximately 0.5 cm in diameter
located distally from the verumontanum. A transure-
thral resection was performed and the pathological

diagnosis was of a fibroepithelial polyp of the ure-
thra. The patient is asymptomatic after a 1-year fol-
low-up.

Case 2
A 49-year old female patient presented a his-

tory of dysuria and urethral tumor for approximately
4 months. The physical examination showed a poly-
poid lesion measuring approximately 4 cm at its
longer length originating from the distal third of the
urethra and exteriorizing through the external ure-
thral meatus (Figure-1). A cystoscopy was per-
formed, which showed no alteration. The patient
underwent exeresis of the lesion using an open ap-
proach with a good outcome. The histopathological
analysis showed it to be a fibroepithelial polyp of
the urethra. The postoperative outcome was good,
but 1 year after surgery a new lesion was observed
in the same urethral topography with very similar
characteristics to the first one. A new exeresis was
performed following an analysis of the potential for
polypoid reactions, such as inflammatory process
and urethral caruncle, because of the patient’s age
and gender. Potential for these reactions was ex-
cluded.
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COMMENTS

Fibroepithelial polyps of the urethra are usu-
ally diagnosed during the first decade of life. They
are constituted by connective tissue and smooth
muscle cells covered by a normal transitional epithe-
lium or by areas of squamous metaplasia (1).

The most frequent clinical manifestation in
adults is hematuria, while obstructive symptoms
are predominant in children. A voiding
cystourethrography can aid in the diagnosis as it can
identify a filling defect at the level of the prostatic
urethra in males. Ultrasonography is another addi-

tional resource for revealing polypoid lesions that can
extend to the bladder neck, and cystourethroscopy al-
lows the direct visualization of the lesion (2). How-
ever, diagnosis is primarily confirmed by the lesion’s
histological analysis. Differential diagnosis includes
formations resulting from urothelial reactions, such
as inflammatory processes and, in post-menopausal
women, urethral caruncles. All these conditions re-
veal the development of “polypoid” lesions without
the characteristics of connective stroma with smooth
muscle fibers, which are present in fibroepithelial
polyps.

The treatment of choice for urethral polyps
is endoscopic resection. The open approach was cho-
sen for this female patient due to the proximity of the
lesion to the external urethral meatus. There was also
a recurrence of the lesion, something that had not pre-
viously been described for fibroepithelial polyps of
the urethra. The prognosis of such lesions is excel-
lent and there is no malignant degeneration (3).
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Figure 1 –  Fibroepithelial polyp of the urethra exteriorizing
through the external urethral meatus.
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ABSTRACT

Objective: To assess the results of an upper pole nephrectomy technique on 5 children.
Materials and Methods: Upper pole nephrectomy was performed on 5 children, including 4

females and 1 male. Age ranged from 3 to 6 years old. The technique was performed without initial
dissection of the renal pedicle. The upper pole is incised and removed. Upon its complete dissection,
the segment that drains the upper pole is easily identified, clamped and sectioned.

Results: Three children with ureterocele and 2 with ectopic ureter underwent this procedure.
There was no intra- or postoperative complication with this technique. DSMA scintigraphy showed
no decrease in renal function in the remaining kidney following the procedure.

Conclusion: The polar nephrectomy technique is simple, and has the advantage of not ap-
proaching the renal hilum, which makes surgery less laborious and prevents risk of renal damage,
hemorrhage and decreased function in the remaining renal portion.

Key words:  kidney; ureter; children; abnormalities; ectopic; ureterocele
Int Braz J Urol.  2005; 31: 157-60

INTRODUCTION

Ureteropelvic duplication is the most frequent
abnormality in the upper urinary tract (1). When the
upper pole is not functioning, the standard treatment
is nephrectomy of this segment (2). On children, this
surgery is usually performed through a classic open
approach, with isolation of the renal vascular pedicle,
clamping of the upper segment of the renal artery and
excision of the ischemic segment. However, arterial
dissection increases surgical time, and isolation of
the upper segment of the renal artery is sometimes
not feasible, and there is an additional risk of vascu-
lar lesion (3). As well, the standard technique runs
the risk of causing function loss in the lower pole in
around 5% of cases because of damage to vessels ir-
rigating this segment (3-6). Jednak et al. described a

simplified upper pole nephrectomy technique where
the dissection of the renal vascular pedicle is avoided
(7). Thus, there is a reduction in operative time and
surgical risk, in addition to maximizing the remain-
ing renal function. However, there has been no other
series reporting further experience with this technique,
and we describe here our initial experience.

MATERIALS AND METHODS

Upper pole nephrectomy was performed on
5 children, including 4 females and one male. Age
range was from 3 to 6 years old.

With the patient in a lumbotomy position, an
incision is performed on the flank between the 11th
and 12th ribs. In contrast to Jednak et al. (7), who
approach the kidney at the beginning of the proce-
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dure, we first isolate the ureter that drains the upper
pole. In this stage, we perform a small incision in the
ureter and introduce a 6F urethral catheter towards
the kidney. This makes identification of the uretero-
pelvic junction easier when the upper pole is ap-
proached. The catheter is fixed by means of non-ab-
sorbable suture. Next, we identify the upper pole,
which presents a clear delimiting line with the lower
pole. The polar dissection is facilitated by applying
sutures that pull the upper pole. Following complete
dissection, the pole in incised for its entire diameter
towards the renal hilum. From this point, we identify
the ureteropelvic orifice through the presence of the
previously inserted catheter (Figure-1).

Following the incision in the upper pole, the
base of the collecting system is incised in the same
direction. Next, we section the segment at the limit-
ing line between the 2 poles, taking care not to incise
the collecting system at the lower kidney. During this
stage, small bleeding can occur at the parenchymal
edge, which can be easily identified and controlled
with catgut suture.

Close to the renal hilum, we can easily iden-
tify vessels that irrigate and drain the upper pole. The
segmental artery is easily isolated, clamped and su-
tured. The next stage consists of pulling the ureter by
the site where it was approached in the early phase of
surgery, and sectioning it at the lowest point possible
(Figures-2 and 3). A schematic drawing for better
understanding is present on Figure-4.

Figure 1 – Incised upper pole. Note the exteriorized catheter
through ureteropelvic junction.

Figure 2 – The entire upper pole is dissected and incised in 2
portions. Note the catheter in the upper ureter close to the ure-
teropelvic junction.

Figure 3 – Surgical specimen. Note the renal upper pole and
corresponding ureter.
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Figure 4  –  A) The dotted line shows the incision site of the upper pole; B) The incised upper pole; C) Internal view of the upper pole,
showing the incision site; D) Internal view of the upper pole, with the segment base previously incised (only the collecting system is
incised); E) Dissection of the entire upper pole and ligation of the upper segment of the renal artery under direct view.

A B

C
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The edges between the lower pole and the
excised upper pole are then closed with tensionless
3-0 plain catgut sutures. If required, fat can be inter-
posed between the stitches.

RESULTS

All patients had a non-functioning upper pole
as shown by renal scintigraphy using dimercapto suc-
cinic acid (DMSA). Three patients had intravenous
urographies showing good drainage of contrast me-
dium only in the lower renal system. Of the 5 chil-
dren, 3 had ectopic ureterocele and 2 had ectopic ure-
ter.

There were no transoperative intercurrences
in any case. No child was left with external drainage.
Discharge from hospital occurred on the 1st postop-
erative day in one patient, on the 2nd day in 3 pa-
tients and on the 3rd day in 1 patient. All patients
underwent renal DMSA scintigraphy from the 2nd
postoperative month on, with no case showing a de-
crease in renal function.

COMMENTS

We present our initial experience using a
simplified polar nephrectomy technique (7). This
technique is easy to perform and has the advantage
of not requiring dissection of the renal hilum and
facilitating the excision of the upper pole, which is
performed under direct viewing. Non-dissection of
the hilum prevents iatrogenic lesions, reduces sur-
gical time and prevents the ligation of branches that
irrigate the lower pole, and thus avoids decreased
function in this segment (4-6). Additionally, vascu-
lar dissection is difficult in some cases. The exci-
sion of the upper pole is performed under direct

viewing after the parenchyma is opened, minimiz-
ing the risks of inadvertent excision of the lower
pole. This procedure accomplishes the goal of the
surgery; that is, to maximally preserve the remain-
ing renal function. With this technique, the segmen-
tal artery is easily identified and ligated under di-
rect view far from the main renal artery.

In all our cases, surgery was successfully per-
formed with no intra- or postoperative complications
and with no loss of renal function on postoperative
DMSA scintigraphy. In conclusion, the simplified
technique for upper pole nephrectomy is a simple,
fast and effective method for treating children with
function loss in this segment.
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STONE DISEASE _______________________________________________________________

Percutaneous nephrolithotomy for caliceal diverticular calculi: a novel single stage approach
Kim SC, Kuo RL, Tinmouth WW, Watkins S, Lingeman JE

Methodist Hospital Institute for Kidney Stone Disease, Indiana University School of Medicine, Indianapolis,
Indiana, USA

J Urol. 2005; 1734: 1194-8

Purpose: Current percutaneous treatment of symptomatic caliceal diverticular calculi involves renal
access, stone removal, dilation of the diverticular communication, fulguration of the cavity and placement of a
nephrostomy tube. We reviewed the outcomes of patients undergoing a novel single stage percutaneous
nephrolithotomy technique for radiopaque caliceal diverticular stones that eliminates ureteral catheterization
and entry into the renal collecting system.

Materials and Methods: A total of 21 patients (8 male and 13 female including 1 bilateral) with a mean
age of 42.4 years underwent percutaneous nephrolithotomy for caliceal diverticular stones from February 2001
to May 2003. Of the diverticula 12 were upper pole, 4 were interpolar and 6 were lower pole. Infracostal access
was established by the urologist directly onto the radiopaque stones without the aid of a ureteral catheter. After
balloon tract dilation a 30Fr Amplatz sheath was placed and following stone removal the diverticulum was
fulgurated. The infundibulum was neither cannulated nor dilated. A 20Fr red rubber catheter or an 8.5Fr Cope
loop was placed into the diverticulum. Stone-free status was assessed by noncontrast computerized tomography
on postoperative day 1 (POD1). The drainage tube was removed if there was no urine drainage and the kidney
was stone-free. Excretory urography was performed at 3 months to evaluate diverticular resolution.

Results: Of 21 patients 20 were discharged home tubeless on POD1 and 18 of 21 (85.7%) renal units
were stone- free on POD1 noncontrast computerized tomography. Mean operative time was 58.5 minutes and
mean stone burden was 138.9 mm. Mean stone diameter was 11.6 mm and mean diverticular diameter was 15.3
mm. Of 22 renal units 16 had followup excretory urography. All diverticula decreased in size and 14 (87.5%)
had complete resolution.

Conclusions: In patients with symptomatic radiopaque caliceal diverticular stones, a single stage
procedure without the need for ureteral catheterization combined with direct infracostal diverticular puncture
allows for a rapid procedure with little morbidity.

Editorial Comment
A variety of minimally invasive treatment options is available for the treatment of stone-bearing caliceal

diverticula, including SWL, ureteroscopy, PCNL and laparoscopy. Among these, the percutaneous approach has
been shown to offer the most consistent stone-free, symptom-free and diverticulum-free results. However, there is
no consensus as to the optimal technique for management of the diverticulum or the diverticular neck. While most
investigators recommend fulguration of the diverticulum, some additionally advocate identification and treatment
of the diverticular neck with dilation or endoincision to assure drainage from a persistent diverticular cavity in the
event ablation fails. Others, however, feel that treatment of the cavity is sufficient and recommend no treatment of
the neck, since treatment adds time and risk to the procedure, primarily by way of bleeding, and generally necessitates
placement of a transdiverticular drainage tube for a few days to a week to assure a patent tract.

Although outcomes with the various percutaneous approaches have been excellent, Kim and colleagues
challenge the need for additional retrograde access to facilitate identification and treatment of the diverticular
neck by advocating simple subcostal access to the diverticulum, fragmentation/removal of the stone and fulguration
of the cavity without addressing the diverticular neck. With this approach, a stone free rate of 86% was achieved,
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and in 88% of cases the diverticulum resolved completely or was reduced in size. This approach has the advantage
of avoiding a supracostal approach in most cases of upper pole diverticula since access into the collecting system
is not necessary and consequently a cephalad-directed access tract, below the 12th rib, will provide adequate
access to the diverticulum. Although symptomatic outcomes were not addressed in this study, it is probably safe to
assume that at least the 88% of patients rendered stone free and in whom the diverticulum resolved are symptom-
free. Of note, the key to the success of these difficult cases is in the access. Provided the stone is visible to provide
a target for percutaneous puncture, this approach can be successful. However, in some cases the diverticulum is
difficult to identify fluoroscopically without the aid of retrograde instillation of contrast to opacify the diverticulum,
in which case, a ureteral catheter or occlusion balloon can be a welcome aid.

Dr. Margaret S. Pearle
Associate Professor of Urology

University of Texas Southwestern Med Ctr
Dallas, Texas, USA

Emergency extracorporeal shockwave lithotripsy for acute renal colic caused by upper urinary-tract
stones

Kravchick S, Bunkin I, Stepnov E, Peled R, Agulansky L, Cytron S
Department of Urology, Barzilai Medical Center, Ashkelon, Israel

J Endourol. 2005; 19: 1-4

Purpose: To evaluate emergency SWL for the treatment of upper urinary-tract stones causing renal colic.
Patients and Methods: Between January 1999 and June 2003, 53 patients with a mean age of 46.6 years

(range 22-65 years) were enrolled. The inclusion criteria were acute renal colic, radiopaque 5-mm to 1.5-cm
calculi in the ureteropelvic junction (N=10) or upper ureter (N=43), and no evidence of urinary-tract infection or
acute renal failure. The mean stone size was 7.14 mm (range 5-13 mm). Patients were randomly assigned to the
control (N=28) and study (N=25) groups using previously prepared cards in envelopes. Patients in the study group
underwent emergency SWL, while patients in the control group underwent scheduled SWL within 30 days. Stone
status was evaluated 4 weeks after lithotripsy. There was no significant difference between the control and study
groups with respect to age, sex, stone location or volume, renal obstruction, or days spent in the hospital for pain
control. Available fragments of stones were sent for infrared spectroscopy. Preoperative and postoperative data
were compared in the two groups using SPSS 10.0 statistical software.

Results: The SWL treatment lasted 50 +/-11 minutes. The stone-free rates were 72% and 64% and the
efficiency quotients were 53% and 44% in study and control groups, respectively. Patients in the control group
spent more time in the hospital (P=0.014) and in recovery at home (P=0.011).

Conclusion: Emergency SWL for acute renal colic caused by upper-ureteral stones is a safe procedure
and offers effective release from pain and obstruction. It also decreases hospitalization days and hastens return
to normal activity.

Editorial Comment
In most patients, acute renal colic resolves within 24-48 hours, and thus when treatment of an obstructing

stone is deemed necessary, the procedure can be scheduled electively. However, symptoms may recur, are
unpredictable and can necessitate repeat emergency room or office visits prior to planned treatment. As such,
for patients experiencing acute renal colic who have a low likelihood of spontaneous stone passage, acute
treatment may be desirable. However, it is not clear if SWL success rates are compromised by the state of acute
colic or if pain resolves promptly with SWL treatment.
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Kravchick and colleagues randomized 53 patients with acute renal colic due to 5 to 15 mm isolated UPJ
or proximal ureteral calculi to undergo “emergency” SWL (within 48-72 hours) or elective SWL (within 30
days). Stone free rates, need for retreatment and auxiliary procedure rates were comparable between the 2
groups; however, the group treated “emergently” required fewer days in the hospital and missed fewer work
days compared with the group treated electively. Furthermore, no patients treated “emergently” required upper
tract drainage compared with 2 patients in the electively treated group. Unfortunately, time to resolution of
obstruction was not addressed.

This study suggests that SWL treatment of patients during or within a short time of an episode of acute
renal colic avoids unnecessary pain or need for intervention without compromising stone free rates. Other
investigators have likewise demonstrated that SWL treatment of patients with high grade or complete obstruction
is associated with acceptable stone free rates and results in resolution of the obstruction in most patients within
72 hours, thereby confirming the safety and efficacy of treatment under conditions of acute renal colic and/or
obstruction (1,2).
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ENDOUROLOGY & LAPAROSCOPY ________________________________________________

Evolution of hand-assisted laparoscopic surgery
Boland JP, Kusminsky RE, Tiley EH, Tierney JP

Department of Surgery, Robert C. Bryd Health Science Center, University of West Virginia, Charleston, West
Virginia, USA

J Endourol. 2005; 19: 133-5

The authors described the history of the first hand assisted splenectomy and nephrectomy, as well as,
then the development of hand assisted devices and laparoscopic equipment. The use of laparoscopic endo-GI
staplers was not universally accepted among surgeons creating controversy, instrument that became standard in
all major laparoscopic ablative surgery.

This manuscript also helps us to understand the importance of societies, associations and their specific
publications to better disseminate information, ideas and technology.

Editorial Comment
Since the first laparoscopic procedure was performed in intrabdominal organs, technology and techniques

evolved including the hand-assisted laparoscopic surgery. This paper describes the complexity of developing
new surgical techniques and the roadblocks that one may encounter despite the efficient surgical team and
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willingness of a group of surgeons and their institution. The authors also illustrate the importance of specific
societies that can promote the dissemination of ideas and information.

Dr. Fernando J. Kim
Assistant Professor of Urology

University of Colorado Health Sciences Center
Denver, Colorado, USA

Laparoscopic radical prostatectomy
Trabulsi EJ, Guillonneau B

Section of Minimally Invasive Surgery, Department of Urology, Memorial Sloan Kettering Cancer Center,
New York, New York, USA
J Urol. 2005; 173: 1072-9

Purpose: After the pioneering period when only few teams were performing the procedure, the
laparoscopic approach to radical prostatectomy has become widespread with several technical variations. A
comprehensive review of the published literature on laparoscopic radical prostatectomy was performed to
determine the current state of the art of this surgical innovation in terms of perioperative parameters, functional
results and cancer control.

Materials and Methods: English language, peer-reviewed articles published before June 2004 concerning
laparoscopic radical prostatectomy were found by MEDLINE query. All articles were analyzed and none was a
priori excluded. Conclusions were drawn from series of 50 or more patients.

Results: Laparoscopic radical prostatectomy is being performed at multiple centers worldwide using
various surgical approaches and technologies. Analysis of perioperative parameters, including surgical blood
loss, operative time, complications and convalescence, demonstrated low morbidity and showed a clear trend
toward improvement with increased experience. The reported positive surgical margin rates were lower in
series that are more recent. As measured by prostate specific antigen recurrence and disease-free intervals,
oncological results and cancer control rates are difficult to ascertain in the immature series published to date.
Functional results in terms of postoperative urinary and sexual function appear encouraging.

Conclusions: Overall, the current operative, oncological and functional results of laparoscopic radical
prostatectomy appear to approximate those of open radical retropubic prostatectomy. These results justify the
considerable interest of the urological community in laparoscopy, as evidenced by its widespread application.
Nevertheless, longer follow-up and more mature data are needed definitively to establish laparoscopic radical
prostatectomy as an alternative to the retropubic approach.

Editorial Comment
It is clear that laparoscopic radical prostatectomy is a surgical technique that can be learned and

reproduced anywhere in the globe. Long-term data is still lacking in terms of oncological safety but overall this
is a technique that seems comparable to open retropubic prostatectomy.

Dr. Fernando J. Kim
Assistant Professor of Urology

University of Colorado Health Sciences Center
Denver, Colorado, USA
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IMAGING _______________________________________________________________________

Correlation of proton MR spectroscopic imaging with Gleason score based on step-section pathologic
analysis after radical prostatectomy

Zakian KL, Sircar K, Hricak H, Chen HN, Shukla-Dave A, Eberhardt S, Muruganandham M, Ebora L,
Kattan MW, Reuter VE, Scardino PT, Koutcher JA

Department of Medical Physics, Memorial Sloan-Kettering Cancer Center, New York, NY, USA
Radiology. 2005; 234: 804-14

Purpose: To determine whether hydrogen 1 magnetic resonance (MR) spectroscopic imaging can be
used to predict aggressiveness of prostate cancer.

Materials and Methods: All patients gave informed consent according to an institutionally approved research
protocol. A total of 123 patients (median age, 58 years; age range, 40-74 years) who underwent endorectal MR
imaging and MR spectroscopic imaging between January 2000 and December 2002 were included. MR imaging
and spectroscopy were performed by using combined pelvic phased-array and endorectal probe. Water and lipids
were suppressed, and phase-encoded data were acquired with 6.2-mm resolution. Voxels in the peripheral zone
were considered suspicious for cancer if (Cho + Cr)/Cit was at least two standard deviations above the normal
level, where Cho represents choline-containing compounds, Cr represents creatine and phosphocreatine, and Cit
represents citrate. Correlation between metabolite ratio and four Gleason score groups identified at step-section
pathologic evaluation (3 + 3, 3 + 4, 4 + 3, and > or =4 + 4) was assessed with generalized estimating equations.

Results: Data from 94 patients were included. Pathologic evaluation was used to identify 239 lesions.
Overall sensitivity of MR spectroscopic imaging was 56% for tumor detection, increasing from 44% in lesions
with Gleason score of 3 + 3 to 89% in lesions with Gleason score greater than or equal to 4 + 4. There was a trend
toward increasing (Cho + Cr)/Cit with increasing Gleason score in lesions identified correctly with MR spectroscopic
imaging. Tumor volume assessed with MR spectroscopic imaging increased with increasing Gleason score.

Conclusion: MR spectroscopic imaging measurement of prostate tumor (Cho + Cr)/Cit and tumor
volume correlate with pathologic Gleason score. There is overlap between MR spectroscopic imaging parameters
at various Gleason score levels, which may reflect methodologic and physiologic variations. MR spectroscopic
imaging has potential in noninvasive assessment of prostate cancer aggressiveness.

Editorial Comment
MR spectroscopic imaging of prostate provides metabolic data to the anatomical data obtained with

conventional MR imaging. This technique has demonstrated an improvement in localizing cancer to a sextant
of the prostate, estimating extracapsular extension, assessing the aggressiveness of prostate cancer and in
localizing hidden suspicious areas of cancer in patients with rising PSA and negative prior biopsies. Specifically,
MR spectra from regions of prostate cancer show a significant reduction or absence of citrate and polyamines,
while choline is elevated relative to creatine resulting in significant changes in the (choline + creatine)/citrate
ratio in regions of cancer . In this paper, the authors confirm previous study on the value of MR spectroscopic
imaging as a noninvasive tool to assess prostate cancer aggressiveness. This is a very important contribution
since prostate cancer aggressiveness is a key predictor of patient outcome. Several studies have shown that the
biopsy results are limited in the determination of all cancer and Gleason grades. In the present study the authors’
shows that when compared with radical prostatectomy results, biopsy was used to correctly predict the pathologic
Gleason score in only 64% of patients, 27 % were upgraded and 9 % downgraded. Another interesting observation
was that the tumor volume, as defined by the number of MR spectroscopic imaging positive voxels, was positively
correlated with Gleason score. In other words, MR spectroscopic imaging measurements of prostate tumor
(Cho + Cr) / Cit and tumor volume correlate with pathologic Gleason score.
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In this study, they had a sub-optimal overall sensitivity of MR spectroscopic imaging for cancer Gleason
3+3. This results are very different from ours .We had a much higher sensitivity than 44% for the detection of
tumor Gleason 3+3. One possible explanation is probably related to the fact that the authors used air in the
endorectal coil. By switching the air to liquid perfluorocarbon, in the last 2 years, we were able to obtain much
better MR spectra with superior metabolites discrimination and superior detection of tumor Gleason 3+3.
Similarly to the authors we have found higher (Cho+Cr) / Cit ratios in patients with tumor with higher Gleason
scores.
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Evaluation of the renal venous system on late arterial and venous phase images with MDCT
angiography in potential living laparoscopic renal donors

Kawamoto S, Lawler LP, Fishman EK
The Russell H. Morgan Department of Radiology and Radiological Science, Johns Hopkins Hospital,

Baltimore, MD, USA
AJR Am J Roentgenol. 2005; 184: 539-45

Objective: The objective of our study was to assess whether both renal arteries and renal veins can be
evaluated using single-phase MDCT data sets alone to eliminate the need for both arterial and venous phase
data sets.

Materials and Methods: One hundred consecutive potential living renal donors who underwent 4-
MDCT were evaluated. CT was performed with 120 mL of IV contrast material at an injection rate of 3 mL/sec.
Both late arterial and venous phase acquisitions were obtained at 25 and 55 sec from the start of IV contrast
injection, respectively. The number of the right and left renal veins and its anatomic variations were assessed by
two reviewers. Late arterial phase images were evaluated initially, and then venous phase images were analyzed
to assess opacification of the renal vein and to see whether venous phase data sets changed or added information
about the venous anatomy as seen on late arterial phase images.

Results: The retroaortic left renal vein was found in two subjects, and the circumaortic left renal vein
was detected in three subjects. The renal veins were adequately opacified on late arterial phase images in all
subjects. There were six subjects who had a normal left renal vein with a small posterior branch coursing
posterior to the aorta and draining into the inferior vena cava, which were difficult to differentiate from the
lumbar vein or ascending lumbar vein; in three of these six subjects, the small posterior branch was opacified
only on venous phase images.
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Conclusion: Late arterial phase images obtained at 25 sec after the start of contrast injection can reveal
the renal vein anatomy except for a small posterior branch of the left renal vein difficult to differentiate from
the lumbar or ascending lumbar vein, as seen in three subjects. The data suggest that venous phase imaging is
not necessary for the evaluation of renal vein anatomy.

Editorial Comment
Recently, several studies have shown that helical multidetector CT angiography has the potential to

replace excretory urography and renal angiography in the evaluation of potential living renal donors. As we
know this evaluation should include the assessment of renal arteries, renal parenchyma, collecting system
and renal venous system. In order to obtain such complete evaluation several acquisitions should be used
(pre-contrast and 25 sec, 70-80 sec, and 180 sec after the start of an intravenous injection of contrast material).
It is evident that the radiation dose delivered to living donor will increase with the number of acquisition
performed. The purpose of this paper was to assess whether both renal arteries and renal veins can be evaluated
using single-phase helical multidetector CT angiography in an attempt to eliminate the need for both arterial
and venous phases. The authors concluded the late arterial phase images obtained at 25 sec adequately
demonstrated renal arteries and the right and left renal veins in all subjects, but in 7% and 16% of the
patients they could not demonstrate the left adrenal vein and left gonadal vein. This can be considered a
relatively limitation of this study since the adrenal vein and gonadal veins are tributary of the left renal vein
in almost all individuals. For an adequate and global evaluation of the living donor who is going to be
operated by a laparoscopic nephrectomy, some institutions, including ours, prefer the utilization of magnetic
resonance imaging. MR-angiography presents 89.4% sensitivity, 94.1% specificity and 90.6% accuracy for
the demonstration of the arterial anomalies. For demonstration of the venous anomalies MR-angiography
has 98.3% sensitivity, 100% specificity and 98.4% accuracy. One of the greatest advantages of MR over CT
angiography is the fact that MR does no use ionizing radiation. For these reason we can perform, as many
acquisition are necessary in order to obtain a complete evaluation of the living donor. However, one of the
main limitations of MR imaging is its inability to demonstrate urinary stones particularly those located in the
renal parenchyma. This interesting study suggests that venous phase imaging is not necessary for the evaluation
of renal vein anatomy. However, a large number of patients need to be studied using this single phase protocol
in order to validate this conclusion.
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UROGENITAL TRAUMA _________________________________________________________

Selective nonoperative management in 1,856 patients with abdominal gunshot wounds: should routine
laparotomy still be the standard of care?

Velmahos GC, Demetriades D, Toutouzas KG, Sarkisyan G, Chan LS, Ishak R, Alo K, Vassiliu P, Murray JA,
Salim A, Asensio J, Belzberg H, Katkhouda N, Berne TV.

Department of Surgery, Division of Trauma and Critical Care, University of Southern California Keck
School of Medicine, Los Angeles, California, USA
Ann Surg. 2001; 234: 395-402; discussion 402-3

Objective: To evaluate the safety of a policy of selective nonoperative management (SNOM) in patients
with abdominal gunshot wounds.

Summary Background Data: Selective nonoperative management is practiced extensively in stab wounds
and blunt abdominal trauma, but routine laparotomy is still the standard of care in abdominal gunshot wounds.

Methods: The authors reviewed the medical records of 1,856 patients with abdominal gunshot wounds
(1,405 anterior, 451 posterior) admitted during an 8-year period in a busy academic level 1 trauma center and
managed by SNOM. According to this policy, patients who did not have peritonitis, were hemodynamically
stable, and had a reliable clinical examination were observed.

Results: Initially, 792 (42%) patients (34% of patients with anterior and 68% with posterior abdominal
gunshot wounds) were selected for nonoperative management. During observation 80 (4%) patients developed
symptoms and required a delayed laparotomy, which revealed organ injuries requiring repair in 57. Five (0.3%)
patients suffered complications potentially related to the delay in laparotomy, which were managed successfully.
Seven hundred twelve (38%) patients were successfully managed without an operation. The rate of unnecessary
laparotomy was 14% among operated patients (or 9% among all patients). If patients were managed by routine
laparotomy, the unnecessary laparotomy rate would have been 47% (39% for anterior and 74% for posterior
abdominal gunshot wounds). Compared with patients with unnecessary laparotomy, patients managed without
surgery had significantly shorter hospital stays and lower hospital charges. By maintaining a policy of SNOM
instead of routine laparotomy, a total of 3,560 hospital days and US$9,555,752 in hospital charges were saved
over the period of the study.

Conclusion: Selective nonoperative management is a safe method for managing patients with abdominal
gunshot wounds in a level 1 trauma center with an in-house trauma team. It reduces significantly the rate of
unnecessary laparotomy and hospital charges.

Editorial Comment
This is not a new article, but it is an important one. By now, everybody knows that many renal injuries

can be treated nonoperatively: adult blunt injuries (1), pediatric blunt injuries (2), stab wounds (3), and even
some gunshot wounds (4). Understanding some of the other ways that nonoperative (or “selective”) management
of trauma patients has been applied can be very useful when managing your own patients. Here is a paper from
a major US trauma center, and written by well-regarded general surgery traumatologists, regarding 1,856 patients
with gunshot wound to the abdomen. At most centers, such wounds would be treated with 1,856 laparotomies.
In this series, 1,046 (57%) patients that were hemodynamically stable, did not have peritonitis, and were
examinable (no significant head injury, etc.) were admitted to the intensive care unit for observation. No
laparotomy was performed unless the patients developed peritoneal signs or hypotension. Only 4% of patients
developed these symptoms and had to undergo delayed laparotomy. The benefits of avoiding the unnecessary
operations were obvious: unnecessary laparotomy rate decreased by 47% and observed patients enjoyed a
speedier discharge from the hospital.
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I think this study is amazing. Most of us that care for gunshot victims “know” that if you are shot in the
abdomen you need a surgery. Clearly we were wrong. When you are trying to convince others or yourself to
expand you own use of nonoperative therapy in those cases where it may be prudent (most hemodynamically
stable renal injuries), remember this study.
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Transpelvic gunshot wounds: routine laparotomy or selective management?
Velmahos GC, Demetriades D, Cornwell EE 3rd

World J Surg. 1998; 22: 1034-8.

Mandatory exploration is the standard method for managing patients with gunshot wounds to the
abdomen and back. This policy is associated with a high incidence of unnecessary laparotomies and
significant morbidity. Reports from our center have shown that a policy of selective management, based
on clinical findings, is safe in such patients. Patients with bullet trajectories that carry a high likelihood
for intraabdominal organ injury may constitute a subgroup at particular risk. The need for routine or
selective exploration in similar patients must be assessed. Therefore we decided to analyze patients with
transpelvic gunshot wounds. The objective of the study was to examine if a policy of selective management
of patients with transpelvic gunshot wounds is safe. This prospective study was conducted at an academic
level I trauma center. We admitted 37 patients with transpelvic gunshot wounds over a 12-month period.
All patients were managed according to a protocol that dictated laparotomy in the presence of significant
clinical findings (peritoneal signs, hemodynamic instability, gross hematuria, rectal bleeding) and
observation in the absence of the above. Additional diagnostic workup was performed only in appropriate
cases rather than routinely. Nineteen (51.3%) patients were immediately operated on the basis of clinical
findings. Sixteen of these laparotomies were therapeutic. Eighteen (48.6%) patients were initially observed.
Subsequently, three of them underwent exploration for development of abdominal tenderness. All three
laparotomies were nontherapeutic. The remaining 15 (40.5%) patients were successfully managed
nonoperatively. There were no delays in diagnosis or missed injuries. Clinical examination had a sensitivity
of 100% and specificity of 71.4% in detecting the need for laparotomy. A policy of selective management
is thus safe, even for patients who suffer gunshot wounds with a high likelihood for intraabdominal organ
injury. Clinical examination, supported by additional studies in appropriate cases, is the main method of
selecting patients for operation or nonoperative treatment.
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Editorial Comment
While the first paper deals with selective management of gunshot wounds to the back and abdomen,

this paper centers on gunshot wounds to the pelvis. It is a much smaller study of only 37 patients, and as in the
2001 study cited previously, patients only had laparotomy if they had peritoneal signs, hemodynamic instability,
gross hematuria or rectal bleeding. 51% got immediate operation and 49% were observed. 3/18 (17%) of those
observed required exploration for peritoneal signs, but all 3 were nontherapeutic! So, once again this group
turns what we know about trauma on its head. If you pick the correct physical exam signs to trigger surgery, you
can avoid unnecessary laparotomy in about half of patients with gunshot to the pelvis. I must repeat, I think this
is amazing. I think data such as this can give us the strength to “sin boldly” in our own world of genitourinary
trauma, and determine which of our signs and symptoms predict who will not need operating.

Dr. Richard A. Santucci
Assistant Professor of Urology

Wayne State University
Detroit, Michigan, USA

PATHOLOGY ____________________________________________________________________

Risk of prostate cancer on re-biopsy following a diagnosis of high-grade prostatic intraepithelial
neoplasia (HGPIN) is related to the number of cores sampled

Herawi M, Cavallo C, Kahane H, Epstein JI
The Johns Hopkins Hospital, Baltimore, MD, Dianon Corp., Stratford, CT, USA

Mod Pathol. 2005; 18 (suppl.1): abst #668, 145A

Background: We aimed to determine whether the extent of needle biopsy sampling both on the initial
biopsy that showed HGPIN and on re-biopsy would influence the detection rate of cancer.

Design: 4,237 patients with an initial diagnosis of only HGPIN on needle biopsy were identified;
patients who in addition to HGPIN had a focus of atypical glands, suspicious for cancer were excluded. Of
these, 937 patients had at least one follow up biopsy and were the subject of this study. The mean age was 67.5
(range from 39 to 87 years). The mean interval from diagnosis of HGPIN to rebiopsy was 4.8 months. In the
initial biopsy resulting in a diagnosis of HGPIN, 371 men had > 8 cores (median 10; range 8-26) and 399 men
had 6 core sampling.

Results: Not taking into account the number of cores on rebiopsy, in the 6 core initial sampling group,
the risk of cancer on rebiopsy was 22.1% versus 15.1% in the > 8 core group (p value = 0.013). The table shows
the combined influence of numbers of cores in the initial and rebiopsy sampling.

The differences between groups 1 and 3 as compared to group 2 were statistically significant (p = 0.001
and p < 0.0001, respectively).

Conclusions: Many cases of HGPIN on biopsy are associated with adjacent unsampled cancer. With
relatively poor sampling (6 cores) on the initial biopsy, associated cancers are missed resulting in only HGPIN

Group

1
2
2

      N Cores 1st Biopsy

6
6

   > 8

      N Cores Rebiopsy

6
> 8
> 8

Risk of Cancer

29/173 (16.8%)
26/83 (32.4%)

44/285 (15.4%)
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on biopsy, and with relatively poor sampling on rebiopsy there is also a relatively low risk of finding cancer on
rebiopsy. With poor sampling on the initial biopsy and better sampling on rebiopsy, some of these missed
cancers are detected on rebiopsy yielding a higher detection of cancer. Sampling more extensively on the initial
biopsy detects many associated cancers, such that when only HGPIN is found they often represent isolated
HGPIN; rebiopsy even with good sampling does not detect many additional cancers. Our study demonstrates
that the risk of cancer following a diagnosis of HGPIN (15.1%) is not that predictive of cancer on rebiopsy if
good sampling (> 8 cores) is initially performed. Routine rebiopsy of men with HGPIN may not be necessary in
the modern era of more extensive needle biopsy sampling.

Editorial Comment
The detection of adenocarcinoma on a re-biopsy varies from 23% to 79% (1). The study from the Johns

Hopkins University shows a declining trend for this frequency. The authors clearly give the most important
cause: sampling more extensively on the initial biopsy (extended biopsy) detects many associated cancers, such
that when only high-grade intraprostatic neoplasia (HGPIN) is found they often represent isolated HGPIN; re-
biopsy even with good sampling does not detect many additional cancers.

It is worth mentioning that HGPIN is different that ASAP; with the latter a re-biopsy is always indicated.
ASAP was coined by Iczkowski, MacLennon & Bostwick (2) to refer to a condition when the pathologist is not
sure with the diagnosis of adenocarcinoma. Unfortunately, many urologists equate the term ASAP with HGPIN
and since the diagnosis of HGPIN has diminished relevance as a marker lesion to detect adenocarcinoma (as
recent data seem to indicate), if the term ASAP is used by pathologists and misunderstood by urologists, a
clinically significant suspicion for cancer may trigger a less than adequate clinical follow-up.

Considering these facts, a 2004 WHO-sponsored International Consultation Consensus held in Stockholm
on prognostic and predictive factors and reporting of prostate carcinoma in prostate needle biopsy specimens,
recommended to use the terms “suspicious or highly suspicious for adenocarcinoma” instead of ASAP.
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Current practice of Gleason grading among genitourinary pathologists
Egevad L, Allsbrook WC Jr, Epstein JI

Department of Pathology and Cytology, Karolinska Hospital, Stockholm, Sweden
Hum Pathol. 2005; 36 (1): 5-9

There is consensus that the Gleason system should be used for grading of prostate cancer. However, a
number of controversial issues remain as regards how this grading is applied. A questionnaire was sent to 91
genitourinary pathologists in countries around the world with the purpose to survey current practice of Gleason
grading. The response rate was 74%, including 43 North American pathologists and 24 from other continents.
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Of all participants, only 13% and 36%, respectively, ever diagnosed a Gleason score (GS) of 2 to 3 or 4 on
needle biopsies (NBX), and 88% of those who did so assigned a GS 4 to < 1% of cancers. Cribriform Gleason
pattern (GP) 3 was acknowledged by 88% but a majority of them would classify < or =20% of cribriform
patterns as GP 3. One third only accepted cribriform or fusion patterns as GP 4, but two thirds also included
incomplete or poorly defined glands. For GP 5 to be identified on NBX, 83% required clusters of individual
cells, strands, or nests seen at less than x40 lens magnification. Only 26% defined GS on NBX as primary +
tertiary GP, and a majority would mention a tertiary pattern separately. For NBX, global or highest GS was
reported by 40% and 10%, respectively, whereas 46% only gave a separate GS for each individual NBX core.
In conclusion, there is a need to standardize practical application of Gleason grading both in terms of interpretation
of patterns as well as how grading is reported. Our survey data provide information to general pathologists
about the most common grading practices among genitourinary pathologists.

Editorial Comment
The questionnaire clearly disclosed controversies among pathologists regarding how to report Gleason

grading. During the annual meeting of the United States and Canadian Academy of Pathology (USCAP) held in
San Antonio, Texas, 2005, a consensus meeting on Gleason grading was organized by JI Epstein. Over 70
urological pathologists were invited to attend and the result of the meeting shall be published in the American
Journal of Surgical Pathology. Three recommendations are particularly useful for the urologist:
a) Gleason score 4 rarely is seen on needle biopsies and almost never the lesion is seen in its totality due to the
thickness of the core, therefore, a note should be added to the report stating that the Gleason score probably is
underestimated;
b) in case a tertiary grade is present on needle biopsies, the consensus of the group was to report the primary
pattern and the highest grade as the secondary pattern. Example: grade 3 (60% of the area), grade 4 (30% of the
area), grade 5 (10% of the area) - Gleason 3 + 5 = 8;
c) each core should be graded individually; the urologist should consider the highest score.

Dr. Athanase Billis
Full-Professor of Pathology

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

INVESTIGATIVE UROLOGY ______________________________________________________

The Macedo-Malone antegrade continence enema procedure: early experience
Calado AA, Macedo A Jr, Barroso U Jr, Netto JM, Liguori R, Hachul M, Garrone G, Ortiz V, Srougi M

From the Department of Urology, Division of Pediatric Urology, Federal University of Sao Paulo, Sao Paulo,
Brazil

J Urol. 2005; 173: 1340-4

Purpose: The successful treatment of fecal incontinence can dramatically improve the quality of life of
affected children. The introduction of the Malone antegrade continence enema provides the opportunity to
manage previously resistant cases. However, using the appendix to create this catheterizable channel is not
always possible, and the duration of these antegrade enemas is a source of concern for the patients. We describe
a new approach to create left continent colonic access to shorten the duration of these enemas, and report the
experience gained from the first 9 cases managed at our institution.
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Materials and Methods: During a 5-year period 9 patients underwent a Macedo-Malone antegrade
continence enema at our institution. Incontinence was associated with myelomeningocele in 7 patients and
anorectal malformation in 2. The antegrade continence enema procedure is begun by isolating a 2 cm flap in a
tenia on the left colon (spleen flexure). A 12Fr silicone Foley catheter is placed on the mucosal surface of the
flap to allow tubularization of the plate with interrupted polyglycolic acid 3-zero transverse sutures, creating an
efferent tubular conduit. Antegrade colonic washouts were started 2 weeks after surgery with saline solution or
tap water in all patients.

Results: Followup of our 9 cases ranged from 8 to 33 months (average 20.7). Enema volume varied from
250 to 800 ml, with administration taking from 45 to 60 minutes, and colonic evacuation occurred within 30 to 60
minutes of enema administration. Of the 9 patients 8 were completely continent and 1 was partially continent.
Four patients experienced difficulty with catheterization initially because of stenosis of the stomal track. The
affected stomas were dilated, which was successful in 1 case. Three patients subsequently required stomal revision.

Conclusions: The Macedo-Malone procedure is a relatively straightforward operative approach providing
an effective washout technique that is acceptable to parents and children.

Editorial Comment
After extensive investigation in animals, the authors transposed to clinical setting their experience with

a new approach to create left continent colonic access to shorten the duration of antegrade enemas for children
who have not only urinary incontinence, but also have problems of fecal elimination. Macedo & Srougi (1)
described a continent catheterizable ileum based reservoir in which a catheterizable conduit could be created in
continuity with the augmented segment. The Macedo-Malone procedure incorporates some of the same principles
that have proved reliable in urinary diversion. The authors initially demonstrated that this procedure in the left
colon might significantly decrease the time required for enema administration and washout, thereby increasing
patient satisfaction and compliance. The authors have to be congratulated on this new technique to antegrade
enemas, based on a solid previous basic investigation in animals.

Reference
1. Macedo A Jr, Srougi M: A continent catheterizable ileum-based reservoir. BJU Int. 2000; 85: 160-2.

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

State University of Rio de Janeiro
Rio de Janeiro, Brazil

Urinary glycosaminoglycan excretion during the menstrual cycle in normal young women
Maroclo MV, Pereira SD, Sampaio FJ, Cardoso LE

Urogenital Research Unit, State University of Rio de Janeiro, Rio de Janeiro, Brazil
J Urol. 2005; 173: 1789-92

Purpose: We investigated whether the menstrual cycle affects urinary glycosaminoglycan (GAG)
excretion in normal young women.

Materials and Methods: Urine samples from 10 healthy women 19 to 21 years old were collected daily
during the whole menstrual cycle. Concentration of total urinary GAG was assessed as µg hexuronic acid per
mg creatinine. Proportions of sulfated GAG species were determined by agarose gel electrophoresis.
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Results: Mean excretion values +/- SD for period days 4 to 13 and 15 to 28 of the cycle were significantly
different (0.445 +/- 0.041 vs 0.356 +/- 0.035 microg/mg, p < 0.001). Correlation between values for the first and
second halves of the cycle showed that this difference was consistent irrespective of individual variations in
GAG excretion (r = 0.9757, p < 0.001). Proportions of urinary sulfated GAG did not change during the cycle.

Conclusions: Excretion of total urinary GAG during the normal menstrual cycle of young women has
a biphasic pattern with significantly higher values occurring in the first half of the cycle. This variation implies
modulation by estrogens and consequently it should be considered when comparing the GAG concentration in
urine samples from women of childbearing age.

Editorial Comment
In the current study urine samples were obtained on a daily basis from a highly homogeneous group of

donors. The authors isolated total GAG from these samples, thereby, eliminating other metabolites. The results
showed a significant increase in total urinary GAG excretion in the first half of the cycle, which paralleled the
normal increase in serum estrogen levels that occurs at this phase. In general, estrogen inhibits the synthesis of
extracellular matrix molecules by many mesenchymal cell types, such as vascular smooth muscle cells. Such
inhibition would shift normal proteoglycan turnover toward degradation, which could explain the increase in
GAG urinary excretion that was found in the first half of the cycle.

It was not observed significant variation in the relative concentration of sulfated GAG during the
different phases of the cycle. On the other hand, the results indicate that heparan sulfate was the prevailing
urinary GAG during the whole cycle. Because heparan sulfate is the most abundant GAG in the glomerulus, the
present findings support the hypothesis that renal structures are one of the main sources of urinary GAG.

Worth of attention, is the fact that pathogenesis of interstitial cystitis is usually related to alterations in
the GAG urothelial layer, which would allow the permeation of irritant urinary components into the vesical
wall. Several reports have shown abnormal urinary GAG excretion in patients with interstitial cystitis, although
the results are conflicting. Accordingly, urinary GAG levels in female patients may be decreased, unaltered or
significantly increased. In these reports controls usually consisted of urine samples from healthy women of
childbearing age. However, the dates of the menstrual cycle in which these control samples were collected were
not provided. Since the results of the present work indicate that urinary GAG excretion during the normal
menstrual cycle has a significant and consistent variation, studies evaluating GAG excretion in women could
lead to misleading or erroneous results if comparisons were made among samples taken from different phases
of the cycle. This may be indeed the reason underlying the inconsistent results in previously published reports.

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

State University of Rio de Janeiro
Rio de Janeiro, Brazil

RECONSTRUCTIVE UROLOGY ___________________________________________________

A randomized controlled trial of duloxetine alone, pelvic floor muscle training alone, combined
treatment and no active treatment in women with stress urinary incontinence

Ghoniem GM, Van Leeuwen JS, Elser DM, Freeman RM, Zhao YD, Yalcin I, Bump RC; Duloxetine/Pelvic
Floor Muscle Training Clinical Trial Group

Cleveland Clinic Florida, Weston, Florida, USA
J Urol. 2005; 173: 1647-53
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Purpose: We primarily compared the effectiveness of combined pelvic floor muscle training (PFMT)
and duloxetine with imitation PFMT and placebo for 12 weeks in women with stress urinary incontinence
(SUI). In addition, we compared the effectiveness of combined treatment with single treatments, single treatments
with each other and single treatments with no treatment.

Materials and Methods: This blinded, doubly controlled, randomized trial enrolled 201 women 18 to
75 years old with SUI at 17 incontinence centers in the Netherlands, United Kingdom and United States.
Women averaged 2 or more incontinence episodes daily and were randomized to 1 of 4 combinations of 80 mg
duloxetine daily, placebo, PFMT and imitation PFMT, including combined treatment (in 52), no active treatment
(in 47), PFMT only (in 50) and duloxetine only (in 52). The primary efficacy measure was incontinence episode
frequency. Other efficacy variables included the number of continence pads used and the Incontinence Quality
of Life questionnaire score.

Results: The intent to treat population incontinence episode frequency analysis demonstrated the
superiority of duloxetine with or without PFMT compared with no treatment or with PFMT alone. However,
pad and Incontinence Quality of Life analyses suggested greater improvement with combined treatment than
single treatment. A complete population analysis demonstrated the efficacy of duloxetine with or without PFMT
and suggested combined treatment was more effective than either treatment alone.

Conclusions: The data support significant efficacy of combined PFMT and duloxetine in the treatment
of women with SUI. We hypothesize that complementary modes of action of duloxetine and PFMT may result
in an additive effect of combined treatment.

[Drug therapy of female urinary incontinence]
[Article in German]

Hampel C, Gillitzer R, Pahernik S, Melchior SW, Thuroff JW
Urologische Klinik, Johannes-Gutenberg-Universitat, Mainz

Urologe A. 2005; 44: 244-55

Drug treatment for female urinary incontinence requires a thorough knowledge of the differential
diagnosis and pathophysiology of incontinence as well as of the pharmacological agents employed.
Pharmacotherapy has to be tailored to suit the incontinence subtype and should be carefully balanced according
to efficacy and side effects of the drug. Women with urge incontinence require treatment that relaxes or
desensitizes the bladder (antimuscarinics, estrogens, alpha-blockers, beta-mimetics, botulinum toxin A,
resiniferatoxin, vinpocetine), whereas patients with stress incontinence need stimulation and strengthening of
the pelvic floor and external sphincter (alpha-mimetics, estrogens, duloxetine).Females with overflow
incontinence need reduction of outflow resistance (baclofen, alpha-blockers, intrasphincteric botulinum toxin
A) and/or improvement of bladder contractility (parasympathomimetics). If nocturia or nocturnal incontinence
are the major complaints, control of diuresis is obtained by administration of the ADH analogue desmopressin.
Future developments will help to further optimize the pharmacological therapy for female urinary incontinence.

Editorial Comment
Almost a year after the introduction of duloxetine.
In the past the possibilities to treat female urinary stress incontinence with drugs was almost impossible.

A drug treatment requires knowledge of differential diagnosis and pathophysiology beside the pharmacologic
influence of the used drug.

Women with urinary stress incontinence need stimulation and strengthening of the external sphincter
and the pelvic floor, which can be aimed by the one or the other drug (duloxetine, estrogen, alpha-mimetics).
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Although duloxetine is so fare only approved in Europe the recommendation of the third international
Consultation of Incontinence (2004) concluded, “there is level 1B evidence to suggest that women with stress
incontinence should have pelvic floor muscle training (PFMT) alone or in combination with a serotonin-
norepinephrine reuptake inhibitor before they are forwarded to an other special treatment (surgery)”.

In the recent published study of Ghoneim et al. the influence of the last year introduced duloxetine in
combination with pelvic floor exercise vs. each approach alone was evaluated against no treatment at all.

The presented data concludes that the combined treatment of PFMT and the oral drug duloxetine is the
most efficient of all groups. The individual approach with the one or the other was better than no treatment at
all, but any of the two did demonstrate a significant better outcome in comparison to the other.

The most mentioned side effect of duloxetine was nausea with 44%, which is higher than prior published
in the initiative studies. Although it is already recommended by the pharmaceutics to decrease the drug in steps
before stopped, it should be recommended in addition that duloxetine should be introduced by twice 20 mg
before the daily dose of twice 40 mg is taken. By titrating the drug the side effect of nausea can be reduced
significantly.

The medication probably gives a fast relive of the major symptom of incontinence whereas the
PFMT gives a further support with the strengthening of the muscle structure. The fast improvement might
help to motivate the patient to continue the PFMT, which will insure the lasting efficiency to delay the
surgical approach.

Both the recommendation of the International Consultation of Incontinence 2004 and the published
data suggest and might even request in the future to treat female urinary stress incontinence first with a serotonin-
norepinephrine reuptake inhibitor to stimulate the pudendal nerve in combination with PFMT. Both approaches
have an impact but only the combination demonstrated in the presented study a significant improvement of
female urinary stress incontinence.

In the moment the serotonin-norepinephrine reuptake inhibitor duloxetine is not approved for male
patients with urinary stress incontinence. With the small experience we have we see the two major results. First
male seem not to have the high percentage of nausea, Second, in two groups of patients the following improvement
are noticed; those who look for a fast relive right after radical prostatectomy and those where the surgery is
“long” ago and still face urinary incontinence. These are only small case numbers but trials will be done in the
near future to prove and hopefully verify these findings.

Dr. Karl-Dietrich Sievert & Dr. Arnulf Stenzl
Department of Urology

Eberhard-Karls-University Tuebingen
Tuebingen, Germany

Primary urethral reconstruction: the cost minimized approach to the bulbous urethral stricture
Rourke KF, Jordan GH

Division of Urology, Department of Surgery, University of Alberta, Edmonton, Alberta, Canada
J Urol. 2005; 173: 1206-10

Purpose: Treatment for urethral stricture disease often requires a choice between readily available
direct vision internal urethrotomy (DVIU) and highly efficacious but more technically complex open urethral
reconstruction. Using the short segment bulbous urethral stricture as a model, we determined which strategy is
less costly.
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Materials and Methods: The costs of DVIU and open urethral reconstruction with stricture excision
and primary anastomosis for a 2 cm bulbous urethral stricture were compared using a cost minimization decision
analysis model. Clinical probability estimates for the DVIU treatment arm were the risk of bleeding, urinary
tract infection and the risk of stricture recurrence. Estimates for the primary urethral reconstruction strategy
were the risk of wound complications, complications of exaggerated lithotomy and the risk of treatment failure.
Direct third party payer costs were determined in 2002 United States dollars.

Results: The model predicted that treatment with DVIU was more costly (17,747 dollars per patient)
than immediate open urethral reconstruction (16,444 dollars per patient). This yielded an incremental cost
savings of $1,304 per patient, favoring urethral reconstruction. Sensitivity analysis revealed that primary treatment
with urethroplasty was economically advantageous within the range of clinically relevant events. Treatment
with DVIU became more favorable when the long-term risk of stricture recurrence after DVIU was less than
60%.

Conclusions: Treatment for short segment bulbous urethral strictures with primary reconstruction is
less costly than treatment with DVIU. From a fiscal standpoint urethral reconstruction should be considered
over DVIU in the majority of clinical circumstances.

Editorial Comment
The decision how to treat today a bulbar urethral stricture is not only influenced the best long-term

outcome but although the cost effectiveness.
Patient, who are diagnosed with a urethral stricture, want to know what the best treatment might be.

The urologist, who is the specialist in this field, will explain the patient where and how long this stricture is. In
addition the surgeon will inform the patient about treatment options. An bulbous urethral stricture, first diagnosed,
with a length of 2 cm offers two ways to be treated; through direct vision internal urethromy (DVIU) or excision
and primary anastomosis (EPA). Probably the patient will prefer the DVIU because of the endoscopic approach,
but the long-term data gives a different argument to prefer the open procedure. In a Medline literature research
several articles about the long-term outcome of both treatment options were reviewed by Rourke et al. For each
approach they reviewed 7- 8 articles, which demonstrated with a comparable follow-up of more than 58 months
that the EPA does have a success rate of 93 - 100% (mean 96%) whereas the DVIU succeeded in 18 – 49%
(mean 28%) for the treatment of urethral strictures of 2 cm.

It is almost impossible to predict the outcome of an individual case especially by knowing only the
length of the stricture. Regarding to the literature, which was reviewed, the long-term can be predicted by the
results of the single mentioned publication. The decision to treat a stricture should be related to the published
data and the state of health of the patient. The authors helped to give a further argument for strictures of 2 cm
to be treated by the open procedure, which is superior and even less expensive in the long term because of
success rate over 95%. We suggest to proceed those urethral strictures by DVIU, which are short and
uncomplicated without dens, deep spongiofibroses or in those patients who are not suitable for the open
procedure because of their co-morbidities and refuse a suprapubic catheter although the risk of recurrence is
high, as recommended in the Campbell’s Urology (1). Hinman (2) pined it down to the following: “The
internal uretherotomy in anticipation of urethral regeneration is simple to perform, but the recurrence is
high. The most straightforward method is the excision and reanastomosis method, which has the greatest
success”.

References
1. Jordan GH, Schlossberg SM: Surgery of the Penis and Urethra. Treatment of Urethral Stricture Disease. In: Walsh PC

(ed.), Campbell’s Urology, 8th ed. Philadelphia, Saunders. 2002; pp. 3918-3921.
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Dr. Karl-Dietrich Sievert, Dr. Udo Nagele
Dr. Joerg Seibold & Dr. Arnulf Stenzl

Department of Urology
Eberhard-Karls-University Tuebingen

Tuebingen, Germany

UROLOGICAL ONCOLOGY _______________________________________________________

A surveillance schedule for G1Ta bladder cancer allowing efficient use of check cystoscopy and safe
discharge at 5 years based on a 25-year prospective database

Mariappan P, Smith G
Department of Urology, Western General Hospital, Edinburgh, United Kingdom

J Urol. 2005; 173: 1108-11

Purpose: In the absence of clear evidence, surveillance of low-grade superficial bladder cancer by
regular check cystoscopy may continue unnecessarily, or discharge from follow-up may occur empirically. We
review the follow-up during a prospective 25-year period of patients presenting with G1Ta bladder cancer, and
it is this analysis on which we base a safe schedule for discharge.

Materials and Methods: A prospectively kept, computerized record of bladder cancers diagnosed between
1978 and 1985 and subsequently followed up at the Western General Hospital, Edinburgh was reviewed.

Results: A total of 115 patients with G1Ta disease were followed for a mean of 19.4 years. Tumor status
at 3 months was the strongest prognostic factor for recurrence. Although the absence of tumor at 1 year was also
a favorable prognostic sign, it was not for 5 years that the situation entirely stabilized (recurrence developed in
8 of 66 such patients between 1 and 5 years). Of those who did not have recurrence in 5 years, 98.3% patients
remained tumor-free for 20 years. In contrast in those with recurrence at 3 months the recurrence rate was much
higher. Overall 12% of patients experienced progression, mostly in year 1. None of the 8 who had their first
recurrence after year 1 had disease progression.

Conclusions: Patients with G1Ta disease who are free of recurrence for 5 years after presentation can
be safely discharged. We propose to alter the regime for patients with no recurrence in year 1 and discharge
them at 5 years.

Editorial Comment
The surveillance schedule of superficial bladder cancer is empirical and based upon convenience rather

than biological data. In recent times, attention has been focused on modifying the strict schedule of 3-monthly
cystoscopies in certain risk groups. This paper focuses on pTa G1 cancer and bears some very interesting data.
First, multiple and/or large tumors have a significantly higher risk for recurrence. Second, the first 5five years
after TUR are important, with overall recurrence rates dropping from 29.1% to 14.1% (p = 0.009). Third,
recurrence at 3three months is a bad prognostic sign. Patients who had recurrence at 3 months had further
recurrences at 1 year compared with those who were tumor-free at 3 months (55.5% vs. 17.8%, p = 0.007).
Progression occurs even in these tumors. 12.2 % had progression, which is an unexpected high figure to my
opinion. 50% progressed within the first 5 years, and 35.7% within 3 months. All these patients had multiple
primaries. 85.7 % of these patients had recurrence at 3 months.
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Two consequences can be drawn from this important contribution. First, without recurrence, follow-up
can be terminated at 5 years. Second, even TaG1 tumors sometimes recur aggressively and may progress.

Dr. Andreas Bohle
Professor of Urology

HELIOS Agnes Karll Hospital
Bad Schwartau, Germany

The extent of lymphadenectomy for pTXNO prostate cancer does not affect prostate cancer outcome
in the prostate specific antigen era

DiMarco DS, Zincke H, Sebo TJ, Slezak J, Bergstralh EJ, Blute ML
Department of Urology, Mayo Clinic, Rochester, Minnesota, USA

J Urol. 2005; 173: 1121-5

Purpose: Recent data suggest that extended lymph node dissection in prostate cancer may be necessary
for accurate staging. With limited lymph node dissection apparently node negative cases might be under
staged. We determined the impact that the number of lymph nodes removed at radical retropubic prostatectomy
(RRP) has on cancer progression and cause specific survival in pTXNO cases.

Materials and Methods: We reviewed the RRP prostate cancer database on 7,036 patients with clinical
T1 to T3 disease, no adjuvant therapy and node negative disease in the prostate specific antigen (PSA) era
from 1987 to 2000. Factors evaluated were the number of lymph nodes obtained at RRP, preoperative PSA,
clinical and pathological stage and grade, margin status, year of surgery and specific surgeon for 5 surgeons
who operated throughout the period and performed more than 500 RRPs. Cox analysis was done to determine
the RR of progression (PSA or systemic) and prostate cancer death for the number of lymph nodes excised.

Results: Median patient age was 65 years and median preoperative PSA was 6.6 ng/ml. At pathological
evaluation 5,379 tumors (77%) were organ confined, 4,491 (65%) were Gleason score 5 to 6 and 2,027
(29%) were Gleason score 7 to 10. The median number of nodes obtained significantly decreased from 14 in
1987 to 1989 to 5 in 1999 to 2000 (p < 0.001). Ten years after RRP Kaplan-Meier estimates were 63% of
cases free of PSA progression, 95% free of systemic progression and 98% free of prostate cancer related
death. Median follow-up was 5.9 years. After adjusting for pathological factors (PSA, grade, stage, margin
status and surgical date) the number of lymph nodes obtained at lymphadenectomy was not significantly
associated with PSA progression (for each additional node (RR 0.99, 95% CI 0.98 to 1.02, p = 0.90), systemic
progression (RR 0.99, 95% CI 0.96 to 1.03, p = 0.68) or cause specific survival (RR 1.01, 95% CI 0.96 to
1.06, p = 0.75).

Conclusions: The extent of lymphadenectomy does not appear to affect prostate cancer outcome in
lymph node negative cases. This includes patients with high preoperative PSA, high pathological grade and
extracapsular disease. These results suggest that under staging is not present in apparently node negative cases
with limited lymphadenectomy and, even if present, its impact on outcome is likely to be negligible.

Editorial Comment
The extent of lymphadenectomy at radical retropubic prostatectomy (RRP) is controversial. The authors

analyze their results in 7,036 patients. Ten years after RRP 63% of patients remain free of progression according
to Kaplan-Meier estimates. Briefly, this paper shows clearly that in N0 patients no progression or survival
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advantage exists with an increased number of nodes excised, including a group with high-risk cancer.
Controversial data from European centers may be due to more advanced disease.

Dr. Andreas Bohle
Professor of Urology

HELIOS Agnes Karll Hospital
Bad Schwartau, Germany

FEMALE UROLOGY _____________________________________________________________

Increased warning time with darifenacin: a new concept in the management of urinary urgency
Cardozo L, Dixon A

Urogynaecology Department, King’s College Hospital, London, United Kingdom
J Urol. 2005; 173: 1214-8

Purpose: We assessed the effect of darifenacin, an M3 selective receptor antagonist, on the warning
time associated with urinary urgency.

Materials and Methods: In this multicenter, double-blind study subjects with urinary urgency for 6
months or greater and episodes of urgency 4 times or greater daily were randomized to darifenacin controlled
release tablets (30 mg once daily) or placebo. Warning time was defined as the time from the first sensation of
urgency to voluntary micturition or incontinence. Data were collected using electronic event recorders during
6-hour clinic visits or 3 urge-void cycles, if shorter, at baseline and at treatment end.

Results: A total of 72 subjects entered the study and 67 were included in the primary efficacy analysis
(darifenacin in 32 and placebo in 35). Darifenacin treatment resulted in a significant increase in mean warning
time with a median increase of 4.3 minutes compared with placebo (p = 0.003). Overall 47% of darifenacin
treated subjects compared with 20% receiving placebo achieved a 30% increase or greater in mean warning
time (OR 5.6, p = 0.009). Median and minimum warning times were also significantly increased following
darifenacin treatment vs. placebo (p = 0.004 and 0.017, respectively). The median difference in minimum
warning time was 1.9 minutes in favor of darifenacin vs. placebo.

Conclusions: To our knowledge this is the first study to evaluate change in warning time, which is
potentially important to individuals with symptoms associated with overactive bladder. Darifenacin increases
mean, median and minimum warning time compared with placebo, allowing subjects more time to reach a toilet
and potentially avoiding the embarrassing experience of incontinence.

Editorial Comment
The authors analyze the efficacy of darifenacin, a selective M3 receptor antagonist, with regard to the

parameter of micturitional warning time. Warning time was defined as the point from first sensation of urinary
urgency to the patient voluntarily voiding or experiencing episode of urinary urge incontinence. The authors
found that darifenacin affected a significant increase in warning time over those patients treated with placebo.

This is an excellent paper from one of the world’s top urogynecologists. The analysis of warning time
may produce a new benchmark of efficacy for OAB medications. This parameter, as it finds its way in use in
more and more studies, will evolve. Currently, it is judged as the time between first sensation of urgency to the
point of voluntary micturition or incontinence. Since voluntary micturition is a volitional act and urinary



182

Urological Survey

incontinence is not, this may be an area of further refinement. In reviewing the study groups, the differences in
median baseline warning times between the darifenacin and placebo groups does present a potential “possible
imbalance” as suggested by the authors.

In addition, darifenacin is a M3 selective receptor antagonist. The potential changes in M2 receptor
density as opposed to M3 in the denervated bladder has been discussed previously in the literature (1).
Consequently, some have postulated that M3 specific antagonists may be at a potential therapeutic disadvantage
secondary to the M2 up regulation in the diseased bladder (2).

References
1. Hegde SS, Choppin A, Bonhaus D, Briaud S, Loeb M, Moy TM, Loury D, Eglen RM: Functional role of M2 and M3
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Incidence of urinary incontinence in postmenopausal women treated with raloxifene or estrogen
Goldstein SR, Johnson S, Watts NB, Ciaccia AV, Elmerick D, Muram D

From the Department of OB/GYN, New York University Medical Center, New York, NY; University of Iowa
College of Medicine, Iowa City, IA; Department of Medicine, University of Cincinnati College of Medicine,
Cincinnati, OH; and Women’s Health and Reproductive Medicine, Lilly Research Laboratories, Indianapolis,

IN, USA
Menopause. 2005; 12: 160-164

Objective: Determine the effect of raloxifene or estrogen, as compared with placebo, on the reporting
of urinary incontinence in postmenopausal women participating in an osteoporosis prevention trial.

Design: The current analysis is based on adverse event data that were collected as part of a double-
blind, randomized, placebo-controlled trial designed to assess the efficacy and safety of raloxifene for osteoporosis
prevention in postmenopausal women. Women were 40 to 60 years of age at study entry and had a prior
hysterectomy. A total of 619 women were randomized to placebo, raloxifene 60 or 150 mg/d, or conjugated
equine estrogen 0.625 mg/d and followed for up to 3 years. Urinary incontinence was self-reported and rated by
participants as “mild”, “moderate” or “severe”.

Results: The prevalence of urinary incontinence as reported by patients at baseline was similar across
treatment groups (3% to 6%, P = 0.46). During 3 years of follow-up, new or worsening urinary incontinence
was reported with the following frequency: placebo (1.3%), raloxifene 60 mg/d (0.7%), raloxifene 150 mg/d
(0.6%), and conjugated equine estrogen (7.0%). The percentage of estrogen subjects reporting urinary
incontinence was significantly greater than that for placebo and both doses of raloxifene (P < 0.02).

Conclusions: During 3 years of follow-up, conjugated equine estrogen was associated with an increased
incidence of reports of urinary incontinence in women with a prior hysterectomy and this was significantly
greater than both placebo and raloxifene.



183

Urological Survey

Editorial Comment
The authors analyze the effect of raloxifene, estrogen and placebo on the incidence of urinary incontinence

in postmenopausal women that were participating in an osteoporosis prevention trial. Urinary incontinence was
self reported and self rated by the patients during the study as mild, moderate or severe. There was no clear
differentiation between symptoms of urinary urge incontinence, stress urinary incontinence, or mixed urinary
incontinence. After three years of follow-up, the authors noted that estrogen was found to be associated with a
statistically greater increase of urinary incontinence in women with prior hysterectomy than that found with
either placebo or raloxifene.

This paper raises interesting issues regarding the potential use of medical therapy as a prophylaxis
against urinary incontinence. In addition, an interesting sidebar is made in the article about the potential effects
of raloxifene on the incidence of female pelvic prolapse. The biological actions of raloxifene are mainly through
the binding of estrogen receptors with secondary effect on estrogenic pathways. This result will potentially
decrease the resorption of bone to that noted in the premenopausal state. The use of raloxifene has been noted
to increase the risk of venous thromboembolism and thus the medication should be discontinued at least 3 days
prior to any potential surgery, which would result in prolonged patient immobilization.

Of specific note is that the incidence of incontinence in this patient population through self reporting
was vastly lower than that previously reported in the United States (1). In addition, potential points of contention
in this paper are self noted by the authors and do include that the screening for incontinence was not completed
through a validated questionnaire and there was no differentiation between urge or stress incontinence. This
article does bring up some fascinating points in the discussion section about the use of estrogen therapy and its
effect on collagen content and architecture in the paraurethral tissues and vaginal epithelium.

Reference
1. Stewart WF, Van Rooyen JB, Cundiff GW, Abrams P, Herzog AR, Corey R, Hunt TL, Wein AJ: Prevalence and burden
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Associate Professor of Urology
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PEDIATRIC UROLOGY __________________________________________________________

Subureteral injection of Deflux for correction of reflux: analysis of factors predicting success
Lavelle MT, Conlin MJ, Skoog SJ

Oregon Health Sciences University, Portland, Oregon 97239-3098, USA
Urology. 2005; 65: 564-7

Objective: To review, prospectively, our experience with endoscopic Deflux injection and evaluate the
volume injected, grade, endoscopic appearance after injection, and presence or absence of voiding dysfunction
as predictors of success. Subureteral injection of dextranomer/hyaluronic acid copolymer (Deflux) has become
an effective treatment of vesicoureteral reflux.

Methods: A total of 52 patients (50 females and 2 males; 80 ureters) were treated with a single subureteral
injection of Deflux. The mean patient age was 7.6 years (range 14 months to 22 years). The presence or absence
of voiding dysfunction was evaluated with a preoperative questionnaire and patient history. The volume of
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Deflux injected in each ureter was recorded. The endoscopic appearance after injection was recorded as “volcano”
or “other.” Success was defined as no reflux on postoperative voiding cystourethrography.

Results: The success rate by grade of reflux in individual ureters was 82%, 84%, 78%, and 73% for
grade 1, 2, 3, and 4 vesicoureteral reflux, respectively. No statistically significant difference was found in the
cure rate by grade (P = 0.76). The overall cure rate by ureter was 80% and by patient was 71%. New contralateral
reflux developed in 12.5% of patients. No statistically significant difference was found in the cure rate with
respect to the volume injected or the presence or absence of voiding dysfunction. The ureteral cure rate with
volcano and alternate morphology was 87% and 53%, respectively (P = 0.004).

Conclusions: Mound morphology was the only statistically significant predictor of a successful outcome,
with an associated cure rate of 87%. Concomitant voiding dysfunction did not have an adverse effect on the
cure rate. In our experience, no statistically significant difference was found in the cure rate for grades 1
through 4 vesicoureteral reflux after a single injection of Deflux.

Editorial Comment
This paper reviews a relatively small experience with using subureteral injection of Deflux for the

treatment of reflux. In the sense that this is a report that is representative of a typical pediatric urologist, it is
quite interesting. The authors report good results in that they were able to cure (no reflux at 3 months) about
80% of ureters and 70% of patients using this minimally invasive technique.

Several other findings were interesting in their study. First the grade of reflux had no relationship to the
degree of success (Grade V patients were excluded). Second, there was a 12.5% rate of new contralateral
reflux. Third, a history of voiding dysfunction had no influence on the results. Finally, and perhaps most important,
the configuration of the ureter immediately after injection had the most to do with ultimate success.

There are several important caveats to this study. The average age of the patients was over 7 and the
study included primarily girls. Older patients and girls may be easier to inject, partially skewing the results.
Most important though s the question of how to judge success. One measure of success is whether the reflux is
gone. However, is a 3 month VCUG adequate? Some of the Deflux is absorbed with time. Would less Deflux
mean a recurrence of the reflux over time? How about the effect of voiding dysfunction? This would likely
increase over time. Although voiding dysfunction had no effect on the 3 month VCUG, would it have a stronger
effect if a VCUG were done at 12 or 24 months? Furthermore, we have pretty good evidence that open surgery
prevents reflux for many years. What about Deflux? Clearly, there are no data on VCUGs 5-10 years after
Deflux. Finally, is the resolution of reflux really the correct end-point? We really are trying to prevent recurrent
pyelonephritis. Reflux resolution is in some ways a “proxy endpoint.” We really need a study of the rate of
pyelonephritis with and without Deflux treatment. Hopefully one will be forthcoming soon.

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

Albany Medical College
Albany, New York, USA

Dysfunctional voiding and incontinence scoring system: quantitative evaluation of incontinence
symptoms in pediatric population
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Purpose: Functional voiding problems in children are common. Although pathophysiology and
presentation of this clinical entity are well described, there is not yet a generally accepted method of quantitative
and standard evaluation of clinical symptoms, and there are few studies addressing the issue of symptom
scoring in children. We investigated use of a symptom scoring system in children with functional voiding
problems and the normal population, and validated it using a scientific tool.

Materials and Methods: A symptom scoring system was designed empirically. The questionnaire was
composed of items regarding daytime symptoms, nighttime symptoms, voiding habits, bowel habits and quality
of life. There were 2 groups whose symptoms were evaluated using this scoring system. Group 1 consisted of
86 patients who were admitted to our clinic with various wetting and daytime voiding problems. Group 2
consisted of 265 controls with no urological complaints. Parents of all children were asked to fill out a
questionnaire that included the symptom scoring system. Boys with lower urinary tract abnormalities, and
patients with spina bifida occulta and neurogenic bladder were excluded from the study. Odds ratios of answers
to each item in the questionnaire were used to define strength of the questions to differentiate patients from
healthy controls. According to the value of odds ratios, questions were modified and a score for each question
was given. Receiver operating characteristic plots were used to define detection cutoff or threshold score, and
Youden’s index was used to detect best reflecting optimal sensitivity and specificity.

Results: The total score was determined to range from 0 to 35, and items were modified to 13 questions
and 1 quality of life question at the end of the study. Among the 86 patients in group 1 (female-to-male ratio
1.5:1) mean score was 18.56. Among the 265 controls in group 2 (female-to-male ratio 1.5:1) mean score was
2.88. Statistical analysis revealed that within a confidence interval of 96.2% patients with a score of 8.5 or
greater had voiding abnormalities, with 90% sensitivity and 90% specificity. There were no statistically significant
differences between the 2 genders and 2 age groups of 4 to 7 and 8 to 10 years.

Conclusions: This statistically validated functional voiding problems symptom score may provide
accurate, objective and scientific bases to grade the symptoms in comparative research, diagnosis, treatment
and followup of patients with wetting and functional voiding disorders

Editorial Comment
Dysfunctional voiding is common, but can be extremely difficult to identify with certainty and even

harder to grade. Furthermore, it is very difficult to objectively monitor progress in the treatment of dysfunctional
voiding. This is concerning, considering that dysfunctional voiding has considerable importance because of its
role in the pathophysiology of urinary tract infections, vesicoureteral reflux and incontinence. In that sense, this
paper, describing a new, and indeed the first, validated questionnaire for identifying and grading dysfunctional
voiding is of considerable value.

Although this questionnaire is a major advance, there are some questions that remain to be answered.
For example, are all voiding dysfunctions alike? In other words, how well will this scoring system separate
children with frequency/urgency from those with infrequent voiding? Also, we know that in many children,
bowel and bladder dysfunction co-exist. Moreover, in some children treatment of constipation will help resolve
the voiding dysfunction. Unfortunately, this questionnaire only has one question about bowel function and that
one only adds 1 point to the scoring system.

Despite these concerns, this paper is an important contribution. The authors are to be congratulated.

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

Albany Medical College
Albany, New York, USA
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