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The January - February 2003 issue of the International Braz J Urol presents important contri-
butions from different countries, and the Editor will highlight some important papers.

Doctors Kausik and Segura, from Mayo Medical School, Rochester, Minnesota, USA, pre-
sented on page 3 a comprehensive discussion on the surgical management of ureteropelvic junction
obstruction in adults, from open surgical repair to minimally invasive surgery. The authors dis-
cussed the surgical approaches for correcting UPJ obstruction considering 3 categories: 1) Open
surgical procedures, including Dismembered pyeloplasty, Culp-DeWeerd spiral flap, Foley Y-V
plasty, Scardino-Prince vertical flap, and Ureterocalycostomy; 2) Endoscopic (antegrade or retro-
grade) procedures; and 3) Laparoscopic procedures. The authors concluded that although the gold
standard is still the open dismembered pyeloplasty, with success rates of 90-95%, the trend toward
decreasing morbidity and hospitalization, endoscopic management, and laparoscopy have come to
the forefront.

Doctor Santos and co-workers, from Catholic University of Paraná, Brazil, presented on page
11 their initial experience with hand-assisted laparoscopic nephrectomy in living renal donors for
transplantation. The left kidney was withdrawn in 2/3 of the cases. The operative time ranged from
55 to 210 minutes (mean 132.7 min), and the time of hot ischemia ranged from 2 to 11 minutes
(mean 4.7 min). The mean blood loss was very acceptable 133 mL, and conversion to open surgery
was necessary in only one case (3.7%) due to vascular lesion. Immediate diuresis was observed in
96.3% of the cases and the mean serum creatinine in PO day 7 was 1.5 + 1.1 mg/dL. Renal vein
thrombosis occurred in 1 (3.7%) patient requiring graft removal.

Doctor Alapont and colleagues, from La Fe University Hospital, Valencia, Spain, reported 3
cases of ureteral avulsion as a complication of ureteroscopy after a series of 4,645 procedures (page
18). Doctor Stevan Streem, from Cleveland Clinic, Ohio, USA, provided an editorial comment to
this article, and pointed out that ureteral avulsion is almost always related to the use of an ureteroscope
too large to be readily accommodated by the ureter or, in most cases, by an attempt to pull an
inadequately fragmented or impacted stone down from the proximal or mid ureter.

Doctor Slongo and co-workers, from Federal University of Paraná, Brazil, analyzed on page
24 the efficiency of 6- and 12-punctures biopsies to detect prostate cancer in patients with PSA <
10 ng/mL and normal digital rectal examination. The authors concluded that for patients with low
risk for prostate cancer, a 12-punctures biopsy was more effective, since sextant biopsy failed to
diagnose half of the cases of neoplasm. Also, they reported that 3 lateral punctures (basal, mid, and
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apical), with 2 additional punctures in the parasagittal midline (mid and apical), bilaterally are sug-
gested as the best biopsy strategy.

Doctors Mingin and Baskin, from the Children’s Hospital, University of California, San
Francisco, California, USA, discussed on page 53 the surgical management of the neurogenic blad-
der and bowel. The treatment goal for patients with a neurogenic bladder is the preservation of the
upper urinary tract, mainly by using intermittent catheterization and anticholinergic medication.
Nevertheless, a minority of children will not respond to conservative therapy and will ultimately
require surgical intervention. The authors discussed the surgical options for bladder augmentation,
bladder neck reconstruction and closure, as well as the methods for the creation of continent
catheterizable stomas. Also, the antegrade continence enema procedure for the management of re-
fractory fecal incontinence is described.

Finally, it is again my pleasure to announce that the International Braz J Urol continues to
grow in acceptance and circulation. In addition to the 6,000 copies of the printed version of our
Journal, which reach more than 60 countries, the visits to the electronic version expanded from
5,000 to more than 6,500 visits on-line every month. These figures include the International Braz J
Urol among the most read urological journals.
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ABSTRACT

Ureteropelvic junction (UPJ) obstruction is a well-recognized entity that may present at any
time –  in fetal life, infancy, childhood, or early or late adulthood. As the most common site of obstruction
in the upper urinary tract, the UPJ is an area with which urologists should be well familiar. There has
been an improved understanding of the pathophysiology of primary congenital UPJ obstruction that
has been reflected in the evolution of surgical options, from open surgical repair to minimally invasive
surgery.

Although the primary scope of this review is the surgical management of this condition, we
will briefly review the pathogenesis, clinical presentation, and diagnosis of UPJ obstruction.

Key words: kidney; kidney pelvis; ureteral obstruction; surgery; percutaneous
Int Braz J Urol. 2003; 29: 3-10

PATHOPHYSIOLOGY

Ureteropelvic junction (UPJ) obstruction may
be defined as a functional or anatomic obstruction to
urine flow from the renal pelvis to the proximal ureter
that results in symptoms or renal damage. UPJ
obstruction does not represent a single anatomic
entity, but rather a group of obstructive processes that
result from multiple etiologic factors. Congenital UPJ
obstruction most often is a result of an intrinsic
process, specifically the presence of an aperistaltic
segment of the ureter (1). Histologically the lumens
of stenotic UPJs are lined with the usual transitional
cell epithelium, but are surrounded by an abnormal
longitudinal muscle bundle or fibrous tissue. As a
result, patients have functional failure of effective
peristalsis and inadequate luminal distension to
accommodate urinary bolus. Although extrinsic
compression by kinks, bands, polar vessels, and a high
insertion of the ureter may be obvious, the primary
lesion is intrinsic.

CLINICAL PRESENTATION AND
DIAGNOSIS

Congenital UPJ obstruction can present at any
time, from intrauterine life to old age. With the
increased use of prenatal ultrasound, a number of
infants are found to have hydronephrosis. UPJ
obstruction is one of the most common causes of
prenatal hydronephrosis.

In adults, the majority present with flank pain
that can be associated with nausea. Others may present
with hematuria, urinary tract infections, stone disease,
or vague gastrointestinal complaints. Radiographic
evidence plays a key role in the diagnosis of UPJ
obstruction. In our opinion, the best radiographic
study is a diuretic intravenous pyelogram (2). Other
useful studies include radionuclide renal scans,
computed tomography, ultrasonography, and
retrograde pyelography. The diagnosis of UPJ
obstruction is based on the combination of clinical
manifestations, radiographic evidence of obstruction
and impairment of renal function.
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SURGICAL MANAGEMENT

The primary indications for treatment of UPJ
obstruction include relief of pain and relief of
physiologically significant obstruction. In addition,
recurrent stone formation or infection may indicate
the need for surgical reconstruction of the UPJ. The
ultimate goal is to provide a drainage system with
unobstructed urinary flow (3).

Although there are a variety of surgical
approaches to correction of UPJ obstruction, they can
be classified into 3 categories: 1)- Open surgical
procedures – pyeloplasty; 2)- Endoscopic (antegrade
or retrograde) procedures; 3)- Laparoscopic
procedures. While considering these various options,
it is important to weigh the potential risks and benefits
of these approaches, the success rates, and to keep in
mind that long-term results are pending in some cases.

Open Surgical Repair – General Considerations

Although a number of incisions for
performance of a pyeloplasty have been described,
the most popular anatomic approach to the UPJ is the
extraperitoneal flank approach (3). When this incision
is utilized through the bed of the twelfth rib, it
typically provides excellent exposure of the UPJ. An
anterior extraperitoneal approach is useful in
horseshoe kidneys, or where there is anterior
malrotation of the kidney. In addition, it can be utilized
in thin patients, or for those who have had prior flank
operations. The posterior lumbotomy approach can
be considered in cases with a significant
extraperitoneal component of the UPJ; however it has
never gained popularity in the United States.

As a general rule with the open surgical
procedures, loss of functional parenchyma and
ligation of renal vessels should be avoided. The cases
which involve the aberrant anterior crossing vessels
are actually lower pole segmental arteries, and these
should be preserved by placing them posterior to the
reconstructed UPJ (1).

The routine intraoperative placement of
ureteral stents and nephrostomy tubes remain
somewhat controversial, and varies among the
pediatric and adult practices. In our institution we

primarily use ureteral stents to decrease the amount
of extravasation, and thus limit the risk of secondary
fibrosis. External drainage of the operative field is
crucial as it prevents urinoma formation, secondary
fibrosis, and scarring.

Dismembered Pyeloplasty

This procedure was popularized and modified
by Anderson & Hynes (4), and can be easily applied
or modified to reconstruct the vast majority of UPJ
obstructions. It is this versatility that makes it the most
popular of all open procedures. When compared to
the flap procedures, only a dismembered pyeloplasty
allows the excision of the anatomically strictured area.
In addition, its utilization is not dependent on whether
the ureteral insertion is high or normal. One of the
few scenarios where the dismembered pyeloplasty
does not provide a good result is when there is a
lengthy proximal ureteral stricture associated with a
poorly accessible intrarenal pelvis.

After exposing the proximal ureter and renal
pelvis to identify the UPJ obstruction, care must be
taken to handle the periureteral tissue as atraumatically
as possible. This is important in preserving the delicate
ureteral vasculature. Fine marking sutures should be
placed on the medial and lateral aspects of the renal
pelvis, just superior to the UPJ obstruction, and on the
lateral aspect of the ureter, inferior to the area that is to
be transected. This will maintain proper orientation.
The UPJ area is then excised and the lateral aspect of
the ureter is spatulated. The superior aspect of the renal
pelvis is closed to its most dependent aspect where the
ureteral anastomosis is performed. The apex of the
spatulated ureter is then anastomosed to the most
inferior aspect of the renal pelvis, while the medial
portion of the ureter is sutured to the superior aspect
of the newly constructed UPJ. The anastomosis should
be performed with absorbable sutures placed full
thickness through the ureteral wall and renal pelvis, in
an interrupted or running fashion (Figure-1).

Culp-DeWeerd Spiral Flap

Although only occasionally used because of
the ease and success of the dismembered pyeloplasty,
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this spiral flap has its utility (5). The primary role of
this procedure is when there is a proximal ureteral
stricture associated with a UPJ obstruction. To be
effective, the spiral flap should be performed in the
presence of a large extrarenal pelvis, as the size of
the flap is limited only by the renal pelvis. UPJ
obstruction associated with high insertion of the ureter
can be difficult to repair with this technique. Figure-
2 illustrates the procedure.

Foley Y-V Plasty

This procedure has also been supplanted by
the dismembered pyeloplasty. It was originally
developed to reconstruct the obstructed system
associated with a high ureteral insertion into the renal
pelvis. It is not well suited when a proximal ureteral
stricture is present, where lower pole vessel

Figure 1 - Anderson-Hynes pyeloplasty.

Figure 2 - Culp-DeWeerd spiral flap.
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transposition is indicated, or when the reduction of
the renal pelvis is desirable. Figure-3 illustrates the
procedure.

Scardino-Prince Vertical Flap

This flap as described by Scardino & Prince
is largely of historic interest only (6). Its application
was limited to obstruction of an already dependent
UPJ that was situated on the medial aspect of an

extrarenal pelvis (Figure-4). Although the vertical flap
can be used to manage proximal ureteral strictures, it
cannot provide the length and versatility of the spiral
flap.

Ureterocalycostomy

Ureterocalycostomy is an important
procedure in certain clinical situations. It is most
commonly employed as a salvage procedure after a

Figure 3 - Foley Y-plasty.

Figure 4 - Scardino-Prince vertical flap.
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failed pyeloplasty, particularly in situations where a
repeat pyeloplasty will likely fail secondary to fibrosis
of the renal pelvis. Ureterocalycostomy may also be
used as the primary reconstructive procedure for UPJ
obstructions associated with rotational or fusion
anomalies, such as a horseshoe kidney. Indeed,
ureterocalycostomy in the presence of a horseshoe
kidney allows for dependent drainage of the unit
without the need to sacrifice the isthmus. In addition,
it can be utilized when a small intrarenal pelvis is
present.

Ureterocalycostomy is performed by
mobilizing the kidney to allow easy access to the lower
pole. The critical portion is to resect sufficient lower
pole parenchyma to prevent subsequent renal cortical
fibrosis. The inferior calyx is mobilized and then
anastomosed to the ureter that has been spatulated
laterally. This is demonstrated in Figure-5.

Endoscopic Management of UPJ Obstruction

Although open dismembered pyeloplasty
remains the gold standard for repair of UPJ
obstruction, with success rates between 90-95%, with
the advent of endourologic equipment and techniques

there are several minimally invasive techniques that
are applicable to managing UPJ obstruction.
Endopyelotomy has its roots dating back to the
technique of intubated ureterotomy, which was
popularized by Davis (7,8). Now it has become
increasingly well accepted for optimal management
of primary UPJ obstruction, with success rates that
approach open pyeloplasty with significantly lower
morbidity. The 2 approaches to endopyelotomy are
the antegrade and the retrograde techniques, which
will be reviewed further.

Antegrade Endopyelotomy

As urologists gained experience with
percutaneous management of stones in the early
1980s, it became apparent that the same techniques
could be applied for the management of UPJ
obstruction. Antegrade endopyelotomy, as it is
performed in the Unites States, was largely pioneered
and refined by Motola et al. (9). Although the initial
success rates were not as good as those of the open
surgery, with increasing experience and advances in
equipment that has now changed, at our institution,
antegrade endopyelotomy has become a first-choice

Figure 5 - Complex ureterocalycostomy.
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procedure for the management of UPJ obstruction
(10).

The initial step is to gain percutaneous access
through a lateral or upper pole calyx, with the patient
in prone position. The key step is the successful
placement of a guidewire across the UPJ and into the
bladder. If this is not possible in an antegrade fashion,
it should be performed in a retrograde manner, and
then exchanged. A second safety wire is also useful,
so as not to lose access to the UPJ. We generally use
a Lunderquist-Ring 0.038 torque wire as out working
wire. Since the endopyelotomy is performed with this
wire, care should be taken to prevent its kinking or
bending. The tract is then dilated and a nephroscope
is placed. After careful inspection of the collecting
system, the cutting instrument is introduced over the
wire (Figure-6). Although the endopyelotomy incision
was previously made in a posterolateral location,
because of the detailed anatomic findings described
by Sampaio & Favorito (11) we now make our incision
in the lateral position. If the UPJ does not appear wide
enough to accommodate the knife, it should be
balloon-dilated. The instrument of choice at our

institution is a cold-cut knife, and the incision is made
through the full thickness of the renal pelvis and
ureteral wall (Figure-7). This is confirmed by the
presence of the wispy retroperitoneal fat identified
after the incision. The incision should extend down
the ureter at least 1 cm beyond the area of UPJ
obstruction, and should be continued laterally up into
the renal pelvis an additional 1 or 2 cm. Care should
be taken to avoid any aberrant vessels; these can be
identified by their pulsation. If significant bleeding
is encountered at the time of the incision, allowing
clot formation in the renal pelvis with subsequent
vascular tamponade, typically controls the bleeding.
If arterial bleeding were to persist despite this, urgent
angiography with embolization will be required.

After the incision, a stent should be used and
we usually use the 8F double-J stent. In addition, we
place a 22F nephrostomy tube in the renal pelvis. The
nephrostomy tube is typically left indwelling for 48
hours, and a trial of clamping is completed prior to
its removal. The majority of patients is discharged
on post-operative day 2 or 3, and is able to return to
normal activity within a week. Cystoscopic removal
of the double-J stents is done at 6 weeks, and an
intravenous pyelogram is obtained a few weeks later.
All patients are then followed at periodic intervals
for signs or symptoms of late failure. We consider
the percutaneous endopyelotomy successful if the
patient is asymptomatic and the intravenous
pyelogram shows improved function or drainage.Figure 6 - Introduction of the cold-cutting knife.

Figure 7 - Cutting laterally.
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Retrograde Endopyelotomy

Retrograde management of UPJ obstruction
can vary from simple balloon dilation (high failure rate)
to the use of Acucise™ cutting balloon device to
ureteroscopic endopyelotomy. A recent Internet survey
of over a 1,000 practicing American urologists revealed
that Acucise™ endopyelotomy was the most frequently
selected therapy for adults with UPJ obstruction (12).
The technique of performing endopyelotomy with the
Acucise™ cutting balloon involves placement of the
Acucise™ catheter over a guidewire across the region
of the UPJ. The region of the stricture is noted by the
characteristic “waist” seen when inflating the balloon
with contrast. The cutting-wire is then positioned
laterally and, as the balloon is reinflated, the stricture
is simultaneously incised. Extravasation of contrast
should be observed, and then an 8F double-J stent
should be placed. Follow-up is similar to that of
antegrade endopyelotomy.

Ureteroscopic endopyelotomy has gained
popularity in the treatment of UPJ obstruction (13).
Again a wire is passed into the UPJ obstruction, and a
rigid or flexible ureteroscope is used to inspect the UPJ
and determine the location and length of the narrowed
area. An endoscopic incision may then be performed
with electrocautery or holmium:YAG laser. The
incision is made from just inside the renal pelvis to
normal ureter by withdrawing the ureteroscope and the
electrode as a unit. The incision is then balloon-dilated
to 24F. A ureteral stent should be placed for 6-8 weeks.

Laparoscopic Pyeloplasty

The first laparoscopic pyeloplasty was
performed in 1993 as an alternative to the standard
flank pyeloplasty. Details of this procedure have been
published recently (14) and are beyond the scope of
this review. The principles of laparoscopic pyeloplasty
are similar to those of open repair, and dismembered
pyeloplasty is the most common approach.

FINAL CONSIDERATIONS

There are many factors to consider in
deciding the optimal surgical procedure to a given

patient. Anatomic considerations, past surgical
procedures, patient expectations, and the surgeon’s
experience all contribute to the success of the
procedure. The gold standard with success rates of
90-95% is still the open dismembered pyeloplasty.
However, with the trend toward decreasing morbidity
and hospitalization, endoscopic management and
laparoscopy have come to the forefront. At our
institution, the preferred initial management is
antegrade endopyelotomy. We have reported an
overall success rate of 88% and this is similar to other
published success rates (9,10,15). Although
retrograde endopyelotomy is even less invasive, there
may be a trade off in terms of success. There have
been some comparable results with the retrograde
approach; however the follow-up has been inferior.
Lastly, laparoscopic pyeloplasty, although technically
challenging, also provides early durable results.
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ABSTRACT

Objective: Report the authors’ initial experience with hand-assisted laparoscopic nephrec-
tomy technique in renal donors for transplantation.

Materials and Methods: Twenty-seven donors submitted to hand-assisted laparoscopic ne-
phrectomy were retrospectively analyzed from February 2001 to June 2002. Technical aspects of the
donor surgery, results, and complications, are discussed, as well as recipient’s complications and
outcomes.

Results: Among 27 hand-assisted laparoscopic nephrectomies, left kidney was withdrew in 18
donors (66.6%), and right kidney in 9 (33.3%). The operative time ranged from 55 to 210 minutes
(mean 132.7 + 37.6 min), and the time of hot ischemia ranged from 2 to 11 minutes (mean 4.7 + 2.5
min), with an estimated mean blood loss during the intraoperative period of 133.3 mL. Conversion to
open surgery was necessary for 1 (3.7%) patient due to vascular lesion. In graft evaluation, immediate
diuresis was observed in 26 (96.3%) cases, and mean serum creatinine in PO day 7 was 1.5 + 1.1 mg/
dL. Renal vein thrombosis occurred in 1 (3.7%) patient requiring graft removal. Lymphocele was
observed in 3 recipients (11.1%), and urinary leakage due to ureteral necrosis in 1 case (3.7%).

Conclusion: Hand-assisted laparoscopic nephrectomy in living donors is a safe procedure and
an effective alternative to open nephrectomy. In this series, the procedure presented low morbidity
after surgery providing to the recipient a good morphological and functional quality of the graft.

Key words: kidney; kidney transplantation; laparoscopy; living donors
Int Braz J Urol.  2003; 29: 11-7

INTRODUCTION

Minimally invasive nephrectomy in a living
donor is described as a surgical modality that uses
the classic laparoscopic technique combined or not
to the application of the surgeon hand as a support
tool during the renal dissection maneuver. Hand-as-
sisted techniques use abdominal wall incision — re-
quired for removing the organ in its integrity —, as
an access to the kidney, generally employing devices
that seal the incision, avoiding thus the loss of the
pneumoperitoneum gas. Hand-assisted laparoscopic
nephrectomy (HLN) provides the performance of the
procedure under an excellent laparoscopic visualiza-

tion in an enlarged operative field, which is substan-
tially facilitated by hand support (1). We describe here
our initial experience with 27 donors submitted to
HLN, exhibiting technical data of the procedure, its
morbidity, its complications, as well as ease and dif-
ficulties observed in this approach.

MATERIALS AND METHODS

Medical data of 27 consecutive HLN per-
formed in renal donors from February 2001 to June
2002 in our unit were retrospectively analyzed. Do-
nor demographic characteristics, such as sex, age, and

Clinical Urology
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some parameters, such as hospital stay, estimated
blood loss, surgical time, hot ischemy time, and in-
tra- and post-operative complications were analyzed.
Graft function was evaluated for immediate presence
of diuresis after renal reperfusion and for serum crea-
tinine on PO day 7. Vascular and ureteral complica-
tions of the recipient were also observed.

All donation candidates were submitted to
preoperative routine evaluation. The requested exams
were those usually performed for conventional renal
donor, including digital angiography and intravenous
pyelogram for the renal vascular anatomy and
colleting system study. Left kidney nephrectomy was
preferably performed, since the left kidney has a
longer renal vein, which significantly facilitates the
graft, excluding those cases where its preservation
had a clear benefit for the donor.

The surgical procedure is initiated with the
patient positioned in partial lateral decubitus (30°),
contralateral to the kidney to be removed, under gen-
eral anesthesia and continuous peridural blockade.
The delimitation of the area for the device applica-
tion allowing assisted laparoscopy is performed, as
well as the trocar disposition as illustrated in Figure-
1. Transperitoneal access was performed in all cases.
The extension of the skin incision must be of the same
size in centimeters of the glove used by the assistant,
approximately 7 to 8 cm. The incision is initiated in
the lateral border of the rectus abdominis muscle, ex-

tending in an oblique fashion towards the spina iliaca
anterior superior. The obliquus externus and internus
abdominis muscles, and the transversalis abdominis
muscle are divulsed, the peritoneum opened and the
colon medially mobilized. The ureter is identified,
isolated with a Penrose drain, and dissected in supe-
rior and inferior direction up to the crossing of the
iliac vessels. Only then, the first 10 mm trocar (cam-
era) is inserted hand-assisted in the umbilicus. The
device (hand-port) is installed according to the manu-
facturer recommendations, and the assistant’s hand
is inserted in the abdominal cavity (Figure-2). The
peritoneum is insufflated with CO

2
,
 
submitted to a

pressure of 15 mm Hg, and secondary openings are
created under laparoscopic control. A trocar of 5 mm
is placed at the level of the midclavicular line, about
3 cm below the left costal border for the dissectors
forceps, and another of 12 mm trocar is inserted at
the level of the anterior axillary line above the crista
iliaca for the insertion of the scissors and the vascu-
lar stapler. A third accessory port can be established,
when necessary, at the level of the middle axillary
line, to assist in presenting the kidney or to cavity
aspiration.

In this series, 3 devices commercially avail-
able were used to perform the procedure. In the ini-
tial 9 cases, we used Intromit® (Medtech Ltd, Clara,
Ireland Rep.) (Figure-2). The Omniport® (Weck Clo-
sure Systems, Charlote, NC, USA) was used in 16

Figure 1 – Ports dispositions and localization of the incision for
left nephrectomy.

Figure 2 – Device installed for hand-assisted laparoscopy.
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patients, and in the last 2 cases, the Lap Disc® (Ethicon
Endo-Surgery, Cincinnati,OH, USA) was installed.
All equipments had an easy installation providing
comfort and freedom to the surgeon in the perfor-
mance of the maneuvers required during surgery.

After the hand and trocar insertions, and the
inspection of the cavity, kidney dissection is initiated
according to the technique described by Nakada (2).
In all the procedures the harmonic scalp - UltraCision®

(Ethicon Endo-Surgery, Cincinnati, OH, USA) was
used for the dissection and coagulation of vessels and
perirenal structures. Once completed the kidney, ure-
ter and renal pedicle dissections, the renal artery
clamping is performed with 3 proximal metallic clips
and one distal metallic clip and its immediate section
is performed. The distal artery ligature was used in
the first 5 cases and eliminated afterwards to better
preserve a greater length of the vessel. The renal vein
is then tied and sectioned with a linear vascular sta-
pler - Endo-GIA® 45 mm/2.5 mm (U.S. Surgical
Corp., Norwalk, USA), and the kidney is removed
through the port, performing at last the ligature and
distal section of the ureter at the level of the iliac
vessels crossing. In some occasions, the renal vein
ligature was performed with cotton suture 2-0 and 2
metallic clips over the knot, afterwards sectioning the
vein with scissors, without significant decrease in its
length. In this situation, the suture is passed through
the vein before renal artery ligature, leaving the loose
knot to be tightened only after sectioning the artery.
Hemostatic revision is performed under direct vision,
and a Penrose drain is inserted in the abdominal cav-
ity and removed after 24 hours. At last, the synthesis
of the muscle wall and skin is performed.

The surgical approach for the right kidney
used in our Unit is the same for the left kidney, that
is, through an oblique inguinal incision using, how-
ever, the assistant’s left hand as a tool for internal
dissection and, frequently, a subcostal portal to re-
tract the liver.

RESULTS

Table-1 shows demographic data and surgi-
cal results observed in 27 donors submitted to HLN.

Among these, 13 were males, and 14 females, with
age ranging from 22 to 62 (mean 38.8 years) years.
Laparoscopic nephrectomy was left in 18 cases, and
right in 9 cases.

Surgical time ranged from 55 to 210 minutes
(mean 132.7 + 37.6 min), this parameter defined as
the time passed from the moment of the incision until
the skin synthesis finalization. Estimated blood loss
was of 30 to 600 mL (mean 133.3 mL), and no pa-
tient needed transfusion. The time of hot ischemy
ranged from 2 to 11 minutes (mean 4.7 + 2.5 min),
related in some situations to the vascular complexity
verified in 3 patients (11.1%) with renal artery dupli-
cation. Mean time hospital stay for the donor was of
3.8 days, ranging from 3 to 7 days.

All the patients submitted to HLN concluded
the procedure as planned, that is, with the intact re-
moval of the organ, with vascular and ureteral pres-
ervation adequate to the graft, excluding one patient
whose procedure was complicated by the accidental
lesion of the left adrenal vein during the dissection
maneuvers, leading to moderate bleeding and need-
ing to convert to open surgery. In this case, an ante-
rior subcostal transverse incision was performed and
the nephrectomy concluded with a good outcome for
the patient and the graft.

Intraoperative complications of HLN for the
donor included vascular lesions in 3 cases (11.1%),
of which laceration of renal artery (1 case), of the
gonadal vein (1 case), and of the adrenal vein (1 case),
the latter presenting moderate bleeding, requiring
conversion to open surgery. The first 2 lesions men-
tioned were small and corrected laparoscopically with
metallic clips. Transfusion was not necessary in any
case. Postoperative complications in donors are listed

Table 1 – Hand-assisted laparoscopic nephrectomy results.

N of patients 27
Sex  (M/F) 13/14
Nephrectomy side (L/R) (%)  18/9 66.6 / 33.3%
Mean age (years)           38.8 (22-62)
Mean surgical time (min)                       132.7 (55-210)
Mean hot ischemy time (min)            4.7 (2-11)
Mean hospital stay (days)                           3.8 (3-7)
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in Table-2, and corresponded to 18.5% of the cases.
Urinary infection occurred in 2 patients, and pneu-
monia in 1, all treated with adequate antibiotic therapy
and complete resolution of the infection. No cases of
surgical wound infection were observed, and no death
occurred in consequence of the procedure. The ma-
jor complication observed was persistent vomit dur-
ing between 2 to 6 days in 6 patients (22.2%), possi-
bly due to peridural anesthetic blockade with mor-
phine, used in the beginning of this series, associated
with intestinal loops manipulation. Afterwards, the
peridural anesthesia was abolished, with significative
decrease in the postoperative vomits in the last 12
cases.

Vascular and ureteral complications rates for
the recipient are demonstrated in Table-3, together
with renal graft evaluation data. Immediate diuresis
after renal reperfusion was observed in 96.3% of the
cases. Serum creatinine observed in the PO day 7
ranged from 0.8 to 6.4 mg/dL (mean 1.5 + 1.1 mg/
dL), with all the patients presenting satisfactory di-
uresis and creatinine decline in this period, except
one patient that progressed with anuria due to renal
vein thrombosis, needing graft removal and conse-
quent hemodialysis. Lymphocele occurred in 3 recipi-

Table 2 – Postoperative complications in renal donors
submitted to hand-assisted laparoscopic nephrectomy.

Complications                             No. of Patients (%)

Ileum             2   (7.4)
Urinary infection                               2   (7.4)
Pneumonia                               1   (3.7)
Transfusion                               0   (0)
Mortality                               0   (0)
Total             5   (18.5)

ents, and 2 cases were medically conducted due to its
small volume. One patient required lymphocele
laparoscopic treatment with good outcomes. One pa-
tient presented urinary fistula and renal function im-
pairment in PO day 6 due to terminal ureteral necro-
sis, needing surgical intervention with reimplant and
placement of an ureteral catheter. There was resolu-
tion of the fistula and normalization of the graft func-
tion.

DISCUSSION

Renal transplant with living donor is admit-
tedly superior to transplant with cadaveric kidney,
especially for the survival of the patient and the graft
(3). The known technical, legal, and cultural difficul-
ties for the organ procurement in our context make
the living donor the major hope for obtainment of a
kidney to transplantation. Actually, the search for
technical improvement intending to sooth the aggres-
sion suffered by the donor is constant. HLN seems
today to be the best adapted method to this context,
combining the advantages of a minimally invasive
surgery to the security and easiness of manual dis-
section, decreasing the learning curve and reducing
intraoperative complications (3). In instances where
the organ should be removed intact through an inci-
sion, as in the nephrectomy with living donor, or radi-
cal nephrectomy due to a tumor, the surgery hand-
assisted seems to offer a significative benefice (1).

In the last 2 decades,  there has been a grow-
ing interest in minimally invasive surgeries with less
morbidity as laparoscopy. In 1990, Clayman et al.
described the first laparoscopic nephrectomy per-
formed in the treatment of a renal tumor (4), and ever
since many institutions worldwide used this technique
in the treatment of malignant and benign renal dis-
eases (5,6). In 1995, Ratner et al. reported the first
successful laparoscopic nephrectomy with living do-
nor, the kidney being removed through a 9 cm
infraumbilical median incision (7). Later, Wolf et al
performed the first hand-assisted laparoscopic nephre-
ctomy with living donor (1). This procedure has ob-
tained great acceptance in many transplant centers,
and new devices have emerged in the market with

Table 3 – Recipient evolution results.

Mean blood creatinine -7 PO (mg/dL)         1.5   (0.8-6.4)
Immediate diuresis (# cases)           26      (96.3%)
Lymphocele                                                  3      (11.1%)
Urinary fistula                                              1       (3.7%)
Renal vein thrombosis                           1       (3.7%)
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intending to ease and simplify each time more this
new and fascinating surgical technique (2,8).

Several reports confirmed the advantages of
hand-assisted laparoscopic nephrectomy compared to
open surgery for the donor, establishing that it may
be performed with safely and without harm for the
donor, and the graft function (9,10). Surgical time is
comparable to open nephrectomy, and tends to de-
crease with the learning curve, as established by Wolf
et al., who obtained a decrease from 252 to 85 min-
utes in the presented series (1). In this study, mean
surgery time was 132.7 minutes, slightly bellow the
mean observed by other authors (11,12). Some atti-
tudes were important for the reduction of surgical time
observed in this series. The oblique inguinal incision
for the glove insertion was initially used to perform
colon mobilization and ureter dissection under direct
vision as far as the incision permitted. Also, using
the assistant’s hand for the internal dissection ma-
neuvers, allowing the surgeon to work freely with 2
ports. These technical changes optimized the surgery
and decrease its length.

HLN permits a safe renal dissection in an
ample operative field, promoting an excellent renal
pedicle exposition. Jacobs et al. presented a conver-
sion rate to open surgery of 1.6% (13). In this series,
only one conversion (3.7%) was necessary, due to
vascular lesion. Mean hot ischemy time was of 4.7
minutes, being superior to Ruiz-Deya et al. (12), and
Wolf et al. (11) experiences’, that reported 1.8 and
2,9 minutes, respectively. Yet, this time did not result
in harm to the graft function as observed in the great
majority (96.3%) of the recipients, that presented
immediate diuresis and mean serum creatinine of 1.5
mg/dL. Some studies comparing HLN with classic
laparoscopic nephrectomy observed that HLN de-
creases the surgery and hot ischemy time, in addition
to promoting better safety in its performance (10,12).

The incidence of ureteral complications af-
ter laparoscopic nephrectomy in the recipient may
vary from 2 to 11% according to literature reports
(3,14). In this series, 1 (3,7%) patient developed uri-
nary fistula secondary to a  terminal ureteral necro-
sis, which lead us to more caution in ureter dissec-
tion, seeking to preserve more periureteral fat. Renal
vein thrombosis, which leads to the graft removal,

was possibly a consequence of the technical difficulty
observed in right side nephrectomy, resulting in
shorter vessels, that made difficult the anastomosis.
Right HLN is frequently more difficult due to the
necessity to move displace the liver and, in addition,
the renal vein length can be a problem in the recipi-
ent implant. Advanced age and obesity are not con-
sidered contraindications to the HLN, neither is re-
nal vessel multiplicity (15). In this study, we found
renal artery duplicity in 3 patients whose  graft out-
come was similar to those with only one artery.

Laparoscopic nephrectomy with living donor
is an emerging technique that has not gained yet wide
acceptation in the community involved in transplants,
possibly due to the technical difficulties it presents.
However, the advantages related to decrease in do-
nor morbidity, less time of hospital stay, better heal-
ing, and excellent graft functional quality for the re-
cipient, turn this technique very attractive, and may
greatly increase the number of donors (13).

CONCLUSION

Hand-assisted laparoscopic nephrectomy
with living donor associates low from the laparoscopic
methods to the intra-abdominal organs manipulation
provided by the surgeon’s hand. In this study, the re-
sults obtained with this method are comparable to data
published in literature. Limited discomfort, as well
as low morbidity observed in this series, to the donor
as well as to the recipient, make this technique very
attractive.
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EDITORIAL COMMENT

Since the first laparoscopic nephrectomy per-
formed by Clayman et al. (1) in 1990, at the Wash-
ington University School of Medicine, urologic
laparoscopy has remarkably evolved and, already in
1994 at the same University, the first work related to
living donor nephrectomy was performed (2). Today,
this technique is widespread in the world, and now in
Brazil there is a group experienced in this method, as
reported, with 27 cases.

This group favored the hand-assisted technique,
as do Velidedeoglu et al. (3), in a comparative analy-
sis between pure laparoscopy and open surgery, which
helps teaching this technique to the residents, provid-
ing extra safety to the donor, chiefly for less experi-
enced surgeons. Nonetheless, Shalhav et al. (4) inno-
vated with a pure laparoscopy technique with manual
extraction without the device to hand-assisted tech-
nique, which, further than its great cost-effectiveness,
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also reduced significantly hot ischemia time. This lat-
ter method seems even more interesting for the under-
developed countries that do not have disposable de-
vices, which are costly and barely available.

Currently, major transplant centers perform
laparoscopic nephrectomy in living donor, and this
shall not be different in Brazil in a while. This tech-
nique, in addition to the benefits inherent to the mini-
mally invasive method, presents a further advantage
for the unit where it is performed, i.e., increasing the
number of donations by living donors.

Alas, there are problems all over the world: at
Washington University School of Medicine, where
almost everything that exists in laparoscopy initiated,
laparoscopic nephrectomy in living donor is not yet
performed and, unfortunately, not for lacking surgeons
experienced with the method.
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ABSTRACT

Purpose: Report and review the literature on ureteral avulsion as a rare complication of
ureteroscopy.

Materials and Methods: We analyzed 3 cases of ureteral avulsion in a series of 4,645
ureteroscopic procedures performed from January 1990 to December 2001. We especially report the
different managements for this complication.

Results: Due to the different extent of the injury, each patient was treated in a particular way,
including a patient managed by means of an endourological approach.

Conclusions: When performing ureteroscopy or using Dormia baskets, one should always
bear in mind the possibility of serious complications, including ureteral avulsion or perforation. The
use of an extremely careful technique of ureteral insertion, the mandatory placement of a safety
guidewire, and a working guidewire, all minimize the risk of untoward events.

Key words: ureter; ureteroscopy; lithiasis; intraoperative complications
Int Braz J Urol.  2003; 29: 18-23

INTRODUCTION

Since its clinical introduction in 1980 by
Pérez-Castro & Martínez-Piñeiro (1), ureteroscopy
has experienced an impressive development due to
the technical improvements of new and smaller uro-
logical armamentarium. Currently, ureteroscopy is a
worldwide procedure with varied number of diagnos-
tic and therapeutic possibilities, including treatment
of stones, upper urinary tract tumors, strictures, ca-
lyceal diverticula, vascular malformations, placement
of difficult ureteral stents, and diagnosis of filling
defects or hematuria of unknown origin.

However, the technique has complications
including bleeding, ureteral perforation, false passage,
urinoma, strictures and, in a few cases, ureteral avul-
sion. We report our experience in the management of
ureteral avulsion after ureteroscopy, and we review
the few cases published in the literature.

MATERIALS AND METHODS

Between January 1990 and December 2001
a total of 4,645 transurethral ureteroscopic procedures
were performed in our Unit of Endourology. Among
those patients 2,508 (53.9%) procedures were per-
formed under a mild sedative regimen and in outpa-
tient basis. The remainder 2,137 (46.1%) cases were
referred for general anesthesia. Ureteral avulsion oc-
curred in 3 cases as intraoperative complication, and
this is the subject of our analysis.

RESULTS

Case 1
A 68-year-old man was admitted to the hos-

pital with the main complaint of repetitive left flank
pain. The intravenous pyelography (IVP) revealed a
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calculus measuring 5x11 mm located in the upper third
of the left ureter, and a concomitant upper pole renal
cyst. After percutaneous cyst puncture, the patient un-
derwent four sessions of extracorporeal shock wave
lithotripsy (ESWL) with a Dornier® DL-50 lithotripter
that significantly reduced the bulk of the stone but
failed to clear the fragments. After a three-week pe-
riod of watchful waiting, the patient was scheduled
for ureteroscopy with a Storz 11.5F rigid ureteroscope
and laser lithotripsy (Candela® MDL-1 lasertripter).
The ureteroscopy was performed under general an-
esthesia, but the area of stone impaction could not be
negotiated because of severe ureteral kinking. Due to
the age of the patient, and the long time elapsed from
the first procedure, a blind basketing was accepted as
a desperate ultimate option to solve the problem in
endourological terms. Therefore, a Dormia basket was
inserted and after a few withdrawal attempts the stone
was eventually dislodged and gently pulled down.
However, as the stone was delivered out to the ure-
teral orifice, a 7 cm of ureter followed, indicating an
ureteral avulsion. It seems likely that the ureter was
ruptured at the site of the stone impaction. As a first
maneuver and under fluoroscopic guidance, a Teflon
guidewire was passed up to the theoretical location
of the left renal pelvis. Persistent fever and pain were
observed in the following hours, and a computed to-
mography (CT) scan and an IVP showed both uri-
nary extravasation and a double pigtail stent outside
the upper urinary tract. After stabilization with per-
cutaneous nephrostomy and drainage of the urinoma,
the patient underwent an ureteroneocistostomy with
short mucosal tunnel and Boari flap technique, in or-
der to allow the medial third of the ureter to reach the
bladder without any tension. The radiological se-
quence is shown in Figure-1. Convalescence was
uneventful, and an IVP one year after the procedure
showed a normal aspect of the collecting system with
excellent renal function.

Case 2
 A 64-year-old man presented with a history

of continuous right flank pain. An IVP revealed a
stone located in the middle third of the right ureter
and severe upper urinary tract obstruction with renal
function impairment. After 2 failed attempts to place

a double pigtail stent, and 2 ESWL procedures with-
out clearance of the stone, the patient was scheduled
for ureteroscopy (11.5F) with in situ laser lithotripsy
and double pigtail stent placement. After 4,500 pulses
of pulsed dye laser (Candela® MDL-1 lasertripter) the
stone was not broken, and as direct vision of the im-
pacted stone was possible, a Dormia basket was ne-
gotiated behind the calculus and used to retrieve the
relatively small stone as gently as possible. The bas-
ket was gently pulled down but, as in the aforemen-
tioned case, the ureter was avulsed in a length of 5
cm. Due to the previous poor condition of the renal
unit, an immediate right nephrectomy was performed.
Recovery was satisfactory and serum creatinine re-
mained within the normal range.

Case 3
A 56-year-old woman was referred to our Unit

of Endourology from another hospital due to a failure
to treat a right middle ureteral stone after 2 sessions of
ESWL. The patient underwent a right ureteroscopy
under general anesthesia, and a glide guidewire was
advanced up to the collecting system. Afterwards the
stone was inadvertently pushed up to the renal pelvis
by the irrigating fluid, and an immediate ESWL was
consequently decided. The ureteroscope was gently
pulled out to the bladder, but a 4 cm ureteral degloving
injury was observed after that maneuver. Because of
the limited extent of the ureteral avulsion and the pres-
ence of a 3.5 inch safety guidewire, the intussuscepted
ureter was advanced again to its original position over
a 7F double pigtail stent. Following fluoroscopic and
sonographic control the catheter was left in place and
only a minimal asymptomatic paravesical urinoma was
detected. A month later the pushed-up calculus was
successfully treated by ESWL. Eight weeks later the
double pigtail stent was removed and a subsequent IVP
demonstrated minimal delayed pelviocalyceal filling
with mild dilation from the upper third of right ureter.
The patient remained asymptomatic and was sched-
uled for ureteroscopy to assess the extent and degree
of the residual stricture and further balloon dilation, if
required. However, after a three-month follow-up the
patient had multiple urinary tract infections, with lack
of function of the renal unit and, therefore, a nephrec-
tomy was performed.
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DISCUSSION

In the last decade ureteroscopy has become
an outstanding breakthrough in the diagnosis and

treatment of different ureteral and renal problems.
Today it is increasingly used in the management of
the common ureteral stones, and such frequent indi-
cation has led ureteroscopy to be a worldwide tech-
nique, with the expected appearance of multiple types

Figure 1-  A) Intravenous pyelography (IVP) showing a 5x11 mm calculus located in the upper third of the left ureter, determining
severe upper urinary tract obstruction. B)  IVP after ureteroscopy showing urinary extravasation from the middle third of the left ureter.
A double pigtail stent is outside of the urinary tract, and a nephrostomy is inserted. C) IVP after Boari flap showing normal function of
left kidney.
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of complications (9-20%), some of them severe, in-
cluding ureteral perforation or avulsion, bleeding, and
urinary tract infection (2,3).

Traditionally, the term ureteral avulsion has
been described as an upper urinary tract injury re-
lated to the action of blunt trauma, especially from
traffic accidents, being the mechanism of injury the
result of an acute deceleration/acceleration movement
(4). With the advent of endourology, that term is also
applied to the extensive degloving injury resulting
from a mechanism of stretching of the ureter that even-
tually breaks at the most weakened site. The first cases
were reported by Hart (5) in 1967, and Hodge (6) in
1973, both after difficult manipulation of an ureteral
stone with Dormia basket.

Although an infrequent event in the endo-
scopic management of ureteral calculi (0.2-1%) (7,8),
with only few cases reported in the literature, ure-
teral avulsion is a potential serious complication that
should always be taken into account when perform-
ing such procedures. The incidence in our series was
only 0.11%.

Among the potential factors involved in the
pathogenesis of ureteral avulsion, the presence of an
anomalous ureter, either due to a diseased area or to
previous endourologic manipulations, is an important
antecedent in the majority of cases. Furthermore, the
use of multiple-wire baskets for ureteral stones re-
trieval have also been implicated, and particularly
with regard to the size of the stone (larger than 1 cm),
and the distance the stone has to cross before exiting
through the ureteral meatus (9). Dormia basketing is
hardly used in our Unit due to the aforementioned
problems. We much prefer the use of grasping for-
ceps to retrieve any fragment after ureteroscopy and
laser lithotripsy. Rigid ureterorenoscopes are also a
potential source of ureteral avulsion, as shown in the
2 cases reported by Martin et al. (10), and in 1 patient
of our own series. In the latter cases the ureteral dam-
age was probably due to the association of a diseased
ureter and an improper handling of the endoscopic
instrument that eventually caused the degloving in-
jury. During the endoscopic procedure it is very dif-
ficult to evaluate, in case of ureteral avulsion, the
degree of tissular injury and the extent of layer in-
volvement. In one third of our cases, the theory of an

unique mucosal injury seems a sensible hypothesis,
because it was very easy to advance the 4 cm intus-
suscepted flap to its original position through the
safety guidewire previously placed before the attempt
of ureteroscope. Whether it was really just a mucosal
breakage or a deeper laceration is impossible to as-
certain, although the eventual loss of the renal unit
would confirm the theory of ureteral avulsion. All
injuries occurred during the initial phase of our learn-
ing curve. However, with increasing experience we
are able to go further in some challenging procedures
or difficult cases, and therefore the possibility of ure-
teral injuries remains a constant threat, including ure-
teral avulsions, although with the small caliber of our
current endoscopes such event seems less probable.
Therefore, in the prophylaxis of ureteral avulsion
concur especially the endoscopic skill of the urolo-
gist, and the adherence to some basic rules, such as
using a small ureteroscope, or avoiding Dormia bas-
ket retrieval of the stone in cases of large calculus, or
partial view of the area where the calculus is impacted.

Diagnosis of ureteral avulsion is most often
carried out immediately during the endoscopic pro-
cedure, after the recognition of a tubular structure
firmly engaged to the ureteroscope following the ex-
traction maneuvers, as it was observed in our 3 pa-
tients. However, in some cases a delayed diagnosis is
performed in the presence of fever, flank pain, ab-
dominal tenderness, or a flank mass, indicating a ret-
roperitoneal urinoma or abscess secondary to urine
leakage (10). Such clinical diagnosis should always
be confirmed by ultrasonography, CT scan, IVP, or
retrograde pyelography.

Traditionally the treatment of the ureteral avul-
sion has been a surgical approach, for which the basic
aim is to restore the ureteral continuity. Nevertheless,
clear guidelines about the best surgical technique are
still an unresolved issue. There are some factors that
should be taken into account, such as age of the pa-
tient, kidney function, level of injury, and length of
the ureteral defect. In lower third ureteral lesions, a
ureteral reimplantation seems the most rewarding sur-
gical technique, but severe ureteral injuries associated
with higher localization or loss of a long segment re-
quire several methods of repair, including Boari flap,
psoas hitch, transureteroureterostomy, autotransplan-
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tation, or ileal or appendix interposition. The use of a
psoas hitch, a Boari flap or a combination of both
seems to be the most sensible option, albeit restricted
to injuries at or below the pelvic brim. However,
Chang & Koch (11) described a modification of the
traditional bladder flap procedure or extended spiral
bladder flap for a successful treatment of two patients
with upper ureteral injuries. In case of complete avul-
sion of the ureter at the ureteropelvic junction, a dis-
membered pyeloplasty is the preferred option. In case
of severe tissue loss, autotransplantation, especially
in young patients, or ileal interposition, will yield a
satisfactory result (10,12). Moreover, an alternative
method of successful repair of extensive injuries with
appendix interposition was reported in three cases
where the conventional techniques were precluded
(13-15). In our series, the diverse circumstances of
patients and injuries, caused that each case was treated
in a different way, including an endourologic approach
where the intussuscepted ureter was advanced again
to its original position and fixed over a 7F double
pigtail stent introduced onto a safety guidewire pre-
viously placed up to the kidney as a first step in
ureteroscopy.

Our experience, and that of others, all sug-
gest that carefully performed ureteroscopy is a su-
perb tool for the urologist, either for diagnostic or
therapeutic purposes. However, when performing an
ureteroscopy or using Dormia baskets, one should
always bear in mind the possibility of serious com-
plications, including ureteral avulsion or perforation.
As in many other procedures, a learning curve phe-
nomenon is observed, so we recommend the use of
an extremely careful technique of ureteral insertion,
and the mandatory placement of a safety guidewire
and a working guidewire, to minimize the risks of
untoward events.
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URETERAL AVULSION AS A COMPLICATION OF URETEROSCOPY

EDITORIAL COMMENT

The authors report 3 cases of “ureteral avul-
sion” following ureteroscopic management, occurring
during a ten-year period from 1990-2000. The 3 cases
occurred in a series of 4,645 ureteroscopic procedures,
representing a rate of 0.11%.

Ureteral avulsion is a rare but well known
complication of ureteroscopy, almost always related
to the use of an ureteroscope too large to be readily
accommodated by the ureter or, in most cases, by an
attempt to pull an inadequately fragmented or im-
pacted stone down from the proximal or mid ureter.
All of these known risks were evident in the 3 cases
reported here. In case one, a 12.5F rigid ureteroscope
was used, which is no longer a contemporary instru-
ment. In case 2, the size of the ureteroscope was 11.5F.

As the author state, the stone was not fragmented,
and an attempt was made to pull the impacted stone
down intact with a basket from the middle third ure-
ter, which is contraindicated. In case 3, there was a
“degloving” injury, which is not a ureteral avulsion.
Rather, this is simply an intussusception of ureteral
mucosa, which can often be managed with a stent, as
the authors did here.

Ureteral avulsion is a rare injury, the risks
for which are well described and reiterated in this
paper. The best treatment of ureteral avulsion as a
complication of ureteroscopy is prevention, not re-
construction, and all of the contraindications to stone
management that may lead to that injury are clear in
the cases reported here.

Dr. Stevan B. Streem
Head, Section of Stone Disease and Endourology

The Cleveland Clinic Foundation
Cleveland, Ohio, USA
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ABSTRACT

Objective: Establish the efficiency of 6- and 12-punctures transrectal ultrasound-guided needle
biopsies in low risk patients for prostate cancer. Six-punctures (sextant) biopsies were compared to
12-punctures biopsies, assessing which is the best strategy to detect this neoplasm.

Materials and Methods: Among 240 patients submitted to prostate biopsy, 54 with suspected
small and organ-localized tumors (prostatic specific antigen ≤ 10 ng/mL and digital exam of the
prostate not suggesting cancer) in glands < 50 cm3 were selected, constituting a homogenous sample.
These patients were submitted to standard 3-punctures (basal, mid, and apical) sextant biopsy in
parasagittal midline of each prostatic lobe, with 3 additional lateral punctures, bilaterally. Each speci-
men was separately submitted to histological study.

Results: Twenty-two (40.7%) patients had prostatic cancer, and 28 presented prostatic hy-
perplasia, associated or not to inflammatory conditions. High-grade prostatic intraepithelial neoplasia
(PIN) was detected in 4 patients. From 22 tumors detected by 12-punctures biopsies, 6-punctures
biopsies in the parasagittal midline (sextant) diagnosed 50% of the cases, while isolated lateral punc-
tures diagnosed 90.9% of the malignant neoplasms. Basal lateral punctures responded for 72.7% of
the cancer diagnosis, while basal sextant punctures responded only for 9.1% of the cases.

Conclusion: For low risk prostate cancer, patients’ 12-punctures biopsy was more effective,
for sextant biopsy failed to diagnose half of the cases of neoplasm. Three lateral punctures (basal,
mid, and apical), with 2 additional punctures in the parasagittal midline (mid and apical) bilaterally
are suggested as the best biopsy strategy.

Key words: prostate; prostatic neoplasms; biopsy; diagnosis; needle
Int Braz J Urol.  2003; 29: 24-9

INTRODUCTION

The prostatic cancer (PCa) is the most diag-
nosed male sex neoplasia in Occident, supplanted in
mortality only by lung malignancies. The PCa diag-
nosis is confirmed by the histological evaluation of
fragments obtained by prostate gland biopsy.

The transrectal ultrasound-guided needle pros-
tate biopsy, directed to parasagittal midline of both
prostatic lobes, in basal, mid and apical portions, with
the addition of punctures directed to ultrasonographic
suspect lesions (designated as sextant biopsy), has been

used as standard since the end of the eighties. This
technique was first described by Hodge et al. in 1989,
for patients presenting digital rectal exam and/or pros-
tatic ultrasonographic study with suspicion of malig-
nancy (1). Since the 90’s, with the widespread use of
prostatic specific antigen (PSA) measurement as
screening to early detection of PCa, a new challenge
was elicited to confirm this diagnostic suspicion, lead-
ing to new strategies of BxP, mainly for patients with
PSA dosage slightly elevated, and digital exam of the
prostate not suggesting cancer.

Clinical Urology
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Following this new reality, the requirement
to repeat sextant BxP for patients with persistently
high measurements, without other diseases explain-
ing such biochemical abnormality, was observed. A
significant percentage of these patients, when sub-
mitted to the new biopsy, received PCa diagnosis,
showing that sextant biopsy underestimated the pres-
ence of prostatic cancer (2, 3). Nevertheless, the false
negative results of the sextant BxP presented in lit-
erature are inconsistent, suggesting that the patients´
samples observed were not homogenous. Studies gen-
erally compared the efficiency to detect PCa in pa-
tients with high PSA measurements and/or digital
exam of the prostate suspect for malignancy, with no
other consideration. Therefore, patients presenting ex-
tensive prostatic tumors, which are easily sampled
by just one puncture, were compared to patients pre-
senting minimal disease, difficult to detect.

Keeping in mind that today BxP is frequently
indicated to patients presenting only slight raises in
PSA measures, this study was designed with the aim
of establishing PCa incidence and ascertaining the
efficiency of 12-punctures BxP compared to 6-punc-
tures BxP in this population.

MATERIALS AND METHODS

This research was approved by the Commit-
tee for Ethics in Research with Humans of our Uni-
versity. Among 240 consecutive patients referred to
prostatic biopsy by local urologists in the period of
January 17th, 2000 to November 20th, 2000. Among
these, 54 cases were selected fulfilling the following
requirements: a) digital exam of the prostate not sug-
gesting cancer; b) PSA measurement ≤ 10 ng/mL;
and c) prostatic gland < 50 cm³ by transrectal ultra-
sound.

All biopsies were performed by the same ex-
aminer. An ultrasound Siemens Sonoline Versa Plus®

with transrectal transducer 6.5 MHz biopsy automatic
pistol with 18-gauge needles equipment was used. An-
timicrobial prophylaxis was performed with oral
ciprofloxacin 500 mg q12 hours for 3 consecutive
days, initiating 24 hours before the procedure. Bowel
preparation consisted in cathartic enema 1 hour be-
fore the procedure.

To carry out the exam, the patients were
placed in left lateral position, and sedation was per-
formed with intravenous propofol. Before the biopsy,
a new digital exam of the prostate was performed to
confirm the gland features. Sequentially, a prostate
ultrasonography was performed, establishing its vol-
ume, and the presence or absence of suspicious
hypoechogenic or nodular images.

Twelve consistent prostate punctures were
performed at: a)- the parasagittal midline of the pros-
tate (sextant punctures). Right lobe: base, mid region,
and apex (specimens 1, 2, and 3, respectively); and
Left lobe: base, mid region, and apex (specimens 4,
5, and 6 respectively); b)- equidistant between the
margin and the parasagittal midline: (lateral punc-
tures). Right lobe: base, mid region, and apex (speci-
mens 7, 8, and 9, respectively); and Left lobe: base,
mid region, and apex, (specimens 10, 11, and 12, re-
spectively) (Figures-1, 2, and 3).

An additional sample was taken when there
was an ultrasonographic suspicion of neoplasm in an
area, and this was included in the systematic sam-
pling of the region. Nevertheless, for glands of greater
volume with a hypertrophic transition zone constrict-
ing the peripheral zone, it was determined that the
surgeon should increment the needle’s angulation in-
tending to removing a sample of the constricted pe-
ripheral zone and its anterior horn. Each specimen
was fixed in a strip of filter paper, and its extremity
was delimited with green Indian ink. Subsequently, it
was separately packed in labeled vials containing 10%
formalin solution, representing 12 samples. All cases
were analyzed by the same pathologist, according to
Prophet et al., and Bostwick & Dundore (4,5) crite-
ria.

For statistic analysis the parametric Student’s
“t” test of and the non-parametric “Comparisons be-
tween 2 Proportions” and “χ-square” for independent
samples.

RESULTS

Mean age of selected patients in this study
was 57.7 ± 9.8 years, ranging from 41 to 80 years.
The average of total PSA was 6.5 ± 1.7 ng/mL, rang-
ing from 2.7 to 10.0 ng/mL. Three patients presented



26

SIX- AND 12-PUNCTURES BIOPSIES TO DETECT PROSTATE CANCER

PSA total measurement = 4 ng/mL, of which 2 pre-
sented total PSA of 4 ng/mL and only 1 patient with
42 years presented total PSA of 2.7 ng/mL. Prostatic
mean volume by transrectal ultrasound was 34.7 ±
8.3 cm³, the smallest gland presenting 17.0 cm³ and
the biggest 49.0 cm³.

Amidst 54 patients selected and submitted to
systematic prostate biopsy, 22 (40.7%) cases were

positive for cancer, and the mean Gleason score was
5.5, ranging from 4 to 8. Among the remainder 32
patients, 20 (62.5%) presented benign prostatic hy-
perplasia (BPH) associated with chronic prostatitis,
7 (21.9%) presented only BPH, 3 (9.4%) presented
BPH, chronic prostatitis, and prostatic intra-epithe-
lial neoplasia, 1 patient (3.1%) presented BPH asso-
ciated with acute and chronic prostatitis, and another
(3.1%) presented BPH associated with prostatic in-
tra-epithelial neoplasia.

Among 22 patients with PCa diagnosis, 9
(40.9%) cases had cancer detected by sextant punc-
tures and lateral punctures as well. Individually, lat-
eral punctures detected PCa in 11 cases (50.0%), while
sextant punctures detected only 2 cases (9.1%) of ma-
lignant tumors. Therefore, sextant punctures were
positive for PCa in 11 (50.0%) cases, and lateral punc-
tures in 20 (90.9%) cases (p = 0.008), primarily lat-
eral basal (72.7%) (p = 0.007) (Table-1).

In the analysis of the biopsy technique per-
formed compared to the total of patients studied, we
have noticed that sextant punctures diagnosed PCa
in 20.4% of the total of patients, whilst sextant + lat-
eral punctures were diagnostic in 40.7% (p = 0.0367).

When the diagnostic percentage was ana-
lyzed according to the biopsy technique used, within
the group of patients with established prostate can-

Figure 1 – Sextant punctures in white and lateral in black (au-
thorized by Sanofi-Synthelabo).

Figure 2 – Sagittal section of the prostate, showing the localiza-
tion of punctures (authorized by Sanofi-Synthelabo).

Figure 3 – Transverse section of the prostate, showing the local-
ization of the punctures. Sextant punctures in white and lateral
in black (authorized by Sanofi-Synthelabo).
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cer (n = 22), sextant technique would fail to diagnose
50.0% of the patients with prostate cancer from the
selected group (p < 0.0001), while sextant + lateral
peripheral punctures diagnosed 100.0% of the cases.

DISCUSSION

Patients presenting a digital rectal exam not
suggesting cancer, and persist with biochemical sus-
picion of malignancy due to high PSA measures, fre-
quently require a second prostate biopsy.

Many of these patients, after confirming PCa
with a second biopsy, are submitted to radical pros-
tatectomy, and in the histological study of the surgi-
cal specimen frequently a neoplasm of significant
volume is detected, with no reasonable explanation
for the fact that the first biopsy could not detect the
tumor. We observed that there is not a consensus in
literature regarding the optimal technique for pros-
tate biopsy. The percentage of detected tumors and
false negative results are inconsistent owing to lack
of stratification. The same technique approach was
employed in all the cases without differentiating non-
palpable minimum disease from bulky tumors. Pa-
tients with PSA slightly elevated were compared to
patients with very high PSA, and generally a biopsy
strategy considering the volume of the prostatic
gland was not observed. Therefore, cases with tu-
mors of difficult detection by biopsy were compared
to cases with tumors easily detected by only one
puncture, in this way it is justified the false nega-
tive findings described in literature, ranging from
1% to 35% (6,7).

Table 1 – Regions of the positive punctures for cancer.

   Positive Punctures                 Nº Patients    Percentage
        for Cancer

 Superior sextant                9.1
 Mid sextant              36.4
 Inferior sextant                                                      45.5
 Superior peripheral lateral              72.7
 Mid peripheral lateral              45.5
 Inferior peripheral lateral              50.0

With the idea of establishing the efficacy in
detection of PCa of the 12-punctures biopsies com-
pared to sextant biopsies, a patient sample with simi-
lar characteristics and with low risk for PCa was se-
lected. These patients presented PSA dosage ≤ 10 ng/
mL, non-palpable tumors and glands < 50 cm³ (8).
Excluding cases with large prostates (≥ 50 cm³) had
the objective of evaluating the glands in which vol-
ume the PCa occurs with greater frequency (9), as
well as using only one standard biopsy technique ap-
proach in order not to have much variation in pros-
tates’ volume. This sample of patients presenting simi-
lar features was considered ideal to compare between
12- and 6-punctures biopsies. All conventional tech-
nical resources were used to diagnose PCa, yet punc-
tures in the prostate midline were avoided as in this
region only 2 a 4.1% of the tumors (7,10) are ob-
served, and these punctures account for higher mor-
bidity of the procedure.

Among 240 systematically biopsied patients,
54 cases (with previously mentioned features) con-
stituted an homogeneous sample of patients with
clinic suspicion of small volume prostate tumors,
which are difficult to detect by biopsy. Of 54 selected
patients, 22 (40.9%) presented PCa. Among the re-
mainder 32 patients, 21 (65.6%) presented acute and
or chronic inflammatory conditions associated to
BPH, 7 (21.9%) only BPH, and 4 (12.5%) high-grade
intraepithelial neoplasia.

The detected tumors index in the present
study was high, similar to the one found by Eskew et
al. (7) in the so-called 5 regions biopsies, for patients
with high PSA and/or palpable tumor. This must be
highlighted, given that this population is clinically
considered as presenting low risk for PCa. The diag-
nostic of high grade PIN was detected in 12.5% of
the patients, which is an index similar to the one re-
ported by Levine et al. (11). Nonetheless, Martins et
al. detected high grade PIN in 7.3% of the Brazilian
population above 40 years with PSA > 4 ng/mL and
digital rectal exam suspicious for PCa (12).

From a total of 22 patients with prostatic can-
cer diagnosed by 12-punctures biopsy, 50% were de-
tected by isolated lateral punctures— these tumors
would not be diagnosed by the sextant biopsy,
(p=0.008) — and 9,1% of the tumors were detected
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only by the sextant punctures. The remaining tumors
(40.9%) were detected by both sextant and lateral
punctures. The sextant puncture, according to litera-
ture, fails to diagnose up to 35% of the PCa in pa-
tients with high PSA and/or suspicious digital rectal
exam without other stratifications (6,7,13). Neverthe-
less Beurton et al. (14) in a protocol with one sample
from patients with similar features (stratified digital
rectal exam and PSA data), reported that sextant bi-
opsy failed to diagnose PCa in 47% of the cases.

Various publications confirmed the existence
of false negative results from sextant biopsy; yet, the
false negative index ranged according to the employed
methodology (6,13). Ballantine Carter (10) underlined
that sextant technique was idealized in a time where
diagnostic suspicion was entirely based in digital rec-
tal exam and sonographic findings; that in PSA era
malignant lesions usually are detected when small and
still not palpable, and in this phase are found more
laterally, and may not be detected by sextant biopsy.
This was actually corroborated by Boboruglu et al.
(13) report that documented the existence of PCa in
30% of the patients presenting previous negative sex-
tant prostate biopsy and persisted with clinical suspi-
cion of cancer.

On the other hand, Naughton et al. (6) evalu-
ated 244 patients with PSA between 2.5 and 20 ng/mL
and/or rectal exam suspicious for prostate cancer, de-
tecting cancer in 26% and 27%, respectively, by 6- and
12-punctures biopsy. This was the only published study
in which the greater number of punctures failed to yield
a significant increase in the detection index of PCa.
However, this protocol did not stratify the patients for
digital exam of the prostate, comparing non-palpable
tumors with extensive tumors.

The issue of the possibility of more than 6-
punctures biopsies identify an excessive number of
non-significant tumors (< 0.5 cc and Gleason score ≤
4) was elucidated by many authors. Among them,
Digiuseppe et al. (15) that found the presence of non-
significant disease in merely 2.8% of 3.038 radical
prostatectomies studied, in patients without previous
hormonal treatment or prostate resection, showing a
low incidence of PCa without clinical meaning.

In the present study, the anatomic region
where the greater contribution for the cancer diag-

nostic was obtained was the lateral regions in pros-
tate base in 72.7% of the cases (punctures #7 and 10),
while the places where the presence of PCa was less
frequently detected were the sextant regions, also in
the base of the gland (punctures #1 and 4), in 9.1% of
the cases. For none of the patients isolated basal sex-
tant punctures detected neoplasia, so this punctures
may be excluded from the protocol without harm. This
data is in accord to the papers published by Presti Jr.
(16,17).

CONCLUSION

In the selected group of patients (PSA ≤ 10
ng/mL, digital examination of the prostate not sug-
gesting malignancy, and glands < 50 cm³), the inci-
dence of prostate cancer was high. The 12-punctures
biopsies were more efficient in detecting neoplasia
compared to sextant biopsies. However, it is suggested
as better strategy for prostate biopsy, for patients with
this features; 3 lateral punctures (basal, mid and apex),
added with 2 punctures in the parasagittal midline
(mid and apex), bilaterally.
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ABSTRACT

Objectives: Present and discuss the pathogenesis, diagnostic methods and treatment of the
prostatic abscess.

Materials and methods: We have retrospectively studied the medical records of 9 patients
diagnosed and treated for prostatic abscess, between March 1998 and December 2000, assessing age,
context, associated diseases, and diagnostic and therapeutic methods. We have compared the data
found with those described in literature, based on Medline data.

Results: Mean age was 52.6 years. Three patients had previous diabetes mellitus diagnosis,
and one was infected by HIV virus. Transrectal ultrasound of the prostate confirmed the diagnosis of
prostatic abscess in all 7 cases in which it was performed. All cases received antibiotic treatment, and
77.8% needed concomitant surgical treatment. Two cases of microabscess were treated only with
antibiotics. Four patients were submitted to perineal catheter drainage, 2 were submitted to transure-
thral resection of the prostate (TURP), and one patient required both procedures. Mean hospitaliza-
tion time was 11.2 days, and most frequent bacterial agent was S. aureus. All patients were discharged
from the hospital, and there was no death in this series.

Conclusions: Prostatic abscess should be treated with broad-spectrum antibiotics and surgi-
cal drainage (perineal puncture or TURP). Microabscess may heal without surgery.

Key words: prostate; infection; abscess; diagnosis; therapeutics
Int Braz J Urol.  2003; 29: 30-4

INTRODUCTION

The prostatic abscess is difficult to diagnose,
because at the symptoms onset it may mimic several
other diseases of the lower urinary tract. It is uncom-
mon, and rarely diagnosed, and it has suffered a great
shift in its mortality rate, and in the types of etiologic
agents observed since the discovery and use of peni-
cillin (1). In the forties, mortality ranged from 6% to
30%, and major microorganism involved was Neis-
seria gonorrhea. More recent data suggests a mortal-
ity rate from 3% to 16% (2), enterobacteria being the
most common agents. Among these, Escherichia coli
has the highest prevalence, in about 70% of the cases
(3).

In this paper we present data about 9 patients
diagnosed with prostatic abscess, discussing clinical
findings, diagnostic criteria, and treatment results.

MATERIALS AND METHODS

We have retrospectively studied a series of 9
patients admitted to, and treated in, our facility, be-
tween March 1998 and December 2000, with diag-
nosis of prostatic abscess. The data was collected in
the medical records. Literature review was based on
Medline data.

Age ranged from 37 to 73 years (mean 52.7).
Four patients had risk factors. One was an intrave-
nous drug user with 7 years asymptomatic HIV in-
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fection and the prostatic abscess was concomitant to
a perirenal abscess. Three had diabetes, and one pre-
sented the prostatic abscess after a prostatic biopsy.
All were treated with parenteral antibiotics. Surgical
treatment was indicated in cases where there was no
clinical improvement with antibiotic therapy, and af-
ter confirming the diagnosis of prostatic abscess. The
criteria of hospital discharge were absence of fever
for at least 48 hours, and leucogram normalization.

RESULTS

Symptoms consistent with prostatitis initiated
the clinical context, and 7 patients (those with the larg-
est abscess) progressed with urinary retention. Two
patients presented previously lower urinary tract symp-
toms, but there was a worsening of the symptoms, sug-
gesting acute prostatitis. Besides 4 patients with previ-
ous diseases altering the immune system (case 1 - HIV
infection and cases 4, 6 and 7 - diabetes), 2 also pre-
sented possible primary focuses of bacterial
haematogenous dissemination (case 1 presented con-
comitant perirenal abscess with the same etiologic
agent, and case 4 had a cutaneous injury 15 days be-
fore the symptoms’ onset). One patient had history of
urinary tract manipulation (transrectal ultrasound-
guided biopsy of the prostate) and diabetes (case 6).

In 7 patients (77,8%), the diagnosis was con-
firmed by transrectal ultrasound (Figure-1). One of
the patients also performed a computed tomography
that confirmed the presence of the abscess (Figure-2).

For 2 patients, the diagnosis was performed by ab-
dominal ultrasound while still in the emergency unit
(Figure-3). One patient did not perform ultrasonog-
raphy and the diagnosis was done during an
adenomectomy surgery.

All patients were treated with parenteral an-
tibiotics during the hospital stay, with ciprofloxacin
400 mg IV bid, in some cases associated to amikacin
500 mg IV bid. Two patients also received metron-
idazole 500 mg IV qid. In 2 cases it was necessary to
alter the antibiotic regimen to ceftriaxone due to ab-
sence of clinical improvement. Seven patients (77,8%)
required adjuvant surgical treatment, and 2 were sub-
mitted to transurethral resection of the prostate
(TURP), 4 to perineal pucture/drainage of the pros-
tate, maintaining a silicone catheter for drainage, and
1 performed both procedures due to the periprostatic

Figure 1 – Prostatic transrectal ultrasonography showing the
prostatic abscess.

Figure 2 – Pelvic computed tomography showing an abscess in
the prostate.

Figure 3 – Prostatic abdominal ultrasonography showing the
prostatic abscess.
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extension of the abscess. Two patients had extensions
of the abscess to the space between the prostate and
the rectum (Figure-4). The patient presenting con-
comitant perirenal abscess had the perirenal space
drained by computed tomography-guided percutane-
ous route, with good outcome.

Two patients (22,2%) presented microabscess
and were treated exclusively with antibiotics, show-
ing good results.

All patients had good outcomes, with no oc-
currence of sepsis or deaths in this series. Mean hos-
pital stay was 11.2 days, and patients were discharged
with oral antibiotics prescribed until totaling at least
21 treatment days, if not presenting residual abscess
in clinical examination or control transrectal ultra-
sound.

In 7 patients surgically treated, there was Sta-
phylococcus aureus growing in the material collected
from the abscess in 4 (57,1%) cases, Escherichia coli

in one case, Aeromonas aerophyla in one case, and
Klebsiella pneumoniae in one case.

Major clinical data is presented in Tables-1
and 2.

DISCUSSION

When not adequately treated, the prostatic
abscess may progress to sepsis and death. Thus, an
accurate diagnostic and an efficient treatment are both
required. Most published data about prostatic abscess
are case reports, and there is no standardization of
the diagnostic and therapeutic routine. In review ar-
ticles, the summary of several individual experiences
permits delineating some lines of action in cases of
prostatic abscess (1,2).

Figure 4 – Transrectal ultrasonography showing a prostatic ab-
scess with periprostatic extension.

Table 1 – Major symptoms and signs in patients present-
ing prostatic abscess.

Symptoms and Signs                                         No. of
                                                                      Patients (%)

Urinary retention 7   (77.8)
Fever 9 (100.0)
Dysuria and frequency 9 (100.0)
Leucocytosis 8   (88.9)
Leucocyturia 9 (100.0)
Fluctuation area in the prostate 3   (33.3)
Painful digital examination 9 (100.0)
Purulent urethral discharge 1   (11.1)
Previous urinary symptoms 2   (22.2)
Antibiotic use before hospitalization 6   (66.6)

Table 2 – Demographic data and findings at the examination of patients with prostatic abscess.

  # 1  # 2 # 3  # 4   # 5      # 6        # 7                # 8    # 9

Age   38  42 41  50   50      73        73 71    37
Onset of the
symptoms’ (days)   14    1  5  12   10      26        07 06    23
Culture                 S. aureus  NP        S. aureus   S. aureus  S. aureus  E. coli  K. pneumoniaeNP   A. aerophyla
Abscess TRUS  yes yes yes yes  yes     yes        NP yes   NP
Urine culture  neg neg neg neg  neg     neg        neg NP   neg

TRUS = transrectal ultrasonography; NP = not performed; neg = negative
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Various factors have influenced the shift of
the epidemiological profile of prostatic abscess, such
as routine and widespread use of broad-spectrum an-
tibiotics to patients with lower urinary tract symp-
toms, without the investigation required (4); better
control of chronic diseases allowing an increase in
population longevity; therapeutic advances such as
hemodialysis, organ transplants, chemotherapy, and
immunosuppressive drugs, promoting longer survival,
but also exposing to the risks of immunosuppression
(4-7).

Finding spontaneous abscess drainage to the
urethra (4), and peritonitis (8), is sporadic today. It is
thought that the retrograde flow of contaminated urine
within the prostate during micturition is the most
prevalent pathogenic factor (9). Some authors sug-
gest that prostatic abscess is a complication of bacte-
rial prostatitis, acute or chronic, but the actual inci-
dence and frequency of these events is not known
(10). Bacterial haematogenous spread from distant
foci was also described, such as from respiratory
(bronchitis, otitis), digestive (appendicitis, diverticu-
litis), and urinary tracts (perirenal abscess), and from
the skin (furuncles, abrasions). In these cases, germs
like S. aureus, M. tuberculosis, E. coli e Candida sp.
may be found.

In this series, patients presented a mean age
comparable to that found in literature, where the most
common age group is between the fifth and the sixth
decades. However, cases in diverse age groups were
described, including neonates (2). A higher preva-
lence of S. aureus was observed, opposed to the find-
ings in literature indicating E. coli as the most preva-
lent bacteria (1). Only for 2 patients we have found a
clear explanation for this fact, with the primary foci
in the skin (injections drug use and cutaneous ab-
scess).

Initially the disease manifests as dysuria,
urgence, and frequency in 96% of the cases (1), fever
in 30% to 72% (1,2,7), and urinary retention in 1/3 of
the patients (2,7). We have observed a higher fre-
quency of fever, urinary retention, dysuria and fre-
quency in all patients (Table-1). There are reports of
cases disclosed only at necropsy in children, and of 2
cases that did not present any symptom in a series of
269 cases (2). The most typical sign of prostatic ab-

scess is fluctuation areas in the prostate by digital
examination, although the results diverge between
16% (2) and 88% (1). This finding was observed in
33.3% of our patients. However, all presented pain-
ful prostate at digital exam, and leucocytosis and
leucocyturia as well.

The diagnostic study of choice to assist the
treatment and follow-up of patients with prostatic
abscess is transrectal ultrasonography of the prostate.
The most common finding is presence of one or more
hypoechogenic areas, of several sizes, containing
thick liquid primarily in the transition zone and in
central zone of the prostate, permeated by
hyperechogenic areas and distortion of the anatomy
of the gland (7). In this series this finding was ob-
served in 100% of the cases for which the examina-
tion was performed. Differential diagnosis should in-
clude prostatic cysts and neoplasia (10,11). Computed
tomography adds few benefits to transrectal ultra-
sonography for the diagnosis of prostatic abscess,
especially when there are extraprostatic collections
(12,13).

Treatment implies in parenteral broad-spec-
trum antibiotic administration and abscess drainage.
This may be performed by transrectal puncture (14)
or transperineal ultrasound-guided, digital-guided
puncture/drainage by perineal route, transurethral in-
cision of the prostate, TURP, or open perineal drain-
age (15-18). There is a preference for minimally in-
vasive procedures that may be performed under local
anesthesia or sedation, and repeated if necessary. All
methods have safety and efficiency reports (1-
3,5,9,15-18).

Sending material to culture (pus, urine, blood,
and/or a fragment of the prostate) is important in iden-
tifying the etiologic agent, especially for immuno-
suppressed patients, considering that they usually
present uncommon germs (19,20).

Lack of uniformity in antibiotics prescription
occurs due to rareness of the disease, and there is no
routine established for these cases. Most of the times
the antibiotic was introduced by the on-call doctor in
the emergency room.

Hospital stay period was prolonged, and most
patients needed surgical treatment (77,8%), showing
that this disease deserves hospital care. The diagno-
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sis of prostatic abscess should be proposed for pa-
tients presenting fever and persistent irritative void-
ing symptoms despite antimicrobials use, for diabet-
ics with protracted symptoms, for those with lower
urinary tract symptoms and fever progressing to uri-
nary retention, and after the performance of prostatic
biopsy.
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ABSTRACT

Objective: The aim of this work is to report the diagnostic and therapeutic options for 55
patients with clinical diagnosis of penile fracture.

Material and Methods: The patients were retrospectively assessed between 1982 and 2002.
The primary diagnostic evaluation method for 55 patients (56 fractures) was clinical history and
physical exam. Ten (17.8%) cases required complementary exams. Ultrasound (US) was performed
in 2 cases, and magnetic resonance imaging (MRI) in 1 case. Retrograde urethrocystogram was per-
formed in suspicious urethral injury, which happened for 7 patients.

Results: Of 56 assessed cases, 49 (89.5%) were submitted to surgical exploration, and only
7 were conservatively conducted. Surgical treatment was performed in 48 patients (49 fractures), in
these cases, 47 (95.9%) presented tunica albuginea disruption and solely 2 (4.1%) evidenced lesion of
dorsal vein. Ultrasonography confirmed disruption of tunica albuginea in 1 (50%) case, and in the
other it was not possible to determinate the origin of the lesion, and the patient was submitted to
surgical exploration, which confirmed the condition. MRI was used only in 1 case, confirming the
lesion. Among 7 patients submitted to conservative management, until now, 3 (42.8%) required surgi-
cal intervention to correct penile chordee.

Conclusions: Penile fracture is an entity of eminently clinical diagnosis, which management
should be surgical and immediate, avoiding thus complications related to erectile dysfunction. When
suspecting an associated urethral injury, Urethrocystogram is recommended. In cases where there is
diagnostic uncertainty, ultrasound and/or MRI may be used to reveal the condition.

Key words: penis; urethra; fractures; therapeutics; surgery
Int Braz J Urol.  2003; 29: 35-9

INTRODUCTION

Penile fracture is one of the less frequent uro-
logical traumas. There are 183 reports about this sub-
ject published, with 1,331 cases described from 1935
to 2001 (1). It is defined as a rupture of the corpus
cavernosum due to a blunt trauma in an erect penis.
Lesions on a flaccid penis or lesions in the suspensor
ligament of the penis are not included in this defini-
tion (2).

Vaginal intercourse is the most common cause
of penile fractures (1,3-5), masturbation is also re-
ported as a cause of penile fracture (6). In lower inci-

dence, the lesion could occur during a nocturnal erec-
tion due to the patient rolling over his own body.

Penile fracture has a quite typical clinical pre-
sentation. Patients report hearing a snap sound fol-
lowed by pain, penile detumescence, and late appear-
ing swelling, hematoma and penile deformity (7-9).
In the presence of associated urethral injury, happen-
ing in 10% to 20% of the cases, findings as urethral
bleeding, hematuria and difficulty voiding may be
observed (8,10).

There are several reports about management
and complications in patients with penile fracture;
yet, studies with longer follow-up, and reports about
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ultrasound and MRI use as diagnostic tools are un-
common.

The aim of this paper is to report the experi-
ence of 56 cases assessed in 55 patients, admitted to
our facility with a clinical diagnosis of penile frac-
ture in the last 20 years, and discuss the therapeutic
and diagnostic options to this type of lesion.

MATERIALS AND METHODS

In the period between January 1982 and May
2002, 55 patients (56 fractures—the same patient
having had 2 fractures in a 90 days interval) with clini-
cal diagnosis of penile fracture were admitted in our
facility and retrospectively assessed. Patients’ age
ranged from 18 and 63 years (mean 33 years). Sexual
trauma was the most common cause corresponding
to 53 (94.7%) cases, followed by lesion due to penis
manipulation in 3 (5.3%) cases. Time elapsed form
the trauma to the arrival at the hospital ranged from 2
hours to 3 weeks (mean 14 hours).

Primary diagnostic assessment was clinical
history and physical exam (Figure-1). In 10 (17.8%)
cases, complementary exams were required. Ultra-
sound scan was used in 2 cases and MRI in 1 case.
Retrograde urethrocystogram was performed solely
when urethral injury was suspected, what happened
to 7 patients.

SURGICAL TECHNIQUE

The surgical technique used consisted of a
subcoronal incision, with penile degloving and ex-
posure of the corpora cavernosum and urethra. Blad-
der catheterization was routinely performed, except
for the cases where a urethral injury was suspected.
All corpora cavernosa lesions identified during sur-
gical exploration were treated by interrupted
polyglactine 3-0 sutures. Urethral lesions were pri-
marily corrected with interrupted absorbable
polyglactine 5-0 sutures. Bladder catheter was main-
tained during 12 hours after the surgical procedure
conclusion for patients without urethral lesions; 7-10
days in patients with partial urethral injury; and 14-
21 days in patients with total urethral section.

Only 1 patient required Penrose #1 drain
owing to the severity of the lesion (bilateral albug-
inea disruption and total urethral section), and the
presence of a large hematoma. The drain was with-
drawn at hospital discharge.

RESULTS

From 56 cases assessed, 49 (87.5%) were
submitted to surgical exploration, and only 7 (12.5%)
were conservatively managed. Table-1 shows lesions
observed during surgical exploration.

From 48 patients (49 fractures) submitted to
surgical procedure, 47 (95.9%) presented disruption
of tunica albuginea and only 2 (4.1%) showed lesion
of the dorsal vein (Figure-2). In 6 (12.2%) patients
urethral injury occurred, and in all these we found
associated corpus cavernosum lesions.

Figure 1 - Patient with penile fracture, with an hematoma ex-
tending through the whole penis.

Figure 2 - Patient with history suggesting penile fracture. Dur-
ing surgical exploration, only dorsal vein (arrow) rupture was
identified.



37

PENILE FRACTURE - EXPERIENCE IN 56 CASES

From 47 penile fracture cases, with albug-
inea disruption, 45 (95.7%) presented unilateral le-
sion, and 2 (4.3%) bilateral lesion. Both cases of bi-
lateral corpora cavernosa lesion were associated to
urethral injury. Lesion size ranged from 0.3 cm to 4.0
cm (mean 1.5 cm).

In the group of patients submitted to surgical
exploration, 32 had follow-up longer than 1 year. In
this group, there was no complaint about erectile dys-
function after the trauma, and only 2 (6.2%) patients
developed slight penile curvature, without sexual
function impairment.

We have observed urethral bleeding and dif-
ficulty voiding in 7 (12.5%) cases, for which

Urethrocystogram was performed, evidencing con-
trast medium leakage in 6 cases. After their surgical
exploration, the urethral injury was confirmed in all
6 cases, demonstrating the exam accuracy. Of 6 pa-
tients with confirmed diagnosis of urethral injury, only
1 had total lesion. Among these patients, 4 presented
unilateral corpus cavernosum lesion, and 2 presented
bilateral lesion.

Ultrasound study confirmed an albuginea dis-
ruption in 1 (50%) case, in the other, it was not pos-
sible to determine the lesion, and the patient was sub-
mitted to surgical exploration that confirmed the con-
dition. MRI was used in only 1 case, confirming the
lesion (Figure-3).

Among 7 patients conservatively managed
(treatment decided by the urologist during the admis-
sion), until nowadays 3 (42.8%) needed surgical pro-
cedures to correct the penile chordee.

DISCUSSION

There are few reports with a significant se-
ries about penile fracture in the literature (11). Penile
fracture is an entity that generally has its diagnosis
confirmed by its clinical presentation. The typical
history, associated with physical exam findings, ex-
empts performing complementary exams. For the rare
exceptions where there is diagnostic uncertainty, some
imaging methods may be used.

Figure 3 - A) Sagital view of MRI showing rupture in the tunica albuginea (arrow). B) Frontal view of the same patient showing
disruption in the tunica albuginea of the corpus cavernosum (circle).

Table 1 – Lesions found in patients presenting penile frac-
tures submitted to surgery. Patients with urethral lesion
presented associated corpus cavernosum lesion, and in 2
cases, lesions were bilateral.

Type of Lesion                               Cases                    %

Corpus cavernosum only                  41                 83.6
Dorsal vein only                                 2                   4
Urethra + corpus cavernosum            6                 12.2
Total                                                 49               100
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Ultrasound has a limited role in the diagno-
sis of penile fracture (12-14). As it is an examiner-
depending method, for which interpreting depends
on the examiner’s experience, rareness of these le-
sions often precludes an accurate diagnosis (12).
Small albuginea disruptions and the presence of clots
at the place where fracture site occurred may easily
be unperceived (12-15).

In both cases assessed by ultrasound, albug-
inea disruption was observed only in 1 patient. How-
ever, as it is a non-invasive method, with low cost
and accessible in the great majority of institutions, it
may help to evaluate uncertain cases.

Magnetic resonance imaging has been also
used for demonstrating corpus cavernosum lesions
(11,12,16,17). Its high accuracy can discriminate the
intensity of corpora cavernosa vascular sinusoids
(high intensity) relative to tunica albuginea (low in-
tensity), allowing for accurate diagnosis (12,16,17).
Nevertheless, it is a high-cost exam, and it is not avail-
able at most institutions. In our series, only 1 patient
(with diagnostic uncertainty) was submitted to this
exam, with an accurate confirmation of the lesion.

In suspicion of urethral injury, an
urethrocystogram shall be performed. As it is a low-
cost exam, easy to perform and highly accurate, all
patients with an urethral injury suspected were sub-
mitted to the exam. Of 7 cases assessed, 6 presented
contrast medium leakage. After surgical exploration,
urethral injury was confirmed for all 6 cases. How-
ever, it is worth remembering that, in other published
series, Urethrocystogram did not demonstrate this ef-
ficiency, being thus criticized by some authors (8,18).

Previous studies report 10% to 41% compli-
cations rates from conservative management of pe-
nile fracture, and surgical treatment is, thus, the main
option for this type of trauma (4,6,7,11,12,18-20). We
have observed medical complications for 37.5% of
conservatively managed patients, supporting the data
presented in previous publications. In our series, none
of surgically treated patients presented penile curva-
ture during pos-operative period, a relatively infre-
quent complication that generally does not affect
sexual intercourse (21).

During sexual intercourse the rupture of dor-
sal vein of the penis may occur, leading to a clinical

presentation similar to penile fracture (22). Differen-
tiating these 2 types of trauma sometimes is possible
only through surgical exploration, which is the treat-
ment of choice for both conditions. Among 56 cases
in our series, only 2 presented dorsal vein of penis
lesion.

Disagreement about the type of incision to
be used in treating penile fracture remains. Longitu-
dinal incisions over the area where the fracture is sus-
pected, parapenile incisions exposing shaft or even
inguino-scrotal incisions were proposed (23-25). Pe-
nile deglovement, however, offers a better exposure,
in addition to allowing evaluation of both corpora
cavernosa and corpus spongiosum.

CONCLUSIONS

Penile fracture is an entity which diagnosis
is eminently clinical, and its management should be
surgical and immediate, avoiding thus complications
related to erectile dysfunction.

In suspicious of urethral injury,
Urethrocystogram is recommended. In cases where
there is diagnostic uncertainty, an ultrasound and/or
magnetic resonance imaging may be use to reveal the
condition.
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WILMS’ TUMOR IN ADULTS
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ABSTRACT

Wilms’ tumor is an uncommon neoplasm in adults. We report the clinical manifestations,
complementary explorations, treatment, and results from 3 males aged 16, 21, and 22 years. Com-
puted tomography commonly suggests the diagnosis. Despite its aggressive treatment, such as radical
surgery, chemo- and radiotherapy, the prognosis is worse than in children.

Key words: kidney; kidney neoplasms; nephroblastoma; adult
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INTRODUCTION

Wilms’ tumor is the most common abdomi-
nal tumor in children, though in adults it is extremely
rare, representing only 0.5% of all renal neoplasms.
To date, 240 cases in adults have been reported in the
literature (1).

CASES REPORT

Case 1
A 16-year-old male comes to the clinic for

asymptomatic hematuria. Ultrasound and CT showed
a heterogeneous mass in the left kidney. The fine-
needle aspiration biopsy (FNAB) was suggestive of
carcinoma or renal hamartoma. A laparotomy was per-
formed and the intraoperative biopsy suggested
nephroblastoma (Wilms’ tumor). A radical nephrec-
tomy was thus performed. The histopathological re-
port confirmed the diagnosis of Wilms’ tumor. The
workup for metastasis was negative. Treatment was
started with irradiation of the tumor bed (16 Gy) and
chemotherapy according to the Society International

of Pediatric Oncology (SIOP) 9 protocol. Twelve
months later, local and systemic recurrence (lung
metastases) were detected. Three new chemotherapy
regimens were administered: one with etoposide,
carboplatin, ifosfamide, vincristine, and actinomycin-
D, other with cisplatin and epirubicin, and the third
with cisplatin and etoposide. The disease continued
to progress and the patient died 36 months after ne-
phrectomy.

Case 2
A 21-year-old male came to the clinic with

pain in the region of the renal fossa and cachexia. CT
and angio-MRI (Figure-1A) showed a mass in the
right kidney and nodular images in both lung fields.
FNAB of the renal mass was suggestive of Wilms’
tumor. After a radical nephrectomy with removal of
the retroperitoneal mass (Figure-1B), the histopatho-
logical study confirmed the diagnosis. Adjuvant che-
motherapy was administered according to the SIOP
93-01 protocol, together with radiotherapy (tumor
bed, lung fields, and adenopathies). The disease pro-
gressed and, after 2 cycles of topotecan, cyclophos-
phamide and, ifosfamide, the patient died 14 months
after nephrectomy.
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Case 3
A 22-year-old male consulted for hematuria,

pain in renal fossa and fever. Ultrasound and CT
showed a heterogeneous mass in the right kidney. A
radical nephrectomy was performed and the histo-
pathological analysis demonstrated nephroblastoma.
Adjuvant radiotherapy (30 Gy) and chemotherapy (6
cycles of vincristine, cisplatin, and doxorubicin) were
administered. After a follow-up of 180 months the
patient is clinically free of disease.

DISCUSSION

The diagnostic criteria defining adult
nephroblastoma were described by Kilton et al. (2).
This disease is difficult to differentiate from renal cell
carcinoma based only on imaging techniques, though
preoperative diagnosis may be suggestive in about
75-80% of cases. Ultrasound observation of a rap-
idly growing abdominal mass in a young patient, with
heterogeneous contrast uptake, and surrounded by a
pseudocapsule on CT is suggestive of Wilms’ tumor.
Arteriography characteristically shows a
hypovascular mass with neoformed blood vessels
exhibiting a zigzag pattern. The histopathological
study confirms the diagnosis. The treatment is not
well established for adults. Aggressive treatment, in-

cluding radical surgery, chemotherapy, and irradia-
tion of the tumor bed, is considered necessary. The
habitually used chemotherapeutic agents are vincris-
tine, actinomycin-D, doxorubicin and ifosfamide.
Satisfactory results have also been published with
cisplatin and etoposide in patients with stage IV dis-
ease and patients in progression after conventional
chemotherapy (3). The prognosis in adults is worse
than in children. Our 3 patients were treated with
multimodal treatment, and only 1 is alive and free of
disease.

REFERENCES

1. Hentrich MU, Meister P, Brack NG, Lutz LL, Hartenstein
RC: Adult Wilms’ tumor. Cancer 1995; 75:545-51.

Figure 1 - Angio-MRI demonstrating renal mass and thrombo-
sis of the right renal vein.

Figure 2 - Macroscopic view of the specimen.



42

2.   Kilton L, Matthews MJ, Cohen MH: Adult Wilms’ tu-
mor: report of prolonged survival and review of litera-
ture. J Urol. 1980; 124:1-5.

3.    Sparano JA, Beckwith JB, Mitsudo S, Wiernick PH:
Complete remission in refractory anaplastic adult
Wilms’ tumor treated with cisplatin and etoposide.
Cancer 1991; 67:956-9.

Received: November 11, 2002
Accepted after revision: January 24, 2003

Correspondence address:
Dr. José Miguel Alapon
Service of Urology, La Fe University Hospital
Avda. Campanar 21, 46009
Valencia, Spain
Fax: + 96 386-2600
E-mail: jmalapont@mundofree.com

WILMS’ TUMOR IN ADULTS



43

Case Report
International Braz J Urol
Official Journal of the Brazilian Society of Urology

Vol. 29 (1): 43-44, January - February, 2003

LEIOMYOSARCOMA OF THE RENAL VEIN

GUSTAVO C. LEMOS, OMAR R. EL HAYEK, MARCELO APEZZATO

Albert Einstein Jewish Hospital, São Paulo, SP, Brazil

ABSTRACT

Leiomyosarcoma of the renal vein is a rare tumor of complex diagnosis. We presented a case
of renal vein leiomyosarcoma detected in a routine study. The primary treatment was complete surgi-
cal removal of the mass. In cases where surgical removal is not possible the prognosis is poor, with
high rates of local recurrence and distant spread.
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INTRODUCTION

There are approximately 30 cases of leiomyo-
sarcoma of the renal vein reported in literature. They
affect primarily the inferior vena cava in more than
50% of the cases (1). Pre-operative diagnosis is diffi-
cult due to its low incidence, and since it presents a
slow growing rhythm and nonspecific symptoms. We
present a case of primary leiomyosarcoma of the left
renal vein.

CASE REPORT

Patient with 47 years, male, white came to the
urologist to routine exam. In physical examination
identified a mass in left flank, painless and non mo-
bile, by palpation. An abdominal ultrasound showed
a tumor without not related to renal parenchyma and
excretory route but in close contact with the renal
vein (Figure-1).

During the surgery we found that the tumor had
its origins in the renal vein and the patient was submit-
ted to radical left nephrectomy (Figure-2). The histo-
logical study disclosed renal vein leiomyosarcoma.

DISCUSSION

Leiomyosarcoma is an uncommon soft tissue
tumor, generally occurring in myometrium, respira-
tory tract and retroperitoneal organs. It seldom origi-
nates in vascular structures, and the inferior vena cava
responds for more than 50% of the cases (2). Lei-
omyosarcoma of the inferior vena cava was first de-
scribed in 1871 (1), and its diagnosis and treatment is
still challenging. These tumors attain women over 30
years in 85% of the cases (2). More frequently they
are left-sided (64%). Symptoms are nonspecific, such
as mild lumbar and abdominal pain, and wasting. He-
maturia and palpable mass are rare (2).

Until the 80’s, approximately 50% of the cases
were autopsy findings. Presently they are incidentally
found in routine studies (2). Clinical context and ul-
trasound and computed tomography studies are non-
specific and do not allow an adequate differential di-
agnosis with other retroperitoneal solid tumors (3).

Leiomyosarcoma spread occurs primarily by
local extension. Through hematogenous spread it af-
fects liver (25%), lungs (63%), bones (19%) and, less
frequently, lymph nodes (3). At diagnosis, approxi-



44

LEIOMYOSARCOMA OF THE RENAL VEIN

mately half of the cases present metastatic disease or
are nonresectable due to local invasion, presenting
therefore a poor prognosis (3).

The best treatment for leiomyosarcoma is sur-
gery with total tumor removal. This is the option that
offers the best chances of local control and 5 years
survival. Studies performed at Memorial Sloan
Kettering, New York, showed that the major prog-
nostic factor is total surgical resection. When it is
complete, 5 years survival free of disease is of ap-
proximately 60%, vs. just 30 to 35% when it is par-
tial. Once total removal is performed, major prog-
nostic factor becomes histological grade, with 5 years
free of disease survival of 90 to 95% for low grade
tumors, and of 30 to 35% for high grade tumors.

Radiotherapy and adjuvant chemotherapy
have limited effects due to toxicity on contiguous
structures. Adjuvant therapy is generally used to high
grade tumors, with partial resection (3).
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Figure 1 – Abdominal computed tomography showing a bulky
mass near the left renal hilum, invading the renal vein.

Figure 2 – Surgical specimen. A) - Place of tumor origin near
the left renal vein wall. B) - Macroscopic view of the solid mass.
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ABSTRACT

Introduction: The main objective of this article is to describe ureterolysis and ovarian vein
resection laparoscopic technique.

Surgical technique: With the patient in a 45o flank position, 3 trocars are used, 1 of 12 mm in
the umbilicus for the optic passage, and 2 of 5 and 10 mm inserted in right hypochondrium and iliac
fossa, respectively, for the forceps and stapler passage. The ureter and ovarian vein are identified after
the mobilization of the colon. Both structures are dissected, with one ovarian vein segment is resected
between metallic clips.

Comments: the ureteral approach by transperitoneal laparoscopy and colon mobilization
facilitates its dissection, identify its relation to other structures, as well as making possible the con-
comitant treatment of gynecological diseases. For the ovarian syndrome treatment, ureterolysis and
ovarian vein resection are performed, using only 3 trocars. Owing to its simplicity, low morbidity, and
good results obtained, this procedure represents a good option for the surgical management of this
syndrome.

Key words: laparoscopy; ovary; veins; syndrome; therapeutics
Int Braz J Urol.  2003; 29: 45-7

INTRODUCTION

The therapeutic procedure for the ovarian
vein syndrome varies according to the intensity and
urgency of the clinic presentation. In nulliparous
women, non-pregnant multiparous women and in
children, the treatment is conservative. Yet, pregnancy
may promote an intensification of this condition, lead-
ing to the necessity of a surgical intervention (1). We
present case report of 1 ovarian vein syndrome treated
by laparoscopic approach, with surgical technique
description.

CASE REPORT AND SURGICAL
TECHNIQUE

A 26 years-old patient, 62 kg, 1.68 m (BMI =
22), with right lumbar pain and 8 months recurrent

urinary tract infections complaints, also with obstet-
ric history of 3 gestations, was submitted to ureteroly-
sis and right ovarian vein laparoscopic resection in
our Unit, using the technique described as follows.
Diagnosis was established by intravenous pyelogram
and computed tomography (Figures-1 and 2).

Surgical technique: With the patient in a 45°
flank position, a 15 mm incision is performed in the
umbilical area, including skin and aponeurosis. After
the peritoneum incision, the Hasson trocar is inserted
and fixed, allowing the 0° optic passage. Insufflation
is initiated, maintaining the pneumoperitoneum un-
der a pressure of 12 to 15 mm Hg. Under direct vi-
sion, 2 trocars of 5 and 10 mm are also inserted at the
level of the right midclavicular line, in hypochondrium
and iliac fossa, respectively, admitting forceps and
stapler passage. The surgical table is rotated later-
ally, maintaining the patient in a 45° left lateral decu-
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bitus. The incision in the Toldt line is performed,
mobilizing the colon medially. The ovarian vein
plexus is identified, considering its course and rela-
tion to the ureter. Both structures are dissected, re-
leasing the ureter and isolating the ovarian vein
plexus, in a sufficient extension for its transection
between metallic clips, approximately 2 cm above and
below where it cross the ureter. The segment of the
ovarian vein is pulled out, and then both trocars are
removed under direct vision.

The pneumoperitoneum is reverted and the
10 mm aponeurosis incisions are sutured with absorp-
tive suture. The adhesive plaster is placed over the
incisions after the skin is sutured with intradermic
stitches.

The procedure was performed in 45 minutes.
Per- and postoperative period were uneventful, and
the patient progressed well, without analgesic require-
ments in the immediate postoperative period, being

discharged 36 hours after surgery. In a follow-up of
18 months, the patient remained asymptomatic, with
negative uroculture results every 3 months and with
no radiologic signs of ureteral obstruction (Figure–
3).

COMMENTS

In the ovarian vein syndrome, the symptoms
appear usually in multiparous women, being unusual
in nuliparous women and children. It may also occur
during or immediately after labor, and in non-preg-
nant women before menstrual period (2).

In 1996, Elashry et al. (3) published the re-
sults of 6 patients with benign extrinsic ureteral ob-
struction, submitted to successful ureterolysis by

Figure 1 – Intravenous pyelogram showing dilation and tortu-
osity of the upper ureter (circle) and dilation of the  right
pyelocalyceal system.

Figure 2 – Computed tomography showing dilatation with fill-
ing defect of the right upper ureter (circle), and dilation of the
right pyelocalyceal system.
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laparoscopic approach. In 4 cases, patients presented
retroperitoneal fibrosis, one case was due to ovarian
disease, and one case  was the ovarian vein syndrome,
the latter was the first case reported in literature on a

patient submitted to a laparoscopic surgery manage-
ment.

In 1998, Marcovich & Wolf Jr. (4) published
the second case of ovarian vein syndrome managed
by ureterolysis and ovarian vein laparoscopic  resec-
tion, highlighting the benefits of this technique, such
as the diagnostic value of direct inspection of patho-
logic anatomic conditions, the low postoperative mor-
bidity related to pain reduction, and the excellent cos-
metic results.

Owing to its simplicity, low morbidity, and
good results attained, the laparoscopic approach rep-
resents a good option for the surgical management of
this syndrome.
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ABSTRACT

We describe a modification of the cadaveric prolapse repair and sling – CaPS technique that
uses the sling surgery principles to correct grade IV cystocele. In this modification, the central and
paravaginal defects reconstitution are performed using cadaveric fascia lata fixed over rectus abdominis
muscle, eliminating the need of pubic fixation by screws, as proposed by the original technique. The
modification described, besides presenting the benefits of CaPS, i.e., not using impaired tissues to
reconstruct vesical support, and lower risks of perineal hypercorrection, also reduces the probability
of complications of bone fixation.

Key words: bladder; bladder diseases; prolapse; surgery; prostheses and implants; voiding dysfunction
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INTRODUCTION

In grade IV cystocele bladder exteriorization
occurs beyond the vaginal introitus, representing the
maximum degree of anterior vaginal wall prolapse
(1). It is a frequent medical problem, and it is diffi-
cult to correct because it shows a large incidence of
recurrence, with urinary incontinence and posterior
vaginal wall prolapse induction (1).

Although it may develop as the only feature
of a pelvic prolapse, grade IV cystocele generally oc-
curs combined to other defects such as enterocele,
rectocele, vaginal vault prolapse or uterine prolapse.
In this context a weakness of pubocervical fascia oc-
curs, with loss of bladder support (central defect), or
in its attachment to the pelvic wall (lateral defect)
(2). The surgery should try to repair these defects,
since simple anterior colporraphy shows high recur-
rences rates (2).

Using weakened structures to correct prolapse
shows approximately 50% of recurrence and devel-
opment of urinary incontinence. Analogous to ab-
dominal wall hernia repairs, flaps of varied organic

and synthetic materials have been used to correct
perineal defects (3,4). Also, because of the risk of in-
continence development, combined sling procedure has
been proposed to correct the prolapse (3). Kobashi et
al. described cystocele repair with a cadaveric fascia
lata segment that reinforces vesical support in its cen-
tral portion and laterally acts as a sling fixed to pubis
through small screws, technique known as CaPS (4).

The aim of this paper is to describe a modifi-
cation of this technique, attaching the fascia with su-
tures tied over rectus abdominis muscle aponeurosis
substituting pubis screws, eliminating thus the risks
of bone fixation and screw cost (5).

SURGICAL TECHNIQUE

The patient is placed in lithotomy position
under spinal blockade. A Foley catheter empties the
bladder (Figure-1) and the vagina is medially incised
1 cm from urethral meatus, progressing to levator ani
muscles. Through blunt dissection or with scissors
all vesical wall is freed until the identification of
pubocervical fascia (Figure-2).
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The fascia used is obtained in a tissue bank
(frozen and irradiated) and defrost during the surgery,
resting in saline. In a T-fashioned segment, of about 8
x 6 cm, Vicryl™ 0 sutures are positioned at the ends of
the superior portion that works as a suburethral sling.
The sling has an 8 cm extension with 2 cm width. The
sutures are elevated through cystopexy needles pas-
sage, and tied medially over the rectus abdominis
muscle aponeurosis as in classic sling procedure. The
remainder of the fascia, a 6 cm square, rests over blad-
der base. Using a haemostatic clamp between the fas-
cia and the urethra, pressure over the bladder is avoided.
The square portion of the fascia is laterally attached
with 2 Vicryl™ 3-0 sutures in the level of pubocervical
fascia initially in one side, adjusting fascial width when
tying the contralateral side. The adjustment of these
sutures is done without tension, and the central extrem-
ity is fixed as well with 2 Vicryl™ 3-0 sutures to leva-
tor ani muscles (Figure-3).

Cystoscopy is performed and, if there is any
doubt about ureteral damage, and the ureteral meatus
have not been catheterized yet, it may be done now.
Redundant vaginal mucosa is resected and sutured
with 2-zero simple catgut, or in presence of additional
defects, such as rectoceles or vaginal vault prolapse,
we may proceed to their correction (Figure-4).

A suprapubic cystostomy is positioned with a
Foley 12F catheter maintained for 24 hours. If there is
urinary retention, the catheter remains for additional 48
hours and, if necessary, intermittent catheterism is per-
formed. For patients with large postvoid residual before
the surgery, advanced age, or detrusor contractility im-
pairment, the catheter is closed in the first postoperative
day and removed when postvoid residual is under 50 mL.

COMMENTS

Support provided by the sling is essential to
the success of grade III or IV cystocele correction. The
anterior wall defect is not only central, but also by the
separation of pubocervical fascia at the arcus tendineus
level. Sling not only lift the bladder neck, but corrects
lateral defect as well due to the scaring process.

Numerous studies have demonstrated the
presence of occult urinary incontinence with 59% to
83% rates in urodynamic studies performed after cys-

tocele reduction; thus urodynamic investigation is
advised to investigate incontinence and voiding dys-
functions that may develop due to pelvic descent (5).

Using allogenic graft, as cadaveric fascia lata,
favors the benefits of sling procedure combined to
prolapse correction. In addition, avoids the risk of
using an already weakened tissue to reconstruct pel-
vic structures, and avoiding the potential complica-
tions of using synthetic material (4,5). Another ben-
efit of this technique is to avoid excessive correction
of anterior vaginal wall that may incline to the devel-
opment or the increase of posterior wall prolapse.

The techniques used in large cystoceles, an-
terior colporraphy and needle suspensions, lead to
24% to 87% of failure to treat continence and pro-
lapse recurrence (4). After a mean follow-up of 6
moths we observe 65% of incontinence cure rate and
12% of incontinence improvement (5). The modifi-
cation proposed shall present similar results, since it
just simplifies the surgery without altering its basic
principles. Until this moment this modification was
successfully used in 4 patients, followed with a mean
follow-up of 9 months (3-24 months).

One of the main issues raised about using ca-
daveric fascia lata is the possible risk of transmitting
infectious diseases. Recently, the DNA content of 4
types of human fascia lata commercialized in the USA
was analyzed, and all the tested material presented
human DNA segments. It was concluded, however, that
additional tests should be performed to assess the in-
tegrity of this genetic material and eventual risks (6).
The main concern is that transmission of viral diseases
by prions (slow acting viruses) could happen. Although
there was no determination of this phenomenon until
now, the theoretical risk is 1 to 3.5 million (6).

There is only 1 case of HIV transmission from
negative donor reported in the literature. It happened
in 1985, and the recipients of solid organs acquired the
virus, but those that received fascia lata and tendons
remained HIV-negative (6). The risk of acquiring HIV
in organ transplantation from a screened donor is about
1 to 1,667,6000 to 1 to 8 millions which, compara-
tively, is lower than the risk of HIV transmission by
blood transfusion (1 to 440,000 to 1 to 660,000) (6).
Even if the risk is small, all patients should be in-
formed about it.
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Figure 1 –  Cystocele. Ureteral meatus were catheterized in the
beginning of the surgery.

Figure 2 – Cystocele reduced until visualization of pubocervical
fascia.

Figure 3 – After sling elevation, fascia lata is laterally attached
to pubocervical fascia, and proximately attached to levator ani
muscles.

Figure 4 – Corrected cystocele, initiating the repair of the addi-
tional prolapses.
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EDITORIAL COMMENT

Sling procedures have been consolidated
lately as the ones which yield the best and most
longstanding rates of cure for urinary stress inconti-
nence. The genital prolapses associated certainly rep-
resent an additional challenge for the appropriated
treatment of these patients, rendering the use of larger
flaps an attractive alternative that may promote the
cure of both conditions simultaneously.

The search for synthetic and biological ma-
terial to substitute autologous fascia aims at yielding
these procedures less invasive, the post-operative
period less painful, and reducing the chance of com-
plications related to the donor site.

Cadaveric fascia lata has been treated through
several chemical and physical processes that include
freezing lyophilization, gamma radiation, antibiotic

therapy, povidine, acetone, and hydrogen peroxide;
usually these treatments are combined. The aim of
these treatments is to destroy any infectious agent that
could exist in the donor.

The authors raise the question about the risks
of HIV transmission, and mention the possibility of
prions involvement in the etiology of diseases as
Creutzfeldt-Jakob syndrome (mad cow disease). Al-
though the rarity of the event is evident in the reports
in literature, it is important to point out that, indepen-
dently of the sterilizing technique used, intact DNA
is found in various fascia lata commercially avail-
able, according to Hathaway & Choe study recently
published (1). The possibility of transmission of dis-
ease through genetic material present in these fas-
ciae, as well as the mechanism through which this
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infection would occur are not yet known. It is conve-
nient to comment that the quality of fascial tissue
available depends on the treatment it was submitted
to in order to be sterilized. Recently, it became evi-
dent that some cadaveric fasciae commercially avail-
able demonstrated tensile resistance markedly infe-
rior to autologous fasciae, and there are reports in the
literature of early disruption of these materials, yield-
ing failure to the surgical procedure.

Certainly these evidences cannot be mini-
mized by the simple fact that we do not have many

case reports of diseases transmitted this way. We think
that the choice of the biologic material should come
from a joint decision of the practitioner and the pa-
tient, after appropriate information of the facts afore-
mentioned.
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ABSTRACT

Spina bifida and myelodysplasia are associated with neurogenic abnormalities of the bladder
and bowel function. All children with myelodysplasia require an evaluation of their urinary tract with
ultrasound and urodynamics to confirm normal bladder and kidney function. Patients with anatomical
and functional abnormalities require treatment, the mainstay being intermittent catheterization and
anticholinergic medication. The treatment goals for patients with a neurogenic bladder are the
preservation of the upper urinary tract, bladder and bowel continence, independence, autonomy, and
facilitation of self-esteem. A minority of children will not respond to conservative therapy and will
ultimately require surgical intervention. This review will discuss the surgical options for bladder
augmentation, bladder neck reconstruction and closure, as well as the methods for the creation of
continent catheterizable stomas. The timing, indications, and description for each procedure will be
addressed. Finally, the antegrade continence enema procedure will be described for the management
of refractory fecal incontinence.

Key words: bladder; bowel; neural tube defects; bladder, neurogenic; therapeutic; surgery
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INTRODUCTION

The most common etiology of patients with
a neurogenic bladder is myelodysplasia, which oc-
curs in approximately 1 in 1,000 births in the United
States (1). Myelodysplasia is a spectrum of diseases
ranging from severe motor and neurogenic abnormali-
ties affecting ambulation, bowel and bladder func-
tion, to more minor defects such as an asymptomatic
tethered chord.

All patients with myelomeningocele should
have an evaluation of their urinary tract in order to
confirm normal bladder and kidney function. This is
especially true in ambulatory patients, where 95% will
have evidence of neurogenic bladder (2). Urologic
treatment of myelomeningocele includes defining the
status of the bladder and upper tracts by renal blad-
der ultrasound and urodynamics. In patients with a

hostile bladder, early intermittent catheterization is
instituted (3,4). For patients with a low leak point
pressure watchful waiting is acceptable. In both cases,
the goal is to preserve the upper tracts. Subsequent
efforts are focused on both bladder and bowel conti-
nence. Prior to starting kindergarten and elementary
school, the common goal of parents and the health
care team is to render these children continent of both
bladder and bowel. This preserves the child’s au-
tonomy and improves self-esteem. Fortunately, this
can be achieved in the majority of patients with ad-
equate bladder emptying through intermittent cath-
eterization and the use of anticholinergic medications.
Bowel continence can typically be achieved with diet,
oral medication, or routine enema use. A minority of
patients will not respond to medical therapy, and will
require surgical intervention to achieve renal preser-
vation, as well as bladder and bowel continence. The
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aim of this paper is to review the surgical treatment
of patients with neurogenic bladder and bowel.

TIMING OF SURGERY

The most important aspect in the treatment
of patients with myelodysplasia is preserving renal
function. Urodynamic evaluation reveals that approxi-
mately 27% of patients have poor outlet resistance
alone, and can be managed with observation. Sixty-
two percent have failure to coordinate their bladder
and sphincter, with hypertonicity/spasticity and poor
emptying. These children will require intermittent
catheterization and anticholinergic medications. The
remaining 10% have flaccid bladders and sphincter
dysinergia, which may develop spasticity or hyperto-
nicity and require intermittent catheterization and an-
ticholinergic medications (5). Regardless of medical
management, a few patients in the neonatal and early
years may have recurrent infection or increasing
hydronephrosis. In these cases, vesicostomy is a use-
ful surgical adjunct. We advocate the classic Blocksom
technique (Figure-1). Vesicostomy allows the neuro-
genic bladder to cycle while keeping the pressures low.
During a bladder contraction with inappropriate sphinc-

ter contraction (in the absence of a vesicostomy) the
increased pressure will pop off into a refluxing kid-
ney, or alternatively cause increasing hydronephro-
sis. Reconstruction with closure of the vesicostomy
and augmentation is typically performed when the
child begins school, when the patient and the family
are ready to accept the responsibilities of intermit-
tent catheterization.

Patients that continue to have stable renal
function without recurrent infection are monitored
until they start school. At that time careful assess-
ment of bowel and bladder continence is performed.
There are some variations in the exact age when con-
tinence is sought after depending on developmental
issues, family support, and patient and family com-
pliance. Usually we recommend attaining continence
between 5 and 7 years of age.

PREOPERATIVE PLANNING

We have been strong advocates in the initia-
tion of neonatal intermittent catheterization for pa-
tients with myelomeningocele (6). We feel that the
concept of intermittent catheterization is well ac-

Figure 1 - Blocksom vesicostomy. A) The skin, rectus fascia, and muscle are divided. The urachus is identified and pulled into the
wound. B) and C) The urachus is excised, the posterior and anterior serosa of the bladder are approximated to the rectus fascia, and the
bladder mucosa is approximated to the skin. (From Hinman F Jr: Atlas of Pediatric Urology. Philadelphia, W.B. Saunders Co., 1994,
with permission).



55

NEUROGENIC BLADDER AND BOWEL

cepted by parents with a newborn baby presenting
spina bifida. The psychological consequences of the
early initiation of catheterization facilitates its latter
acceptance. Since eventual continence is almost al-
ways dependent on catheterization, we do not hesi-
tate to introduce the concept at birth. Parents and chil-
dren who are catheterizing early are better prepared
to accept and handle reconstruction. Early institution
of catheterization also improves bladder compliance
and decreases the need for augmentation (3,6).

When the patient and his/her family are pre-
pared to accept the requirements associated with con-
tinence, an assessment of the bladder and urinary
sphincter is required. Two key questions must be an-
swered. First: is the bladder volume acceptable and
the urinary sphincter competent, or does the child re-
quire augmentation and/or an outlet resistance pro-
cedure to achieve continence (7)? For example, a
patient with marginal capacity may have an outlet that
is insufficient to achieve continence. With augmen-
tation, however, the compliance will improve and the
outlet then becomes sufficient to keep the patient dry.
The status of the patient’s ambulation is also impor-
tant. Ambulatory patients with myelodysplasia have
increased intra-abdominal pressures, and therefore
require greater outlet resistance to achieve continence.

Prior to surgical correction of incontinence,
urodynamic evaluation with fluoroscopic imaging is
recommended. Bladder capacity prior to leakage is
compared to expected capacity (7). Sphincter func-
tion is assessed by radiologic evaluation of the blad-
der neck. An open bladder neck throughout filling is
unlikely to provide continence, and will require sur-
gical correction (Figure-2). Since emptying in patients
with a neurogenic bladder will require intermittent
catheterization, preoperative assessment determines
whether catheterization will be performed through the
urethra or an abdominal stoma will be necessary. It
has been our bias that patients who require extensive
bladder neck reconstruction be provided with an ab-
dominal stoma to assure catheterization. In achiev-
ing continence (defined as the ability to wear normal
undergarments without protection), we have found
that even properly performed bladder neck reconstruc-
tion can make routine catheterization less than 100%
reliable. Since catheterization is critical for the

patient’s safety, an abdominal stoma reduces the risk
of the patient being unable to empty his/her reservoir.

Preoperative assessment also includes docu-
menting the presence of vesicoureteral reflux, which
can be detected during urodynamics. Although aug-
mentation may itself lead to reflux resolution, it has
been our preference to reimplant refluxing ureters at
the time of augmentation (8). This can be done safely
with little increase in the operative time, leading to
complete resolution of reflux (9).

BLADDER AUGMENTATION

Historically, many different segments of
bowel have been used for bladder augmentation. The
ideal segment should be lined with urothelium, mak-
ing ureterocystoplasty an excellent choice. However,
it is unusual for a patient to have a nonfunctional seg-
ment amenable to this type of reconstruction. There
have been multiple attempts to maintain urothelial
lined structures, such as autoaugmentation or
autoaugmentation with demucosalized sigmoid, ileal,
or gastric patches (10-14). Evidence exists that would
not support placing intestinal stroma in contact with
urothelium (15). This may create abnormal cellular
signaling between cell types that are normally not in
contact with each other, leading to cellular pheno-

Figure 2 - Radiograph during the filling phase showing open
bladder neck.
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typic changes. For example, intestinal stromal influ-
ences of the bowel are likely to change the urothelium
to an intestinal phenotype overcoming the purpose
of composite augmentations (15).

Intensive work is also currently in progress
with tissue matrices, either homotypic acellular or het-
erotypic intestinal scaffolds (16,17). Autologous cul-
tured urothelium may improve the outcomes, but so
far, tissue engineering has not proven to be clinically
successful.

The most commonly used segment for aug-
mentation is ileum. Classic clamshell augmentation
cystoplasty has been utilized successfully both in
adults and in children. It is important to isolate the
segment at least 10 cm from the ileocecal valve, so
as not to interfere with bowel control, especially in
patients with myelodysplasia who already have
bowel continence issues. Detubularization on the
anti-mesenteric border provides a low-pressure res-
ervoir and increases capacity when fashioned into
either a U or W- shape (18). The bladder plate needs
to be widely opened to prevent an hourglass defor-
mity when anastomosing the patch to the bladder (Fig-
ure-3). Sigmoid augmentation has also been success-
ful, although there are reports of increased rhythmic
contractions when this segment is used (19). In se-
lect cases, gastric augmentation has been quite suc-
cessful. Proper patient selection, which includes neu-
rogenic patients who are insensate, is critical to avoid
the clinical syndrome of hematuria/dysuria. Gastric
augmentation has the advantage of less mucous pro-
duction and less changes in metabolic parameters (20).

Patients with ileal augmentation are subject
to metabolic acidosis, mucous production, and uroli-
thiasis, as well as a risk of cancer at the anastomotic
site (21,22). We have recently shown that metabolic
changes do not have an adverse affect on linear growth
or bone density in children undergoing augmentation
(23). Finally, patients with any type of intestinal aug-
mentation are at risk for perforation, especially if
compliance with catheterization is sub-optimal
(24,25). Any patient undergoing an augmentation
should wear a medical alert band as a reminder of the
risk of bladder perforation. This will serve to warn
medical personal that abdominal pain should initiate
a work-up to ensure an intact augmentation cystoplasty.

BLADDER NECK CONTINENCE
RECONSTRUCTION

In children with poor urethral outlet resis-
tance, bladder neck reconstruction may be necessary
to obtain continence. The literature is filled with a
myriad of papers describing different methods to in-
crease urethral resistance, while at the same time al-
lowing ease of catheterization. In our experience, none
of these procedures is fully proven.

In females, our choice has been a fascial sling
placed just distal to the bladder neck, with the con-
comitant creation of an abdominal stoma (Figure-4).
The sling can be placed abdominally, which is our
choice, if a concomitant augmentation is performed.
To safely identify the space between the urethra and
the vagina (urethra and rectum in males), the poste-
rior midline approach behind the bladder is used (26).
In patients with adequate bladder compliance, the
sling can be placed by a vaginal approach. Recently,
human cadaveric fascia and xenotropic sling mate-
rial has become available, avoiding the need for an
abdominal incision and autologous sling harvest (27).
We have been successful in catheterizing the urethral
sling in the majority of our female patients. Occa-
sionally, we have utilized the Mitrofanoff principle
providing an abdominal stoma for catheterization.

In males, we have not found one operation
that can be applied to every patient. Our choices in-
clude either the Young-Dees Leadbetter (Figure-5),
or a modified Kropp bladder neck tube (Figure-6)
(28). The Young-Dees Leadbetter procedure is per-
formed by reimplantation of the ureter to a higher
position in the bladder, and tubularization of the mu-
cosa over a 5F feeding tube. In both theYoung-Dees
and Kropp procedures, augmentation cystoplasty is
typically performed at the same setting with a
catheterizable abdominal stoma thus avoiding any
issues with catheterization.

ARTIFICIAL URINARY SPHINCTER

The artificial urinary sphincter is a useful
adjunct in gaining urethral continence. We have had
long-term success in both patients with and without
augmentation (3). The disadvantages of the artificial
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Figure 3  - Anastomosis of the bowel segment to an open bladder plate. A) Diagram of the open bladder. B) Intra-operative photo of the
clamed shelled bladder, with arrows pointing to each bladder half. (From Hinman F Jr: Atlas of Pediatric Urology. Philadelphia, W.B.
Saunders Co., 1994, with permission).

Figure 4 -  Placement of the fascial sling around the bladder neck. A) Diagram showing incision of the endopelvic fascia. B) Diagram
showing the fascial sling around the bladder neck. C) Intra-operative photo with arrows indicating the position of a vessel loop around
the bladder neck. (From Elder JS: Sling Procedure. Atlas of the Urologic Clinics of North America, 2000, with permission).

B

B
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sphincter include infection, which requires removal,
as well as the need for replacing pump reservoir and
tubing should malfunction occur. The average lifespan
of the artificial sphincter is 8 years, all but guarantee-
ing eventually replacement. In prepubertal children,
the cuff must be placed at the bladder neck, while
post-pubertally it can be placed around the bulbar
urethra.

BLADDER NECK CLOSURE

Bladder neck closure is a last resort in those
patients who have undergone alternative procedures

with refractory incontinence. The procedure can be
performed retropubically, transvesically, or
transvaginally in girls. This procedure is done in
combination with the creation of an abdominal
stoma, and can be difficult in patients with previous
bladder neck surgery. The amount of scarring often
requires opening the bladder to gain access to the
bladder neck. The key to a successful operation is
wide mobilization of the bladder neck, and interpo-
sition of healthy tissue between the closed bladder
neck and urethral stump. Omentum is the preferred
tissue. Our long term results illustrate the difficulty
of the procedure (29).

Figure 5 - Diagram of the Young-Dees Leadbetter bladder neck reconstruction. A) The bladder is opened and the bladder mucosa
denuded, leaving a strip of mucosa. B)The mucosal strip is anastomosed over a catheter. C) and D) The bladder muscle is reaproximated
in pants-over-vest fashion. (From Gearhart JP: Modified Young-Dees Leadbetter Procedure for Urinary Incontinence in the Non-
Neurogenic Bladder. Atlas of the Urologic Clinics of North America, 2000, with permission).

Figure 6 - Diagram of the Kropp bladder neck reconstruction. A) and B) The bladder is opened and a strip of anterior bladder wall in
continuity with the bladder neck is excised and rolled into a tube over a catheter. C) and D) A submucosal tunnel is constructed along
the bladder floor through the trigone, and the elongated urethra is reimplanted as shown. (From Pippi Salle JL. Urethral Lengthening
for Urinary Incontinence. Pediatric Urology. Philadelphia, W.B. Saunders Co., 2001, with permission).
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CATHETERIZABLE STOMAS

All continent catheterizable stomas employ a
flap valve (Mitrofanoff) principal to maintain conti-
nence. Continence is achieved as the bladder fills and
the intravesical pressure is transmitted to the conduit
(30). We prefer the appendix. The proximal end is
brought out to the abdominal wall, either through the
lower quadrant or through the umbilicus, and is spatu-
lated and anastamosed to a U-shaped skin flap created
to prevent stenosis. If appendix is not available, ileum

Figure 7 - Diagram of the classic Monti procedure. A) and B) A 2 cm ileal segment is isolated and then opened on its anti-mesenteric
border. B) Detubularization on the antimesenteric side of the segment. C) and D) The flap is then transversely tubularized over a
catheter. (From Monti PR: New techniques for construction of efferent conduits based on the Mitrofanoff principle. Urology 1997,
49:112-5, with permission).

and colon can also be fashioned into a conduit utiliz-
ing the Monti procedure (31). In the classic Monti pro-
cedure (Figure-7), a 2 cm segment of ileum or colon is
isolated and opened on the antimesenteric border and
retubularized; if the length is inadequate, 2 segments
can be fashioned and anastamosed to each other. Al-
ternatively, a single segment can be split in the middle,
opened from opposite ends, and rolled over a feeding
tube to create a spiral Monti (Figure-8). This provides
adequate length in most cases, avoiding the need to
harvest 2 separate intestinal segments.

Figure 8 - Spiral Monti. A) and B) A segment of the ileum is isolated just as in the classic Monti. However, an opening is made both in
the middle of the segment and on the anti-mesenteric border as shown. The flap is tubularized transversely. (Indiana School of Medi-
cine, 2000, with permission).
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A newer technique, which is gaining wide-
spread acceptance is augmentation with combined ab-
dominal stoma that is devised from an eccentric U-
shaped ileal patch (Macedo procedure, Figure-9) (32).
The advantage of the Macedo procedure is that a sepa-
rate segment of bowel is not required for the Monti
procedure.

NEUROGENIC BOWEL – ACE MALONE

In children who have failed conservative man-
agement of their fecal incontinence, the same
Mitrofanoff and Monti principals can be applied to
the creation of an antegrade continence enema (ACE)
(33). The appendix can be brought out through the
umbilicus or the lower quadrant; if unavailable, a 2
cm segment of ileum or colon can be substituted for
the appendix. The appendix or tubularized bowel is
imbricated or reimplanted into the cecum or large
bowel in an antirefluxing fashion to prevent leakage
of stool or flatus.

CONCLUSION

In patients with myelodysplasia, the primary
goal is preserving upper tract function with concomi-
tant attainment of urinary and fecal continence. In
order to accomplish these goals, each child requires
evaluation, with the institution of intermittent cath-
eterization and/or medical therapy from early child-
hood. If the child develops recurrent infection or in-
creasing hydronephrosis early on, a vesicostomy is

Figure 9 - Diagram of the Macedo procedure. A) A 3 cm segment of ileum is first isolated. It is then opened on the anti-mesenteric
border, taking care to isolate a 3 cm segment from the anterior part of the ileum. B), C) and D) The 3 cm segment and ileal plate are then
tubularized. E) The continence valve mechanism is created by embedding the tube over a serous-lined extramural tunnel. (From
Macedo A, Srougi M: A continent ileum-based reservoir. BJU Int. 2000; 85:160-2).

needed until the child is old enough for reconstruc-
tion. Otherwise, patients should be followed until
school age when continence issues can be addressed.
Only when the patient and his/her family are ready
and understand the consequences of surgery, should
augmentation, bladder neck reconstruction, or the
creation of a continent catheterizable stoma be per-
formed.
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ABSTRACT

Objective: Propose a new experimental model of bladder instability in rabbits after partial
bladder obstruction.

Materials and Methods: Thirty North Folk male rabbits, weighting 1,700 to 2,820 g (mean:
2,162 g) were studied. The animals were distributed in 2 experimental groups, formed by 15 rabbits
each: Group 1 — clinical control. In this group there was no surgical intervention; Group 2 — bladder
outlet obstruction. In this group, after anesthetizing the animal, urethral cannulation with Foley cath-
eter 10F was performed and then an adjustable plastic bracelet was passed around the bladder neck. It
was then adjusted in order to not constrict the urethra. The following parameters were studied in M1
— pre-operative period; M2 — 4 weeks post-operatively moments: 1)- urine culture; 2)- cystometric
study; 3)- serum creatinine and BUN.

Results: Bladder weight was 2.5 times larger in the group with obstruction than in the control
group. Cystometric evaluation showed a significant increase in maximal vesical volume in the final
moment at Group G2. However, there was no statistically significant difference among the groups
studied. There was no statistically significant difference between maximal detrusor pressure and vesi-
cal compliance in the different moments or in the studied groups. There was an absence of uninhibited
detrusor contractions in all the animals in group 1, and involuntary contractions were detected in 93%
of group 2 animals. There was no significant variation in BUN and serum creatinine either among the
groups or in the same group.

Conclusions: We observed in the group with obstruction a bladder weight 2.5 higher than
normal bladders. We detected involuntary contractions in 93% of the animals in group 2, establishing
this experimental model as appropriate to secondary bladder instability and partial bladder outlet
obstruction.

Key words: bladder, neurogenic; rabbits; urethral obstruction; urodynamics
Int Braz J Urol.  2003; 29: 62-7

INTRODUCTION

Detrusor instability is a fair common phenom-
enon in the urological practice, occurring frequently
in men after 50 years of age due to bladder outlet
obstruction as a consequence of benign prostatic hy-
perplasia (1). In women it occurs in 30 to 50% of
urinary incontinence cases (2). Despite the importance
of this urinary dysfunction, pathophysiological alter-

ations developing in the bladder due to the response
to obstruction are not totally elucidated, and are dif-
ficult to investigate in humans. Thus, there are dif-
ferent experimental models described for partial blad-
der outlet obstruction using guinea pig (3), rabbit
(4,5), cat (6), dog (7), pig (8), and rat (9). The models
described aimed to characterize bladder functional
alterations caused by partial obstruction, but few
works take into account the development of uninhib-
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ited detrusor contractions (9-13). This obstruction was
performed in most cases constricting the
urethrovesical junction with a suture tie (14,15), a
polyethylene tube (16), or a silicone strip (17). Due
to the difficulty in reproducing these experiments, we
propose a new experimental model of bladder insta-
bility in rabbits.

MATERIALS AND METHODS

Thirty male North Folk rabbits, weighting
from 1,700 g and 2,820 g (mean 2,140±200) were
used.

The animals were distributed in 2 experimen-
tal groups, formed by 15 rabbits each, separated as
follows: a)- Group 1 (clinical control): In this group
there was no surgical intervention, the animals were
used as clinical and cystometric parameters of nor-
mality; b)- Group 2: a bladder outlet obstruction was
performed. The animals received a pre-anesthetic
solution consisting in diazepam 0.1% by intravenous
route (diazepam 10 mg + 8 mL NaCl 0.9%) in 1 mg/
kg doses. Then they were anesthetized with Rompum
and Ketalar, equal parts, 0.25 mg/kg by intramuscu-
lar route. Trichotomy and antisepsis with povidone
in abdominal area, and cavity opening by distal me-
dian laparotomy from 2.0 cm of the pubis identifying
the bladder and dissecting the ureters (Figure-1) were
performed. Then,  an adjustable polyethylene brace-
let (Figure-2) was passed around the bladder neck

(Figure-3), being then adjusted in order to not con-
strict the urethra which was previously catheterized
with a Foley 10F catheter. The following exams were
performed in all animals in different moments — ini-
tial (M1) and after 4 weeks (M2)  — : urine culture,
serum creatinine and BUN, and cystometric study.
Animals presenting positive urine culture were treated
with Trimethoprim-Sulfamethoxazole, 1 mg/kg/day
by intramuscular route.

The cystometric study was performed using
Urobyte™ 5000 computed urodynamics system. To
measure intravesical pressure a 10F Foley catheter
was used. To measure intra-abdominal pressure, a
catheter with rectal balloon described by Amaro et
al. (18) was used. During this exam the vigil animals
were placed in wooden goiters, with posterior extremi-
ties held in cotton string. After antisepsis of the pe-
nile area with topic Povidone and lubrication with
2% Xylocaine™ jelly, a 10F double-way Foley cath-
eter was introduced into the bladder with vesical
emptying, and urine was drawn in a sterile tube for
urine culture.

After lubricating the rectal balloon with 2%
Xylocaine™ jelly, it was introduced 2 cm beyond the
anal margin and connected to a 2-way tap, injecting
0.4 mL sterile water in one of the ways in order that
the balloon wall and the rectal mucosa came into con-
tact. The other way was connected to the pressure
transmitter.

The vesical catheter was connected to a 2-
way tap, and one of the ways was connected to the

Figure 1  -  Demonstration of the ureteral position after dissec-
tion (arrow).

Figure 2 -  Detail of the polyethylene adjustable bracelet.
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Figure 3 - Schematic illustration of bladder neck area where the polyethylene adjustable bracelet was placed, showing the ureters
intact. A) Anterior view and B) Posterior view.

pressure transmitter, and the other to a continuous
infusion pump (2 mL/min). To verify the good place-
ment of the catheters, a slight compression of the ab-
domen was made in order to obtain an abdominal pres-
sure curve, that was transmitted to the bladder and,
consequently, also obtaining the vesical pressure
curve.

The cystometry was initiated proceeding to
the simultaneous measurements of the abdominal and
vesical pressures. When urinary leakage around the
vesical catheter was observed, the exam was discon-
tinued. In this moment we verified the vesical pres-
sure (VP) and the abdominal pressure, also measured
in the beginning of the urinary leakage (VP – AbdP)
expressing maximal detrusor pressure (DetP). Maxi-
mal bladder capacity was considered the one which
attained a filling volume enough to yield bladder con-
tractions. Vesical compliance was obtained by the
formula: Fv – Iv/Fp – Ip where Fv = Final Volume, Iv
= Initial volume, Fp = Final Pressure, Ip = Initial Pres-
sure.

We considered uninhibited contractions those
detrusor involuntary contractions  with low vesical
volume, yielding or not simultaneous urinary leak-
age (Figure-4).

The study of the combination of urine cul-
ture and uninhibited contractions in the beginning and
the end of the evaluation, in the different groups, was

performed through Mac Nemar test. Comparison of
the groups’ mean profile along both moments of
evaluation was performed through the analysis of re-
peated measures, considering both groups indepen-
dently. All comparisons were performed with 5% level
of significance.

RESULTS

There was a significant increase in bladder
weigh in G1 compared to G2. After 4 weeks mean

Figure 4 - Diagram showing detrusor involuntary contractions
in an animal from group G2.
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bladder weight in the G2 animals (bladder outlet ob-
struction) was 2.5 higher than those in the clinical
control group (G1). In cystometric evaluation we
observed that in absolute figures there was a trend
toward greater bladder capacity in the final moment
for group G1 (Table-1), however, there was no statis-
tically significant difference. In group G2, maximal
bladder volume (V

max
) was significantly higher in the

final moment compared to initial moment (Table-1).
There was no statistically significant difference be-
tween the groups in the study.

In the analysis of maximal detrusor pressure
there was no statistically significant difference be-
tween the groups, and in the different moments (M1
and M2) of the maximal detrusor pressure (Table-2).

We have observed no statistically significant
difference in bladder compliance between the groups
in different moments (M1 and M2) (Table-3).

In the assessment of the uninhibited detrusor
contractions there was absence of contractions in all
the animals in group 1 (control), and uninhibited con-
tractions were detected for 93% in group 2.

There was no statistically significant differ-
ence between the groups or for different moments
studied for BUN analysis.

In the initial moment, mean plasma creati-
nine for G1 was inferior to G2, however there was no

Table 1 – Mean ± standard deviation of maximal vesical
volume in rabbits of the experimental groups.

Group                     Evaluation Moment
           Initial (mL)               Final (mL)

G1          36.13 ± 24.78             42.33 ± 21.01
G2          35.13 ± 13.60             54.53 ± 22.77

Table 2 – Mean ± standard deviation of detrusor pressure
in cm of water for rabbits in the experimental groups.

Group                          Evaluation Moment
Initial (mL/cm H

2
O)     Final (mL/cm H

2
O)

G1 36.47 ± 15.03 27.27 ± 13.47
G2 32.60 ± 14.47 31.40 ± 15.42

statistically significant difference. Indeed, there was
a statistically significant difference between groups
G1 and G2 in the final moment.

In urine culture analysis for the animals stud-
ied, at moment M1, we have detected a positive cul-
ture for 40% of the cases. There was a higher pre-
dominance of Pseudomonas aeruginosa followed by
Echerichia coli. At moment M2 we found positive
culture for 50% of the cases, with predominance of
Escherichia coli, followed by Pseudomonas
aeruginosa, and Klebsiella pneumoniae. We did not
observe a correlation between culture and the pres-
ence of uninhibited detrusor contractions.

DISCUSSION

The increase of bladder weight is a major al-
teration in all models of bladder obstruction (19). We
have observed that after 4 weeks of partial obstruc-
tion, bladder weigh in the animals of G2 group (ob-
structed) was 2.5 times higher than in G1 group (con-
trol). Other authors (13,15,17) observed a significant
increase in rabbits’ bladder weight after 4 weeks of
partial obstruction. This fact could occur due to the
presence of hypertrophy and hyperplasia of vesical
wall (20).

Different studies with partial bladder obstruc-
tion are reported in literature. However, initially the
reproduction of these models was not possible, for in
some of them we observed the displacement of the
polyethylene catheter or the silicone strip, yielding
failure of the bladder obstruction and the non-devel-
opment of uninhibited  detrusor contractions. Con-
trarily, when sutures were performed at the extremi-
ties of these catheters to avoid this mobilization in
many cases we observed an excessive obstruction,

Table 3 – Mean ± standard deviation of vesical compli-
ance in mL/cm of water for rabbits in the experimental
groups.

Group                     Evaluation Moment
Initial (mL/cm H

2
O)     Final (mL/cm H

2
O)

G1    2.79 ± 1.47 Aa 3.40 ± 1.71 Aa
G2    2.81 ± 2.10 Aa 2.83 ± 1.67 Aa
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promoting bladder lithiasis or animal death. This fact,
tends to demonstrate the difficulty of reproducing the
models reported in literature (16,17). We observed
that the use of a polyethylene adjustable bracelet al-
lowed not only standardization of the degree of ob-
struction, but still the development of uninhibited
detrusor contractions in 93% of the cases.

Regarding BUN we did not find statistical
difference between the groups in the different
moments showing that partial obstruction of the
bladder did not influence urea metabolism in the
animals studied.

The analysis of plasma creatinine did not
show statistically significant difference between con-
trol (G1) and obstructed (G2) groups at the initial mo-
ment. However, at the final moment we did find sta-
tistically significant difference between the groups.
This may be explained by the presence of bladder
instability in G2 group. However, although this sta-
tistically significant difference was observed, there
was no positive correlation at the initial moment or
in different moments in G2 group, and this may re-
late to a biologic or methodological variation.

CONCLUSION

The present study demonstrates that the ex-
perimental model is appropriate to study secondary
bladder instability due to partial bladder obstruction.

Support: FAPESP
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STONE DISEASE ____________________________________________________________________________

Effect of dietary calcium on stone forming propensity
Heller HJ, Doerner MF, Brinkley LJ, Adams-Huet B, Pak CY

Center for Mineral Metabolism and Clinical Research, University of Texas Southwestern Medical Center,
5323 Harry Hines Boulevard, Dallas, Texas 75390-8885, USA

J Urol. 2003; 169:470-4

Purpose: Epidemiological studies have reported that high calcium diet protects against kidney stone
formation in normal subjects. This metabolic study was designed to elucidate the physiological and
physicochemical effects conferring this apparent protection.

Materials and Methods: A total of 21 normal volunteers underwent 2 phases of study in a crossover,
randomized design, wherein they consumed constant metabolic diets that matched the estimated highest and
lowest quintiles of calcium intake from published epidemiological studies.

Results: Urinary calcium was significantly greater on the high calcium diet (148 +/- 55 versus 118 +/-
43 mg. daily, p <0.01, p <0.01) but urinary oxalate did not differ between diets. There was no difference in
relative saturation ratio of calcium oxalate between the 2 diets. The high calcium diet significantly increased
saturation of brushite and decreased that of uric acid. Due to the other differences between the diets (more fluid,
potassium, magnesium and phosphate in the high calcium diet), the high calcium diet also increased 24-hour
urinary volume, potassium, phosphorus, pH and citrate. After adjustment of these confounding variables, the
high calcium diet significantly increased relative saturation ratio of calcium oxalate by 24%.

Conclusions: High calcium diet from published epidemiological studies does not alter the propensity
for calcium oxalate crystallization in normal subjects despite increased urinary calcium and unaltered urinary
oxalate because of the greater amounts of ingested fluid, potassium and phosphate. However, high calcium
intake alone, without concomitant changes in the diet, poses a modest risk for calcium stone formation.

Editorial Comment
The role of dietary calcium in stone formation is controversial. Although high urinary calcium has been

implicated in calcium stone disease, no prospective randomized trial has definitively established a link between
urinary calcium and stone disease. Indeed, a recent long-term prospective, randomized trial demonstrated a
higher incidence of stone formation in a group of hypercalciuric stone formers maintained on a low calcium
diet compared with a similar group taking a normal calcium, low protein, low sodium diet. Likewise, 2 large
populational studies showed a higher rate of incident stone formation in subjects in the highest quintile of
calcium intake compared with the lowest. In both cases, the protective effect of a high calcium diet was attributed
to reduced urinary oxalate as a result of intestinal binding of oxalate by calcium, which reduces intestinal
oxalate absorption and decreases urinary oxalate excretion.

Heller and colleagues attempted to reproduce the high and low calcium diets from the observational
studies by Curhan and colleagues in order to assess the physiological and physicochemical responses to changes
in dietary calcium. In this 2-phase, randomized crossover study, 21 normal subjects were maintained on a
constant metabolic diet matched to the dietary compositions of the highest and lowest quintiles of calcium
intake in the epidemiological studies. Not surprisingly, urinary calcium was higher on the high calcium diet;
however urinary oxalate and the relative saturation ratio for calcium oxalate were not significantly different
between groups as a result of other stone-protective factors in the high calcium diet such as higher fluid,
potassium and magnesium, which resulted in increased urinary volume, citrate and pH. Controlling for these
confounding factors, the high calcium diet in fact increased the relative saturation ratio of calcium oxalate.
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Based on this study, the “protective effect” of a high calcium diet may well not reside not in lowering
of urinary oxalate but rather in the other favorable factors associated with a high calcium diet such as high fluid
intake and an alkali load. Indeed urinary calcium increases significantly with a high calcium diet. As oxalate
intake was fairly limited in this study, no increase in urinary oxalate was seen with the low calcium diet as had
been speculated in the previous studies. However, with a more liberal oxalate intake, urinary oxalate could
potentially increase in response to a low calcium diet. Nonetheless, indiscriminate recommendations to increase
calcium intake in stone formers based on the findings of these recent studies may in fact pose additional risk of
stone formation if concomitant measures, such as increased fluid and alkali intake are not taken.

Dr. Margaret S. Pearle
Associate Professor of Urology

University of Texas Southwestern Med Ctr
Dallas, Texas, USA

Durability of the medical management of cystinuria
Pietrow PK, Auge BK, Weizer AZ, Delvecchio FC, Silverstein AD, Mathias B, Albala DM, Preminger GM

Division of Urology, Department of Surgery, Comprehensive Kidney Stone Center, Duke University Medical
Center, Durham, NC, USA
J Urol. 2003; 169: 68-70

Purpose: Cystinuria is an autosomal recessive disorder of dibasic amino acid transport in the kidney
that leads to an abundance of cystine in the urine. This molecule is poorly soluble in urine and it is prone to
crystallization and stone formation at concentrations above 300 mg./l. Medical treatment in these patients has
incorporated increasing urine volumes, alkalinization and thiol medications that decrease the availability of
free cystine in urine. Despite a reasonable prognosis for reduced stone formation we and others have noted
difficulties in patients complying with medical management recommendations. Therefore, we evaluated the
durability of treatment success in our patients with cystinuria.

Materials and Methods: A retrospective chart review was performed in all patients with cystinuria
referred to the comprehensive kidney stone center at our institution for an 8-year period. Medical therapy, stone
recurrence rates, compliance with medications and scheduled followup, and the results of metabolic evaluations
via 24-hour urine collections were reviewed. The average concentrations of urinary cystine in initial and followup
24-hour samples were compared in patients compliant and noncompliant with medical treatment. In addition,
each patient was mailed a 1-page questionnaire to assess the self-perception of medical compliance.

Results: We identified 26 patients with a mean age of 32 years at referral (range 13 to 67) who were
followed an average of 38.2 months (range 6 to 83). Females represented 58% of those with cystinuria. Overall
compliance with medical recommendations was poor with a short duration of success. Of the 26 patients followed
at our stone center only 4 (15%) achieved and maintained therapeutic success, as defined by urine cystine less
than 300 mg./l. An additional 11 patients (42%) achieved therapeutic success but subsequently had failure at an
average of 16 months (range 6 to 27). Of these patients 7 (64%) regained therapeutic success at an average of
9.4 months (range 4 to 20). Five patients (19%) never achieved therapeutic success, while an additional 6
(23%) failed to present to followup appointments or provide subsequent 24-hour urine studies despite referral
to a tertiary care center. Patient self-assessment of medical compliance was uniformly high regardless of physician
perceptions or treatment results.

Conclusions: The durability of medically treating patients with cystinuria is limited with only a small
percent able to achieve and maintain the goal of decreasing cystine below the saturation concentration. Greater



71

Urological Survey

physician vigilance in these complicated stone formers is required to achieve successful prophylactic management.
Furthermore, these patients require better insight into the own disease to improve compliance.

Editorial Comment
Despite the relative simplicity of the pathophysiology of cystinuria compared with calcium oxalate

nephrolithiasis, stone prevention in cystinurics remains a frustratingly difficult problem. Once hydration and
alkalinization fail to prevent stone recurrence in cystinuria, the addition of chelating agents becomes necessary.
Unfortunately, the choice of available agents is strikingly few, the medication is expensive and the side effects
are often prohibitive. Consequently compliance with medication regimens is uniformly poor.

This sobering article by Pietrow and colleagues reviews the outcomes and perceptions of 26 cystinuric
patients at a tertiary stone center. Although just over half the patients initially achieved therapeutic success as
determined by urinary cystine levels, only 15% of patients maintained levels below cystine solubility. Moreover,
nearly one quarter of patients was lost to follow-up. Interestingly, patients achieving and not achieving therapeutic
success had similar perceptions of their compliance with medication and dietary regimens.

This article underscores the importance of close monitoring of cystinuric patients to maximize
compliance and ultimately therapeutic success. Furthermore, it emphasizes the need for pharmaceutical
companies to simplify drug regimens through higher dose pills to reduce the unwieldy number of pills required
daily (12 on average in this series) and to make an effort to develop new medications with fewer side effects
and lower cost. Unfortunately, the relatively low incidence of this disorder has discouraged pharmaceutical
companies from pursuing active research and development in this area. For now, close patient follow-up is
the best way to monitor and encourage these patients to follow a prescribed medical regimen that has proven
efficacy in reducing stone recurrence.

Dr. Margaret S. Pearle
Associate Professor of Urology

University of Texas Southwestern Med Ctr
Dallas, Texas, USA

ENDOUROLOGY & LAPAROSCOPY ______________________________________________________

Conservative elective treatment of upper urinary tract tumors: A multivariate analysis of prognostic
factors for recurrence and progression

Ibora I, Solsona E, Casanova J, Ricos JV, Climent MA
From the Departments of Urology and Medical Oncology, Instituto Valenciano de Oncologia, Valencia,

Spain
J Urol. 2003; 169:82-5

Purpose: We evaluate the safety and efficacy of conservative elective treatment of upper urinary tract
tumors, and determine predictive factors for recurrence and progression to optimize indications of this type of
treatment.

Materials and Methods: Since 1984 we have performed a prospective study of conservative treatment
of single, low grade and stage, less than 3 cm upper tract tumors. The study includes 54 patients with a normal
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contralateral kidney who had been followed for more than 36 months. Open conservative surgery was
performed in 31 cases and endourological surgery in 23. Minimum followup was 36 months, maximum 210
and mean 84.8. Univariate and multivariate analyses of recurrence and progression were performed in relation
to age, sex, association with a bladder tumor, bladder tumor stage and grade, sequence of bladder tumor in
relation to upper urinary tract tumor, number of previous bladder tumor recurrences, association with bladder
carcinoma in situ, upper urinary tract tumor grade, stage, location, size and therapy, and upper urinary tract
cytology.

Results: Of the 54 patients 19 (35%) had recurrence, which was bilateral recurrence in 4, and progression
occurred in 9 (16%). At the end of analysis 44 (62.9%) patients were disease-free and alive at a mean time of
92.88 months, 13 (24%) died disease-free at a mean of 72.7 months and 7 (12.9%) died of disease at a mean of
97.85 months. Cause specific mortality occurred in 7 (12.9% cases). Among the 54 initially conservatively
treated units 42 (77.7%) kidneys were ultimately preserved. On univariate and multivariate analysis tumor
location in the renal pelvis and association with a previous multi-recurrent bladder tumor were variables
significantly related to recurrence and progression, as well as bilateral recurrence.

Conclusions: Conservative treatment is an optional approach for select upper urinary tract tumors. The
strongest risk factors for recurrence and progression were association with a previous multi-recurrent bladder
tumor and tumor location in the renal pelvis but these conditions were also the strongest risk factors for bilateral
recurrence. Conservative treatment can also be recommended in these cases but only with compliant patients
and close followup.

Editorial Comment
This study is important because it gives us an excellent glimpse into the natural history of conservatively

managed upper tract urothelial neoplasms. The authors used a mix of ureteroscopy and open surgery (as an
alternative to percutaneous resection) to locally resect the lesions, but otherwise the operative and follow-up
regimens are the current endourological state-of-the-art for conservative management of upper tract urothelial
neoplasms. Importantly, only solitary lesions of low grade and stage were included. These are the optimal
candidates for elective nephron-sparing surgery (the authors did not include in this report the results in patients
with a solitary kidney). This is the group of patients in whom we are most tempted to offer conservative
treatment, sparing the kidney. How might we expect to do in the long run? With a minimum follow-up of 3
years, and a mean follow-up of 7 years, the authors can give us an excellent answer. We can expect that 1 of  3
will have a recurrence, 1 of 4 will lose their kidney, and that 1 of 8 will die of progression of disease. In
univariate analysis, the authors found that a positive upper tract cytology and a history of multiple recurrent
bladder tumors were associated with a worse prognosis. This makes sense, as both are markers for more
biologically aggressive disease. They also noted that tumors in the renal pelvis carried a worse prognosis than
those in the ureter, but this finding is skewed by the patients managed with open surgical distal ureterectomy –
which will always be more effective than conservative therapy performed to more proximal lesions because all
of the “downstream” upper tract urothelium is removed. The long term follow-up provided in this paper is
supportive of the concept of conservative management for solitary upper tract tumors of low grade and stage,
and provides good figures that we can use to counsel patients.

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

University of Michigan
Ann Arbor, Michigan, USA
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Incomplete renal tumor destruction using radio frequency interstitial ablation
Michaels MJ, Rhee HK, Mourtzinos AP, Summerhayes IC, Silverman ML, Libertino JA

From the Departments of Urology and Pathology, Lahey Clinic
Burlington, Massachusetts, USA

J Urol. 2002; 168:2406-10

Purpose: We evaluate the efficacy of temperature based radio frequency ablation as a potential treatment
modality for small (less than 3.5 cm) renal tumors.

Materials and Methods: We treated 15 patients with a total of 20 tumors with radio frequency ablation
through an open surgical approach immediately before partial nephrectomy. All tumors were biopsied before
radio frequency ablation treatment. Tumors were heated to 90 to 110C for 6 to 16 minutes (mean 9.1). Tumor
ablation was monitored by direct vision and ultrasound. Partial nephrectomy was performed in standard fashion.
All specimens were stained with hematoxylin and eosin, and 5 specimens were stained for nicotinamide adenine
dinucleotide (NADH) diaphorase activity.

Results: Tumors ranged from 1.5 to 3.5 cm. (mean 2.4) in greatest dimension. All 20 specimens had
evidence of morphologically unchanged tumor and normal renal parenchyma on standard hematoxylin and
eosin staining. Of the 5 specimens 4 stained positively for NADH in areas confirmed to be tumor in hematoxylin
and eosin stained neighboring sections. There was 1 intraoperative renal pelvic thermal injury requiring
pyeloplasty and 2 postoperative caliceal leaks requiring stent placement.

Conclusions: In our series radio frequency therapy did not result in total tumor destruction when
specimens were examined with hematoxylin and eosin or NADH staining. We believe that radio frequency
interstitial tumor ablation of renal cell carcinoma without subsequent tissue resection should continue to be an
investigational treatment modality for those who would otherwise undergo partial or radical nephrectomy.

Editorial Comment
In many ways, the kidney would seem to be a wonderful organ to which to apply “needle-invasive” or

extracorporeal therapy for malignancies. It is fairly consistently oriented, it can be accessed through a pathway
(the retroperitoneum) that avoids any vital organs, and it is easily imaged. Moreover, malignancies in the
kidney are more often being detected when they are small, and therefore more amenable to these minimally
invasive techniques. Finally, urologists have long had a close working relationship with radiologists, who are
the ones in many institutions who control the mechanisms used in the application of these techniques. It is not
surprising, then, that there has been such great interest in “needle-invasive” or extracorporeal treatments for
renal masses suspicious for malignancy. This article throws a bit of caution back to the enthusiasts of one of the
emerging techniques, radio frequency ablation. In their series of 15 patients with 20 tumors, treated with an
open surgical application of radio frequency ablation immediately prior to partial nephrectomy, there was
incomplete tumor destruction as assessed by HE staining in all 20 tumors. As this stain may overestimate the
viability of cells immediately after thermal coagulation, the authors assessed the histology with NADH stain in
the last 5 tumors. NADH stain evaluates for enzymatic activity that may more accurately determine viability of
the cells. With this stain, however, 4 of 5 specimens still appeared to have incomplete tumor destruction.
Looking at the varied results of radio frequency ablation for renal tumors that have been reported in the literature,
one obvious conclusion is that the technical aspects of the procedure are critical and not yet completely defined.
Results from reputable institutions have varied from excellent to, as in this article, poor. It might be that these
investigators’ open surgical application was based more on misleading visual needle localization than radiographic
localization. Some might argue that the parameters of the treatment were not optimal. Alternatively, it may be
that these authors’ assessment methods were in fact more accurate than those of others were, and that is the
reason for their poor (more accurate) results. Whatever the reasons for the extreme variations, it is certain that
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the answer is not going to be easily attained. With this degree of variation and uncertainty, I agree with the
authors that radio frequency ablation of renal masses suspicious for malignancy should still be considered
investigational at this time.

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

University of Michigan
Ann Arbor, Michigan, USA

PATHOLOGY ___________________________________________________________________

Should the diagnosis of benign prostatic hyperplasia be made on prostate needle biopsy?
Viglione MP, Potter S, Partin AW, Lesniak MS, Epstein JI

Department of Pathology, The Johns Hopkins Medical Institutions,
Baltimore, Maryland, USA.

Hum Pathol. 2002; 33:796-800

Purpose: Pathologists frequently sign out benign prostate needle biopsies as “benign prostatic
hyperplasia” (BPH). There are no data indicating that a diagnosis of BPH on biopsy correlates with either gland
weight or with the International Prostate Symptom Score (IPSS) used to measure urinary obstructive symptoms.

Material and Methods: The authors examined biopsies for average percentage of glands and average
percentage of glands with papillary infolding per case, maximum percentage of glands and maximum percentage
of glands with papillary infolding per core per case, and presence of any stromal nodules per case. BPH was
measured in 2 ways: (1) IPSS grouped into 3 categories (mild, moderate, severe) and (2) prostate weight at
radical prostatectomy in men with limited cancer. IPSS was classified as follows: mild (n = 12), moderate (n =
13), and severe (n = 10).

Results: There was no correlation with IPSS and any of the histologic features measured. For the 41
radical prostatectomy specimens, the average weight was 65.3 g (median, 56.0 g, range, 22 to 117 g). There was
no correlation between gland weight and the average or maximum percentage of glands, or average or maximum
percentage of glands with papillary infolding. Stromal nodules on biopsy correlated with gland weight. In the
30 cases without stromal nodules on biopsy, the mean gland weight was 51.4 g. In the 11 cases with stromal
nodules on biopsy, the mean gland weight was 77.4 g (P = 0.0125). However, stromal nodules were not specific
for a large prostate (i.e., a 15 g prostate had stromal nodules on biopsy).

Conclusions: With the exception of stromal nodules found on biopsy, histologic findings on biopsy are
not specific for either clinical or pathologic BPH. Thus benign prostate biopsies should be signed out merely as
“benign prostate tissue”.

Editorial Comment
The diagnosis of “benign prostatic hyperplasia” (BPH) is not uncommon on pathology reports. Most of

the times, however, there is no correlation with prostatism. Why does it happen? There are 2 main reasons. The
first is related to erroneous diagnosis of benign prostatic hyperplasia. Purely stromal nodules are easily diagnosed
by pathologists. Mixed (glandular and stromal) nodules are difficult to diagnose on needle biopsies. Papillary
infolding is not a criterion for the diagnosis. The criterion is subtle and depends on the microscopy of the
stroma intervening the glands. Most of the times mixed nodules are erroneously diagnosed. The second reason
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relates to the prostate zone biopsied. Unless specified, the needle biopsy is from the peripheral zone of the
prostate, which rarely shows BPH. In 378 radical prostatectomies, Kerley et al. (J Urol Pathol. 1997; 6:87-94)
found 57 prostates (15.1%) with nodules in the peripheral zone. Another point to consider is the fact that these
nodules in the peripheral zone represent a microscopic finding and are not related to prostatism. In conclusion,
pathologists should not have aversion to report “benign prostate tissue”.

Dr. Athanase Billis
Chair, Department of Pathology

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

Substratification of stage T1C prostate cancer based on the probability of biochemical recurrence
Gretzer MB, Epstein JI, Pound CR, Walsh PC, Partin AW

James Buchanan Brady Urological Institute, Johns Hopkins Medical
Institutions, Baltimore, Maryland, USA

Urology 2002; 60:1034-39

Objectives: To evaluate the influence of preoperative prostate-specific antigen (PSA), biopsy Gleason
sum, and prostate biopsy quantitative histologic findings on the probability of biochemical failure in an attempt
to identify criteria to substratify Stage T1c prostate cancer more accurately.

Methods: We reviewed the records of 1149 patients who underwent prostatectomy for T1c disease
between 1988 and 2000. Biochemical recurrence (PSA 0.2 ng/mL or greater) defined the endpoint in this study.
Recursive partitioning analysis was used to establish cutpoints for preoperative PSA level, biopsy Gleason
sum, number of positive biopsy cores, and maximal percentage of any single biopsy core involved with cancer.
These cutoff values were then evaluated using Kaplan-Meier estimations to determine the probability of remaining
biochemically recurrence free.

Results: Using a PSA cutpoint of 10 ng/mL or a biopsy Gleason sum of 7, two groups of patients were
identified (T1cI and T1cII). The rate of freedom from PSA recurrence at 3, 5, and 10 years after surgery for
T1cI was 98%, 96%, and 96%, respectively, and for T1cII was 86%, 83%, and 73%, respectively (P <0.001).
For T1cII patients, the greatest percentage of cancer in a single biopsy core was found to be a predictor of
biochemical failure on multivariate analysis and, using a cutoff value of 50%, further stratified the PSA recurrence-
free rates for the men in group T1cII (90% and 85% versus 75% and 56% at 5 and 10 years after surgery,
respectively, P = 0.03).

Conclusions: The results of this study demonstrate that within Stage T1c there are two populations of
patients with significantly different recurrence probabilities: T1cI (Gleason sum less than 7 and PSA 10 ng/mL
or less) and T1cII (Gleason sum 7 or greater or PSA greater than 10 ng/mL). Furthermore, using a cutpoint of
50% of cancer in a single core of biopsy tissue, additional risk stratification is afforded to men with higher risk
“T1cII” cancer.

Editorial Comment
Clinical stage T1c is one of the most important issues regarding prostate cancer. Of 557 consecutive

men who underwent radical prostatectomy between October 1998 and January 2000 at the Johns Hopkins
Medical Institutions, 386 (69%) presented with clinical stage T1c (J Urol. 2002; 168:100-104). In our Institution
(Unicamp), 52% of the patients who underwent radical prostatectomy in 2002 presented in this stage. The
effort to stratify this clinical stage is worthy. Epstein JI et al. (J Urol. 1998; 160:2407-11) and Noguchi M et al.
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(J Urol. 2001; 166:104-9) consider T1c cancer as “significant” or “insignificant”, according to pathologic findings
on needle biopsy. This stratification relates to cancer volume found in the specimen of the radical prostatectomy.
Gretzer MB et al., propose a stratification based on biochemical recurrence (PSA 0.2 ng/mL or greater).
According to their results, using a PSA cutpoint of 10 ng/ML or a biopsy Gleason sum of 7, two groups of
patients were identified (T1cI and T1cII). This study adds to the “significant” or “insignificant” parameters
probabilities of PSA recurrence. It will help the urologist to discuss with his patient this unique condition in
oncology (stage T1c prostate cancer).

Dr. Athanase Billis
Chair, Department of Pathology

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

IMAGING ____________________________________________________________________________________

Prospective comparison of computerized tomography and excretory urography in the initial
evaluation of asymptomatic microhematuria

Gray Sears CL, Ward JF, Sears ST, Puckett MF, Kane CJ, Amling CL
Naval Medical Center San Diego, San Diego, California, USA, and Naval Hospital Okinawa, Okinawa,

Japan
J Urol. 2002; 168:2457-60

Purpose: The ideal imaging study for evaluation of the upper urinary tract in patients with macrohematuria
has been debated. We retrospectively compared the diagnostic yield of computerized tomography (CT) to
excretory urography (IVP) in the initial evaluation of asymptomatic microhematuria.

Material and Methods: Between December 1998 and June 2001, 115 patients presenting with
asymptomatic microhematuria underwent CT and IVP before cystoscopy. Helical CT images with 5 mm. adrenal
and kidneys slices with and without contrast material were followed by delayed 5 mm. ureteral contrast images
through the bladder base. Each CT and IVP was examined by a radiologist who was blinded to the result of the
other imaging study. Diagnostic yields of the imaging techniques were compared using the test of 2 proportions
and chi-square analysis.

Results: Radiographic abnormalities were noted on CT or IVP in 38 patients. Sensitivity was 100% for
CT and 60.5 for IVP, and specificity 97.4% for CT and 90.9% for IVP. CT accuracy was 98.3% compared to
IVP accuracy which was 80.9% (p<0.001). A total of 40 nonurological diagnoses were made by CT, including
3 abdominal aortic aneurysms and 1 iliac artery aneurysm. No additional diagnoses were made by IVP. Fewer
additional radiographic studies were recommended after CT than after IVP.

Conclusions: The use of CT in the initial evaluation of asymptomatic microhematuria results in better
diagnostic yield. In addition, more nonurological diagnoses can be made and less additional radiography is
needed to confirm a diagnosis.

Editorial Comment
Radiological imaging plays an important role in the initial evaluation of patients with painless micro-

or macrohematuria. Helical CT is the method of choice for evaluation of the kidneys and urinary collecting
system, including renal masses, infection, trauma, and urinary calculi. This method, however, has limitations
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for demonstrating the urothelium, and thus IVP still remains the initial imaging procedure for evaluating hematuria
in many centers. Recently, a new technique called CT-urography has been developed, and successfully used for
evaluating the urothelium. CT-urography can be performed with a single detector CT, or preferably with a
multi-detector row CT (multi-slice CT). With multi-slice CT, multiple channels of data are acquired
simultaneously, allowing thinly collimated images to be obtained through the entire urinary tract in a single
breath hold. For better demonstration of the entire ureters, usually a supplemental infusion of normal saline can
be used in order to obtain maximum distension, and consequently optimal visualization of the normal anatomy
of the renal pelviocalyceal system, ureters, and entire bladder .This technique also provides high resolution
multiplanar and 3D image reconstructions, which are similar to the conventional IVP films. This article is
significant because it shows that an excellent degree of accuracy (98.3%) compared to IVP (80.9%), can be
obtained with single slice helical CT. Obviously the single detector CT-urography must be used under strict
diagnostic criteria. Obviously multi-detector row CT offers better image resolution than single slice helical CT.
In our opinion , there is no doubt that in the near future CT-urography will completely replace the IVP for the
evaluation of patient with hematuria. Besides urological abnormalities, CT-urography can detect several causes
of non-urological diseases causing hematuria. IVP is an insufficient imaging method for a complete evaluation
of a patient with hematuria, and isolated — or even associated —complementary radiographic studies are
usually recommended.

Reference
1. McTavish JD, Jinzaki M, Zou KH, Nawfel RD, Silverman SG: Multi–detector row CT urography: comparison of

strategies for depicting the normal urinary collecting system. Radiology 2002; 225:783-90.

Dr. Adilson Prando
Department of Radiology

Vera Cruz Hospital
Campinas, São Paulo, Brazil

Prostate biopsy: indications and technique
Matlaga BR, Eskew LA, McCullough DL

From the Department of Urology, Wake Forest University School of Medicine, Winston-Salem, North
Carolina, USA

J Urol. 2003:169:12-19

Purpose: The last decade has seen numerous modifications in the way prostate cancer is diagnosed. We
review the current indications for and methods of prostate biopsy.

Materials and Methods: The English language literature was reviewed regarding major indications for
and methods of prostate biopsy. Pertinent peer reviewed articles were collated and analyzed.

Results: The most widely accepted indication for prostate biopsy is a prostate specific antigen (PSA)
value of greater than 4.0 ng./ml. However, some investigators advocate prostate biopsy for men with a PSA
value in the 2.5 to 4.0 ng./ml. range, believing that use of this parameter results in detection of a greater number
of cases of curable disease. Age specific PSA range, percent free PSA and presence of prostatic intraepithelial
neoplasia or atypia are all considered to be relative indications for prostate biopsy. The current literature describes
a trend toward increasing the number of cores obtained and the sites biopsied beyond those of the standard
sextant technique. The additional cores in many series are obtained from more lateral regions of the gland.
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Conclusions: Although several criteria are used as indications for initial prostate biopsy, all are based on
PSA level and/or abnormal digital rectal examination. Future improvements in currently used prostate cancer
markers may result in better selection of cases to biopsy. There is no universally accepted technique of prostate
gland biopsy. The current literature supports use of more extensive biopsy techniques to increase the likelihood
of prostate cancer detection.

Editorial Comment
In the recent years, much has been written about how to optimize the indications and the techniques of

transrectal ultrasound-guided biopsy for the detection of prostate cancer. This important compilatory study,
nicely answered the most common questions about prostate biopsy, such as the following questions listed
below: 1)- Decrease or not the PSA cutoffs to enhance prostate detection? To biopsy a patient with PSA of 2.5
to 4.0 ng/mL, would be advisable only in patients with family history, increased age-adjusted PSA, or abnormal
digital rectal examination. 2)- Is intrarectal lidocaine jelly a good choice for local anesthesia? No, local anesthesia
(periprostatic nerve block with 1% lidocaine) is far superior than that achieved with intrarectal lidocaine jelly.
3)- How many cores do we have to take during the biopsy? Although there is no consensus about the name of
the approach of taking a larger number of cores from the far lateral portions of peripheral zone, it is clear that
at least 12-13 cores are necessary. Interesting enough is that this number of cores has the same accuracy as the
recent and invasive method called “saturation technique”. This saturation technique has the drawback of requiring
a general anesthesia. 4)- Can we use endorectal magnetic resonance (MR) to improve the prostate biopsy
accuracy? Yes, The overall accuracy of endorectal MR imaging to improve prostate cancer detection rate was
70%. So the finding of an abnormal area of hypo-intensity in T2-weighted images for a patient with previous
negative biopsy is very suspicious and should be biopsied accordingly. 5)- Do we need to biopsy the transition
zones routinely? No, there is not enough  data to support this approach. The transition zones should be biopsied
only in patients with previous negative biopsy, and in those with negative DRE and elevated PSA levels (>15
ng/mL).

Unfortunately the authors did not mention the utility of color-Doppler ultrasound, particularly “power
Doppler with echo-contrast”, which has been shown to be a useful method detecting  8-16 % of isoechoic
neoplasms (1,2). This is particularly useful in patients with large prostates. The use of the 5 regions technique
(13 cores) in patients with different gland sizes showed that the cancer detection rate was 43%, 27%, and 24%
of men with prostate volumes <30 cc, 30 to 50 cc and >50 cc, respectively (3).Color Doppler ultrasound would
certainly increase the cancer detection rate in this group of patients.

References
1. Prando A: The value of color Doppler in transrectal biopsy of the prostate. Radiol Bras, 30: 233,1997 [in Portuguese].
2. Lavoipierre AM, Snow RM, Frydenberg M, Gunter D, Reisner G, Royce PL, et al.: Prostatic cancer: role of color

Doppler imaging in transrectal sonography. AJR Am J Roentgenol. 1998; 171:205-10.
3. Levine MA, Ittman M, Melamed J, Lepor H: Two consecutive sets of transrectal ultrasound guided sextant biopsies of

the prostate for the detection of prostate cancer. J Urol. 1998;159:471-5.

Dr. Adilson Prando
Department of Radiology

Vera Cruz Hospital
Campinas, São Paulo, Brazil
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INVESTIGATIVE UROLOGY _____________________________________________________

Expansion and fixation properties of a new braided biodegradable urethral stent: An experimental
study in the rabbit

Vaajanen A, Nuutinen J-P, Isotalo T, Törmälä P, Tammela TLJ, Talja M
From the Department of Urology, Tampere University Hospital, and Medical School, University of Tampere

and Institute of Biomaterials, Tampere University of Technology, Tampere and Department of Surgery,
Päijät-Häme Central Hospital, Lahti, Finland

J Urol. 2003; 169:1171-4

Purpose: Biodegradable spiral urethral stents have been used with favorable results combined with
thermal treatments of the prostate and for recurrent urethral strictures but the configuration of the helical spiral
is not ideal. We developed a new tubular mesh configuration for the biodegradable urethral stent and evaluated
its expansion and locking properties in the rabbit urethra.

Materials and Methods: The stents were made of self-reinforced polylactic acid polymer (Bionx Implants,
Ltd., Tampere, Finland) blended with BaSO

4
 (Alfa Chem, New York, New York) to achieve radiopacity. Two

braiding patterns, that is 1 over 1 and 2 over 2 + 1, were used to produce a tubular mesh structure. Stainless steel
stents (pattern 1 over 1) served as controls. The stents were inserted into the posterior urethra of 27 male
rabbits. The animals were sacrified after 1 week, 1 and 6 months, respectively. X-rays were done immediately
after stent insertion and at sacrifice. Longitudinal movement and expansion were assessed on the x-rays.

Results: All stents maintained position in the urethra without fixation. Macroscopic disorientation of
the structure of the 2 over 2 + 1 braided self-reinforced polylactic acid polymer stents began before 1 month,
while 1 over 1 braided stents retained their construction. At 6 months 3 of 6 biodegradable stents were degraded.
Average longitudinal movement was 2 mm. (range 1 to 3) in the 1 over 1 self-reinforced polylactic acid polymer
group, 2 mm. (range 0 to 7) in the 2 over 2 + 1 polylactic acid group and 3 mm. (range 3 to 3) in controls at 1
month.

Conclusions: Biodegradable polymers are suitable materials for braided urethral stents. The expansion
properties of the 2 braiding models tested in this study sufficed to fix the stents in situ in the prostatic urethra.
However, the 1 over 1 braiding pattern was superior to the 2 over 2 + 1 pattern, in that it retained its macroscopic
construction until the degradation of single self-reinforced polylactic acid polymer fibers.

Editorial Comment
The development and use of biodegradable devices for urological application has increased in the last

10 years. This is an elegant study performed by the group that developed some years ago the first biodegradable
spiral stents for urology (1,2). In the present work, the authors produced from biodegradable polymers, a self-
expanding, self-reinforced braided biodegradable stent for urological use. The stents were tested after insertion
into the prostatic urethra of 27 male rabbits. After stent release into the urethra the device expanded to its
original shape due to the viscoelastic memory of biodegradable polymers. The authors found that its expansion
property was good and fixed the stent in situ as firmly as metallic devices. Although there are some differences
between the 1 over 1 pattern and the 2 over 2 + 1 pattern, in thesis, the developed stents are promising and may
be suitable for clinical use in the near future. Nevertheless, clinical trials will be necessary to demonstrate the
usefulness and the cost-effectiveness of biodegradable stents in urological practice.

References
1. Kemppainen E, Talja M, Riihela M, Pohjonen T, Tormala P, Alfthan O: A bioabsorbable urethral stent. An experimental

study. Urol Res. 1993; 21:235
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2. Talja M, Tammela T, Petas A, Välimaa T, Taari K, Viherkoski E, et al: Biodegradable self-reinforced polyclycolic acid
spiral stent in prevention of postoperative urinary retention after visual laser ablation of the prostate-laser prostatectomy.
J Urol. 1995; 154: 2089

Dr. Francisco J.B. Sampaio
Chairman, Urogenital Research Unit

State University of Rio de Janeiro
Rio de Janeiro, Brazil

Penile weight and cell subtype specific changes in a post-radical prostatectomy model of erectile
dysfunction

User HM, Hairston JH, Zelner DJ, McKenna KE, McVary KT
From the Departments of Urology and Physiology, Northwestern University Medical School, Chicago,

Illinois
J Urol. 2003; 169:1175-9

Purpose: We evaluated neurogenic erectile dysfunction, focusing on the post-radical prostatectomy
model. We investigated changes in DNA, protein and apoptotic cells of the rat penis after denervation. Gross
morphometry was measured to elucidate the impact of chemical changes.

Materials and Methods: Postpubertal male Sprague-Dawley rats were randomized to bilateral or unilateral
cavernous nerve transection, or sham operation. Wet weight, DNA content and protein content were measured.
Tissue sections were stained for apoptosis by terminal deoxynucleotidyl transferase-mediated deoxyuridine
triphosphate nick end labeling and the apoptotic index was calculated. Dual staining was performed for endothelial
and smooth muscle cells to identify apoptotic cells.

Results: Penile wet weight was significantly decreased at all time points after bilateral neurotomy
(p<0.0005). Unilateral neurotomy allowed much greater preservation of penile weight. DNA content was
significantly decreased in bilaterally denervated penes and unchanged in unilaterally operated penes. Protein
content was not significantly altered in the bilateral or unilateral cohorts. Bilateral neurotomy induced significant
apoptosis, while unilateral surgery caused significantly less apoptosis. Each population had apoptotic clustering
just beneath the tunica albuginea, which was mostly smooth muscle cells.

Conclusions: These data suggest the importance of neural integrity to maintain penile homeostasis.
The loss in penile weight was consistent with the anecdotal experience of many clinicians. Decreased DNA
content may have been due to significant levels of apoptosis in smooth muscle cells. Preserved protein content
may suggest an increase in extracellular protein, as postulated in corporeal fibrosis. The subtunical population
of apoptotic smooth muscle cells revealed a mechanism for veno-occlusive dysfunction observed after radical
prostatectomy. These effects were significantly moderated in the unilateral model, reinforcing the critical nature
of neural integrity.

Editorial Comment
This is a sophisticated study of the detrimental effects of dennervation on penile function and structure,

with clinical applications for further understanding the erectile dysfunction following radical prostatectomy.
This is the first study which clearly demonstrated that lesion to the cavernous nerves will result in immediate
beginning of apoptosis, primarily in smooth muscle cells. Also, the reductions in smooth muscle cells, mainly
in the subtunical position, would explain the significant occurrence of veno-occlusive dysfunction in post-
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radical prostatectomy erectile dysfunction. Also, the present study demonstrated a dramatically reduction in the
penile weight when bilateral cavernous nerve injury was created. On the other hand, these changes were
significantly reduced with preservation of one neurovascular bundles. The authors found that the DNA content
remained intact in the unilateral neural lesion, while it altered dramatically in the bilateral model of lesion.
These findings reinforced the idea for the clinician, to make all efforts for preserving the neurovascular bundles,
at least in one side, during radical prostatectomy.

Dr. Francisco J.B. Sampaio
Chairman, Urogenital Research Unit

State University of Rio de Janeiro
Rio de Janeiro, Brazil

RECONSTRUCTIVE UROLOGY ___________________________________________________________

Reconstructive urethroplasty using porcine acellular matrix: preliminary results
[Article in Italian]

Mantovani F, Trinchieri A, Mangiarotti B, Nicola M, Castelnuovo C, Confalonieri S, Pisani E.
Department of Urology, IRCCS Ospedale Maggiore, Milano, Italy.

Arch Ital Urol Androl. 2002;74:127-8

Objective: The use of “porcine acellular matrix”, obtained from small intestine submucosa, could simplify
the repair of long urethral strictures, whereas single stage techniques can be carried out only by means of grafts,
as buccal mucosa; or flaps, as prepucial skin. To our knowledge we report the first use of porcine intestine
submucosa in urethroplastic surgery.

Materials and Methods: From May 2001 to December 2001, five urethral reconstructions were completed
using “porcine acellular matrix”. Four male patients had urethral strictures longer than 10 cm. After circumcision
and penile degloving, we extended the surgical approach to the perineum-scrotal region by a midline longitudinal
incision. The urethra was exposed, dissected from corpora cavernosa, then rotated of 180 degrees and on this
side longitudinally incised throughout all the stenotic length. Urethroplasty was accomplished with matrix
tissue modelled according to the length of the stenosis and grafted by a 5-0 polyglycolic acid running suture.
The enlarged urethra was then derotated, laying the graft dorsally, closed to corpora cavernosa, to prevent
pouching. A further graft was accomplished in a female patient with a 3 cm long urethral stricture. All
urethroplasties were stented for 14 days. No complication developed.

Results: After 1 month urethral patency was satisfactory compared with preoperatory images and the
urinary flow was normal. After 2 months the urethra was endoscopically verified: it was easy to appreciate the
homogeneous transformation of the graft into the native tissue. At 6-month follow-up radiological and urodynamic
outcome is still satisfactory in all patients.

Conclusions: According to our preliminary experience “porcine acellular matrix” is a promising approach
for the repair of long urethral strictures. Its safety and effectiveness encourage us to treat more cases in male
and female patients.

Editorial Comment
The authors are probably the first to report on porcine acellular matrix for male patients with long

urethral strictures.
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There are several critical points, which should be mentioned. One of them is why alternative methods such
as penile skin or buccal mucosa had not been used in these patients. This brings up another question regarding
ethical committee approval: How do you obtain informed consent in these patients where alternatives exist?

Nevertheless this paper has been published and provides now for the first time a clinical experience
with acellular matrix as a substitute for the male urethra. We have to await now how this porcine material will
react in the human host in the long term. Will it be replaced by human collagenous tissue? We still don‘t know
if this replaced tissue has some elasticity or whether the material will be encapsulated by fibrous tissue. This
may then possibly lead to late reactions, both locally and systemically at a much later date. Furthermore porcine
acellular matrix still contains DNA and viral transmissions are a possibility. Altogether further long term
observations are mandatory before any larger series with this material should be initiated.

Dr. Arnulf Stenzl
Professor and Chairman of Urology

Eberhard-Karls-University Tuebingen
Tuebingen, Germany

Urethral stricture repair with an off-the-shelf collagen matrix
El-Kassaby AW, Retik AB, Yoo JJ, Atala A

From the Center for Genitourinary Tissue Reconstruction, Department of Urology, Harvard Medical School,
Boston, Massachusetts, and Ain-Shams, University, Cairo, Egypt

J Urol. 2003; 169:170-3

Purpose: In select patients with urethral strictures in whom genital skin is insufficient alternative tissues
are needed for urethral reconstruction. We explored the feasibility of using a bladder submucosa collagen based
inert matrix as a free graft substitute for urethral stricture repair.

Materials and Methods: A total of 28 patients 22 to 61 years old with a diagnosis of urethral stricture
underwent reconstructive surgery using a collagen based inert matrix for urethral repair. The inert collagen
matrix was trimmed to size as needed for each patient and the neourethra was created by anastomosing the
matrix in an onlay fashion to the urethral plate with continuous 6-zero absorbable sutures. The size of the
created neourethra ranged from 1.5 to 16 cm. A voiding history, physical examination, retrograde urethrography,
uroflowmetry and cystoscopic examinations were performed preoperatively and postoperatively. Random urethral
biopsies were also performed.

Results: After a 36 to 48-month followup (mean 37) 24 of the 28 patients had a successful outcome.
The remaining 4 patients had a slight caliber decrease at the anastomotic sites on urethrography. A subcoronal
fistula developed in 1 patient which closed spontaneously 1 year after repair. Mean maximum urine flow rate
increased from the preoperative value of 9 +/- 1.29 to 19.7 +/- 3.07 ml. per second postoperatively. Cystoscopic
studies revealed adequate caliber conduits and normal appearing urethral tissues. Histological examination of
the biopsy specimens showed the typical urethral stratified epithelium.

Conclusions: Use of an off-the-shelf collagen inert matrix appears to be beneficial for patients with
urethral strictures and obviates the need for obtaining an autologous graft, thus eliminating donor site morbidity.

Editorial Comment
The authors are known for applying biomaterials for reconstructive purposes of the lower urinary tract.

This paper deals with their first experience of acellular collagen matrix obtained from cadaveric human bladder
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tissue for the surgical treatment of urethral stricture disease. Half of the patients had some form of penile
urethral strictures, which are usually the more difficult ones to treat. Still, a successful surgical outcome was
claimed in 24 of 28 patients after a follow-up ranging from 36 to 48 months. It is remarkable that in 4 patients
endoscopic biopsies revealed normal urethral tissue.

Acellular cadaveric tissue can nowadays be produced in larger quantities and would thus be storable
for regular use in urethral reconstructive surgery. It has the advantage of unlimited availability avoiding secondary
harvesting at the time of urethral reconstruction.

The potential and the advantages are obvious but one should still be cautious about immediate use of
acellular collagen matrix. Possible remnant DNA, the issue of prions, and the still unproven fate of the cadaveric
tissue must be explored in larger series of patients and under a long-term follow up. It will be especially
interesting to see whether there are systemic immunologic changes or adaptations in these patients.

Despite these cautious marks the future of reconstructive surgery of the lower urinary tract seems to be
promising for absorbable biomaterials derived from human or animal sources.

Dr. Arnulf Stenzl
Professor and Chairman of Urology

Eberhard-Karls-University Tuebingen
Tuebingen, Germany

UROLOGICAL ONCOLOGY  _______________________________________________________________

Orthotopic urinary diversion after cystectomy for bladder cancer: implications for cancer control and
patterns of disease recurrence

Yossepowitch O, Dalbagni G, Golijanin D, Donat SM, Bochner BH, Herr HW, Fair WR, Russo P
Department of Urology, Memorial Sloan-Kettering Cancer Center, New York, NY, USA

J Urol. 2003; 169:177-81

Purpose: The impact of orthotopic urinary diversion on the quality of cystectomy and ensuing cancer
control has not been adequately studied. We analyzed our experience with this clinical problem.

Materials and Methods: The records of 214 patients who underwent cystectomy and orthotopic diversion
for bladder cancer were retrospectively evaluated and compared with those of 269 treated with an ileal conduit.
Analyzed end points included overall and cancer specific survival. We specifically assessed the patterns of
relapse and their association with pathological findings at cystectomy in the neobladder group.

Results: No cancer specific survival difference was identified in the neobladder and ileal conduit cohorts
when adjusting for pathological stage. Patterns of relapse in 62 of the 214 patients with a neobladder (29%)
included local recurrence in 23 (11%), distant recurrence in 19 (9%), and combined local and distant recurrence
in 18 (8%). Urethral recurrence was rare (2%). Of 10 patients (4.6%) diagnosed with upper tract recurrence 6
and 4 initially had relapse in the ureteroenteric anastomosis and renal pelvis, respectively. Five of the 6 patients
with anastomotic relapse had evidence of disease in the intramural or juxtavesical ureter that was removed en
bloc with the cystectomy specimen. Only 1 patient required neobladder takedown after such anastomotic
recurrence.

Conclusions: These results indicate that neobladders do not compromise the quality of preceding
cystectomy or interfere with management in the presence of local or distant disease relapse. Our data suggest
that involvement of the intramural or juxtavesical ureteral segment at cystectomy irrespective of surgical margin
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status may identify patients at higher risk for anastomotic recurrence, which is associated with an ominous
prognosis.

Editorial Comment
The authors compare the clinical causes of patients with bladder cancer after cystectomy and orthotopic

neobladder vs. ileal conduit. However, this comparison is not really fair as the majority of patients with ileal
conduit underwent cystectomy after systemic (neoadjuvant) chemotherapy.

Rather than finding really new data from this comparison, the paper is important as it reflects the
treatment standards of a very large and well-known referral center. Obviously, all patients in whom primary
cystectomy is indicated will undergo a neobladder urinary diversion. If neoadjuvant chemotherapy is indicated,
these patients usually receive an ileal conduit. From my point of view, this reflects a thorough and rational
approach, which will suit the majority of patients very well.

Dr. Andreas Böhle
Professor and Vice-Director of Urology

Medical University of Luebeck
Luebeck, Germany

An interval longer than 12 weeks between the diagnosis of muscle invasion and cystectomy is
associated with worse outcome in bladder carcinoma

Sanchez-Ortiz RF, Huang WC, Mick R, Van Arsdalen KN, Wein AJ, Malkowicz SB
Division of Urology, Department of Surgery, University of Pennsylvania Medical Center, Philadelphia, PA,

USA
J Urol. 2003; 169:110-5

Purpose: The standard of care for muscle invasive transitional cell carcinoma of the bladder is radical
cystectomy. Definitive therapy may often be delayed for various reasons. We assessed whether pathological
stage and survival correlated with the length of time between diagnosis of muscle invasion and cystectomy.

Materials and Methods: The records of 290 consecutive patients who underwent radical cystectomy
between February 1987 and July 2000 were reviewed. Of 265 (91.4%) cystectomies performed for transitional
cell carcinoma data were available for 247 (85.2%) and 189 (65.2%) patients were identified who underwent
surgery for muscle invasive disease (T2 or greater). The interval between diagnosis of muscle invasion and
cystectomy was calculated for each patient. Patients were divided into groups based on time to surgery as group
1 - less than 4 weeks, 2 - 4 to 6 weeks, 3 - 7 to 9 weeks, 4 - 10 to 12 weeks, 5 - 13 to 16 weeks, and 6 - greater
than 16 weeks. Exploratory univariate and multivariate analyses were performed to test the association of time
lag with clinical features and postoperative survival.

Results: Mean patient age was 66 years (range 37 to 84) and overall 3-year Kaplan-Meier estimated
survival was 59.1% +/- 4% (median follow-up 36 months). For all patients mean interval from diagnosis to
cystectomy was 7.9 weeks (range 1 to 40). Extravesical disease (P3a or greater) or positive nodes were identified
in 84% (16 of 19) of patients when the delay was longer than 12 weeks, compared with 48.2% (82 of 170) in those
with a time lag of 12 weeks or less (p < 0.01). Similarly 3-year estimated survival was lower (34.9% +/- 13.5%) for
patients with a surgery delay longer than 12 weeks compared to those with a shorter interval 62.1% +/- 4.5%
(hazards ratio 2.51, 95% CI 1.30-4.83, p = 0.006). When adjusted for nodal status, and clinical and pathological
stages the interval was still statistically significant (adjusted hazards ratio 1.93, 95% CI 0.99-3.76, p = 0.05).
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Conclusions: In patients, undergoing radical cystectomy a delay in surgery of greater than 12 weeks was
associated with advanced pathological stage and decreased survival. Although this relationship persisted after
adjusting for nodal status, and clinical and pathological stages, the presence of lymph node metastasis remained
the strongest predictor of patient outcome.

Editorial Comment
The authors analyze their cystectomy cases in terms of the interval between diagnosis of muscle invasion

for bladder cancer and cystectomy. A total of 189 patients were identified to fulfilled the criterion. The mean
interval from diagnosis to cystectomy was 7.9 weeks. The overall 3-years estimated survival was 59.1%. However,
extravesical disease was identified in 84% when the delay was longer than 12 weeks, in contrast to 48,2% in
those with a time lag of 12 weeks or less (p < 0,01). Consequently, Kaplan-Meier survival curves show clearly
distinct differences between these 2 groups, reflecting the biology of extravesical disease.

This data supports the notion that too long a delay between diagnosis and therapy of invasive bladder
cancer will result in impaired outcome for the patient. However, the 12 weeks limit is artificial, and does not
reflect clinical reality. It remains to state that patients should be advocated not to wait too long to seek definitive
curative treatment.

Dr. Andreas Böhle
Professor and Vice-Director of Urology

Medical University of Luebeck
Luebeck, Germany

FEMALE UROLOGY____________________________________________________________

Suprapubic sling adjustment: minimally invasive method of curing recurrent stress incontinence after
sling surgery

Choe JM
Urodynamics and Continence Center, Division of Urology, University of Cincinnati, Ohio, USA

J Urol. 2002; 168:2059-62

Purpose: Recurrent stress urinary incontinence after sling surgery is a complex problem. A minimally
invasive method of correcting recurrent stress urinary incontinence after pubovaginal sling surgery is described.

Materials and Method: We performed suprapubic sling adjustment in 10 women with recurrent stress
urinary incontinence after sling surgery. Of these 10 women, 4 had received an antibacterial
polytetrafluoroethylene patch sling, 3 an autologous dermis patch sling and 3 an autologous rectus fascia patch
sling but stress incontinence recurred. To correct recurrent incontinence, a pubovaginal sling was revised by
adjusting the sling tension suprapubically with the aid of a cotton swab test and bladder leak test.

Results: Mean followup was 13 months (range 8 to 28). Of the 10 women, 9 became completely dry
and 1 was greatly improved. One patient who had persistent stress incontinence generated an abdominal leak
point pressure of 189 cm H

2
O compared to a preoperative pressure was 120 cm H

2
O. The incidence of de novo

urge incontinence was 2% (2 of 10 cases). Mean resting cotton swab angle was (+) 20 and (+) 5 degrees, and
mean Valsalva cotton swab angle was (+) 40 and (+) 5 preoperatively and postoperatively. Mean pad use
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decreased from 3 pads to less than 1 pad a day. Mean self-reported satisfaction score was 9 (range 8 to 10) on
a visual analog scale.

Conclusions: Pubovaginal slings may be revised safely with excellent results. Adjusting the sling tension
suprapubically is a minimally invasive technique. Suprapubic sling adjustment may be performed as an
intermediary step before resorting to a complete sling takedown/revision.

Editorial Comment
The author, Dr. Jong M. Choe, describes his technique of suprapubic sling adjustment after failed

suburethral sling. The initial slings performed were strut slings with the endopelvic fascia not being perforated,
but instead the sutures of the supporting sling passing through the endopelvic fascia traversing the retropubic
space and then being anchored above the anterior rectus fascia. The technique involved the dissection and
identification of the sling non-absorbable suspension sutures. The sutures were then retied in a tighter fashion
with the utilization of a cotton swab test and supine bladder leak test. Dr. Choe’s technique of correction as
reported was very efficient with the mean operating time of 45 minutes, and mean estimated blood loss of 9 cc.
The salvage success rate was equally impressive, with 9 of 10 patients being completely dry, and 1 patient
greatly improved. Despite the reported objective cure rate of 90% (9 of 10 cases), and subjective cure rate of
100% (10 of 10 cases), the author also reports that 2 of 10 patients (20%) had de novo urge incontinence, and
1 of 4 patients presenting preoperative urge incontinence had persistence of same.

Dr. Choe should be complimented for reporting on a minimally invasive method of addressing a very
difficult subpopulation of patients in our practice: the woman who has failed a previous suburethral sling.
This paper is distinctly different than a prior paper on repeat pubovaginal sling procedures for recurrent
stress incontinence after pubovaginal sling (1). Though the author does compare the 2 studies, the studies
differ in that the series reported by Dr. Frank and me dealt with patients who had previous classic pubovaginal
slings with endopelvic fascia perforation, with a variable degree of inactive retropubic fibrosis encasing the
urethra. Dr. Choe’s original slings were strut slings with a stated no perforation of the endopelvic fascia in
addition to the sutures traversing this retropubic space. One of the interesting side points Dr. Choe raises, is
that if does one really need to perforate the endopelvic fasica to a great degree in order to obtain a satisfactory
and long term management of female urinary incontinence. Anecdotal experience states that when a sling
fails, it usually fails right away, and when it does not fail, it lasts a long time. This is somewhat different than
the time frame reported by Dr. Choe, in view that his mean time to recurrent stress incontinence was
approximately 4 months (range 3-9 months). It would have been an interesting addition to this paper to
explore Dr. Choe’s thoughts on why his initial slings failed. Rovner et al. has cited reasons for early failures,
such as suture breakage, incorrect sling placement, and tying the sling too loosely (2). Most of these early
failures though are manifested immediately, as opposed to having a period of good results that gradually
degrade into operative failure. I compliment Dr. Choe on the use of the Blaivas-Groutz anti-incontinence
surgery response score (3). I find this incontinence score to be an excellent, simplified way of evaluating
patient outcomes (see Appendix). Of note is that the mean reported Blaivas-Groutz anti-incontinence surgery
score was 1, with a range of 0-2, but Dr. Choe does not make any mention of the 24-hour pad test, which is
an integral part of the anti-incontinence surgery response score. In addition, I would have found of great
value to find out which patient failed among the various pubovaginal sling types, and which patients were
plagued with de novo or persistent urge incontinence. This would have potentially helped our understanding
of female outlet obstruction and secondary voiding dysfunction.

This is a very valuable paper to review, especially when discussing potential options for a patient
plagued with recurrent stress urinary incontinence after a pubovaginal sling. It will be of great interest to find if
the reported technique has the same degree of efficacy in patients who have had a classic pubovaginal sling
with perforation of the endopelvic fascia and retropubic fibrosis. I wager not.
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Appendix - Anti-incontinence surgery response score
Postoperative 24-hour voiding diary
0 Nor urge or stress urinary incontinence episodes
1 1 to 2 Incontinence episodes
2 3 or more incontinence episodes
Postoperative 24-hour pad test
0 Total pad weight gain 8 g or less
1 Total pad weight gain 9 to 20 g
2 Total pad weight gain greater than 20 g
Patient questionnaire
0 The patient considers herself cured
1 The patient considers herself improved
2 The patient considers the operation to have failed
Total outcome score
0 Cure
1 to 2 Good response
3 to 4 Fair response
5 Poor response
6 Failure
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Associate Professor of Urology

Mayo Medical School
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Tension-free vaginal tape for stress urinary incontinence: Is there a learning curve?
Groutz A, Gordon D, Wolman I, Jaffa AJ, David MP, Lessing JB

Department of Obstetrics and Gynecology, Lis Maternity Hospital, Tel Aviv Sourasky Medical Center,
Sackler Faculty of Medicine, Tel Aviv University, Israel

Neurourol Urodynam. 2002; 21:470-2

Aim: To assess the learning curve characteristics of the first 30 tension-free vaginal tape (TVT)
procedures carried out in our medical center and to evaluate its safety and short-term effectiveness.

Methods: A total of 30 incontinent women with urodynamically proven SUI were enrolled. None had
undergone any previous anti-incontinence procedure. All were operated on by one surgeon, in accordance with
the technique describe by Ulmsten et al. in 1996. Mean follow-up was 11.4 ± 3.6 months (range, 5-17 months).
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Results: Five (17%) bladder perforations occurred at the beginning of the study, due to inadvertent insertion
of the applicator. All perforations were identified by intraoperative cystoscopy. Five other patients (17%) had
increased intraoperative bleeding (> 200 mL) necessitating vaginal tamponade. Blood transfusions were not required.
Eight (27%) patients had immediate postoperative voiding difficulties, necessitating catheterization for 2-10 days,
but none needed long-term catheterization. There was no local infection or rejection of the Prolene tape was
found. All patients were subjectively cured of their stress incontinence; however, urodynamic evaluation revealed
“asymptomatic genuine stress incontinence” in one patient. Sixteen of 21 patients (80%) with preoperative urge
syndrome had persistent postoperative symptoms. No patient developed de novo urge incontinence.

Conclusion: The TVT operation is a new, minimally invasive surgical procedure with excellent short-
and medium-term cure rates. However, there is a definite learning, curve, and we believe that the operation
should only be performed by experienced surgeons.

Editorial Comment
The authors present their experience regarding the initiation of tension-free vaginal tape (TVT) placement

at their hospital for the treatment of stress urinary incontinence. They examined 30 incontinent women who had
never had previous anti-incontinence surgery. The TVT placement was performed by one surgeon. Thirty
patients were recruited in this study and analyzed in 3 groups of 10. The parameters examined included operative
time, bladder injury, bleeding, hospitalization, and need for catheterization in each of the 3 groups. These
parameters were then examined for statistical significance. In addition, the groups were stratified for age,
parity, and the presence of preoperative urgency.

This paper is important in view of the popularity of the TVT since its introduction by Ulmsten et al. in
1996 (1). As the popularity for this operation has increased, there has been an increase in pressure and desire on
urologists and gynecologists to perform this at their respective hospitals to provide a full service for their patients.
The question which each surgeon asks of himself prior to performance of a surgery, is how easy will this be to do,
and how rapidly may I learn it so I may offer it in a successful and safe fashion to my patients. The 3 main
complications examined in this paper were bladder injury, bleeding, and the need for catheterization postoperatively.
Of note, was that the instance of bladder injury did diminish rapidly with increase in surgical experience. Bleeding
did not alter between the 3 groups. The need for perioperative catheterization also did not change significantly
with increase in surgical experience. In the patients who had urgency, it was noteworthy that 80% had persistent
postoperative symptoms. This is in marked contrast to the classic thought of the resolution of urgency after an
anti-incontinence operation, with two-thirds having the urgency resolve, one-third having the urgency continue,
and less than 5% having de novo urinary urge incontinence (2).

Several points of critique in this paper were that the paper did look at the learning curve of a single
surgeon, but it was stated in the article that the urogynecological surgeon had been trained by Ulmsten to
perform all of the operations. It was unclear to me whether the surgeon spent one day with Dr. Ulmsten, one
month, or a residency. In addition, it would be more illuminating if the exact training could be delineated with
regard to the number of cases, hands on training or solely observation. Also, there were 30 TVT procedures
carried out, one of the procedures was aborted and converted to a Burch-retropubic suspension secondary to
distorted anatomy attributed to previous pelvic surgeries. I was unsure whether this patient was included in the
30 patients. Another point of review is that 11 (37%) of the patients underwent concomitant surgical procedures.
These ranged from laparoscopic procedures to pelvic relaxation repairs. The authors try to accommodate this
and still use the TVT procedures in their series by commenting on the mean operating time for the TVT
procedure outside of the concomitant surgical procedures. Unfortunately, the concomitant surgical procedures
may have had a downstream effect on the overall incidence of bleeding, hospitalization, and post-operative
catheterizations. I would have found the paper much more educational if the TVT procedures analyzed would
have been without concomitant operations.
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Literature is now replete with commentary and descriptions of the tension-free transvaginal tape
procedures. Any of the papers in the literature report fairly small series with a large number of multi-site
authors with good results, thus indicating that perhaps the learning curve is rather rapid with the TVT procedure
(3). Though the paper by Groutz et al. used patients who had never had anti-incontinence operations before,
other papers have commented on the success of the TVT procedure for patients who have previously failed
stress incontinence surgery (4).

This paper is valuable for it helps guide the reader in the onset of the use of the TVT procedure, if that
operation has not yet been added to his surgical armamentarium. It also guides the reader to counsel his patients
that there may not be a significant diminution in urge incontinence after the anti-incontinence operation. Based
on this paper, the surgeon can count on the incidence of bladder perforation diminishing with increased surgical
experience but the challenge of perioperative hemorrhage remaining. In addition, emphasis is made that this
operation should not be completed without intraoperative cystoscopy.
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Associate Professor of Urology
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PEDIATRIC UROLOGY  ____________________________________________________________________

Tubularized incised plate repair: functional outcome after intermediate followup
Hammouda HM, El-Ghoneimi A, Bagli DJ, McLorie GA, Khoury AE

Division of Urology, The Hospital for Sick Children, Toronto, Ontario, Canada
J Urol. 2003; 169:331-3

Purpose: We describe the functional outcome following tubularized incised plate repair of hypospadias
in toilet trained children after an intermediate followup.

Materials and Methods: Children were included in this study only if they were toilet trained and had
flow rate data not less than 6 months after primary tubularized incised plate hypospadias repair or 2 months
after any secondary procedure to correct complications. Uroflow data (peak flow, voided volume and post-void
residuals) were analyzed and plotted on previously determined age-volume dependent nomograms.

Results: Of the 48 boys, 39 required no secondary procedures, while 9 secondary fistula closures were
performed in 2, meatotomy in 2 and dilation in 5. After either primary (n = 26) or secondary (n = 7) procedures
33 of the 48 patients (68.7%) had normal peak flow rate and 15 (31.3%) had low peak flow rate. Of the 48
patients 46 had post-void residual urine less than 10% of voided volume.
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Conclusions: Most children will void efficiently with no straining and no post-void residual (1/2) to 4
years after tubularized incised plate hypospadias repair. Of our patients 68.7% have normal peak flow rate.
Intermediate followup of larger series and followup at puberty are recommended to resolve the debate concerning
the long-term functional outcome of tubularized incised plate hypospadias repair.

Editorial Comment
This paper attempts to evaluate the functional outcome of the incised plate hypospadias repair. In my

mind, the data are incomplete; however, the authors do find that the majority of patients had flow rates below
the mean. Although these data would not yet convince me to give up this excellent repair, it does give pause
and make us ever more aware that 6 month to 4 year followup is very insufficient for pediatric urological
conditions.

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

Albany Medical College
Albany, New York, USA

Imaging studies after a first febrile urinary tract infection in young children
Hoberman A, Charron M, Hickey RW, Baskin M, Kearney DH, Wald ER

Department of Pediatrics, University of Pittsburgh School of Medicine and Children’s Hospital of Pittsburgh,
Pittsburgh, 15213-2583, USA

N Engl J Med. 2003; 348:251-2

Background: Guidelines from the American Academy of Pediatrics recommend obtaining a voiding
cystourethrogram and a renal ultrasonogram for young children after a first urinary tract infection; renal scanning
with technetium-99m-labeled dimercaptosuccinic acid has also been endorsed by other authorities. We
investigated whether imaging studies altered management or improved outcomes in young children with a first
febrile urinary tract infection.

Methods: In a prospective trial involving 309 children (1 to 24 months old), an ultrasonogram and an
initial renal scan were obtained within 72 hours after diagnosis, contrast voiding cystourethrography was
performed one month later, and renal scanning was repeated six months later.

Results: The ultrasonographic results were normal in 88 percent of the children (272 of 309); the
identified abnormalities did not modify management. Acute pyelonephritis was diagnosed in 61 percent of the
children (190 of 309). Thirty-nine percent of the children who underwent cystourethrography (117 of 302) had
vesicoureteral reflux; 96 percent of these children (112 of 117) had grade I, II, or III vesicoureteral reflux.
Repeated scans were obtained for 89 percent of the children (275 of 309); renal scarring was noted in 9.5
percent of these children (26 of 275).

Conclusions: An ultrasonogram performed at the time of acute illness is of limited value. A voiding
cystourethrogram for the identification of reflux is useful only if antimicrobial prophylaxis is effective in
reducing reinfections and renal scarring. Renal scans obtained at presentation identify children with acute
pyelonephritis, and scans obtained six months later identify those with renal scarring. The routine performance
of urinalysis, urine culture, or both during subsequent febrile illnesses in all children with a previous febrile
urinary tract infection will probably obviate the need to obtain either early or late scans.
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Editorial Comment
This is a fascinating study that tests our acceptance of routine radiographic testing in children with

febrile urinary tract infections. By performing a renal ultrasound, VCUG and DMSA scan in all febrile infants
with a UTI and then looking back at the results, the authors concluded that the ultrasound played no role in
management. Furthermore, the DMSA scan did not alter management either. Although the authors still accept
a role for the VCUG, they challenge the reader to prove the assumption that prophylactic antibiotics will reduce
the incidence of reinfection and renal scarring. Although further studies of this population group are needed,
this study is important in that it is the first to provide evidence evaluating the effect of currently routine
interventions in this population.

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

Albany Medical College
Albany, New York, USA
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