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The March – April 2003 issue of the International Braz J Urol presents outstanding
contributions from different countries, and the Editor will highlight some important papers.

Doctors Metro and McAninch, from the University of California and San Francisco General
Hospital, California, USA, a world experienced team in the field, presented on page 98 a thorough
discussion on the current indications and technique on surgical exploration of the injured kidney.
The treatment guidelines and algorithms presented by the authors for management of renal trauma
are based on a 25-year experience with more than 3,150 renal injuries treated at San Francisco
General Hospital. The experience demonstrated that renal exploration was necessary in only 2% of
blunt injuries and in 57% of penetrating injuries (42% of stab wounds and 76% of gunshot wounds).
Early vascular control yields a high rate of renal salvage, with only 11% of renal explorations requiring
nephrectomy in the authors’ hands.

Doctor Dall’Oglio and colleagues, from the Federal University of São Paulo, Brazil, discussed
on page 106 if the stage T1 for renal cell carcinoma – RCC (classification TNM 1997) must be
divided into stages T1a and T1b considering tumors smaller than 4 cm and tumors between 4 and 7
cm, respectively. After evaluating 138 patients in stage T1, the authors demonstrated that RCC smaller
than 4 cm are mostly low-grade tumors and rarely present microvascular invasion, or sarcomatous
degeneration, nor involve lymph nodes, having probability of survival equivalent to 100% in 3 years.
Thus, the conclusion is that the current RCC classification, stage T1, includes tumors of different
evolution, being recommendable the stratification into T1a and T1b with a cut level of 4 cm, in order
to homogenize the groups and have a better correlation with prognosis. This article represents in fact
one more validation for the very recent 2002 TNM staging modification of renal tumors on which
the pT1 RCC was substratified in pT1a (tumors less than 4 cm) and pT1b (tumors from 4 to 7 cm).

Doctor Billis and co-workers, from State University of Campinas, São Paulo, Brazil, analyzed
the surgical specimens of 118 consecutive prostatectomies (page 113). The authors found that the
tumor extent is correlated to preoperative PSA, Gleason score, primary Gleason grade, surgical
margins and extraprostatic extension (pT3a and pT3b). They proposed a method to evaluate the
tumor extent based on the stereological point-count technique. The method applied and proposed in
this study is very simple and may be accessible to all general pathologists working in routine pathology
laboratories.

Doctor Rhoden and colleagues, from Federal Foundation Medical School of Porto Alegre, Brazil,
evaluated on page 121 the ability of serum concentration of prostate specific antigen (PSA) between 2
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cutting points (10 and 20 ng/ml) to predict the existence of bone metastasis confirmed by bone scintigraphy
in 214 men with prostate cancer. The authors concluded that PSA serum concentration over 20 ng/mL was
a more accurate cutting point than PSA serum concentration over 10 ng/mL to predict the presence of bone
metastasis in scintigraphy.

Doctor Esteves and co-workers, from Federal University of São Paulo, Brazil, compared on
page 133 the effects of 2 techniques of cryopreservation and dilution/centrifugation after thawing on
the sperm motility and vitality. The authors found that for human semen samples with low initial
quality, freezing through vapor technique or through the automated technique showed to be equivalent
regarding recovery of live spermatozoa with progressive motility. In both techniques, progressive
motility is kept constant during the first 3 hours after thawing and removal of the cryoprotector, but
is drastically diminished by the end of an incubation period of 24 hours.

Doctor Sá Earp, from Petrópolis School of Medicine, Rio de Janeiro, Brazil, presented on
page 151 a very ingenious and easy to construct model for learning and training percutaneous renal
surgery.

Doctor Barbagli and co-workers, from the Center for Urethral and Genitalia Reconstructive
Surgery, Arezzo, Italy, renowned experts in the field, presented on page 155 the current techniques
for bulbar urethroplasty using the dorsal approach. It was discussed the main current techniques,
including techniques created by the authors. The authors remind us that any substitution urethroplasty
deteriorates over time and in their series of patients, the success rate of dorsal onlay graft urethroplasty
decreased from 92% to 85% with an extended follow-up from 21.5 to 43 months.

Doctor Suaid and colleagues, from Ribeirão Preto Medical School, São Paulo, Brazil, studied
on page 162 the urethral closing pressure before and following parasympathetic stimulus in normal
volunteers and in patients with different degrees of Chagas disease. The authors found that
parasympathetic simulation decreased urethral pressure, indicating potential modulation by the
parasympathetic system over the sympathetic system.

Once again, I was pleased to verify that the International Braz J Urol continues to grow in
acceptance and circulation, and last month the on-line version received 8,600 visits.

Respectfully,
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SURGICAL EXPLORATION OF THE INJURED KIDNEY: CURRENT
INDICATIONS AND TECHNIQUES
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ABSTRACT

When treating renal injuries, the goals of the urologic surgeon are preservation of maximal
renal function with a minimal risk of complications.  To meet these, accurate staging is essential.
The combined use of clinical and radiologic findings, with intra-operative information where avail-
able, will enhance the practitioner’s ability to detect, classify, and treat renal injuries appropriately.
We discuss our current approach to renal trauma and current indications and techniques for surgical
exploration of the injured kidney.

Key words: kidney; wounds and injuries; practice management; reconstructive surgical procedures
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CLASSIFICATION OF RENAL INJURIES

In patients sustaining abdominal trauma, ap-
proximately 10% will have an injury of the genitouri-
nary tract. Of these injuries, one half will be to the
kidney (1,2). Renal injuries traditionally have been
classified by mechanism: blunt trauma (constituting
80 - 90%), occurring most commonly in falls, motor
vehicle accidents, and assaults (3); and penetrating
trauma, occurring most commonly from gunshot and
stab wounds. The majority of blunt renal injuries are
minor and can be managed conservatively (at our in-
stitution, only 2.5% have required exploration and
surgical repair [2,4]), while penetrating injuries more
often require operative intervention owing to the fre-
quency of severe damage and associated intra-abdomi-
nal injuries (5).

Accurately determining the grade of renal
injury is a key factor in deciding the mode of man-
agement. The Organ Injury Scaling Committee of the
American Association for the Surgery of Trauma has
classified five grades of traumatic renal injuries (6,7)
(Table-1).

INDICATIONS FOR SURGICAL
EXPLORATION

Before a renal injury can be selected for
nonoperative management, it must be radiographically
imaged and accurately staged (Figure-1). Incomplete
staging mandates surgical exploration. Our indications
for renal imaging have been well described (3,8). In
adults, the presence of gross hematuria, microhematuria
with shock, or microhematuria in patients with major
deceleration injury warrants imaging with computed
tomography (CT). In the pediatric population, any
degree of hematuria, with or without shock, or a
mechanism of injury to suggest a possible renal in-
jury (e.g. deceleration injury or flank contusion) man-
dates imaging. The widespread use of CT and accu-
mulated experience with the non-operative manage-
ment of high-grade renal injuries have led to decreased
rates of renal exploration.

Absolute Indications
The intraoperative finding of an expanding,

pulsatile or uncontained retroperitoneal hematoma
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Table 1 -  American Association for the Surgery of Trauma. Organ injury severity scale for the kidney *

Grade † Type                                Description

     I    Contusion Microscopic or gross hematuria, urologic studies normal
  Hematoma Subcapsular, nonexpanding without parenchymal laceration

    II   Hematoma Nonexpanding perirenal hematoma confined to renal retroperitoneum
  Laceration < 1 cm parenchymal depth of renal cortex without urinary extravasation

   III   Laceration > 1 cm parenchymal depth of renal cortex without
collecting system rupture or urinary extravasation

   IV   Laceration Parenchymal laceration extending through renal cortex, medulla, and
collecting system

  Vascular Main renal artery or vein injury with contained hemorrhage

    V   Laceration Completely shattered kidney
  Vascular Avulsion of renal hilum, devascularizing the kidney

*  Data drawn from reference 6; reprinted with permission from reference 7
 †   Advance one grade for bilateral injuries up to Grade III.

indicates persistent bleeding, usually from major pa-
renchymal or vascular injury, and exploration is man-
dated (9). In grade 5 injuries, for instance, the sever-
ity - either pedicle avulsion or extensive parenchy-
mal destruction - will require intervention (see Vas-
cular Injury, below).

If adequately staged, many major renal inju-
ries can be managed expectantly. Expectant manage-
ment is not necessarily nonoperative: it is a period of
close observation (with repeat radiographic studies
in some cases), which determines when the injury
might require surgical intervention.

Incomplete Staging
Often the instability of associated injuries will

hinder complete staging, and in these cases a more
aggressive approach is warranted. When a suspected
renal injury has not been adequately staged preopera-
tively, an intraoperative single-shot high-dose intrave-
nous urogram should be obtained. Injection of 2 mL/
kg of intravenous contrast is given as a bolus and a
single film is obtained at 10 minutes (10). Any abnor-
mal or incomplete finding warrants renal exploration.

Thus, exploration is indicated in patients with
unstaged blunt renal trauma, a retroperitoneal he-
matoma, or equivocal findings on single-shot intra-
venous urography. In addition, all patients with pen-
etrating renal trauma with a retroperitoneal hematoma
in whom adequate preoperative staging is not pos-
sible should undergo exploration. This approach has
resulted in a high rate of renal salvage and has not
increased the rate of unnecessary nephrectomy (11).

Relative Indications
Both blunt and penetrating trauma can pro-

duce large areas of non-viable tissue, often best man-
aged by early surgical debridement. When injuries
with significant devitalized parenchyma are managed
expectantly, short-term complications (such as per-
sistent urinary extravasation and abscess formation)
as well as long-term complications (such as hyper-
tension) are more apt to occur. This has been demon-
strated by Husmann & Morris (12), who reported that
major renal lacerations associated with devitalized
fragments constituting more than 25% of the unit re-
sulted in an 80% complication rate (including peri-
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nephric abscess, infected urinoma, and delayed hem-
orrhage), requiring open surgical management. When
immediate exploration with renal repair was per-
formed in similar patients with associated pancreatic
or bowel injuries, morbidity was reduced to 23% (13).
On this basis, grades 3 and 4 injuries with significant
devitalized fragments and concomitant intraperitoneal
organ injuries should undergo immediate surgical re-
pair.

In our experience, patients with a large, non-
viable fragment and urinary extravasation or retro-
peritoneal hemorrhage, even without significant in-
traperitoneal injury, may also benefit from early re-
nal exploration. The intervention is usually partial
nephrectomy, which minimizes potential post-trau-
matic complications.

Urinary extravasation alone does not neces-
sitate surgical intervention, but it commonly reflects
a major renal injury (grade 4) from either a lacera-
tion of the renal pelvis or parenchyma or an avulsion
of the ureteropelvic junction (UPJ). If the latter, im-
mediate exploration is indicated. Suspicion of UPJ
avulsion is raised by nonvisualization of the ipsilat-
eral ureter on CT or intravenous urography (IVU) and

by the presence of significant contrast extravasation
both medially and perirenally on the imaging study.
These injuries are fairly rare and are more common
in children with rapid deceleration injuries (14). They
rarely heal spontaneously.

Blunt trauma can lead to forniceal rupture and
significant urinary extravasation without associated
parenchymal injury (15). When the degree of extrava-
sation is small, most cases will resolve spontaneously.
Larger degrees of extravasation may still subside with-
out intervention, but monitoring with serial CT scans
is indicated because of the risk of complication with-
out spontaneous resolution. Intervention is indicated
in persistent leakage, significant urinoma formation,
or sepsis development.

Recent literature has shown more than 75%
spontaneous resolution rate of urinary extravasation
associated with grade 4 renal injuries. Percutaneous
or endoscopic treatment was successful in most cases
(16,17). Of 47 patients with major renal lacerations
and urinary extravastion reported by Glenski &
Husmann (16), 15% required endoscopic stenting for
persistent leakage and only 9% of these required fur-
ther intervention, i.e. exploration.

Figure 1 - Algorithm for treating patients with renal trauma. (Reprinted with permission from: Meng MV, Brandes SB, McAninch JW.
Renal trauma: indications and techniques for surgical exploration. World J Urol. 1999; 17: 71-7).
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Gunshot wounds to the kidney often result
in significant tissue damage and an increased risk of
delayed complications, owing to the “blast effect” of
the projectile’s temporary and permanent cavities.
High-velocity missiles or close-range shotgun blasts
are particularly devastating. Thus, the threshold for
exploration for urinary extravasation from gunshot
wounds should be lower than that for stab wounds or
blunt trauma (5).

Vascular Injury
In cases of renovascular injury, prompt diag-

nosis and immediate operative repair are mandatory
for renal preservation. However, the detection of re-
nal pedicle injuries is frequently delayed because as-
sociated life-threatening injuries take precedence.
Over 50% of trauma victims with renal vascular in-
juries present in shock and the mortality rate ranges
from 10 - 50% (18).

Renal pedicle injuries are seen more com-
monly in children because of their relatively larger
kidneys and lower amount of perinephric fat and de-
gree of musculoskeletal development. During decel-
eration injuries the inelastic intima of the artery can
be disrupted, leading to thrombosis of a segmental or
main renal artery with consequent parenchymal is-
chemia or infarction. Main renal artery injuries have
the lowest rate of repair and salvage (19). If surgical
repair is undertaken within 12 hours, the chance of
salvage is greatest; nevertheless, revascularization has
demonstrated only a modest 10 - 30% success rate in
multiple reports (19-22). Even with intervention
within 5 hours, Cass et al. (19) have reported signifi-
cantly reduced function in the few kidneys appropri-
ate for vascular repair. Such patients are always criti-
cally ill, and attempted repair subjects them to in-
creased operative time and risks the complications of
hypertension and delayed nephrectomy. Thus, renal
preservation is best attempted within 12 hours of in-
jury and in patients with bilateral injury or solitary
renal units.  Patients in whom the injury appears to
be incomplete or perfusion seems intact intraopera-
tively can also be considered for reconstruction.

When the diagnosis of renal artery thrombo-
sis is delayed or repair is not otherwise indicated,
nephrectomy should be performed at exploration for

associated injuries.  Patients with isolated renal ar-
tery thrombosis who otherwise do not require explo-
ration can be safely observed.  The kidney can be
allowed to atrophy slowly over time; complications
of bleeding, infection and hypertension requiring ne-
phrectomy are rare (23).

RENAL EXPLORATION

Although an in-depth description of specific
renal reconstructive techniques is not within the pur-
view of this article, principles regarding renal expo-
sure must be borne in mind to ensure good salvage
rates. When exploring an injured kidney, nephron
preservation is the primary goal. Because uncontrolled
hemorrhage is often the cause of total nephrectomy,
we advocate preliminary proximal vascular control
in all cases of renal trauma (24,25).

Early Vascular Control
Proximal vascular control was initially de-

scribed by Scott & Selzman (26). A transabdominal
midline incision from the xyphoid to the pubic sym-
physis provides the best access to the abdominal vis-
cera and vasculature. The transverse colon is lifted
from the abdomen and placed on the chest under moist
laparotomy sponges. The root of the small bowel
mesentery and the underlying retroperitoneum are
exposed by lifting the bowel superiorly and to the
right. A vertical incision is made over the aorta supe-
rior to the superior mesenteric artery and into the
retroperitoneum, and this is extended upwards to the
ligament of Treitz. Often, the aorta is difficult to pal-
pate owing to the presence of retroperitoneal he-
matoma. In these cases, the inferior mesenteric vein
is used as a guide: the incision is made just medial to
it, and the dissection is carried down to the anterior
surface of the aorta (Figure-2).

Upon identification of the aorta, dissection
is continued superiorly until the left renal vein is
identified crossing the aorta. This is the key landmark
for the identification of the remaining renal vessels
(Figure-3). Loops are placed around these vessels,
which are left unoccluded unless heavy bleeding that
cannot be controlled by direct manual compression
of the renal parenchyma is encountered. The artery is
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first occluded and, if bleeding persists, the vein is
clamped to reduce back bleeding. Warm ischemia time
should be held to less than 30 minutes if possible (27).
In our experience, occlusion of the renal vessels was
required in only 17% of cases, but there is no reliable
method for identifying such patients before
exploration. On average it takes only 12 minutes to
isolate the renal vessels.

Once vascular control has been achieved, the
colon is reflected medially and the retroperitoneal
hematoma is evacuated after Gerota’s fascia is incised
laterally (Figure-4). The kidney is then exposed and
assessed for injuries. The entire kidney must be well
exposed to examine the renal pelvis, parenchyma and
vessels fully.

RECONSTRUCTIVE PRINCIPLES

The first step in reconstruction involves ad-
equate debridement: all nonviable tissue should be
sharply excised and removed. Preservation of one-
third of one kidney provides sufficient renal function
to avoid dialysis. The renal capsule should be pre-
served if at all possible, as it makes eventual closure
more successful. Parenchymal vessels should be su-
ture-ligated with 4-0 chromic sutures. Persistent,
smaller venous bleeding will usually stop after the
parenchymal defect is closed.

Lacerations in the collecting system should
be closed in a watertight fashion with running 4-0
chromic suture. Careful injection of dilute methyl-
ene blue into the renal pelvis after gentle occlusion
of the proximal ureter can aid identification of inju-
ries and confirm adequate closure of the collecting
system. Additional drainage by internal stent or
nephrostomy tube is not routinely required.

Figure 2 - Surgical approach to the renal vessels and kidney.
The retroperitoneal incision is made over the aorta medial to
the inferior mesenteric vein. (Reprinted with permission from:
McAninch JW: Surgery for Renal Trauma. In: Novick AC, Streem
SB, Pontes JE (eds.), Stewart’s Operative Urology. Baltimore,
Williams & Wilkins. 1989; 234-9).

Figure 3 - Anatomic relationship of the renal vessels. (Reprinted
with permission from: McAninch JW: Surgery for Renal Trauma.
In: Novick AC, Streem SB, Pontes JE (eds.), Stewart’s Operative
Urology. Baltimore, Williams & Wilkins. 1989; 234-9).



103

EXPLORATION OF THE INJURED KIDNEY

After reconstruction, the defect should ide-
ally be covered with renal capsule by reapproximation
of the parenchymal edges. This is done with inter-
rupted 3-0 vicryl sutures tied over gelfoam bolsters.
This improves hemostasis and reduces the risk of uri-
nary extravasation. We place titanium surgical clips
on the sutures to aid identification of the suture line
on postoperative CT scans. If the renal defect is sig-
nificant, it can be packed with a hemostatic agent such
as Avitene (microfibrillar collagen hemostat; Bard;
Murray Hill, NJ) or with perinephric fat (Figure-5).

In rare cases, a devitalized polar segment will
require partial nephrectomy with amputation and clo-
sure of the collecting system. Omentum is a good
choice to cover the polar defect if renal capsule is not
available. In all renorrhaphies, a one-inch Penrose
drain is left dependently to drain the retroperitoneum.
A suction drain should not be used as it can promote
urinary leakage from the repaired collecting system.
Vicryl mesh can be placed around the kidney to sta-
bilize the renorrhaphy repair or when large or mul-
tiple parenchymal defects are difficult to cover.

Figure 4 - The retroperitoneal incision lateral to the colon,
exposing the kidney. (Reprinted with permission from: McAninch
JW: Surgery for Renal Trauma. In: Novick AC, Streem SB, Pontes
JE (eds.), Stewart’s Operative Urology. Baltimore, Williams &
Wilkins. 1989; 234-9).

Figure 5 - Technique of renorrhaphy after midpole grade IV injury. (Reprinted with permission from: McAninch JW: Surgery for Renal
Trauma. In: Novick AC, Streem SB, Pontes JE (eds.), Stewart’s Operative Urology. Baltimore, Williams & Wilkins. 1989; 234-9).
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CONCLUSIONS

Our treatment guidelines and algorithms for
the management of renal trauma are based on our 25-
year experience with more than 3150 renal injuries
at San Francisco General Hospital as well as on the
accumulated knowledge of other trauma centers. This
experience has validated our approach and reconstruc-
tive techniques. Renal exploration is necessary in only
2% of blunt injuries and in 57% of penetrating inju-
ries (42% of stab wounds and 76% of gunshot wounds
[28]). Early vascular control yields a high rate of re-
nal salvage, with only 11% of renal explorations re-
quiring nephrectomy in our hands.
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ABSTRACT

Introduction: Classification TNM 1997 defines renal cell carcinoma smaller than 7 cm and
confined to the kidney as stage T1. Our goal is to discuss if tumors smaller than 4 cm have the same
behavior characteristics then tumors between 4 and 7 cm, to compose the same stage of the disease.

Materials and Methods: Retrospective assessment of 138 patients in stage T1 (TNM - 97),
divided into 2 groups; group-1: composed of 65 patients (47%) with tumors < 4 cm, and group-2:
composed of 73 patients (53%) with tumors between 4 and 7 cm. The following prognostic factors
were assessed in the recurrence of the disease and survival of patients: nuclear degree, microvascular
invasion, sarcomatous degeneration, and involved lymph nodes. Statistical evaluation has been
accomplished through the log rank test, chi-square test, and Fisher’s exact text.

Results: Average tumor size was 2.5 cm for group-1, and 5.3 cm for group-2. In group-2,
there was the predominance of worse prognostic factors, with high-grade tumors (p = 0.01) and
presence of microvascular invasion (p = 0.001). Sarcomatous tumors and involvement of lymph
nodes did only happen in group-2. Disease-free survival for group-1, analyzed in the median period
of 36 months, was 100%, and for group 2, in the median period of 31 months, was 81% (p = 0.008).

Conclusion: The results obtained allow the conclusion that the present stage T1 for renal
cell carcinoma gathers tumors of different evolution, being therefore recommendable the stratification
in T1a for tumors smaller than 4 cm, and T1b for tumors between 4 and 7 cm.

Key words:  kidney; carcinoma, renal cell; neoplasm staging; prognosis; classification; survival
Int Braz J Urol.  2003;  29: 106-12

International Braz J Urol
Official Journal of the Brazilian Society of Urology
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INTRODUCTION

Renal cell carcinoma (RCC) is the third most
common neoplasia of urinary tract. In last decades,
with increased sensibility of imaging methods, the
early diagnosis of this neoplasia has become more
frequent, reaching up to 60% in the incidental form
(1).

Due to the increase in the incidence of renal
tumors, the urologist should be familiarized with the
characteristics of this tumor, as well, as its evolution.

One of the first staging systems used was the one of
Robson et al. (2), but the stage TNM presents a more
detailed anatomic classification, and its use offers a
common language for the treatment and prognostic
evaluation of patients having RCC. Stage TNM was
last modified in 1997 (3), nevertheless, there are pro-
posals for a new modification (4-8).

We have retrospectively assessed 2 groups
of patients, by comparing the group having tumors
smaller than 4 cm with the group having tumors be-
tween 4 and 7 cm, analyzing the differences of prog-



107

SUBDIVISION OF STAGE T1 FOR RCC

Table 1 – Characteristics of tumors.

  N (%) High-Grade (%)       Microvascular          Sarcomatous (%)         Positive            Size  (cm)
           Invasion (%)                                                   Lymph nodes (%)

Group 1  65 (47)        11 (17)                  2 (3)                    0                0     2.5 + 0.7
 < 4 cm

Group 2  73 (53)       47 (64)             17 (23)               4 (5.5)            2 (1.4)     5.3 + 1.0
 4 - 7 cm

nostic factors for the recurrence of disease and sur-
vival of patients.

MATERIALS AND METHODS

In the period between January 1988 and July
2002, 138 patients bearing RCC stage T1 (TNM -
97), were operated by the same group of surgeons in
2 hospitals and were retrospectively assessed. Pre-
surgical evaluation included ultrasonography, com-
puter tomography of abdomen and/or magnetic reso-
nance imaging and chest x-ray. Post-surgical follow
up varied between 2 and 138 months (median = 33
months). Patients were asked about their participa-
tion in the study through post-informed consent, and
afterwards, a retrospective analysis through patients’
records data was accomplished. Clinical information
collected included age, sex, side of tumoral kidney;
time of diagnosis, surgical treatment (radical or con-
servative), pathologic examination, and post-surgical
follow up. All pathologic material (slides and frag-
ments embedded in paraffin) was revised in the light
microscope by just one pathologist, being checked
the tumoral diameter, cellular type, nuclear degree,
presence of microvascular intra-tumoral invasion, and
positive lymph nodes. In post-surgical follow up, the
following examinations were accomplished: chest x-
ray, abdominal ultrasonography and/or computer to-
mography (interspersed) and hematological exami-
nations at each 3 months during first year, every six
months from second to fifth year, and annually after
this period.

To assess the impact of tumoral diameter with
factors of worse prognosis in the recurrence of the

disease and survival of patients, they have been di-
vided into 2 groups: a) group-1: tumors smaller than
4 cm; b) group-2: tumors between 4 and 7 cm.

Statistical analysis used was the log rank test
for survival curves, chi-square test, and Fisher ex-
act test to assess the difference between the 2 groups.
P < 0.05 was considered statistically significant.

RESULTS

For the total of 138 patients, 103 men (75%)
and 35 women (25%), the tumor was in the right kid-
ney in 71 patients (51%), in the left in 66 patients (48%),
and in both in one patient (1%). For group-1, the sur-
gery was conservative in 28 (37%) cases, and radical
in 37 (63%), and in group-2, it was conservative in 8
cases (11%) and radical in 65 (89%). Table-1 repre-
sents the tumoral characteristics in the 2 groups.

Groups of Patients According to Tumoral
Diameter

Group-1 included the total of 65 patients
(47%), with mean age of 59.2 years (38 to 76 years);
follow up varied from 2 to 138 months (median = 36
months), and the mean size of the tumor  was 2.5 ±
0.7 cm. Group-2 was composed of 73 patients (53%),
with mean age of 57.9 years (9 to 87 years); follow
up varied from 2 to 111 months (median = 31 months),
and the mean size of the tumor was 5.3 ± 1.0 cm.

Tumor Characteristics
In group-1, 11 patients (17%) presented high-

grade tumors (III and IV), and in group-2, 47 patients
(64%) presented high-grade tumors (p = 0.01); 2 pa-
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tients of group-1 (3%) presented microvascular inva-
sion, while 17 (23%) patients in group-2 presented
microvascular invasion (p = 0.001). Lymph nodes in-
volvement occurred in 2 patients (1.4 %) from group-
2, not occurring in any patient of group-1 (p = 0.1).

Cell Types
There was homogeneous distribution in re-

lation to cellular types. Clear cell tumor was the pre-
dominant in both groups, and sarcomatous degenera-
tion was present only in group-2, in 4 patients (5.5%)
(p = 0.05).

Recurrence of Disease
In group-1, there was no tumoral recurrence.

In group-2, it happened in 8 of 73 patients (11%), 15
months after surgery in average (5 to 45 months).

Survival
From the 8 patients with recurrence, 4 ended

in obit during follow up (Table-2). The disease-free
survival curve was of 100% and 81% (p = 0.008) for
groups-1 and 2, respectively (Figure-1). There was
no loss in follow up for any patient.

DISCUSSION

This work has demonstrated that RCC smaller
than 4 cm are in their majority low-grade tumors,

rarely present microvascular invasion, do not present
sarcomatous degeneration, nor involved lymph nodes,
having probability of survival equivalent to 100% in
3 years.

The behavior of small volume renal tumors
remains unknown (9), but tumoral size is related to
malignant potential (10). The size of neoplasia as
prognostic factor for localized tumors is generating
controversy (8). The incidence of tumors with less
than 4 cm, from 28% in 1985 increased to 61% in
1995 (9), as well as the number of renal conserva-
tive surgeries increased, what therefore makes rel-
evant the study of biological behavior of this sub-
group, which includes RCC with less than 7 cm.
Targonski et al. (7), studied 93 individuals with RCC,
and concluded that patients with tumors smaller than
5 cm presented greater survival. In another study, a
more favorable evolution has been observed in pa-
tients with tumors smaller than 5.5 cm (9). Lee et
al. (10), analyzing 252 renal tumors smaller than 4
cm, observed a high incidence of multimodality  and
metastasis in tumors from 2.1 to 4 cm, contra-indi-
cating conservative surgery for tumors greater then
2 cm. This result is contrary to the majority of works
on conservative surgery for RCC, in which lesions
smaller than 4 cm treated with partial or radical sur-
gery presented similar evolution (4,5,9). Other con-
troversial work was accomplished by Belldegrun et
al. (11), which declares that patients treated with
conservative and radical surgery present similar evo-

Table 2 – Demographic data for the 8 recurrences in group-2.

Sex Age         Tumoral Grade      Microvascular  Cellular                  Positive          Evolution
  Size (cm)                                       Invasion                     Type                     Lymph nodes

M 61        4  high         + sarcomatoso          - óbito
F 65        5  low          -    papilar         + óbito
M 56        5,5  high         + sarcomatoso          - óbito
M 75        5,5  high          -    papilar          - CED
M 54        6  high         +    papilar         + CED
M 46        7  high         +  cel. claras          - CED
M 51        7  high          -  cel. claras          - óbito
M 60        7  low          -  cel. claras          - CED

WED = With Evidence of Disease

sarcomatous
papillary

sarcomatous
papillary
papillary
clear cell
clear cell
clear cell

death
death
death
WED
WED
WED
death
WED
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Figure 1 - Disease-free survival curves (p = 0.008).

lution, with tumors smaller than 4 cm, as wells as be-
tween 4 and 7 cm.

RCC staging is one of the most important prog-
nostic factors (12,13), being a crucial point in the de-
termination of therapeutic approach. With the objec-
tive of universalizing the TNM classification for RCC,
there have been several changes already, being it pres-
ently in the fifth edition (3). Due to the fact of believ-
ing that the behavior of stage T1 is not completely know,
(14) various proposals aroused as cutting point for stage
T1: 4 cm (4,5), 4.5 cm (6), 5 cm (7) and 5.5 cm (8),
justifying the subdivision of clinical stage T1 for a bet-
ter selection of patients for conservative surgery. On
the other hand, maintenance of current TNM is also
defended (15,16). Results obtained in 1997 (17) and
others, more recent (4,5), propose the modification of
current TMN classification to T1a for tumors smaller
than 4 cm, and T1b for tumors between 4 and 7 cm,
what would allow for a better prediction of specific and
disease free cancer survival, thus optimizing the prog-

nostic (4). Based in previous studies, we share the
opinion that tumors smaller than 4 cm are less ag-
gressive.

It is attributed to high-grade tumors a 5
years survival of 46% (18), but the presence of
intratumoral microvascular invasion gives chance
of disease progression in half of the cases (19). In
our case, high nuclear degree and microvascular
invasion were predominant in group-2, having sta-
tistical significance when compared to the group
of patients having tumors smaller than 4 cm (group-
1). Another data that is very important is that posi-
tive lymph nodes and sarcomatous pattern has only
happened in group-2. It is well known that sarco-
matous degeneration gives mean survival of 49
months for tumors smaller than 7 cm confined to
the kidney, while lymph node invasion results in a
5 years survival equivalent to 33% (18).

Specific cancer survival for patients with
stage T1 tumors in 10 years varies from 86% to
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92%. Nevertheless, when current T1 is subdivided
into tumors smaller than 4 cm, survival in 10 years
varies from 97% to 99%; but for tumors between 4
and 7 cm, survival was between 76% and 84% (4).
Our work has shown survival free of disease of 100%
for group-1, and 81% for group-2, showing a clear
correlation between  tumor size, disease recurrence,
and deaths for tumors greater than 4 cm. Survival of
patients with disease recurrence is of 3 years, in spite
of immunotherapy (20).

Therefore, we believe that the subdivision
into T1a and T1b, with cutting point of 4 cm, is needed
for perfecting the current TNM system, for it creates
a more homogeneous group, practically without worse
prognostic factors. Our results suggest that tumors
greater than 4 cm are potentially more aggressive than
smaller tumors, and are not supposed to be in the same
stage of disease.

As a future perspective, we believe that this
series will confirm the international studies defend-
ing the subdivision of present clinic stage T1 (TNM -
1997).

CONCLUSION

Current RCC classification, stage T1, in-
cludes tumors of different evolution, being recom-
mendable the stratification into T1a and T1b with a
cut level of 4 cm, in order to homogenize the groups
and have a better correlation with prognosis.
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EDITORIAL COMMENT

The factors that are most important for stag-
ing renal cell carcinoma (RCC) are the tumoral size
and the existence of metastasis in lymph nodes. For
the kidney, as well as for the urinary bladder, mi-
crovascular invasion should occur, but it does not
change the stage, differently to what happens with
the testicle.

Partial nephrectomy, currently, has been the
preferable treatment of these tumors. Tumor size and
location are limiting factors for the procedure. With
the introduction of laparoscopic nephrectomy, these
aspects became even more important.

Subdivision of stage T1 in T1a and T1b (< 4
cm and 4 to 7 cm) is very important for surgical suc-
cess and tumor recurrence.

Presently, it is well determined that the sur-
gical margin is an important factor, but there is no

consensus on the thickness of this margin. The litera-
ture refers it as 0.5 cm at least, 0.5 to 1.5 cm, 1 cm,
1.5 cm, and a region of macroscopically normal renal
tissue (1).

The high-grade of the tumor, as well as sar-
comatous degeneration are important factors for
worse prognosis. In the present work, there was not
any case of sarcomatous type in group-1 (tumors
smaller than 4 cm).

Fuhrman nuclear grading (FNG) (2) is corre-
lated to TNM staging in relation to the progression of
neoplasia, i.e., as FNG increases, greater are the chances
of progression. On the other hand, the thickness of sur-
gical resection margin did not show correlation with
tumoral progression (1). The grading of nuclear alter-
ations of Fuhrman (FNG) is probably the most used
parameter as indicator of tumoral prognosis (3).
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In this way, the association of worse progno-
sis factors like FNG with RCC greater than 4 cm,
strengthens the recommendation of subdividing the
TNM classification into T1a and T1b for renal carci-
noma.
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EDITORIAL COMMENT

In the present article, doctor Dall’Oglio and
co-workers found that renal cell carcinomas with
less than 4 cm in diameter are in general low-grade
tumors, do not present microvascular invasion, do
not present sarcomatous differentiation and do not
involve lymph nodes, presenting a survival
probability of 100% in 3 years, different from those

tumors between 4 and 7 cm in diameter. Therefore,
this is a very much timely and welcome publication
because it is one more validation of the very recent
2002 TNM staging modification of renal tumors on
which the pT1 stage was substratified in pT1a
(tumors less than 4 cm) and pT1b (tumors from 4 to
7 cm).
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ABSTRACT

Purpose: To evaluate a new method designed for estimating the tumor extent in radical
prostatectomy specimens. The tumor extent was correlated to preoperative PSA and to several patho-
logic findings in the surgical specimens as well.

Materials and Methods: Tumor extent was estimated in 118 consecutive radical
prostatectomies through a simple point-count method. Drawn on a sheet of paper, each quadrant of
the whole mount sections contained 8 equidistant points. During the microscopic slides examination,
the tumor area was drawn over the correspondent quadrant of the paper sheet. According to the
extent, tumors were classified in 5 groups: 1) very limited: ≤ 10 positive points; 2) limited: 11-19
positive points; 3) moderately extensive: 20-35 positive points; 4) extensive: 36-39 positive points;
5) very extensive:  70 positive points. This classification was based on a previous analysis of tumor
extent in 109 radical prostatectomies. The distribution was quite normal up to 69 positive points, but
asymmetric above that number, including cases exceeding far above that value. We considered the
quartiles of the normal distribution up to 69 positive points (groups 1 to 4), and above that value a
fifth group was considered.

Results: There was a statistically significant and direct correlation between the tumor
extent and all variables studied: preoperative PSA (p = 0.03), Gleason score (p < 0.0001), primary
grade in high-grade tumors (p < 0.01), surgical margins (p < 0.0001), extraprostatic extension
(pT3a) (p < 0.0001), and seminal vesicle invasion (pT3b) (p = 0.01).

Conclusions: The method, which is simple and well correlated to other prognostic factors,
is accessible to those pathologists working in routine pathology laboratories. Whether this method
will be used by other urology centers is yet to be seen.

Key words:  prostate; prostatic neoplasms; pathology; classification
Int Braz J Urol.  2003;  29: 113-20

INTRODUCTION

Tumor volume correlates to adverse findings
at radical prostatectomy, such as the Gleason score,
the margins of resection, the pathologic stage, and
the progression following surgery (1,2). A problem

for evaluating this correlation is related to the
measurement of the tumor volume in radical
prostatectomies. There is no acknowledged standard
for reporting the cancer volume in prostatectomy
specimens (3).

 Clinical Urology
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Some institutions have accurately calculated
the tumor volume through computer-assisted image
analysis systems (2). As this method is not feasible
for the routine clinical practice, other investigators
have proposed alternative simpler means for
measuring the tumor volume (4-7).

In this study, we applied and are proposing a
practical method for estimating the tumor extent in
radical prostatectomy specimens, which can be used
by any general pathologist in the laboratory. The
tumor extent was correlated to preoperative PSA and
also to several pathologic findings in the surgical
specimens.

MATERIALS AND METHODS

The material was obtained from 118 consecu-
tive patients submitted to radical prostatectomy.

The previously fixed surgical specimen was
weighed, measured, and the entire surface was cov-
ered by Nankin ink. The bladder neck and the apical
margins were amputated. From each cone-shaped
amputated margin, 8 fragments were processed
through sections perpendicular to the margins. The rest
of the prostate was serially cut in 3 to 5 mm transverse
sections intervals (Figure-1). The prostate slices were
subdivided into quadrants and labeled to allow for re-
construction as whole-mount sections (Figure-2).

Figure 1 – The previously fixed surgical specimen was weighed,
measured, and the entire surface inked. The bladder neck and
apical margins were amputated. From each cone-shaped
amputated margin, 8 fragments were processed through
perpendicular sections relative to the margins. The rest of the
prostate was serially cut in transverse sections at 3 to 5 mm
intervals, as shown.

Figure 2 - The prostate slices were subdivided into quadrants
and labeled to allow for reconstruction as whole-mount sections.
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Blocks were embedded in paraffin, cut at 6
µm, and one section from each block was stained with
hematoxylin and eosin. The presence of adenocarci-
noma was diagnosed according to the Mostofi & Price
(8) criteria. The diagnosis was based on either inva-
sion or architectural disturbance. The histological
grading was performed according to the Gleason sys-
tem (9). Prostatic carcinomas with final score 2-6 were
considered low-intermediate grade; and the ones with
final score 7-10 were considered high-grade (10). High-
grade tumors were subdivided into 2 groups: A) with
primary grade 3; B) with primary grade 4 to 5.

The tumor extent was estimated by the use
of a point-count method. Drawn on a sheet of paper,
each quadrant of the whole mount sections contained
8 equidistant points. During the microscopic exami-
nation of the slides, the tumor area was drawn over
the corresponding quadrant seen on the paper sheet
(Figure-3). At the end of the examination, the amount
of positive points represented an estimate of the tu-
mor extent.

According to the extent, tumors were classi-
fied in 5 groups: 1) very limited: ≤ 10 positive points;
2) limited: 11-19 positive points; 3) moderately ex-
tensive: 20-35 positive points; 4) extensive: 36-69
positive points; 5) very extensive: ≥ 70 positive points.

This classification was based on a previous
tumor extent analysis performed in 109 radical pros-
tatectomies. The number of positive points in these
109 specimens ranged from 0 to 225 (mean = 34 and
median = 26 positive points). The distribution was
quite normal up to 69 positive points, but asymmet-
ric above that number, presenting cases exceeding
far above that value (Figure-4). Considering this kind
of distribution, the best stratification was to consider
the quartiles of normal distribution up to 69 positive
points (Figure-5) and a fifth group above that value.

The seminal vesicle invasion was defined as
an invasion of the muscular wall, as described by
Epstein et al. (11), corresponding to pT3b in the TNM
system (12). The extraprostatic extension was diag-
nosed according to Bostwick & Montironi (13),

Table 1 - Correlation of tumor extent evaluated by distribution of positive points to preoperative PSA, Gleason score,
primary Gleason grade, surgical margins, extraprostatic extension (pT3a) and seminal vesicle invasion (pT3b).

Groups According to Tumor Extent (Positive Points)

Variable                     1 (≤≤≤≤≤ 10)             2 (11 - 19)            3 (20 - 35)           4 (36 - 69)             5 (≥≥≥≥≥ 70)               p

PSA = prostate specific antigen; LG = Gleason low-intermediate grade; HG = Gleason high-grade; HG (3) = Gleason high-grade
with primary grade 3; HG (4 or 5) = Gleason high-grade with primary grade 4 or 5; M- = negative surgical margin; M+ = positive
surgical margin; EPE- = absence of extraprostatic extension; EPE+ = presence of extraprostatic extension; SV- = absence of
seminal vesicle invasion; SV+ = presence of seminal vesicle invasion.

18 (24.32%)
06 (13.95%)
19 (43.18%)
04 (  5.55%)
02 (  3.44%)
02 (14.28%)
23 (32.85%)
01 (  2.08%)
23 (26.13%)
01 (  3.33%)
23 (21.69%)
  0

13 (17.56%)
08 (18.60%)
11 (25%)
10 (13.88%)
09 (15.51%)
01 (  7.14%)
14 (20%)
08 (16.66%)
21 (23.86%)
01 (  3.33%)
22 (20.75%)
  0

24 (32.43%)
07 (16.27%)
09 (20.45%)
22 (30.55%)
22 (37.93%)
 0
17 (24.28%)
14 (29.16%)
24 (27.27%)
07 (23.33%)
29 (27.35%)
01 (18.18%)

14 (18.91%)
12 (27.90%)
05 (11.36%)
21 (29.83%)
17 (29.31%)
04 (28.57%)
13 (18.57%)
13 (27.08%)
14 (15.90%)
12 (40%)
21 (19.81%)
05 (45.45%)

05 (  6.75%)
10 (23.25%)
  0
15 (20.83%)
08 (13.79%)
07 (50%)
03 (  4.28%)
12 (25%)
06 (  6.81%)
09 (30%)
11 (10.37%)
04 (36.36%)

   0.03

< 0.0001

< 0.01

< 0.0001

< 0.0001

   0.01

PSA ≤ 10
PSA > 10
LG
HG
HG (3)
HG (4 or 5)
M-
M+
EPE-
EPE+
SV-
SV+
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whenever cancer was seen in adipose tissue, and cor-
responds to pT3a in the TNM system. The positive
surgical margins (bladder, urethral or lateral) were
defined as cancer cells touching the inked surface of
the prostate.

The data were statistically analyzed by the
qui-square test and Fisher’s exact test for evaluating
the differences between proportions. P value ≥ 0.05
was considered statistically significant.

RESULTS

The results are shown in the Table-1. There
were no information regarding preoperative PSA in

1 patient, seminal vesicle invasion in 1 patient, and
Gleason score in 2 patients. Therefore, the data con-
cerning the former variables in the Table-1 correspond
to 117, 117 and 116 patients, respectively.

From a total of 72 radical prostatectomies
with high-grade Gleason score, 58 had primary grade
3 and 14 had primary grade 4 or 5.

The number of slices examined for each pros-
tate ranged from 3 to 14 (mean = 8) and the number
of quadrants from 12 to 56 (mean = 32). The number
of total points for each prostate ranged from 96 to
448 (mean = 255) and the positive points from 0 to
368 (mean = 35).

DISCUSSION

One of the most controversial aspects of the
pathologic assessment of radical prostatectomy speci-
mens is the measurement of the tumor volume (2).
Nevertheless, as yet, there are no defined standards
for reporting the cancer volume in prostatectomy
specimens (3).

Some institutions have calculated the tumor
volume accurately, using computer-assisted image
analysis systems. Because this method is not feasible
for the routine clinical practice, other investigators
have proposed alternative simpler means for mea-
suring tumor volume, including the diameter of larg-
est tumor focus, the number of tumor foci, the num-
ber of involved blocks, the percentage of blocks in-
volved, the use of a 3.0 mm squares grid, or naked
eye examination of the glass slides after the patholo-
gist had circled all microscopically identifiable foci
of carcinoma with a marking pen (the pathologist’s
percentage estimate) (4-7,14,15).

The method for evaluating tumor extent ap-
plied and proposed in this study is simple and acces-
sible to all pathologists. There is no need for special
device, except the drawing on a sheet of paper. It is
not time consuming, because the pathologist draws
the proportional area seen on the microscopic field
on the sheet of paper while he examines the slides.
Considering that only a visual estimate of the tumor
extent provides an important prognostic information
after radical prostatectomy (15), our method is supe-

Figure 3 – Sheet of paper showing 3 transversal whole sections
of a prostate and 12 quadrants each one with 8 equidistant points
in a total of 96 points. Tumor extent corresponds to 9 positive
points.
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rior, because it includes a point-count method repre-
sented by the 8 equidistant points in each quadrant
of the whole-mount transverse sections. According

to the stereological principle, the distribution by area
is proportional to the volume distribution, when the
considered region is homogeneous.

Figure 4 – Distribution of positive points in 109 patients submitted to radical prostatectomy.

Figure 5 – Distribution of positive points up to a value of 69 in 97 patients submitted to radical prostatectomy.

Patients

Patients
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A number of studies have documented that
the tumor extent, the volume and the percentage of
prostatic tissue involved by the tumor within the
prostate gland are important prognostic indicators.
The tumor extent has been correlated to histologi-
cal grade, clinicopathologic stage, tumor progres-
sion, and patient survival rate (14,16). The tumor
volume has been related to metastasis, seminal
vesicle invasion, capsule invasion, histological dif-
ferentiation, and prognosis (14,17-20). The percent-
age of prostatic tissue involved by tumor seemed to
exhibit a stronger association with pathologic stage
and tumor progression than with tumor volume
(18,19).

In our study, there was a statistically signifi-
cant and direct correlation of tumor extent to all vari-
ables studied: preoperative PSA (p = 0.03), Gleason
score (p < 0.0001), surgical margins (p < 0.0001),
extraprostatic extension (pT3a) (p < 0.0001) and
seminal vesicle invasion (pT3b) (p = 0.01). A note-
worthy finding was the correlation of extent to the
primary grade in high-grade tumors. High-grade tu-
mors with a primary grade 4 or 5 were significantly
more extensive than tumors with a primary grade 3
(p < 0.01). Recent studies have shown that Gleason
score 4 + 3 and Gleason 3 + 4 are different in patho-
logical parameters and prognosis (21,22).

Although most authors agree that tumor size
(percentage of carcinoma or tumor volume) in pa-
tients with prostate carcinoma should be reported
in radical prostatectomies because of its prognostic
importance, in some analyses, tumor size has not
been considered to be an independent predictor of
tumor recurrence (2,23). Due to the simplicity and
accessibility of the method proposed in the present
study, we believe that more urologic centers will be
able to apply it and present data on the extent ver-
sus tumor recurrence controversy.

CONCLUSIONS

Tumor extent in radical prostatectomies
correlated to preoperative PSA, Gleason score,
primary Gleason grade, surgical margins and
extraprostatic extension (pT3a and pT3b). The
method for tumor extent evaluation applied and

proposed in this study is a simple one and accessible
to all general pathologists working in routine
pathology laboratories. Whether this method will be
used by more urologic centers is yet to be seen.
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EDITORIAL COMMENT

Tumor size in radical prostatectomy specimens
is an important prognostic indicator, since prostatic
carcinoma size has been linked to a number of patho-
logical  and clinical variables such as Gleason score,
pathologic stage, PSA level, response to therapy and
risk of death due to prostatic carcinoma. Several meth-
ods have been proposed for quantification of tumor
size, including simple visual inspection, measurement
of the diameter of the largest focus, grid technique and
computer-assisted morphometric measurements, but
some of these methods are time consuming, expensive
and are not available at all hospitals. For routine daily

practice, a rough microscopic visual inspection esti-
mation of the percentage of the prostatic parenchyma
that is involved by carcinoma can be provided.

In this study, the authors propose a practical
method for estimating tumor extent that can be used
by general pathologists in their laboratories due to its
simplicity, accessibility and reproducibility. The au-
thors note that tumor size is correlated with preop-
erative PSA, Gleason score, primary grade in high-
grade tumors, surgical margins, extraprostatic exten-
sion and seminal vesicle invasion, and reporting this
parameter is recommended.

Dr. Carlos Álvarez-Álvarez
Department of Pathology

Policlínica de Vigo
Vigo, Spain



121

PSA LEVELS AND BONE METASTASISClinical Urology

VALUE OF PROSTATE SPECIFIC ANTIGEN IN PREDICTING THE
EXISTENCE OF BONE METASTASIS IN SCINTIGRAPHY
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ABSTRACT

Objective: Evaluate the ability of serum concentration of prostate specific antigen (PSA) between 2
cutting points to predict the existence of bone metastasis confirmed by bone scintigraphy in man
with prostate cancer.

Materials and Methods: Two hundred and fourteen consecutive patients with prostate cancer
were evaluated during the present study in the period from 1998 to 2001. From all patients, PSA
serum concentrations and bone scintigraphy were obtained. For the study, 2 cutting points of PSA
(10 and 20 ng/mL) were adopted to predict the existence of bone metastasis.

Results: From the 214 patients, 35 (16.3%) presented positive scintigraphic examinations
for the presence of bone metastasis. No patient presented bone metastasis in scintigraphy if having
PSA < 10 ng/mL, and in only 1 patient (0.46%) with bone metastasis PSA concentration was < 20
ng/mL. Therefore, when the cutting point adopted for PSA serum concentration was 10 ng/mL, a
negative predictive value for bone metastasis was 100% with sensitivity rates of 100%. Nevertheless,
the positive predictive value and the specificity of the method were, respectively, 24.5% and 39.7%.
When the cutting point of PSA serum concentration was 20 ng/mL, an increment was observed in
rates of positive predictive value and specificity (41.5% and 73.2%), respectively, without substantial
changes in negative predictive value (99.2%) and sensitivity (97.1%) of the method.

Conclusions: Data of present study allow for the conclusion that PSA serum concentration
over 20 ng/mL was a more accurate cutting point than PSA serum concentration over 10 ng/mL to
predict the presence of bone metastasis in scintigraphy.

Key words: prostate; prostatic neoplasms; prostate-specific antigen; neoplasm staging; neoplasm
metastasis; skeleton
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INTRODUCTION

Prostate cancer occupies a prominent place
among malignant neoplasias of the genitourinary tract,
and currently represents the most common neopla-
sia, being the second most frequent cause of death by
cancer in men (1).

Presently, prostate specific antigen (PSA) is
the most accurate test for the diagnosis of prostate

adenocarcinoma (2,3-5). For prostate adenocarci-
noma, it is admitted that the higher the values of PSA
are, the bigger is the volume of tumor existing in the
patient, suggesting also a relation that is directly pro-
portional to the tumor stage (2,5-11).

Besides that, among other methods available
for evaluating the patient with prostate neoplasia, we
can mention prostatic acid phosphatase, alkaline phos-
phatase, tumor ploidy, Gleason score, ultrasonogra-
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phy, computer tomography,  magnetic resonance im-
aging, and bone scintigraphy, among others (9). Of a
particular interest, bone scintigraphy  using the ra-
dioisotope Technetium (99 mTc) methylene diphos-
phate remains as the most sensitive method for evalu-
ating the skeleton in bone metastasis diagnosis, be-
ing superior to conventional radiological study and
to the serum levels of prostatic alkaline phosphatase.
This examination presents high sensitivity with low
rate of false negatives, and besides that, 43% of indi-
viduals with metastasis detected in scintigraphy  can
be asymptomatic, 39% and 23% can have normal pro-
static acid phosphatase and alkaline phosphatase, re-
spectively. Finally, between 10 and 50% of patients
with metastasis detected through scintigraphy  present
normal radiological studies (9,11).

Scintigraphy has against it the fact of being
the most expensive examination to evaluate patients
with prostate cancer, costing around 10 times more
than PSA determination. Thus, some authors suggest
the possibility of using PSA serum levels to predict
possible scintigraphic findings (4,5,8,9,11-13). Nev-
ertheless, up to the moment, the literature presents
disagreeing results in what concerns the cutting point
to be adopted to predict the presence or absence of
bone metastasis in prostate adenocarcinoma
(1,10,14,15).

The objective of the present study is to evalu-
ate in patients with diagnosis of prostate cancer, the
relationship between serum concentration of 2 PSA
cutting points and the presence of bone metastasis in
scintigraphy.

MATERIALS AND METHODS

Two hundred and fourteen consecutive pa-
tients, with prostate adenocarcinoma, were treated in
the period between 1998 and 2001, and were retro-
spectively analyzed, being their data retrieved from
respective records.

All patients were submitted to routine exami-
nation , including the determination of PSA serum con-
centration by using the chemiluminescence method
(Ciba-CorningR, Diagnostic Corp, Automated Chemi-
luminescence System - ACS-180, USA), considering
as normal the values  between zero and 4 ng/mL.

Exclusion criteria included patients under
anti-androgenic treatment previous to the evaluation,
patients submitted to radical prostatectomy, patients
with vesical catheter, and patients with genitourinary
infection.

The diagnosis of prostate carcinoma was es-
tablished through prostate biopsy guided by
transrectal ultrasonography or in the material of pros-
tate transurethral resection performed for presumable
benign prostatic hyperplasia. After diagnosis of pros-
tate cancer, all cases were submitted to bone scintig-
raphy examination. This examination was accom-
plished between 3 to 4 hours after intravenous injec-
tion of 700 MBq 99 mTc-methylene diphosphonate,
and obtaining complete body images (anterior and
posterior). Detailed images were obtained when con-
sidered as necessary for better viewing of suspected
areas, as well as for correlation of these scintigraphic
findings with conventional radiological exams or with
computer tomography. The radiologist analyzed scin-
tigraphic exams without knowledge of the serum lev-
els of PSA, and they were interpreted as negative or
positive for bone metastasis, according to the bone
absorption of  the radiopharmaceutical.

To determine the rate between PSA serum
level and the presence of bone metastasis through
scintigraphy, 10 and 20 ng/mL were considered as
the PSA reference values. In each analysis, it has been
considered as prognostic PSA serum levels for bone
metastasis the values equal or superior to the cutting
points, and negative those values inferior to these
points.

For statistical analysis, t-Student test and
probability tests were used, considering p < 0.05 as
statistically significant.

RESULTS

From the 214 patients, 35 (16.3%) presented
positive scintigraphic exams in relation to the pres-
ence of bone metastasis, and for the remaining 179
cases (83.7%) the exams were considered as  normal.
No patient presented bone metastasis in bone scin-
tigraphy with PSA < 10 ng/mL, and only for 1 patient
(0.46%) with bone metastasis, PSA concentration was
lower than 20 ng/mL.
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Table 1 – Relationship between prostate specific antigen
(PSA) concentrations, cutting point of 10 ng/mL, and
presence of bone metastasis in scintigraphy for patients
with prostate cancer.

PSA Concentration                       Scintigraphy for
Bone Metastasis

                                                    Positive         Negative

≥ 10 ng/mL                                     35                   108
< 10 ng/mL              0                     71

Table 2 – Relationship between prostate specific antigen
(PSA) concentrations, cutting point of 20 ng/mL, and
presence of bone metastasis in scintigraphy for patients
with prostate cancer.

PSA Concentration                     Scintigraphy for

                                                      Bone Metastasis

                                              Positive             Negative

≥ 20 ng/mL                                34                       48
< 20 ng/mL         1                     131

Among patients with bone metastasis diag-
nosis, ages varied from 51 to 80 years (mean = 67.7)
and PSA serum concentrations varied from 13.8 to
500 ng/mL (mean = 97.7 ± 81.1 ng/mL). In the group
of patients without bone metastasis, the ages varied
from 53 to 86 years (mean = 67.2), and PSA serum
concentrations varied from 0.5 to 100.5 ng/mL (mean
= 17.5 ± 17.9 ng/mL (p < 0.05).

When the cutting point for PSA serum con-
centration of 10 ng/mL was analyzed, no patient pre-
sented bone metastasis in scintigraphy. Nevertheless,
among the 143 patients with PSA > 10 ng/mL, 35
(24.5%) presented bone metastasis, and the remain-
ing 108 patients (75.5%), presented normal scintig-
raphy. These values evidenced a sensitivity of 100%,
absence of false negatives, and a negative predictive
value of 100%. The specificity for this cutting point
was 39.7%, and the positive predictive value  was
24.5% (Table-1).

One hundred and thirty two patients (61.7%)
presented PSA inferior or equal to 20 ng/mL, and in
one case (0.75%) scintigraphy was positive for bone
metastasis, while the remaining 131 patients (99.2%)
presented normal scintigraphy (Table-2). On the other
hand, 82 patients (38,3%) presented PSA greater or
equal to 20 ng/mL, being bone scintigraphy positive
for metastasis in 34 patients (41.5%), and negative in
48 (58.5%). The data showed above analyzed through
probability tests indicated a sensitivity of 97.1% and
specificity of 73.2%, and a rate of false positive and
negative diagnosis of 41.5 and 99.2%, respectively,
with a PSA cutting point of 20 ng/mL, to predict the

occurrence of bone metastasis. Odds ratio calculated
for PSA equal or greater than 20 ng/mL in relation to
values inferior than this was 92.79 (IC 95% = 13.02
to 1,872.30) for the possibility of predicting bone
metastasis for prostate cancer.

DISCUSSION

As bone scintigraphy is normal for the great
majority of prostate cancer cases recently diagnosed,
normal levels or slight elevations in PSA (lesser than
20 ng/mL) should identify a subgroup of patients with
low risk for presenting bone metastasis (1). Although
our results are in accordance with this statement, they
should be regarded with some reservation, i.e., se-
rum levels of PSA inferior to 10 ng/mL should not be
understood as absolute guaranty of bone metastasis
absence, but as presenting an extremely low prob-
ability, in accordance to the results observed in this
series.

What calls the attention is mainly the high
negative predictive value found in both cutting points
adopted. By considering PSA serum concentration of
10 ng/mL as reference point for the presence of bone
metastasis, negative predictive value reaches a 100%
rate. On the other hand, it is observed an extremely
low positive predictive value (24.5%) to predict the
presence of bone metastasis for PSA ≥ 10 ng/mL.
These data certainly reflect the low rate of false posi-
tive diagnosis when these levels of PSA serum con-
centration are adopted to predict the occurrence of
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bone metastasis. These aspects are in accordance with
observations of other authors like Lobo et al. (16),
who in his series of 79 patients with prostate cancer,
found for PSA serum concentrations  lower or equal
to 10 ng/mL, a negative predictive value of 100% for
bone metastasis. Besides these, other series showed
a negative predictive value when PSA < 10 ng/mL,
from 96% to 100%, and with a cutting point of 20 ng/
mL it was 94% (15,17-19).

On the other hand, when a reference point of
20 ng/mL for PSA serum concentration was adopted,
relationships of probabilities and predictive values
were slightly altered, i.e., negative predictive value
remained very high (99.2% versus 100%), and the
sensitivity of the method, equally, was altered in a
very slight way (97.1% versus 100%). On the other
hand, a significant increment in the specificity of the
method (73.2% versus 39.7%) was observed, with a
considerable increase too, although still low, of
positive predictive value (41.5% versus 24.5%) to
predict the presence of bone metastasis for PSA ≥ 20
ng/mL.

Oesterling (9) verified in a series of 852 cases
of prostate cancer that when concentration of PSA
was lesser than 20 ng/mL, only 7 patients (0.8%)
presented bone metastasis in scintigraphy. Oommen
et al. (15) contra-indicate bone scintigraphy in
asymptomatic patients with PSA < 10 ng/mL because
cost benefit is not worth.

Disagreeing with the remaining studies
published in the literature, Wymenga et al. (1)
evaluated the relationship between routine bone
scintigraphy in patients with prostate cancer based
on serum levels of PSA and alkaline phosphatase.
Their findings were that 13% of patients with PSA <
20 ng/mL presented positive scintigraphic studies for
bone metastasis, and besides that the majority of these
cases (73.4%) presented serum levels of PSA <10
ng/mL. Perhaps low degree of differentiation in the
neoplasias evaluated in the series of these authors
can justify these results, which are in disagreement
with those found in this study and also in the majority
of previously published studies.

From the results obtained and statistical
analysis done, it seams  that the best cutting point for
a serum concentration of PSA to be adopted as a

predictor of the presence of bone metastasis in
scintigraphic studies would be 20 ng/mL. On the other
hand, there is a substantial reduction in the number
of exams unnecessarily accomplished  for staging
individuals with prostate cancer, i.e., in only 1 case
(2,8%) of prostate cancer and bone metastasis
detected through scintigraphy, PSA levels was
between 10 and 20 ng/mL.

These conclusions are in accordance with the
findings  of other authors like Chibowski et al. (11),
who observed a positive correlation among local
clinic follow up, prostatic acid phosphatase, alkaline
phosphatase,  PSA, and the findings of bone
scintigraphy. Among all these exams, PSA showed
to be the most trustworthy for this correlation, with a
mean PSA serum level  of 11.3 ng/mL when bone
scintigraphy is negative.

CONCLUSION

The results of present study allow us to
conclude that a serum concentration of PSA higher
than 20 ng/mL was a most accurate cutting point than
a serum concentration of PSA higher than 10 ng/mL
to predict metastasis in bone scintigraphy. In this way,
unnecessary costs can be avoided, since a
considerable part of prostate adenocarcinomas
present low PSA serum levels (< 20 ng/mL), and for
these cases bone scintigraphy could be unnecessary.

REFERENCES

1. Wymenga LF, Boomsma JH, Groenier K, Piers DA,
Mensink HJ: Routine bone scans in patients with
prostate cancer related to serum prostate-specific
antigen an alkaline phosphatase. BJU Int. 2001; 88:
226-30.

2. Stamey TA, Yang N, Hay AR, McNeal JE, Freiha FS,
Redwine E: Prostate-specific antigen as a serum
marker for adenocarcinoma of the prostate. N Engl J
Med. 1987; 317: 909-16.

3. Catalona WJ: Management of cancer of prostate. N
Engl J Med. 1994; 331: 996-1004.

4. Pollack A, Zagars GK, El Naggar AK, Terry NH:
Relationship of tumor DNA-ploidy to serum prostate-
specific antigen doubling time after radiotherapy for
prostate cancer. Urology 1994; 44: 711-8.



125

PSA LEVELS AND BONE METASTASIS

5. Srougi M: Prostate Specific Antígen. In: Srougi M
(ed). Prostatic Hyperplasia. Rio de Janeiro, Record.
1995; cap.5, pp. 89-111 [in Portuguese].

6. Partin AW, Yoo J, Carter HB, Pearson JD, Chan DW,
Epstein Jr, et al.: The use of prostate specific antigen,
clinical stage and Gleason score to predict
pathological stage in men with localized prostate
cancer. J Urol. 1993; 150: 1923-4 (Letter).

7. Partin AW, Yoo J, Carter HB, Pearson JD, Chan DW,
Epstein Jr, et al.: The use of prostate specific antigen,
clinical stage and Gleason score to predict
pathological stage in men with localized prostate
cancer. J Urol. 1993; 150: 110-4.

8. Stamey TA: Editorial: The central role of prostate
specific antigen in diagnosis and progression of
prostate cancer. J Urol. 1995; 154: 1418-9.

9. Oesterling JE: Using PSA to eliminate the staging
radionuclide bone scan. Urol Clin North Am. 1993;
20: 705-11.

10. Hering FLO, Srougi M: Prostate adenocarcinoma:
correlation between preoperative serum PSA, extra-
prostatic disease and tumor progression. J Bras Urol.
1995; 21: 51-3 [in Portuguese].

11. Chybowski FM, Keller JJL, Bergstralh EJ, Oesterling
JE: Predicting radionuclide bone scan findings in
patients with newly diagnosed, untreated prostate
cancer: prostate antigen is superior to all other clinical
parameters. J Urol. 1991; 145: 313-8.

12. Dalkin BL, Ahmann FR, Kopp JB: Prostate specific
antigen levels in men older than 50 years without
clinical evidence of prostatic carcinoma. J Urol. 1993;
150: 1837-9.

13. Brawer MK, Beatie J, Wener MH, Vessella RL,
Preston SD, Lange PH: Screening for prostatic
carcinoma with prostatic specific antigen: results of
the second year. J Urol. 1993; 150: 106-9.

14. Carrol P, Coley C, McLeod D, Schellhammer P, Sweat
P, Wason J, et al.: Prostate-specific antigen best pratice
policy - part II: prostate cancer staging and post-
treatment follow-up. Urology 2001; 57: 225-9.

15. Oommen R, Geethanjali FS, Gopalakrishnan G,
Chacko N, Jhon S, Kanagasabathy AS, et al.:
Correlation of serum prostate specific antigen levels
and bone scintigraphy in carcinoma prostate. Br J
Radiol. 1994; 67: 469-71.

16. Lobo G, Ladron GD, Salgado G, Donoso G, Bagus F:
Bone scintigraphy in prostatic cancer. Correlation with
clinical and laboratory features and survival. Rev Med
Chil. 1999; 127: 181-8 [in Spanish].

17. Wolff JM, Zimmy M, Borchers H, Wildberger J, Buell
U, Jacse G: Is prostate-specific antigen a reliable
marker of bone metastasis in patients with newly
diagnosed cancer of the prostate? Eur Urol. 1998; 33:
376-81.

18. Haukaas S, Roervik J, Halvorsen OJ, Foelling M:
When is bone scintigraphy necessary in the assessment
of newly diagnosis, untreated prostate cancer? BJU
Int. 1997; 79: 770-6.

19. Cadeddu JA, Pearson JD, Lee BR, Landis P, Partin
Av, Epstein JI, et al.: Relationship between changes
in prostate-specific antigen and the percent of prostatic
epithelium in men with benign hyperplasia. Urology
1995: 45: 795-800.

Received: November 26, 2002
Accepted after revision: April 1, 2003

Correspondence address:
Dr. Rafael Rodrigues Lemos
Rua Roberto Hpltermann, 283
Santa Maria, RS, 97015-570, Brazil
Fax: + 55 55 222-2798
E-mail: lemosrr@hotmail.com



126

PSA LEVELS AND BONE METASTASIS

EDITORIAL COMMENT

This article by Rhoden et al. treats a frequent
question: when shall we request bone scintigraphy to
complement the follow up of a recently diagnosed
prostate adenocarcinoma?

In fact, the answer to this question is not very
clear in literature yet. It is well known that bone scin-
tigraphy is the most accurate  imaging examination
to detect bone metastasis, being much more precise
than simple radiography, computer tomography, and
even  magnetic resonance imaging, especially for ini-
tial lesions. It is estimated that while 50% of bone
marrow has to be already substituted by metastasis in
order to be evidenced by simple radiography , only
10% of it needs to be already substituted to indicate
positive findings through bone scintigraphy (1).

The fact of the diagnosis of patients with tu-
mors in initial stages is becoming more and more
common, mainly as a result of extensive use of se-
rum PSA determinations, has changed the historical
conception of absolute need of bone scintigraphy,
especially for patients with low levels of serum PSA.
Already classical works by Oesterling, studied by the
authors, demonstrated that under the point of view of
cost-effectiveness, the probability of positive findings
in scintigraphy for patients with PSA levels inferior
to 10 or 20 ng/ml is extremely low, being question-
able its indication under these circumstances (2).

Nevertheless, in spite of these concepts, in
clinical practice bone scintigraphy remains well re-
quested as follow up exam, even for patients with
low PSA (3). This might be true due to other useful
information supplied by bone scintigraphy before
treatment: data on superior urinary tract function and
the supply of a basal study for comparison with fu-

ture findings for patients that will present bone pain
later (differential diagnostic between arthritis and
metastasis), besides stratifying risks for patients with
positive lesions.

The study of Rhoden et al. suggests that it
might be unnecessary to use the cutting point of 10
ng/ml of serum to request scintigraphy, as diagnostic
accuracy was better with 20 ng/ml. Nevertheless, the
ideal cutting point in its casuistic could only be de-
termined with the use of ROC curves for sensitivity
and specificity of the test.

Present literature gives us solid base as to not
routinely request bone scintigraphy for the follow up
of asymptomatic patients with PSA inferior to 10 or
even 20 ng/ml, as demonstrated in the present work.
Nevertheless, low morbidity of scintigraphic exami-
nation and basic information that it can eventually
supply, anyway do not disapprove or condemn the
urologist who requests the exam, even for patients
with PSA inferior to 10 ng/ml.
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ABSTRACT

Purpose: To demonstrate the economical impact of surgical castration in comparison to the
medical castration for patients with advanced prostate cancer.

Material and Methods: Between January 2001 and December 2001, 32 patients with advanced
prostate cancer underwent bilateral sub-capsular orchiectomy at our Hospital. The costs of this
procedure were compared to the costs of medical castration with LH-RH analogues.

Results: The costs of the surgical procedure were extremely reduced when compared to
published data on the medical treatment. Surgical castration did not have any stronger negative
impact on the evolution of these patients when compared to medical castration.

Conclusion: Surgical castration is an efficient and low cost treatment for advanced prostate
cancer.

Key words:  prostate; prostatic neoplasms; castration; therapy; costs and cost analysis; androgen
antagonists
Int Braz J Urol.  2003;  29: 127-32

INTRODUCTION

Most prostate cancers are hormone-depen-
dent; this means that they need testosterone for dis-
ease progression. Ninety percent of testosterone is
produced by Leydig cells of the testis, whereas adre-
nal glands account for 5% of this production. Sur-
vival after treatment can reach 10 to 15 years as shown
by Johansson & Ljunggren (1981).

The simplest way to get a hormonal block-
ade is bilateral orchiectomy, a procedure described
by Huggins & Hodges (1). Riba (1942) modified the
original technique to avoid an empty scrotum and
described the subcapsular bilateral orchiectomy. The
advantages of this technique are shown in Table-1.

The most popular treatment to reach hor-
monal blockade is the use of LH-RH analogues. The
greatest problem of this modality of treatment is its
high cost, especially if there is an expectation of ex-

tended survival, as is currently observed in the litera-
ture. Other disadvantages are shown in Table 2 (2).

Hormonal blockade can also be achieved by
using estrogens, steroidal anti-androgens and non-ste-
roidal anti-androgens, but none of these methods is
more effective or has fewer side effects than surgical
castration (3,4). Not even maximal blockade has
shown better results when compared to orchiectomy
alone or to the single use of LH-RH analogues (only
3 out of 27 randomized trials showed the benefits of
maximal blockade) (5,6).

Great savings can be achieved when LH-RH
analogues are replaced by bilateral orchiectomy, even
when the latter is adopted after hormone refractory
disease.

MATERIALS AND METHODS

Thirty-two patients with advanced prostate
cancer underwent bilateral orchiectomy at our Hos-
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pital during the year of 2001, and their clinical and
biochemical evolution, as well as the costs of the treat-
ment, were analyzed.

All patients had T3, T4 or any T adenocarci-
noma of the prostate with bone metastasis.

Bilateral orchiectomy was indicated to these
patients, in view of the need for continuous treatment.
It was adopted as primary procedure or as replace-
ment of another hormonal blockade. All patients were
informed on the details of the surgical procedure, its
risks and its possible complications.

The operation was performed under local
anesthesia and sedation, and there were no in-patients.
The mean time of the procedure was 17 minutes, and
100 mg i.v. of cetoprofen and 1g i.v. cefazolin were
routinely administrated.

Data on patients and their biochemical evo-
lution are shown in Table-3. The mean age of the pa-
tients was 73.81, ranging from 59 to 93. Eighteen
patients had a Gleason score of up to 6, and 5 pre-
sented figures above 7.

The “Unified Health System”, which com-
prises public health-care in Brazil, covered the costs
of all patients.

RESULTS

None of the patients stayed in hospital for
more than 12 hours on the day of surgery.

The median follow up was of 11.43 months.
Eight patients had taken anti-androgens be-

fore the procedure. In this work only 4 patients re-
quired anti-androgens after surgery to control rising
PSA, whereas the PSA levels of 27 of them decreased
after the intervention. The lowest nadir obtained was
0.08 ng/mL.

Four patients showed no PSA decrease 30
days after orchiectomy, but 3 of them had already been
diagnosed for hormone refractory disease.

Two patients died of prostate cancer, respec-
tively 5 and 9 months after surgery (at their first pre-
sentation, the former patient had a PSA level of 890
ng/mL and the latter had already been restricted to
bed due to bone metastasis at lumbar spine).

No patient required any medication other than
cetoprofen and paracetamol to control surgical pain.

Three patients presented scrotal hematoma
and were treated with antibiotics and local care.

No psychological complaints were referred
to the surgery.

DISCUSSION

The amount paid by the Brazilian public
health care for each bilateral orchiectomy was US$
43. The cost of surgical castration varies depending
on the country where it is performed and considering
different kinds of social security systems.

In the present context, a single dose of LH-
RH analogue costs 1.6 times more when compared to
the surgical procedure. Considering the median fol-
low up of 11.41 months and the fact that those 30
patients remained alive at the end of this work, we
can estimate a total cost of US$ 33,387.63 with LH-
RH analogues.

The subcapsular technique bypasses the need
for prosthesis thus contributing to a lower cost when

Table 1 – Advantages of surgical castration for advanced
prostate cancer.

• Low cost procedure (local anesthesia, out patient)

• Immediate effect (castrate levels of testosterone in 12h)

• Low morbidity

• Effectiveness comparable to other clinical castration
   methods
• Definitive treatment

• No psychological negative effects (no empty scrotum)

• No need of anti-androgens to avoid “flare”

Table 2 – Disadvantages of LH-RH analogues for ad-
vanced prostate cancer.

• Continuous or periodic treatment (long-life)

• Negative psychological effects due to the continuous
   treatment
• High costs to public and private health care companies

• Risk of non-effective medication if not well stored

• Need of anti-androgens to avoid “flare”

• High cost
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compared to total orchiectomy. Chapman reported no
difference on testosterone and LH values when com-
paring subcapsular to total orchiectomy (7). Hering
et al. also showed no statistical difference between
total and subcapsular orchiectomy, nevertheless, re-
lated 43% of psychological side effects in the sub-
capsular group (8).

Side effects like mastalgy, gastric symptoms
and higher risk of deep vein thrombosis were not seen
in our work, but they are reported when estrogens or
anti-androgens are used (3,4).

Public health entities can reap significant
savings when castration is taken as a treatment for
advanced prostate cancer. Depending on the country,
a single dose of LH-RH analogue can be more ex-
pensive than bilateral orchiectomy.

This paper clearly shows that surgical cas-
tration, at our institution, is an efficient, inexpensive,
simple and low psychological effect modality of treat-
ment for advanced prostate cancer. In addition, the
quality of life of patients submitted to orchiectomy
was good, as has already been shown by several pa-
pers (11). This work shows that, if well informed,
patients with advanced prostate cancer accept bilat-
eral orchiectomy well.

Better results in relation to nadir could have
been achieved with a longer follow up, but this is not
the aim of the present work (10).

There will always be indication for other
hormone blockade modalities (mainly LH-RH ana-

logues) in situations such as intermittent treatment,
radiotherapy adjuvant or concomitant treatment or
even in cases in which the patient does not accept
surgical castration (9).

Mariani & Glover suggested that the savings
brought about by the substitution of LH-RH analogues
for surgical castration should be channeled to research
of new prostate cancer treatment modalities (12).

CONCLUSIONS

This work shows that bilateral subcapsular
orchiectomy is a low cost, efficient modality of treat-
ment for advanced prostate cancer at our institution.
Its acceptance is quite good and its psychological ef-
fects are almost inexistent.

We suggest the urologist who deals with pros-
tate cancer to consider the economical impact when
offering the different ways to treat advanced prostate
cancer, or, at least, to propose surgical castration when
the diagnosis of hormone refractory disease is made.
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still needs more detailed studies on the types of treat-
ment and more reflection on the part of urologists. If
we consider how limited the resources of our Public
Health System are, it is very important to discuss and
review the amount of money that is spent on LH-RH
analogues that offer the same results and benefits as
an orchiectomy.

I reinforce the authors’ opinion, which is cer-
tainly also shared by other urologists. Mariani, who
has already been mentioned (1), explores the topic
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very well. Based upon his reflections and his data,
the amounts we would spend on LH-RH analogues
for just one patient of non hormone-refractory ad-
vanced disease (in an average of 30 months) would
be the following: US$ 43 x 1.6 x 30 months. This
means that each medical castration costs 4700% more
than the US$ 43 that are spent on an orchiectomy.
Moreover, the medical procedure does not offer any
logical benefit and shows the same results in terms
of the patient’s survival. These resources could ben-
efit 48 patients with the definitive surgery, without
taking into consideration those approximately 15%
of the patients who possibly would end up migrating
into the surgical treatment. In other words, for each
patient treated with LH-RH analogue, we could per-
form an orchiectomy in one patient and still offer the
access to 47 other patients to surgeries of the same
type.  In terms of public health, our leaders should
consider these issues.

A survey held among medical doctors in the
USA has indicated that 68-81% of the American urolo-
gists recommend medical anti-androgenic therapy (2).
Another study has further demonstrated that when the
patient is invited to choose his own treatment freely
after being informed of his possibilities, 70% also
prefer the medical treatment. However, when 20% of
the costs of the treatment are asked for as a counter-

EDITORIAL COMMENT

Orchiectomy was the first efficient treatment
for advanced prostate cancer since the work of
Huggins & Hodges, cited in the article. It is still used,
which proves its value.

Many drugs have been developed to treat this
disease. Each of them acts differently, but all have
the same aim. However, these drugs are difficult to

part on the part of the patient, only 24% choose medi-
cation (1). These figures, in addition to the fact that
both treatments offer the same results, cast some
doubt over the premise. They suggest the need for
us to undertake studies about these types of treat-
ment and their consequences on the patient’s self-
esteem, on his physical appearance and especially
on his quality of life considering our socio-cultural
and economical situation. An inadequate and unreal
resource policy is not fair and may limit the benefit
to many other patients.
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dose and especially their price render them inacces-
sible to a great part of our population, which leads
our patients to abandon treatment quickly and to suf-
fer the consequences of the disease.

Among institutional patients, we notice that
even with free distribution of the drug, the rate of
adherence to the treatment is not as high as desired,
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which usually occurs due to the socio-economical and
cultural level of these patients. Another important fac-
tor to be considered are the side-effects of many of
these drugs, as well as the absolute contraindication of
some drugs for patients with deep vein thrombosis.

Sub-capsular orchiectomy is an excellent op-
tion for these patients, since it is a definitive treat-
ment, has minimal side-effects and no contraindica-
tion, and it avoids psychological trauma due to an
empty scrotum.

It has been questioned whether sub-capsular
orchiectomy would be as efficient as total orchiec-
tomy. However, recent studies show that beyond be-
ing equally effective, the former is more economical,

since it bypasses the need for a testicular prosthesis
and disagreeable psychological side-effects (1).

This article thus demonstrates that in terms
of effectiveness and costs, sub-capsular orchiectomy
is extremely efficient for the treatment of advanced
prostate cancer, being more economical, avoiding
difficulties with doses and side-effects and keeping
the esthetics of the scrotum.
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ABSTRACT

Objective: Comparing in human semen samples with low initial quality, the effects of 2
techniques of cryopreservation and dilution/centrifugation after thawing on the spermatic motility
and vitality.

Materials and Methods: Semen samples from 15 oligo and/or asthenozoospermic individuals
assisted in the infertility sector of a tertiary hospital were obtained through masturbation. The samples
were divided into 2 portions of equal volume, and diluted (1:1; v/v) with the cryoprotector containing
glycerol (Test yolk buffer). One portion was frozen through the technique of liquid nitrogen vapor
with static phases (group I - GI), while the other was frozen through a programmable biological
freezer with linear speed (Planer, Kryo 10, series III) (group II - GII). The following parameters
were assessed before freezing and after thawing: percentage of spermatozoa with progressive motility
(Prog%) and percentage of live spermatozoa (Vit%). After defrosting, Prog% was assessed before
and after removal of cryoprotector diluent, in different time intervals (zero, 3 h, and 24 h). The
statistical analysis has been accomplished by using the non-parametric tests of Wilcoxon and Friedman.

Results: There was significant reduction of Prog% and Vit% from before freezing to after
defrosting in both groups, I and II (p < 0.001). Values of Prog% and Vit% were not statistically
different between groups, after thawing. It has been observed a significant reduction in Prog% among
portions frozen with the automated technique after dilution and centrifugation for removal of
cryoprotector (p = 0.006). After cryoprotector removal, Prog% has been kept unaltered, in both
groups, during the first 3 hours of incubation, although being superior in group I (p = 0,04). There
was a significant decrease in Prog% after 24 hours of incubation, in both groups (p < 0,01).

Conclusion: For human semen samples with low initial quality, freezing through vapor technique
or through the automated technique showed to be equivalent in regarding recovery of live spermatozoa
with progressive motility. The effects of dilution and centrifugation to remove the cryoprotector had a
negative impact only in samples frozen through the automated technique. In both techniques, progressive
motility is kept constant during the  first 3 hours after  thawing and removal of the cryoprotector, but is
drastically diminished by the end of an incubation period of 24 hours.

Key words: infertility; spermatozoa; cryopreservation; sperm motility
Int Braz J Urol.  2003;  29: 133-40
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INTRODUCTION

Cryopreservation of human semen is used to
preserve the individual’s fertility in several situations,
such as before surgical procedures that can harm fer-

tility, before vasectomies, or before chemotherapeu-
tic and radiotherapeutic treatments for specific can-
cer cases, which generally cause germinal aplasia (1).
Besides that, semen banks are used to supply donor

Clinical Urology
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semen to infertile couples (2). In artificial insemina-
tions with donor semen, the use of cryopreserved se-
men is mandatory, and it should be kept under quar-
antine for at least 6 months, in order to avoid the pres-
ence of acquired immunodeficiency syndrome, among
other sexually transmitted diseases (3). More recently,
cryopreservation is been employed to store exceed-
ing spermatozoa, aspirated from the epididymis or
the testicle, for eventual use in procedures of high
complexity assisted reproduction (example: ICSI –
intracytoplasmic sperm injection), and to store sper-
matozoa obtained during reconstructive microsurger-
ies of male genital tract (vasovasostomy and
vasoepididymostomy), as additional fertility guaran-
tees (4).

Nevertheless, even with the use of advanced
cryopreservation techniques, 25 to 75% of spermato-
zoa die or are irreversibly harmed during the process
(5). Thus, researches aiming to improve the final qual-
ity of cryopreserved human semen are welcome, for
they can benefit a greater number of patients through
the increase of pregnancy indexes. The objective of
this study was to evaluate, in human semen samples
with low initial quality, the effects of 2
cryopreservation techniques on the spermatic motil-
ity and vitality, as well as the impact of dilution/cen-
trifugation after thawing.

MATERIALS AND METHODS

Samples Collection and Seminal Analysis
Semen samples of individuals assisted in the

human reproduction sector of a university hospital
were obtained through masturbation in sterile con-
tainers after sexual abstinence of 48 to 72 hours. The
ethics committee for research in the institution has
approved the study, and all participants signed free
and informed consent. Each ejaculate sample was
incubated for 30 minutes at 37°C to allow liquefac-
tion. Samples were analyzed in accordance with the
criteria established by OMS (6). The percentage of
spermatozoa showing progressive motility [degrees
a + b, being classified as (a), the spermatozoon with
fast progressive linear movement, and as (b), slow
progressive linear movement, or non-linear - Prog%],
the percentage of live spermatozoa (Vit%), and the

number of polymorphonuclear leukocytes has been
evaluated. Sperm vitality has been evaluated through
the eosin-negrosin supravital technique, and the num-
ber of leukocytes through the myeloperoxidase tech-
nique. The criteria for inclusion of samples in the
present study were: ejaculated volume greater or equal
to 2.0 mL, sperm concentration < 20x106/mL, pro-
gressive sperm motility < 50%, and number of poly-
morphonuclear leukocytes < 1.0x106/mL. At least 200
spermatozoa were analyzed from each specimen, for
calculation of Prog% and Vit%.

Cryopreservation Technique
Each individual supplied a single sample of

semen that has been divided in 2 parts of equal vol-
ume. As cryoprotective agent, a ready to use diluent
has been used, commercially available, containing egg
yoke at 20% (v/v), glycerol at 12% (v/v), 85 mM of
Tris ([hydroximethyl]amino methane), 189 mM TES
(n-Tris [hydroximethyl] methyl-2-amino-ethane-
sulphonic acid), 11 mM of glucose, 0,25 mg/mL of
streptomycin sulfate, 0.15 mg/mL of penicillin pH =
7,35 (Test yolk-buffer, Irvine Scientific, Santa Ana,
USA). The containers containing the cryoprotective
diluent were kept stored at -20ºC, and were defrosted
in water bath at 37ºC, for 20 minutes, before use. In a
15 mL polystyrene tube (Falcon, San Diego, USA),
portions of the cryoprotector media, corresponding
to 25% of volume of semen to be frozen, were added
to each part at each 5 minutes, and mixed by using
the aliquot mixer (Miles, Elkhart, USA). This proce-
dure has been repeated until obtaining equal volume
of diluent media and ejaculated part (proportion 1:1).
The final mix was distributed into plastic sterile tubes,
cylindrical with conic base, each one capable of han-
dling 1.0 mL of mix (Corning, USA).

One of the parts was cryopreserved by using
the liquid nitrogen vapor technique with static phases
(group I - GI), while the other was frozen by using a
biologic freezer with programmable linear velocities
(Planer, Kryo 10, series III) (group II - GII). With the
vapor technique freezing, the tubes were arranged in
metallic stands appropriate to be used with nitrogen
drum. A maximum of 2 tubes were arranged in each
stand. Real freezing consisted of 3 consecutive steps:
a) cooling phase: the metallic stands containing the
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cylindrical tubes with the sample were placed inside
a freezer, with temperature adjusted to 20ºC negative
in horizontal position, and maintained inside this en-
vironment for 8 minutes, in order to reach the tem-
perature of +4°C; b) freezing phase: the metallic
stands containing the cylindrical tubes were trans-
ferred to the mug of the liquid nitrogen drum (N

2
L),

being each stand placed in the vertical position, with
the 2 cylindrical tubes situated in upper positions.
Then, the mug was transferred to the drum contain-
ing liquid nitrogen just in its base, so that the inferior
cylindrical tube was placed at 15 cm of the N

2
L level,

and the upper tube at 18 cm. Temperature in the re-
gion occupied by the cylindrical tubes was kept
around -79ºC, checked through appropriate thermom-
eter (Fisher, USA), and the tubes were kept inside
this closed N

2
L vapor environment for a 2 hours pe-

riod. Freezing speed of this phase is estimated in 10°C/
minute. Checking of N

2
L level was accomplished in

a systematic way before the beginning of
cryopreservation process; c) storage phase: after 2
hours under N

2
L vapor, the metallic stands contain-

ing the cylindrical tubes were transferred to the stor-
age drum, being then immersed in N

2
L at -196ºC.

Automated freezing was accomplished by
using a biologic freezer (Planer Kryo 10, series III,
Perkasie, Pennsylvania, USA), programmed for lin-
ear reduction of temperature, in accordance with the
following protocol: a) 0.5°C/minute, from room tem-
perature up to –6,0°C; b) 10°C/minute, from –6°C up
to –86°C; c) immersion in liquid nitrogen at –196°C.

Both parts remained stored in liquid nitro-
gen for at least 48 hours. For sample thawing, cylin-
drical tubes were removed from the storage drum and
kept at room temperature for 5 minutes. Next, they
were transferred to a greenhouse at 37ºC, where they
stayed for another 20 minutes. Removal of cryopro-
tective diluent was accomplished through the dilu-
tion of the thawed specimen by using modified BWW
medium (HEPES-Biggers-Whitten-Whittingam,
Irvine Scientific, Santa Ana, CA) (1:2, v/v), enriched
with 5% of human albumin, and centrifuged for 5
minutes at 1000 rpm. The same procedure was re-
peated to completely remove the diluent, and the re-
sulting sediment was re-suspended in 1.0 mL of modi-
fied BWW containing albumin.

After thawing, Prog% and Vit% were evalu-
ated, being the Prog% evaluated before and after re-
moval of cryoprotective diluent. After diluent re-
moval, the Prog% was evaluated at different time in-
tervals (zero, 3, and 24 h).

Statistical Analysis
The criterion of data normality was evalu-

ated through the Kolmogorov-Smirnov test. Because
the variables do not assume a normal distribution, the
evaluation of differences of Prog% and Vit%, between
pre-freezing and post-thawing, and between pre and
post cryoprotector removal (Prog%), was accom-
plished through the non-parametric test of Wilcoxon.
Differences between samples frozen through manual
and automated technique in relation to Prog% and
Vit% values were evaluated through the Friedman test.
The data is expressed as median and 25% and 75%
percentiles. Values of p ≤ 0.05 were considered as
statistically significant. Statistical analysis was ac-
complished through StatSoft program, Tulsa, OK,
USA.

RESULTS

The percentage of spermatozoa showing pro-
gressive motility (Prog%) and the percentage of live
spermatozoa (Vit%), before and after cryopreservation
by using the vapor and  automated techniques, are ex-
pressed in Table-1. There was significant reduction of
Prog% and Vit% from before freezing to after thaw-
ing, for both groups, I and II (p < 0.001). Values of
Prog% and Vit% were not statistically different after
thawing, between groups I and II.

Post-thawing values of Prog%, before
cryoprotector removal, and at zero, 3 h, and 24 h af-
ter its removal, are expressed in Table-2. There was
no difference in Prog% for groups I and II before re-
moval of the cryoprotective diluent. It has been ob-
served, nevertheless, stronger Prog% reduction in
aliquots frozen through the automated technique af-
ter dilution and centrifugation for removal of the cryo-
protective diluent (p = 0.006). After cryoprotector
removal, the Prog% was not altered, in both groups,
during the first 3 hours of incubation, although being
superior in group I (p = 0.04). There was a signifi-
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Table 1 – Percentage of spermatozoa showing progressive motility (Prog%) and percentage of live spermatozoa (Vit%),
before and after cryopreservation by using vapor and automated techniques, in 15 samples of patients having
oligoasthenozoospermia.

Spermatic Parameters                          Prog% Median (25%-75%)    Vit % Median (25%-75%)

Pre-freezing
Post-thawing
   • Vapor
   •  Automated
Value of  P 1

Value of  P 2

1 Comparison of Prog% and Vit% values for before freezing and after thawing; 2 comparison of post-thawing values of Prog% and
Vit% among aliquots frozen through the vapor and automated techniques.

42.0 (35.0 - 48.0)

 8.0 (3.0 - 24.0)
10.0 (2,0 - 28.0)

< 0.001
  0.84

89.0 (82.0 - 92.0)

46.5 (39.5 - 61.5)
58.0 (35.0 - 71.5)

 0.007
0.34

cant fall in Prog% after 24 hours of incubation, for
both groups (p < 0.01).

DISCUSSION

In spite of using modern protocols for
cryopreservation of human semen, sperm survival
after defrosting remains unsatisfactory, and pregnancy
rates are inferior to those obtained with fresh semen
(7). Various studies have shown that the freezing  and
thawing process of human semen leads to the decrease
of sperm motility (8), alterations in the pattern of
penetration in the cervical mucus, decrease of pen-
etration in hamster oocytes (9), alterations in the
acrosomal structure and in the plasmatic membrane,
besides the decrease in the activity of acrosomal pro-
tease (acrosin) (10). The main factors involved in the
physiopathology of these events are the osmotic ef-
fects of the freezing  and thawing process over the
plasmatic membrane of spermatozoa, leading to al-
terations of permeability and cellular death (11); and
the sub-lethal damage that results from a combina-
tion of factors, including: cellular dehydration and
re-hydration, besides alterations in the cellular bio-
chemistry and physiology (decrease of enzymatic
activity, activation of lipidic peroxidation cascade,
with consequent generation of reactive species of
oxygen and oxidative damage) (12).

The fertility potential of cryopreserved semen
depends, mainly on the initial quality of the sample,

on the cryoprotector used, and on the freezing  tech-
nique. Since the decade of 60’s, cryopreservation of
human semen is been routinely accomplished through
the liquid nitrogen vapor technique, by using glyc-
erol as cryoprotector (13). The best survival of hu-
man spermatozoa is obtained when: 1) the cooling
velocity of room temperature up to 4/5°C is of 0.5
to 1.0°C/minute; 2) the freezing velocity of the fu-
sion point up to -80°C is around 10ºC/minute (14),
i.e., fast enough to minimize dehydration, but not
so quick to cause the formation of intracellular ice.
Both techniques employed in this study follow these
principles, being such velocity just estimated when
using the vapor technique, while with the automated
technique it is possible to exactly program the freez-
ing velocities for each process phase. Yin & Seibel
(15) checked the temperatures inside and outside of
the semen samples frozen through the vapor tech-
nique, and have verified that after 10 minutes inside
the vapor, the temperature of the sample reached –
80°C, which is compatible with  a mean freezing ve-
locity of –10ºC/minute. Nevertheless, these authors
have observed a variation of ±6°C/minute in the dif-
ferent points of the curve, and discrepancy of up to
30°C between the temperatures of vapor and sample.

As the control of temperature by using the
biologic freezer is more exact, many studies have been
accomplished in the intention of comparing both tech-
niques. Although some have shown that the automated
freezing preserves the quality of human semen better
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Table 2 - Post-thawing values of the percentage of spermatozoa showing progressive motility (Prog%), before dilution
and centrifugation for removal of cryoprotector, and for different incubation periods (zero, 3 h, and 24 h) after its
removal, in 15 samples of patients having oligoasthenozoospermia.

Removal of Cryoprotector Vapor        Automated       Value of P 1

Before
After
  zero h
       3 h
     24 h
2 Value of P a X b

2 Value of P  b X c

2 Value of P  b or c X d

8.0 (3.0-24.0) a

9.0 (1.0-16.0) b

9.0 (2.0-15.0) c

1.0 (0.0-5.0) d

0.22
0.69

  0.003

10.0 (2.0-28.0) a

5.0 (1.0-17.0) b

5.0 (1.0-10.0) c

0.0 (0.0-3.0) d

  0.006
0.06

  0.002

0.84

0.13
0.04
0.62

1 Comparison of Prog% values among aliquots frozen through the vapor and automated techniques; 2 comparison of Prog% values
before removal of cryoprotector, and in different incubation periods (zero, 3 h, and 24 h) after its removal.

than the vapor technique (16,17), others do not con-
firm such benefit (18,19).

Infertility is one of the sequels of cancer treat-
ment. In approximately 50% of individuals with can-
cer, the seminal quality is already decreased before the
beginning of the treatment. Oligoasthenozoospermia
is observed in 17-77% of testicle cancer patients and
in 2/3 of Hodgkin disease patients (20). Many men in
reproductive age having cancer are directed to
cryopreservation of semen before beginning chemo-
therapy and/or radiotherapy. In this study, we have used
samples of oligoasthenozoospermic semen, for they
are the most frequently obtained from individuals that
have cancer and are directed to the semen bank. We
have not observed differences between the techniques
in what concerns spermatic motility and vitality. Ragni
et al. (21), on the other hand, have compared the 2
freezing techniques in semen samples from men that
had testicle cancer and Hodgkin disease, and have
verified better sperm motility with the use of auto-
mated freezing. Progressive sperm motility is one of
the crucial parameters for low complexity assisted
reproduction techniques to be successful, as intra-uter-
ine insemination (22). Besides that, motility is ac-
cepted as an indicator of efficacy in the process of
freezing and thawing (10).

When we compare cryo-efficiency, other
factors besides those mentioned above should be

taken into consideration, like cost, time, and sim-
plicity of method execution, besides practical im-
plications. The automated freezer is expensive and
consumes 3 to 5 times more liquid nitrogen than the
vapor technique. Although the execution time of the
method is similar between the techniques, the auto-
mated freezing is less laborious, as the biologic freezer
needs to be constantly monitored. In a practical point
of view, freezing through the vapor technique is more
convenient, because it allows the freezing of patients’
semen at any moment in the day, being possible also
to maintain the samples in the vapor at –80°C during
the night, without harming the final quality of the
process. Besides that, any difference in the final qual-
ity of the frozen semen should be interpreted with
caution, because for semen samples with very low
initial quality ( < 5.0x106 motile spermatozoa), intra-
uterine insemination will be rarely viable to obtain
pregnancy, being necessary to use in vitro fertiliza-
tion associated to the intracytoplasmic sperm injec-
tion, whose chance of success does not seam to di-
minish even in cases in which very few motile sper-
matozoa are present (20).

In the majority of studies, sperm quality after
freezing and thawing using a variety of techniques is
evaluated immediately after thawing. Nevertheless, the
cryoprotective diluent, which has toxic effects over
the oocytes, should be removed in order to prepare the
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spermatozoa for intra-uterine insemination or in vitro
fertilization (23). Removal of cryoprotector, which is
accomplished through the dilution with culture medium
and centrifugation, causes osmotic shock and even
diminishes the final quality of the cryopreserved
semen. In this study, the removal of the cryoprotective
diluent had a negative impact over the progressive
motility of spermatozoa cryopreserved through the
automated technique. This harmful effect did not occur
with the thawing through the vapor technique.
Explanation for this finding is not clear, but it can be
due to the thawing technique that has been employed.
In both groups, the spermatozoa were thawed at room
temperature for 5 minutes, with subsequent incubation
at 37°C. Progressive motility immediately after
thawing was similar between groups, but has
diminished in 50% after dilution and centrifugation
with the automated technique. Other studies have
shown that for freezing through the automated
technique, the best sperm recovery is obtained through
slow thawing, i.e., by keeping the samples under 22°C
for at least 10 minutes (16,18). Taylor et al. (16) and
Verheyen et al. (18) have also observed significant
reduction in the sperm motility after dilution and
centrifugation for cryoprotector removal, which was,
nevertheless, of the same magnitude for the manual
and automated techniques. Nevertheless, the studies
are not comparable, because the thawing protocol was
different, and the authors assessed semen samples with
high initial quality, while we have assessed samples
with low initial quality.

In this study, both cryopreservation
techniques allowed for progressive motility after
thawing and removal of cryoprotector to be kept
unaltered during the first 3 hours of incubation, being
drastically diminished after 24 hours. Such fact has
a practical importance, because the longevity of
spermatozoa submitted to the freezing and thawing
process is short, and the use of them in assisted
reproduction procedures should be adequately
synchronized.

CONCLUSIONS

Vapor and automated techniques are similar
for oligozoospermic samples in terms of recovery of

spermatozoa with progressive motility after thawing.
After thawing, the longevity of spermatozoa is short,
and they should be preferably used within the first 3
hours after removal of cryoprotector. The effects of
dilution and centrifugation for the removal of the
cryoprotector had negative impact only in samples
frozen through the automated technique, and such
difference can be related to the thawing speed, which
will be assessed in a coming study.
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EDITORIAL COMMENT

The technique of spermatozoa freezing should
be very encouraged in cases of cancer, before beginning
treatment, regardless of sample quality. The new
techniques of assisted reproduction, especially the
intracytoplasmic sperm injection  (ICSI) might allow
for a posterior pregnancy, even by using bad quality
spermatozoa previously frozen, or with low recovery
after thawing.

In this work, the observation that the process
of freezing by using programmed freezer did not show
any advantage over traditional freezing by using
nitrogen vapor, is of a great value, for it diminishes
the cost of treatment, well known as being high for
the couple.

Dr. Paulo Neves
 Laboratory of Human Reproduction

State University of Campinas, Unicamp
Campinas, São Paulo, Brazil
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PERCUTANEOUS EPIDIDYMAL SPERM ASPIRATION (PESA) IN MEN
WITH OBSTRUCTIVE AZOOSPERMIA
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ANDREA G. GALUPPO, ROBERTA WONCHOCKIER
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ABSTRACT

Objectives: Assessing the efficiency of repeated percutaneous epididymal sperm aspiration
(PESA) in men with obstructive azoospermia, and also the possibility of cryopreservation of remaining
material for future use in intracytoplasmic sperm injection (ICSI).

Method: Retrospective study, in which 79 procedures of PESA were assessed in 58 patients
(mean age = 45 years), whose partners had mean age of 34 years. Vasectomy was the most frequent
cause of obstructive azoospermia (n = 46).

Results: Motile spermatozoa were obtained in 65 procedures (82%). PESA was twice repeated
for 15 patients, 3 times for 5 patients, and 4 times for 1 patient. Spermatozoa were found in 13 (87%)
patients in the second attempt, in 4 (80%) patients in the third attempt, and in the only patient that
had accomplished 4 procedures. In 30 procedures (37%), we have obtained enough material for
cryopreservation. In 12 among the 13 samples thawed (n = 13 patients), motile  spermatozoa were
found, and ICSI was accomplished. Four patients that did not use their samples requested the
elimination of the material. Total rate of pregnancy per transference was 21/55 (38%). In 14 PESA
procedures, it was not possible to find spermatozoa; in these cases, the patients opted for accomplishing
the procedure of testicular sperm aspiration (TESA).

Conclusion: PESA is an efficient and simple method of retrieving spermatozoa, allowing
repeated procedures. Additionally, spermatozoa collected through PESA can be cryopreserved.

Key words: male infertility; azoospermia; sperm; aspiration; epididymis; testis; punctures
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INTRODUCTION

The use of intracytoplasmic sperm injection
(ICSI) as clinical practice revolutionized the treat-
ment of patients with severe male factor of infertility
(1). Even patients bearing obstructive azoospermia
can benefit from the ICSI technique to obtain preg-
nancy, by collecting spermatozoa directly from the
epididymis. The first method to be introduced was
the microsurgical aspiration of spermatozoa from the
epididymis (MESA – microscopic epididymal sperm
aspiration) in 1985 (2,3), followed in 1995 by the
development of another method, percutaneous epid-

idymal sperm aspiration (PESA) (3,4). Since then,
both techniques have been constantly compared in
relation to efficiency, easiness of execution, patient
recovery, possibility of repetition for the same pa-
tient, among other factors.

Initially, spermatozoa obtained from the epi-
didymis were used in in-vitro fertilization (FIV), but
rates of fertilization and pregnancy by transference
were low, as for instance with values of 11% for fer-
tilization rate and 8% for pregnancy rate (2,5,6). With
the development of ICSI, results obtained became to
be better, showing that the 2 techniques (PESA and
ICSI) can be used together and successfully (4). In a
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work described by Friedler et al., fertilization rate of
56% and pregnancy rate by transference of 31% were
obtained, when using spermatozoa obtained through
PESA for accomplishment of ICSI (3).

According to Dohle et al. (4), PESA was intro-
duced as a less invasive technique for spermatozoa re-
trieval, which can be accomplished in an outpatient ba-
sis with the use of local anesthesia. The percentage of
success (obtainment of motile spermatozoa) with this
work was of 62% from total cases. According to the
same authors, other advantages of PESA in relation to
MESA are minimal discomfort for the patient, and lesser
complication rate when compared to open surgery. Also,
PESA does not need microsurgical instruments, like
microscope, and is a very simple technique with low
cost (7). According to Friedler et al. (3), after ICSI pro-
cedure, which requires the use of some spermatozoa
only, cryopreservation of remaining material is feasible
for the majority of patients, avoiding the necessity of
future spermatozoa retrieval. In this same work, Friedler
et al. accomplished the freezing of remaining PESA
material, obtaining motile spermatozoa after thawing
(3). Therefore, the possibility of cryopreservation for
spermatozoa retrieved through PESA would be a fea-
sible alternative.

Because PESA technique has been recently de-
veloped, there is still a little apprehension in relation
to the damages it can cause to the system of ducts in
the epididymis, leaving doubts in relation to the possi-
bility of repeated procedures (8). Rosenlund et al. (8)
demonstrated that PESA procedure could be success-
fully repeated without harming the epididymis, but there
is no consensus in relation to the number of repeated
procedures that can be accomplished without risks for
the patient, yet.

The objective of this work is the presentation
of 79 PESA procedures, analyzing the reproducibility
of the technique in the same patient, and the possibility
of cryopreservation of spermatozoa obtained for future
use in ICSI.

MATERIALS AND METHODS

Seventy-nine  PESA procedures were per-
formed in 58 patients between August 1996 and De-

cember 2000. The mean age of men was 45 years,
and the mean age of their wives was 34 years. The
main cause of infertility was vasectomy in 46 cases
(79%), vas deferens agenesis in 6 patients (10%),
and other causes in 6 patients (10% - obstruction of
male genital tract and failure in vasectomy rever-
sion).

When no motile spermatozoa were found
in the samples retrieved from the epididymis (nega-
tive PESA), testicular sperm aspiration (TESA) was
accomplished.

Study Design
Repeated PESA procedures were performed

should the patient obtain a negative result (absence
of spermatozoa), in case of abortion, or desire for a
second child. The material collected with PESA was
used for ICSI, and the exceeding material was
cryopreserved in case the patient authorized it (Fig-
ure-1). TESA was accomplished when no sperma-
tozoa were found during epididymal puncturing.

Percutaneous Epididymal Sperm Aspiration
(PESA)

All procedures have been done with local
anesthesia (1% of lidocaine for blocking the sper-
matic cord). Aspiration of epididymis has been done
with a 27.5 G needle coupled to a tuberculin sy-
ringe containing 0.05 ml of Dulbecco’s medium
(Gibco). The epididymis was held between the
surgeon’s thumb and index finger. The needle was
introduced in the epididymis head, the closest to the
testicle (6). In each side, 2 to 3 punctures were ac-
complished, always changing syringes and needles
for each puncture. The samples were analyzed in
optical microscope to verify the presence of sper-
matozoa. Counting of spermatozoa was not accom-
plished due to the small quantity of material avail-
able. The material was store at 37º C up to the pro-
cedure

Testicular Sperm Aspiration (TESA)
The procedure was accomplished through local an-
esthesia (5 ml of lidocaine for blocking the sper-
matic cord). The testicle was firmly held and a 16 G
needle adapted to a 20 ml syringe filled with approxi-
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Figure 1 – Plan of retrospective study. ICSI = intracytoplasmic sperm injection, PESA = percutaneous epididymal sperm aspiration,
TESA = testicular sperm aspiration, spz = spermatozoa.

mately 0.5 ml of culture medium (modified HTF -Irvine
Scientific) was introduced in the superior pole of the
testicle. The aspiration was accomplished along the
longitudinal axis, avoiding the epididymis head. When
the needle was inside the testicular parenchyma, a nega-
tive pressure was applied to the syringe, by pulling the
embolus up to 20 ml. The material collected was ana-
lyzed under optical microscope, and dissected with the
help of 2 bistouries to liberate the spermatozoa from
the tissue. Counting of spermatozoa was not accom-
plished due to the small quantity of material available.

Each testicle was punctured just once. TESA has been
accomplished in 11 patients, for whom motile sperma-
tozoa were not found with PESA.

Intracytoplasmic Sperm Injection (ICSI)
Blocking of ovarian function was accom-

plished with LH-RH analog followed by controlled
ovarian hyper-stimulation induced through the admin-
istration of human menopausal gonadotrophin, or
urofollitropin (FSH), or recombinant FSH. When a
follicle reached 22 mm, or 2 follicles reached 18 mm
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Table 1 – Number of ICSI (intracytoplasmic sperm injection) cycles with spermatozoa coming from PESA (percutaneous
epididymal sperm aspiration) or TESA (testicular sperm aspiration) and number of procedures for the same patient.

Number of PESA
procedures in the

same patient

1
2
3
4

Total

Total of ICSI cycles

58
15
   5
   1
79

ICSI cycles with
motile spermatozoa

 from PESA

47
13
  4
   1
65

ICSI cycles with motile
spermatozoa from TESA

 after negative PESA

 11
  2
  1
  0
14

of maximum diameter, the hCG was intramuscularly
administered. After 34-36 hours, the follicles were
aspired with the help of transvaginal ultrasound. The
follicular liquid was collected in a close system, in
15 ml tubes containing 2 ml of buffered saline solu-
tion (Dulbecco’s - Gibco) added with heparin and
maintained at 37º C.

Micromanipulation was accomplished in
plastic Petri dishes (Falcon, USA) with micro drops
of 5 µl of modified HTF medium (Irvine Scientific,
USA), supplemented with 5% of human serum albu-
min (Irvine Scientific, USA) (9).

Cryopreservation of Exceeding Material
Part of retrieved material was used for ICSI

procedure, and the remaining part was cryopreserved.
With the help of a syringe or sterile graduated pi-
pette, sample volume was measured to calculate the
quantity of freezing medium to be used. Freezing
medium has been used at room temperature, and care-
fully added with the help of sterile syringe and needle.
The semen has been introduced in identified tubes of
0.5 ml. The tubes were then maintained for 10 min-
utes under N

2
 vapor, and next, were dipped in liquid

N
2 
 and stored in containers up to the moment they

were used.

RESULTS

PESA procedure was first accomplished with
58 patients. In 47 patients (81%) motile spermatozoa
were found (Table-1). To the 11 remaining patients
(19%) it was offered as alternative the TESA proce-

dure. In all TESA procedures, it was obtained motile
spermatozoa. With the spermatozoa of 58 patients,
22 pregnancies were generated (38%), being 15 (68%)
from PESA spermatozoa and 7 (32%) from TESA. In
the first group (PESA), 7 pregnancies (47%) were
carried in full term, 7 patients suffered miscarriage,
and one pregnancy was ectopic. In the second group
(TESA), 5 pregnancies (71%) were carried in full
term, and 2 miscarriages occurred.

A second PESA procedure was performed in
15 patients (26%) after a mean of 7 months from the
first procedure (Table-1). Eleven couples opted to
make a new attempt, for they did not obtain preg-
nancy in the first one. In 2 cases gestation did not
succeed in full term with the first procedure, and in
other 2 cases the couples are trying a second child.
From these 15 procedures, in 13 (87%) it was found
motile spermatozoa. The 2 remaining patients opted
for a TESA procedure to obtain spermatozoa, and both
were well succeeded. In the PESA group, one gesta-
tion was carried in full term, and in the TESA group
one gestation was ectopic.

A third procedure was accomplished in 5
patients (33%) after 13.8 months from the second
procedure (Table-1). Three couples opted for a new
procedure because they did not obtain pregnancy in
the second attempt, 1 couple due to miscarriage, and
another because they were trying a second child. In 4
cases (80%), motile spermatozoa were obtained, and
only in one case it was not possible; the patient opted
for TESA then. Only in the PESA group, 2 gestations
were obtained, but one resulted in miscarriage. With
just 1 patient a fourth procedure was performed (af-
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ter 3 months from the third one), and motile sperma-
tozoa were found (Table-1).

A total of 79 PESA procedures were per-
formed, and in 65 of them (82%), motile spermato-
zoa were found. For patients to whom no spermato-
zoa  were found, 14 TESA procedures were accom-
plished (Table-1).

Intracytoplasmic sperm injection (ICSI) has
been accomplished in 587 oocytes with PESA sper-
matozoa, and in 153 oocytes with TESA spermato-
zoa. Fertilization rate was of 67% (397 among 587)
for PESA cases, and 61% (94 among 153) for TESA
cases. In the PESA group, a total of 174 embryos
were transferred (2.2 embryos per patient), and in
the TESA group, 60 embryos (4.2 embryos per pa-
tient) were transferred. A total of 30 clinical preg-
nancies (presence of gestational sac) originated from
55 embryo transfers, with a gestation rate per trans-
ference of 54% (30 among 55), being 21 gestations
(38%) from the PESA group, and 9 (16%) from the
TESA group. In the PESA group 9 miscarriages and
1 ectopic pregnancy occurred, while 9 gestations
were carried in full term. In the TESA group, 2 mis-
carriages and 1 ectopic pregnancy occurred, while 9
gestations were carried in full term.

In 30 (43%) among the 65 PESA procedures,
the quantity of spermatozoa collected was enough
to allow for freezing of the material after ICSI. For
13 of these 30 cases, the cryopreserved spermato-
zoa were thawed to be used in a new ICSI proce-
dure. In 12 samples, motile spermatozoa were found;
in these cases, 86 oocytes were injected, 59 were
fertilized, 32 embryos were transferred (2.6 embryos
per patient), and 2 pregnancies (16% of gestation
per transference) were obtained. From the 30 patients
that had their semen cryopreserved, 4 requested that
their samples were rejected, and 13 patients did not
use them yet.

DISCUSSION

The simplicity of PESA associated to the ef-
ficacy of ICSI, allows that many infertile couples
have their own children, as in the case of men with
obstructive azoospermia (6). Many authors are con-
firming the efficiency of PESA (3,7,10). Our results

have shown that the chance of obtaining motile sper-
matozoa in a first PESA procedure was 81%, thus con-
firming the efficiency of this procedure.

Besides that, there is the possibility of
cryopreserving the excess of spermatozoa retrieved
through PESA for future use in ICSI, avoiding the ne-
cessity of accomplishing new procedures. Friedler et
al. (3) and Cayan et al. (11) report comparable rates of
fertilization, cleavage and implantation after ICSI with
thawed spermatozoa from the epididymis and from
masturbation. Meniru et al. reported for the first time
the obtainment of similar rates of gestation by trans-
ferences of cryopreserved embryos obtained with fresh
epididymal spermatozoa that were cryopreserved (10).
Patrizio (12) showed that spermatozoa obtained via
PESA can be successfully cryopreserved, in a way as
to avoid future procedures, and showed also that the
fertilization and gestational rates are similar both for
fresh PESA spermatozoa as well as for cryopreserved
ones. In our study, it was possible to cryopreserve sper-
matozoa in 30 procedures (38%), from which 13 (43%)
were thawed, and in 12 of them there were motile sper-
matozoa. From these, 2 gestations were obtained, and
4 patients opted to despise their samples, for they would
not accomplish future procedure of ICSI.

Dohle et al. (7) reported that one of the ad-
vantages of PESA is its efficiency with repeated pro-
cedures. Rosenlund et al. (8) demonstrated that in men
with obstructive azoospermia, PESA can be repeated
in the same epididymis side for at least 3 times, with a
good chance of obtaining enough quantity of motile
spermatozoa for ICSI. In almost all repeated proce-
dures of PESA, motile spermatozoa were found, in-
cluding a patient who suffered 4 punctures. These re-
sults support the evidence that PESA can be success-
fully repeated.

CONCLUSION

PESA procedure could be considered as alter-
native method for spermatozoa retrieval, allowing for
repetitions. The exceeding material can be
cryopreserved for future use. This technique should
be considered as feasible alternative for  spermatozoa
retrieval, helping men with obstructive azoospermia
to have their own children.
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ABSTRACT

Bilateral renal artery embolism is rare, but it is a significant cause of arterial hypertension
and renal failure, and most often is associated with cardiac arrhythmias. We report a case of bilateral
renal artery embolism with a satisfactory outcome following use of thrombolytic therapy.

A 42 year-old Caucasian man presented a sudden complaint of intense abdominal pain, in
mesogastrium and left flank with dorsal irradiation, 3 days after electrical cardioversion due to
cardiac arrhythmia. Laboratory tests revealed slight leukocytosis, hematuria, and creatinine of 1.8
mg/dL. Chest radiography was normal and computerized tomography showed an area of massive
ischemia in left kidney, and focal ischemia in right kidney and spleen.

The patient was then submitted to systemic venous therapy with 1.5 million units of
streptokinase, with an excellent outcome.

Key words:  kidney; renal artery; embolism; therapeutics; thrombolytics
Int Braz J Urol.  2003;  29: 147-8

INTRODUCTION

Bilateral acute occlusion of renal artery is
rare, but it is a significant cause of renovascular sys-
temic hypertension and renal failure. In most cases it
is associated to cardiac diseases, particularly
arrhythmias (55% atrial fibrillation) (1), and can oc-
cur also in blunt trauma, renal artery stenosis, iatro-
genic angiographic manipulation, cocaine injection,
use of intra-aortic balloon, among others.

The purpose of this work is to report a case
of bilateral acute renal embolic ischemia with excel-
lent outcome following systemic thrombolytic
therapy.

CASE REPORT

A 42 year-old Caucasian man was admitted
in hospital (3 days after release from an electrical
cardioversion due to atrial fibrillation), presenting

intense abdominal pain for 1 hour, with sudden on-
set, in mesogastrium and left flank with dorsal irra-
diation, associated with profuse sweating, psychomo-
tor agitation, abdominal distension, vomiting and olig-
uria. The abdomen was diffusely painful during pal-
pation, without signs of peritoneal irritation. Cardiac
rhythm was regular and sinus. Laboratory tests re-
vealed slight leukocytosis, with urinalysis showing
hematuria (+++), creatinine of 1.8 mg/dL and blood
urea nitrogen of 90 mg/dL. Chest and abdomen ra-
diographies were normal.

The abdominal computerized tomography
(CT) revealed the presence of a large ischemic area
in left kidney, as well as an area without perfusion in
the upper pole of the right kidney, and focal ischemia
in spleen (Figure-1). Echocardiogram revealed no
intracavitary thrombus.

The patient received 1,500,000 IU of intra-
venous Streptokinase, due to hospital limitations to
perform selective intra-arterial thrombolytic therapy,
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followed by full heparinization and analgesia, with a
good outcome, with restoration of diuresis. Hema-
turia subsided in the fifth day and the patient was
released in the tenth day, with serum creatinine of
1.2 mg/dL, using warfarin sodium 5mg/d and
amiodarone 200 mg/d.

A new abdominal CT, performed 5 months
later, showed total reperfusion of renal ischemic ar-
eas with a small residual infarct lesion in the spleen
(Figure-2). Currently, the patient keeps an outpatient
follow-up, is assymptomatic, normotense and with
creatinine of 1.0 mg/dL.

DISCUSSION

Clinical manifestations of uni- or bilateral
renal artery embolism are unspecified and inconsis-
tent, and that is why the diagnosis can take some time
to be made (2). It must be always considered in cases
of intense and sudden abdominal pain in patients with
a history of cardiac arrhythmias or valvar disease.
Mesenteric thrombosis must be excluded.

The diagnosis is confirmed by CT or renal ar-
teriography, and currently the first-choice treatment,
for embolism either in renal arteries or in one of their
branches, is selective intra-arterial thrombolytic therapy
(streptokinase), within a period lower than 3 hours from
the initial symptoms (2,3). In case of delayed diagno-
sis, anticoagulation is used, even though procedures

such as embolectomy and more aggressive surgeries
(autotransplantation, aortorenal bypass) remain as a
therapeutical option as well, in specialized centers, but
with higher morbidity and mortality (3).
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Figure 1 – Abdominal computerized tomography with venous
contrast revealing diffuse filling defects in left kidney and areas
of focal ischemia in right kidney.

Figure 2 – Abdominal computerized tomography with venous
contrast, performed 5 months after thrombolytic therapy, re-
vealing total reperfusion of both kidneys.
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ABSTRACT

Klippel-Trenaunay-Weber syndrome is characterized by cutaneous hemangiomas, varicos-
ity and bony hypertrophy of extremities. Urinary tract hemangiomas may occur in 3 to 6% of these
patients. This work intends to report a case of a patient with a huge vesical hemangioma, who pre-
sented this syndrome.

A 5 year-old boy with Klippel syndrome sought our services due to 3 episodes of gross
hematuria in the past 30 days. Excretory urography and computerized tomography were performed,
indicating the presence of a swelling in vesical dome. An exploratory cystotomy was conducted and
the dark colored mass in vesical dome was excised by partial cystectomy. The histopathologic finding
confirmed that it was a vesical hemangioma. Though rare, urinary tract hemangiomas must always
be considered in patients with Klippel-Trenaunay syndrome.

Key words:  bladder; hemangioma; Klippel-Trenaunay-Weber syndrome; therapeutics
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INTRODUCTION

The Klippel-Trenaunay-Weber syndrome is
a syndrome due to vascular malformations, charac-
terized by cutaneous hemangiomas, varicosities and
bony hypertrophy of extremities (1). Lesions are
present at birth and about 75% of patients manifest
symptoms before 10 years old (2). In 3 to 6% of pa-
tients, there are urinary tract hemangiomas (3). This
work intends to report the case of a patient with this
syndrome who presented hematuria caused by a vesi-
cal hemangioma.

CASE REPORT

Male, 5 year-old patient, who presented
Klippel-Trenaunay-Weber syndrome, sought the urol-
ogy service due to 2 episodes of gross hematuria in

the past 30 days. Apart from characteristic syndromic
changes (cutaneous hemangiomas in lower limbs,
hypertrophy of right lower limb and varices in lower
limbs), the patient did not present any other relevant
finding on physical examination. He was submitted
to an ultrasonography of the urinary tract, which re-
vealed a huge mass in vesical dome, with character-
istic signs of hemangioma. An excretory urography
was made, showing a large filling defect. The assess-
ment was complemented by abdominal and pelvic
computerized tomography, which showed a 4.0 x 3.5
cm mass in vesical dome (Figure-1).

Following the analysis of tests, it was decided
to perform a partial cystectomy. During exploratory
cystotomy, a dark colored mass was seen in vesical
dome (Figure-2). The partial cystectomy was made
with a safety margin. The histopathologic finding
confirmed that it was a vesical hemangioma.
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DISCUSSION

In Klippel-Trenaunay-Weber syndrome,
symptoms in genitourinary system occur in the ill-
ness’ more severe forms, mainly in patients with vis-
ible vascular lesions in trunk and pelvis (2). One of
the most frequent symptoms in these patients is he-
maturia, due to hemangiomas.

Vesical hemangiomas have an incidence of
less than 1% of the organ’s primary tumors, being,
however, the most common connective tissue benign
tumor in bladder (3). Painless gross hematuria is a
characteristic of this type of tumor, as it was observed
in the present case (2).

In Klippel-Trenaunay-Weber syndrome,
vesical hemangiomas are frequent and preferably
located on the bladder’s anterior wall and vesical
dome (2). Several treatments are proposed for this
lesion: fulguration or endoscopic excision (2), treat-
ment with YAG-Laser (3) and partial cystectomy.
Endoscopic excision can lead to profuse bleeding,

and is contra-indicated (3), laser treatment is expen-
sive and unavailable in many centers, which makes
partial cystectomy the treatment best suited for this
type of tumor.

Patients with Klippel-Trenaunay-Weber syn-
drome who present hematuria must be investigated,
as they can have urinary tract hemangiomas.
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Figure 1 – Pelvic computerized tomography evidencing a large
mass in the vesical dome area (a, b).

Figure 2 – Photograph of swelling situated in vesical dome (*),
during performance of partial cystectomy.

Received: December 12, 2002
Accepted after revision: March 12, 2003Correspondence address:

Dr. Luciano Alves Favorito
Rua Prof. Gabizo, 104 / 201
Rio de Janeiro, RJ, 20271-320, Brazil
Fax: + 55 21 3872-8802



151

MODEL FOR PERCUTANEOUS RENAL SURGERYSurgical Technique

PERCUTANEOUS RENAL SURGERY – NEW MODEL FOR LEARNING
AND TRAINING

PEDRO P. DE SÁ EARP

Section of Urology, Petrópolis School of Medicine, Petrópolis, Rio de Janeiro, Brazil

ABSTRACT

Introduction: Aiming at promoting and facilitating learning and training in percutaneous
renal surgery, we have created an easy to assemble, reproducible and cheap laboratory model. The
model was built using pig kidney, foam layer, plastic catheter, linen or cotton holding sutures, and
wide scotch tape.

Surgical Technique: The kidney with catheterized ureter is fixed and involved in a foam
layer. It stays hidden, and is visible only through radioscopy. This model is positioned and fixed to a
radiological table in such a way that it simulates the patient’s lumbar region. After that, contrast
medium is injected through the ureter, and the urinary system is examined through radioscopy. All
percutaneous maneuvers can be accomplished, from the puncture, tract dilation, insertion of Amplatz
sheath, and introduction of nephroscope, allowing lithotripsy and endopielotomy, as well as other
types of percutaneous surgeries.

Comments: The great advantage of this model is its easy construction, by using very cheap
and widely available material. Foam can be several times washed and reused. After treatment, the
model can be immediately open, and a critical analysis can be made, being then possible to verify if
the place of renal puncture was well chosen, if dilation was correctly accomplished, and if the collecting
system has been preserved. Therefore, this model can represent a great advance for the learning and
training in percutaneous surgery.

Key words: kidney; endourology; nephrostomy, percutaneous; models, educational
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INTRODUCTION

The model created for learning and training
in percutaneous renal surgery in laboratory allows the
accomplishment of renal puncture, tract dilation,
Amplatz sheath introduction, nephroscopy,
nephrolitotripsy, and other endourological maneuvers.
The model can be simply and cheaply built, without
the need of sophisticated material, being accessible
to any resident or urologist in need of acquiring more
experience with this technique.

MODEL AND SURGICAL TECHNIQUE

We use kidneys from large pigs, whose sizes
are most similar to human kidneys. During kidney
extraction, we recommend that the maximum of peri-
renal fat be preserved. This will help the kidney fixa-
tion to the foam through perirenal points, without
harming them too much. We leave the ureter as long,
in order to be catheterized.

We make a foam layer of 3 cm thick, 60 cm
wide and 50 cm long. We centralize the kidney in the
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Figure 1 - The kidney is fixed with sutures to the back foam
sheet. Note that the ureter is catheterized.

Figure 2 - With the kidney fixed, the foam is folded over it, and
then, closed with scotch tape.

Figure 3 - The model is closed with tape and positioned in the
radioscopy table. It is noted the drawing of 11th and 12th ribs,
and posterior axillary line. The ureteral catheter is outside the
foam.

middle of the foam, angled 30 degrees in relation to
frontal plane, thus simulating renal position in hu-
man beings.

We fix the renal poles with sutures that go
through the fat, the renal capsule, through the super-
ficial part of parenchyma and through the foam. It is
important not to hit the collecting system, nor deform
the kidney (or fasten points too much) nor tear the
renal tissue with suture thread. To get a better resis-
tance from renal tissue, it is best to keep the kidney
in the freezer one day before, and defrost it few hours

before the procedure, in such a way that the collect-
ing system is defrosted and the parenchyma is not
too soft or friable in the moment of use (Figure-1).

The ureter is catheterized with a plastic cath-
eter (6F), which is introduced to the upper ureter,
where it is fixed. This catheter will be used for con-
trast medium injection and must have a longer length
than that of the foam, in order to be manipulated from
outside the model (Figure-2). Stones can be previ-
ously placed inside the kidney through the renal pel-
vis, which is hermetically sutured afterwards.

We vertically fold the foam, so that the kid-
ney, which is fixed in the back foam sheet, is covered
by half of the front sheet. The convex part of the kid-
ney will be in contact with the fold of these sheets
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Figure 4 - Retrograde pyelography, showing the renal shadow
and the renal collecting system.

Figure 5 - Amplatz sheath and nephroscope already positioned
in the model that is over the radioscopy table.

Figure 6 - Kidney examination after training and removal of
perirenal fat. The site of intra-renal puncture can be seen.

(Figure-2). A wide scotch tape is passed twice around
the upper and lower part of the folded foam, com-
pletely hiding the kidney. Other tapes close the re-
maining openings. So, a foam envelope is formed
around the kidney attached to it. The ureteral cath-
eter is exteriorized in the lower part of this enve-
lope. With a roller ball pen, the ribs and the poste-
rior axillary line are drawn to simulate the lumbar

region. The model is fixed to the radiological table,
over plastic to avoid wetting the table during train-
ing (Figure-3).

Radiological contrast medium is injected to
reproduce the complete percutaneous renal surgery
(Figure-4). Then we proceed to puncturing, dilation,
insertion of Amplatz sheath, and introduction of
nephroscope and surgical accessories (Figure-5).

After training, the model can be opened. This
allows kidney examination and a critical analysis of
the technique employed, speeding up learning (Fig-
ure-6).

COMMENTS

The learning of percutaneous surgery is very
difficult, because there is no experimental model that
can be easily to acquire and simply to manipulate, as
it is the case of black box models used in the training
of laparoscopic surgery (1,2).

Although there is some models for learning
percutaneous renal surgery that imitate the texture
of human tissue, we note that in the present model,
the consistency and resistance of the foam offer a
good imitation of reality, allowing for training in
puncturing and tract dilation (3). The pig kidneys
have their anatomy very similar to the one of hu-
man beings, exceedingly facilitating, with realism,
the intra-renal endoscopic training (4). Before con-
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struction of the model, stones can be placed inside
the renal pelvis, allowing the use of energy sources
for lithotripsy.

The great advantage of this model is the easi-
ness of its construction, and especially its cost. World-
wide there are pig kidneys available, foam sheet, su-
ture threads, plastic probes and roller ball pens.

Another advantage is the possibility of open-
ing the model right after its use, in order to make a
critical analysis, identify and correct technique mis-
takes (5,6).

We advice those who do not have any expe-
rience with puncturing, to start the training with a
model that has the guide-wire previously placed in-
side the collection system and that exits from the foam.
In this way, the training starts by the easiest part, that
is dilation, then the introduction of Amplatz sheath
and surgical endoscopy. After this training, it is pos-
sible to go to the most difficult part, which is the punc-
ture of the calices, by using models without previ-
ously placed guide-wires.
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ABSTRACT

Introduction: The use of flaps or grafts is mandatory in patients with longer and complex
strictures. In 1995-96 we described a new dorsal onlay graft urethroplasty. Over time, our original
technique was better defined and changed. Now this procedure (also named Barbagli technique) has
been greeted with a fair amount of enthusiasm in Europe and in the United States.

Surgical Technique: The patient is placed in normal lithotomy position, and a midline perineo-
scrotal incision is made. The bulbar urethra is then free from the bulbo-cavernous muscles, and is
dissected from the corpora cavernosa. The urethra is completely mobilized from the corpora cavernosa,
it is rotated 180 degrees, and is incised along its dorsal surface. The graft (preputial skin or buccal
mucosa) or the flap is fixed and quilted to the tunica albuginea of the corporal bodies. The right
mucosal margin of the opened urethra is sutured to the right side of the patch-graft.  The urethra is
rotated back into its original position. The left urethral margin is sutured to the left side of the patch
graft and to the corporal bodies, and the grafted area is entirely covered by the urethral plate. The
bulbo-cavernous muscles are approximated over the grafted area. A 16F silicone Foley catheter is
left in place.

Comments: Dorsal onlay graft urethroplasty is a versatile procedure that may be combined
with various substitute materials like preputial skin, buccal mucosa grafts or pedicled flaps.

Key words: urethra; urethral stricture; reconstructive surgical procedures; tissue transplantation
Int Braz J Urol.  2003;  29: 155-61

INTRODUCTION

A wide array of techniques is used in
reconstructive surgery for bulbar urethral stricture
diseases, and modifications are continuously added
to them. Stricture excision and anastomotic repair is
appropriate only for short and untreated lesions of
traumatic origin, following a blunt perineal trauma.
End-to-end urethroplasty for bulbar adult-urethral
stricture has greater than 95% durable cure rates and
low complication rates (1). The use of flaps or grafts
is mandatory in patients with longer and complex
strictures.

In 1995-96 we described a new dorsal onlay graft
urethroplasty (2-4): an external longitudinal

urethrotomy is created in the dorsal urethral surface,
the graft (skin or buccal mucosa) is sutured and
quilted over the corpora cavernosa, and the urethra
is sutured over the graft (5). Over time, our original
technique was better defined and new changes were
added to it (6). Now, this procedure (also named
Barbagli technique) has been greeted with a fair
amount of enthusiasm in Europe and in the United
States (7-12).

Anatomical Remarks
The male urethra can be divided into 2

different portions: the posterior urethra, which
includes the membranous and the prostatic regions,
and the anterior urethra. The anterior urethra includes

Surgical Technique

Barbagli_ing.P65



156

BULBAR URETHROPLASTY

navicularis, penile and bulbous regions, and is
surrounded by the corpus spongiosum soft tissue. In
the bulbar urethra the relationship between the
spongiosum tissue and the mucosal membrane is quite
different from the relationship in the penile region:
the corpus spongiosum is thick in the ventral urethral
surface and thin in the dorsal urethral surface.
Furthermore, the urethral lumen is located dorsally
and not centrally (Figure-1).

SURGICAL TECHNIQUE

Preparation of the Bulbar Urethra
The patient is placed in normal lithotomy

position, and a midline perineo-scrotal incision is
made. The bulbo-cavernous muscles are separated in
the midline and, in patients with proximal bulbar
urethral stricture, the central tendon of the perineum
is dissected. The bulbar urethra is then free from the
bulbo-cavernous muscles, and it is dissected from the
corpora cavernosa (Figure-2, A). The urethra is
completely mobilized from the corpora cavernosa, it

is rotated 180 degrees, and is incised along its dorsal
surface (Figure-2, B). The stricture is opened along
its whole length (Figure-2, C).

Preparation and Suture of the Graft
(Skin or Buccal Mucosa)

In patients with a shorter than 4 cm stricture,
an ovoid strip of ventral penile skin is outlined for
harvesting. In patients with a longer than 4 cm stric-
ture, a double circumferential subcoronal incision is
made for harvesting a longer preputial skin strip.
When local epithelial foreskin is unavailable or when
the patient does not agree with harvesting from the
prepuce, the buccal mucosa is preferred to other vari-
ous types of extra-genital free grafts because of its
qualities. We choose the inner cheek over the lip as a
donor site, because the width of the lip limits the size
of the graft. Moreover, the buccal mucosa is thicker
and more resistant in the cheek than the buccal mu-
cosa from the lip. Buccal mucosa harvesting increases
operative time by 1 hour. Thus, a 2-team approach
should be used. The perineal team exposes and cali-
brates the strictured tract, while another team simul-
taneously harvests the graft from the mouth. This
procedure also increases sterilization of the surgical
field. Reduced operative time offers remarkable ad-
vantages and may prevent troublesome complications
due to prolonged lithotomy position.

The fenestrated ovoid preputial skin or buccal
mucosa graft is spread-fixed and quilted to the over-
lying tunica albuginea of the corporal bodies (Fig-
ure-2D). The right mucosal margin of the opened
urethra is sutured to the right side of the patch graft,
spaying open the strictured tract to the new roof,
which is the spread, fixed graft (Figure-2E). The ure-
thra is rotated back into its original position (Figure-
2E). The left urethral margin is sutured to the left
side of the patch graft and to the corporal bodies,
and the grafted area is entirely covered by the ure-
thral plate (Figure-2F). The bulbo-cavernous muscles
are approximated over the grafted area. A small suc-
tion drain is placed, and an indwelling 16F silicone
Foley catheter is left in place. Suprapubic cystostomy
is unnecessary.

In patients with a stricture that requires a
complete removal of the scar, the urethra is com-

Figure 1 - Anatomy of penile and bulbar urethra.
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pletely transected. The distal urethra is mobilised
from the underlying corpora cavernosa. The proxi-
mal mucosal edge is spatuled and spayed over the
corpora cavernosa, and the mobilised distal urethra
is widely opened along its dorsal surface (Figure-3,
A). The skin or buccal mucosa graft is spread-fixed
and quilted to the underlying corpora, and its lower
margin is sutured to the proximal mucosal edge of
the urethra (Figure-3, B). The left mucosal margin of
the opened distal urethra is sutured to the left side of

the graft (Figure-3, C). The urethra is rotated back
over the grafted area, sutured to the proximal mu-
cosal edge and to the right corpora cavernosa. The
bulbo-cavernous muscles are sutured over the bul-
bar urethra, and the perineal closure is made as de-
scribed.

Preparation and Suture of the Flap
In patients with a stricture that recurred af-

ter urethroplasty, or in patients who have serious is-

Figure 2 (A to F) - Preparation of the bulbar urethra and dorsal onlay urethroplasty using skin or buccal mucosa graft: standard
technique.

A B C

D E F
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chemic urethral disease or damage, it may be useful
the use of a pedicled flap owing to improved graft
take and neovascularization. A midline perineal inci-
sion is made, and a longitudinal ventral penile skin
island is outlined in the penile shaft (Figure-4, A).
The bulbar urethra is circumferentially mobilized
from the corpora cavernosa and rotated 180 degrees
(Figure-4, B). The longitudinal penile skin island
carried on the ventral dartos fascial pedicle (Figure-
4, B). The fascial pedicle is extensively dissected and
mobilized to allow the transposition of the skin is-
land into the perineum, using a finger-made tunnel
(Figure-4, B). The bulbar urethra is opened along its
dorsal surface; the skin island is sutured to the cor-
pora cavernosa (Figure-4, C). The urethra is rotated
back over the island flap, and the grafted area is cov-
ered by the urethral plate.

Postoperative Course
On the day after the surgery the drain is re-

moved, and the patient is discharged from hospital.
Three weeks later, the bladder is filled with contrast
medium, the Foley catheter is removed and a void-
ing cystourethrography is obtained. Uroflowmetry
and urine culture is repeated every 4 months during
the first year and yearly thereafter. Radiological stud-

ies are repeated when uroflowmetry is less than 14
mL per second. Clinical outcome was considered a
failure in any case postoperative instrumentation was
needed, including dilatation.

Intraoperative, Perioperative and
Postoperative Complications

In patients who have undergone repeated in-
ternal urethrotomies it may be difficult or impossible
to separate the urethra from the corpora cavernosa,
and the tunica albuginea may be opened or injured.
In this case it is important to realise that there is dam-
age on the corpora cavernosa and the opening must
be repaired immediately. If it is difficult to free the
urethra from the corpora, a lateral or ventral opening
can be made into the urethral lumen. In this case, it
might be better to use buccal mucosa instead of prepu-
tial skin as a graft.

In patients who have undergone an augmen-
tation urethroplasty for a longer than 6 cm stricture,
the presence of an urethral fistula or an extravasa-
tion of the contrast medium can be observed during
the first radiological investigation. In this case a 14F
Foley silicone catheter should be left in place, and a
new radiological study should be performed 2 weeks
later.

Figure 3 (A to C) - Augmented roof strip anastomotic urethroplasty.

A B C
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Long-term Results and Attrition Rate
of Dorsal Onlay Graft Urethroplasty

Table-1 summarizes the results from 5 dif-
ferent series of a total of 176 patients with a follow-
up of 19 to 43 months (8-10,13,14). The overall suc-
cess rate ranged from 85% to 97% (8-10,13,14). Any
patient who required postoperative instrumentation
- including periodic dilation – was considered a treat-
ment failure.

In 1998, we reported our results in 37 patients
who had undergone dorsal onlay procedures with pre-
puce (n = 31) or buccal mucosa (n = 6) (13). With a
mean follow-up of 21.5 months, the procedure was
classified as successful in 34 (92%) patients (13). In
2001, with a mean follow-up pf 21.5 to 48 months in

40 patients with preputial grafts, the success rate de-
clined to 85% (14). The latter series did not include
patients who had a buccal mucosa graft because the
follow-up period was insufficient in these cases (14).

COMMENTS

Surgical repair of bulbar urethral strictures
is based on anastomotic repair for short lesions, while
free grafts (preputial skin or buccal mucosa) or
pedicled flaps are suggested for longer and complex
strictures.

Current techniques adopt graft or flap appo-
sition on the ventral surface of the urethra, but this
graft often lacks the mechanical support of a fixed

Table 1 - Results of dorsal onlay techniques.

Authors Year        No. patients            Follow-up (months)                Success rate (%)

Barbagli et al. 1998             37                       21.5                             92
Iselin & Webster 1999             28                       19                             97
Guralnick & Webster 2001             29                       28                             93
Barbagli et al. 2001             40                       43                             85
Andrich et al. 2001             42                       36                             95

Figure 4 (A to C) - Dorsal onlay urethroplasty using a ventral penile fascial flap with a longitudinal skin island.

A B C
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bed, which allows it to fold on itself, reducing the
opportunity of neovascularization, and decreasing the
calibre of the reconstructed urethra (8). Moreover,
sacculation at the graft side may occur, causing post
voiding dribbling and ejaculatory failure. Sequestra-
tion of semen and residual infected urine inside the
pseudodiverticulum may further compromise the state
of the adjacent urethra and facilitate recurrent stric-
ture disease (8,15-19).

Recently, buccal mucosa grafts have been used
instead of preputial skin in a wide series of patients who
were treated with ventral onlay patch urethroplasty. The
incidence of mechanical weakening of the buccal mu-
cosa graft is actually unknown. Buccal mucosa is thicker
and has a higher density of elastic fibres than preputial
skin; it is probably more resistant to mechanical weak-
ening over time. A long-term follow-up of these cases
is mandatory.

The dorsal approach to strictures of the bul-
bar urethra is anatomically simpler than the ventral
one, requiring less extensive opening of the spongy
tissue since the urethral lumen is located dorsally in
this region (Figure-1) (5). Using this approach, sig-
nificant bleeding from the corpus spongiosum is
avoided and the mechanical weakening of the graft
is unlikely. A serious complication of free graft ure-
throplasty is the necrosis of the patch, caused by vas-
cularization failure from its bed. When this occurs in
ventrally placed grafts, an urethro-perineal fistula of
considerable size is inevitable; this effect did not
occur in patients treated with dorsal graft apposition
(3). The dorsal placement of the graft provides a bet-
ter opportunity for roof-strip epithelial regeneration,

according to the principles described by different
authors (20-24). The reported experience with dor-
sal onlay graft urethroplasty shows that graft take
is also adequate in the corporal bodies, although
the opened corpus spongiosum may contribute to
vascularization on both sides of the graft (2-14).

The Barbagli procedure has many advantages
(Table-2). Dorsal onlay graft urethroplasty is a ver-
satile procedure which may be combined with vari-
ous substitute materials like preputial skin, buccal
mucosa grafts or pedicled flaps. Other substitute
materials like human urethral mucosa from corpses
or collagen matrix will be possible in the future.

Long-term results of a wide series of patients
showed a final success rate of 92% to 97%. Any sub-
stitution urethroplasty deteriorates over time. In our
series of patients the success rate of dorsal onlay graft
urethroplasty decreased from 92% to 85% with an
extended follow-up from 21.5 to 43 months.

With regard to substitute material concerns
(buccal mucosa versus preputial skin), a long-term
follow-up is mandatory to establish whether buccal
mucosa is superior to foreskin as an urethral substi-
tute material.

At present we currently use both according to the
patient’s preference, to the status of the genital tissues
or to stricture characteristics.
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ABSTRACT

Introduction and Objectives: Chagas’ disease causes specific parasympathetic denervation
and in its digestive clinic form promotes also functional alterations in bladder. Thus, the aim was to
investigate the existence of balance between sympathetic and parasympathetic systems in lower
urinary tract, as occurs in other organs. We verified the urethral closing pressure before and follow-
ing parasympathetic stimulus.

Patients and Methods: For that, the urethral closure pressure was studied before and after
the injection of 5 mg of bethanechol chloride subcutaneously in 28 voluntary female patients, divided
into 4 groups. The constitution of theses groups was: A) normal control = 6 patients; B) Chagas’
disease with positive serology only = 5 patients; C) Chagas’ disease with cardiac disease = 6 patients,
and D) Chagas’ disease with digestive disease and vesical hyporeflexia = 11 patients. Urethral
profilometry was performed through perfusion urethral catheter with a 6.5 ml/minute flow and a
traction rate of 5 mm/minute.

Results: Means and standard deviations for urethral closure pressure before bethanechol
chloride were respectively: group A = 67.3 ± 7.1; group B = 69.2 ± 7.4; group C = 95.8 ± 5.1; group
D = 82.1 ± 8.4. After bethanechol chloride they were: group A = 66.0 ± 6.6; group B = 77.0 ± 7.6;
group C = 98.3 ± 8.8; group D = 45.9 ± 6.2. The Kruskal Wallis statistical test did not show statistically
significance difference between groups A, B, C. However, it was statistically significant between
groups C and D with p = 0.003. Wilcoxon test showed p = 0.001, only for values in group D before
and following bethanechol chloride.

Conclusions: Chagas’ disease in its intestinal form seems to alter urethral function as well.
Parasympathetic stimulation decreased urethral pressure, indicating potential modulation by the
parasympathetic system over the sympathetic system.

Key words: urethra; sympathetic nervous system; parasympathetic nervous system; bethanechol;
Chagas disease
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INTRODUCTION

Chagas’ disease, an endemic problem in Bra-
zil, was largely studied concerning impairment of au-
tonomic nervous system. The symptoms are a conse-
quence of lesions produced in peripheral parasympa-
thetic vegetative innervation (1), which involves mainly
heart and large bowel, and the studies are focused on
theses organs and on central nervous system.

There are few reports in literature concern-
ing the impairment of genitourinary system. Thus,
in 250 autopsies of patients with Chagas’ disease, 2
cases of megabladder were found (2). The impair-
ment of parasympathetic system neurons in inferior
hypogastric ganglion was experimentally verified in
rats (3). One of the major factors of these hypogas-
tric ganglia is the presence of nitric oxide synthase
(NOS) in postganglionic nerves. Nitric oxide (NO)
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promotes the relaxation of the smooth muscle fiber
(4). Stimulation of lumbar afferent nerve roots pro-
motes vesical contraction and urethral relaxation.
The blockage of NOS produces inhibition of ure-
thral relaxation (5). In relation to the bladder, ana-
tomic study of vesical wall in animals with
megabladder did not identify structural alterations
(6). Functional study of bladder in patients with
Chagas’ disease was performed recently, where a
drop in detrusor’s pressure was found with increase
of abdominal pressure during voiding and increase
in voiding time (vesical contraction) (7). The asso-
ciation of these facts with lesion of juxtavesical gan-
glion could reflect in modulation of muscles con-
tractions in bladder and urethra.

Justification
Considering the findings described above that

patients with Chagas’ disease, in its intestinal form,
have impairment of vesical function and present also
alterations in urethral closure pressure, it was ques-
tioned if there was or not a functional modulation
between sympathetic and parasympathetic systems in
lower urinary tract.

Objective
To verify the influence of lower urinary tract’s

parasympathetic system during modulation of urethral
muscles’ contraction.

PATIENTS AND METHODS

Twenty-two female volunteers were selected,
with positive serology or with Chagas’ disease in its
cardiac form, or digestive form with hyporeflexive
vesical dysfunction, and other 6 volunteers consid-
ered normal, whose ages ranged from 37 to 48.5 years.
They were assigned in 6 normal women who consti-
tuted group A (control); 5 in group B (patients with
positive serology without disease); 6 in group C (pa-
tients with Chagas’ disease and cardiopathy) and 11
in group D (patients previously studied, with disease
involving the digestive tract and vesical hyporeflexia),
all of them were asymptomatic concerning the uri-
nary tract.

Urethral Profile
The study was performed with a Life Tech

Inc 1154 device, where urethral profile tracings were
obtained. The methodology employed was perfusion
with a continuous infusion pump and flow of 6.5 ml/
minute, and catheter mechanical traction with a speed
of 5 mm/minute (8,9). With this methodology, static
profiles were done for determining closure pressures.
Following, it was injected, subcutaneously in fore-
arm, 5 mg of bethanechol chloride. After a waiting
period of 30 minutes, the static urethral profiles were
repeated.

Statistical Analysis
It was performed through Kruskal-Wallis test

for comparison between the 4 studied groups and
through Wilcoxon nonparametric test for evaluating
data within the same group.

RESULTS

Results are expressed in Table-1. Before
administration of bethanechol chloride it can be
observed that means and standard deviations of
urethral closing pressure values were, respectively,
for group A (normal control), 67.3 ± 7.1 cm of water,
for group B (positive serology) were 69.2 ± 7.4 cm
of water, for group C (cardiac form) were 95.8 ±
5.1 cm of water, and for group D (digestive form)
were 82.0 ± 8,4 cm of water. Means and standard
deviations of urethral closing pressure following
parassympathomimetic injection were respectively:
for group A = 66.0 ± 6.6 cm of water, for group B =
77.0 ± 7.6 cm of water, for group C = 98.3 ± 8.8 cm
of water, and for group D = 45.9 ± 6.2 cm of water.
Kruskal-Wallis test comparing the averages and
standard deviations of urethral closing pressure
before bethanechol chloride for groups A, B, C and
D revealed p > 0.05, whose interpretation shows that
there is not a significance level. The same test after
bethanechol chloride, comparing the averages and
standard deviations through Wilcoxon test between
groups A, B and C also showed p > 0.05 and, thus,
was not significant. Comparison of data of group D
through Wilcoxon test showed a value of p = 0.003,
considered very significant.
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Table 1 – Values of maximum urethral pressure in cm of H
2
O before and following subcutaneous administration of bethanechol

chloride in patients from groups A, B, C and D, as well as their respective means and standard deviations (SD).
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DISCUSSION

Maximum urethral closure pressure in pa-
tients with Chagas’ disease in its cardiac and diges-
tive forms showed to be higher than in control pa-
tients, though a significance level on Kruskal-Wallis
statistical test did not occur. This fact conforms to
previous descriptions that the urethral closure pres-
sure in patients with Chagas’ disease with digestive
and vesical impairment was significantly increased
(5). The fact that it was not significant in this study
may be related to the lower number of patients. How-
ever, it is difficult to state that this fact is due uniquely
to one factor, including here factors inherent to the
methodology employed. Maximum urethral closure
pressure following bethanechol chloride did not
present significant alterations between groups A, B
and C, being in accordance to the drug’s action which
is parasympathomimetic, when in the urethra there is
a predominance of alpha-sympathetic receptors. In the
other hand, after bethanechol chloride injection the
maximum urethral closure pressure in group D showed
a significant drop, when a comparison with pressure
values in this group before drug injection is made by
the Wilcoxon test. The urethral contraction depends
on adrenergic stimulation of alpha-1 receptors. Its
relaxation is related to muscarinic receptors. Intrath-
ecal or intraventricular injection of atropine sulfate
or atropine methonitrate inhibit relaxation of urethral

muscle during the voiding phase through stimulation
of pelvic nerve. This fact suggests that stimulation of
central muscarinic receptors promotes urethral relax-
ation during voiding (10). Muscarinic receptors in
urethra also present inhibition of muscular contrac-
tion. Parasympathetic stimulation causes release of
nitric oxide, produced by NO synthase (NOS) in cho-
linergic nerves, which promotes muscular relaxation
in urethra (11). NOS blockage produces inhibition of
urethral relaxation (6). Thus, destruction of parasym-
pathetic system neurons, related to the lower urinary
tract (3), caused by Chagas’ disease, may lead to de-
creased release of NO, through reduction of cholin-
ergic stimulus of muscarinic receptors at the urethral
level, facilitating contraction. Bethanechol chloride
produces cholinergic stimulus when injected subcu-
taneously. In patients with Chagas’ disease with vesi-
cal hyporeflexia, a decrease in vesical capacity and
in detrusor’s contraction time was verified following
injection of 5 mg, indicating parasympathomimetic
activity. In the same way, the stimulation of muscar-
inic receptors in the urethra could promote release of
NO and consequently cause relaxation of the sphinc-
ter.

This finding may suggest that the reduction
of the neuropharmacological agent by parasympa-
thetic denervation, which occurs in this disease, can
exacerbate the action of the other neuromediator (al-
pha-sympathetic), as occurs in other organs, conse-

(SD).
Individual Pressure ValuesAverage
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quently raising the maximum urethral closure pres-
sure. Thus, the bethanechol chloride injection, by
stimulating muscarinic receptors, has promoted a
decrease in maximum urethral closure pressure.

In this way, normally there would be a bal-
ance between sympathetic and parasympathetic func-
tions in lower urinary tract and the specific parasym-
pathetic lesion has caused an imbalance. This hypoth-
esis formulated like this in relation to human beings
cannot be found in literature, perhaps because there
was not an experimental model which promoted a
parasympathetic denervation as selective as that which
occurs in Chagas’ disease.

CONCLUSIONS

Chagas’ disease in its intestinal form seems
to alter urethral function as well. Parasympathetic
stimulation acted so to decreased urethral pressure,
indicating potential modulation by parasympathetic
system over sympathetic system.
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STONE DISEASE ___________________________________________________________________________

Effect of vitamin C supplements on urinary oxalate and pH in calcium stone-forming patients
Baxmann AC, Mendonca COG, Heilberg IP

Nephrology Division, Universidade Federal de Sao Paulo, Unifesp, Brazil
Kidney Int. 2003; 63:1066-71

Background: The contribution of ascorbate to urinary oxalate is controversial. The present study aimed
to determine whether urinary oxalate and pH may be affected by vitamin C supplementation in calcium stone-
forming patients.

Methods: Forty-seven adult calcium stone-forming patients received either 1 g (N=23) or 2 g (N=24)
of vitamin C supplement for 3 days and 20 healthy subjects received 1 g. A 24-hour urine sample was obtained
both before and after vitamin C for calcium, oxalate, magnesium, citrate, sodium, potassium, and creatinine
determination. The Tiselius index was used as a calcium oxalate crystallization index. A spot fasting morning
urine sample was also obtained to determine the urinary pH before and after vitamin C.

Results: Fasting urinary pH did not change after 1 g (5.8 +/- 0.6 vs. 5.8 +/- 0.7) or 2 g vitamin C (5.8
+/- 0.8 vs. 5.8 +/- 0.7). A significant increase in mean urinary oxalate was observed in calcium stone-forming
patients receiving either 1 g (50 +/- 16 vs. 31 +/- 12 mg/24 hours) or 2 g (48 +/- 21 vs. 34 +/- 12 mg/24 hours)
of vitamin C and in healthy subjects (25 +/- 12 vs. 39 +/- 13 mg/24 hours). A significant increase in mean
Tiselius index was observed in calcium stone-forming patients after 1 g (1.43 +/- 0.70 vs. 0.92 +/- 0.65) or 2 g
vitamin C (1.61 +/- 1.05 vs. 0.99 +/- 0.55) and in healthy subjects (1.50 +/- 0.69 vs. 0.91 +/- 0.46). Ancillary
analyses of spot urine obtained after vitamin C were performed in 15 control subjects in vessels with or
without ethylenediaminetetraacetic acid (EDTA) with no difference in urinary oxalate between them (28 +/-
23 vs. 26 +/- 21 mg/L), suggesting that the in vitro conversion of ascorbate to oxalate did not occur.

Conclusion: These data suggest that vitamin C supplementation may increase urinary oxalate excretion
and the risk of calcium oxalate crystallization in calcium stone-forming patients.

Editorial Comment
Ascorbic acid has been implicated in calcium stone formation based on its conversion to oxalate and

its potential urinary acidifying properties. Numerous studies have evaluated the effect of ascorbic acid
consumption on urinary oxalate and pH in normal subjects and in stone-formers. However, results have been
conflicting because of inaccuracies in measuring oxalate in the presence of ascorbate, which is readily oxidized
to oxalate in vitro. Historical assays involving heating or alkaline conditions favored oxidation of unmetabolized
ascorbate to oxalate thereby confounding results.

These authors evaluated the effect of vitamin C supplementation on urinary oxalate and pH in healthy
subjects and stone formers given 1 g (healthy subjects and stone formers) or 2 g (stone formers) of ascorbic
acid daily for 3 days. Urine collected over a 24-hour period was analyzed for stone risk factors before and after
the administration of vitamin C, and urine samples were acidified before processing to prevent in vitro oxidation
of ascorbate. Stone formers had higher levels of urinary oxalate than healthy subjects both at baseline and after
vitamin C supplementation. However, both healthy subjects and stone formers demonstrated a significant rise
in urinary oxalate after 1 g vitamin C consumption, by 56% (14 g) in healthy subjects and by 61% (19 g) in
stone formers. Supplementation with 2 g daily of vitamin C in stone formers resulted in a 41% increase in
urinary oxalate from baseline (from 34 mg/day to 48 mg/day). No change in urine pH was seen in either group
after vitamin C supplementation.

In this study, urine was collected in acid to prevent in vitro oxidation of ascorbate to oxalate, and under
these assay conditions both normal subjects and stone formers demonstrated a significant increase in urinary
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oxalate levels with moderate vitamin C supplementation. Consequently, the large doses of vitamin C advocated
for prevention of the common cold and to promote anti-aging effects could place both normal subjects and
stone formers at additional risk for calcium oxalate stone formation. Although stone formers were observed in
this study to have higher baseline levels of oxalate, an observation confirmed by some other investigators, diet
was not carefully controlled in this study and subjects were only instructed to avoid oxalate- and vitamin C-
rich foods. Since urinary oxalate depends on calcium and oxalate intake and the state of calcium absorption,
the effect of vitamin C intake may be better studied under conditions of a controlled metabolic diet.

Dr. Margaret S. Pearle
Associate Professor of Urology

University of Texas Southwestern Med Ctr
Dallas, Texas, USA

Pediatric staghorn calculi: the role of extracorporeal shock wave lithotripsy monotherapy with
special reference to ureteral stenting
Al-Busaidy SS, Prem AR, Medhat M

Department of Urology, Armed Forces Hospital, Muscat, Sultanate of Oman
J Urol. 2003; 169: 629-33

Purpose: Treatment for staghorn calculi in children represents a unique challenge. We assessed the
efficacy of extracorporeal shock wave lithotripsy (ESWL) (Dornier Medical Systems, Inc., Marietta, Georgia)
monotherapy for the management of staghorn calculi in children with special reference to ureteral stenting.

Materials and Methods: From June 1992 to January 2001 we treated 42 children 9 months to 12
years old with staghorn stones using the Piezolith 2501 (Richard Wolf GmBH, Knittlingen, Germany) lithotriptor.
The initial group of 19 patients underwent ESWL without prophylactic ureteral stenting, while in the latter
group of 23 a Double-J (Medical Engineering Corp., New York, New York) ureteral stent was inserted
immediately before the first ESWL session. Mean patient age, stone size, number of shock waves and ESWL
sessions, hospital stay, stone-free rate and major complications were compared in the 2 groups.

Results: Overall 33 children (79%) were stone-free after 3 months. The 2 groups were comparable
in regard to patient age, stone size, number of shock waves and ESWL sessions, and stone-free rates. Major
complications developed in 21% of the unstented group, whereas none was observed in stented cases. This
difference was statistically significant (p = 0.035). Seven post-ESWL auxiliary procedures were required in
the unstented group to manage complications. Hospital stay was significantly longer in the unstented compared
with the stented group (p = 0.022). At a follow-up of 9 to 102 months (mean 47) stones recurred in 2 children,
who were treated with further ESWL.

Conclusions: ESWL monotherapy was an efficient and safe modality for the treatment of staghorn
calculi in children. Stented patients had fewer major complications and a shorter hospital stay. Prophylactic
ureteral stenting is advisable before ESWL for staghorn calculi in children.

Editorial Comment
The AUA Nephrolithiasis Clinical Guidelines Panel concluded that in adults, the optimal therapy for

staghorn calculi is percutaneous nephrostolithotomy (PCNL) with or without adjuvant shock wave lithotripsy
(SWL). Indeed, the need for additional SWL has decreased substantially as the use of flexible nephroscopy for
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retrieval of residual calculi has increased. Outcomes for SWL monotherapy demonstrated low success rates
with high retreatment and complication rates. However, SWL outcomes for treatment of renal calculi in children
have been uniformly favorable and there is some suggestion that the ureters of children may accommodate
passage of fragments better than adults.

Comprising the largest series of SWL monotherapy in children published to date, this study evaluated
42 children with partial (n = 33) or complete (n = 9) staghorn calculi treated with SWL monotherapy using a
Piezolith 2501 lithotripter. The initial 19 children were treated without a ureteral stent in place while the latter
23 children underwent placement of a stent prior to treatment. Overall, a stone free rate of 79% was achieved,
with 89% of children undergoing 1-3 SWL treatments. No difference in stone free rates was detected between
the stented and unstented groups (78% versus 79%, respectively), although 21% of the unstented children
developed obstruction requiring intervention, including 2 children with sepsis. Only 1 child in the stented
group experienced a complication requiring intervention, an encrusted stent that was treated cystoscopically.

This study demonstrates that staghorn calculi can be treated effectively in children using a limited
number of SWL treatments and that complications can be largely avoided with generous antibiotic usage and
pre-placement of a ureteral stent. These results are all the more surprising given the use of a piezoelectric
lithotripter, which has demonstrated inferior results compared with those of electrohydraulic and electromagnetic
lithotripters in most series. These optimistic results underscore the difference between children and adults
either in the character of the stone itself, the efficacy of SWL in fragmenting the stone or the efficiency with
which the kidney discharges the fragments and the ureter accommodates them. Clearly, staghorn calculi represent
a different entity in children and adults as these results are in stark contrast to adults in whom retreatment rates
and complication rates are prohibitively high, without the benefit of achieving a stone free state in almost half
the patients. It appears that SWL monotherapy may constitute reasonable first-line therapy in children.

Dr. Margaret S. Pearle
Associate Professor of Urology

University of Texas Southwestern Med Ctr
Dallas, Texas, USA

ENDOUROLOGY & LAPAROSCOPY ______________________________________________________

Hand-assisted laparoscopy for large renal specimens: a multi-institutional study
Stifelman MD, Handler T, Nieder AM, Del Pizzo J, Taneja S, Sosa RE, Shichman SJ

Department of Urology, New York University Medical Center, New York, NY, Department of Urology, New
York Presbyterian Medical Center - Cornell Campus, New York, NY, Department of Urology, Hartford

Hospital, Hartford, Connecticut, USA
Urology 2003; 61:78-82

Objectives: To present our experience with hand-assisted laparoscopy (HAL) for larger renal specimens.
One of the theoretical benefits of HAL is the ability to manage large renal specimens, which we defined as
tumors greater than 7 cm, and tumors in obese patients.

Methods: Between March 1998 and October 2000, 106 HAL radical nephrectomies were performed
for enhancing renal masses, for which 95 patients had complete preoperative, intraoperative, and postoperative
data. Of the 95 patients, 32 underwent HAL for large tumors (7 cm or greater) and 41 had a body mass index
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of 31 or greater. The demographic and outcome data of these two groups were compared with 63 patients who
underwent HAL for tumors less than 7 cm and 54 patients with a body mass index of less than 31.

Results: When comparing cohorts by tumor size, the only statistically significant differences were in
convalescence and specimen weight. Patients with lesions 7 cm or greater required 21 days to recover compared
with 18 days for patients with lesions less than 7 cm. Obese patients had statistically significantly higher
American Society of Anesthesiologists classifications, longer operative times (214 versus 176 minutes), and
longer convalescences (21 versus 17.5 days) compared with nonobese patients. The estimated blood loss and
conversion rate was not different between the groups. Furthermore, no difference was noted between the
groups in the incidence of positive margins, local recurrence, or metastatic recurrence at a mean follow-up of
12.2 months.

Conclusions: HAL provides a safe, reproducible, and minimally invasive technique to remove large
renal tumors and renal tumors in the obese.

Editorial Comment
It is widely recognized that radical nephrectomy, whether open surgical or laparoscopic, is more difficulty

in the obese patient or with a very large specimen. It is not the subcutaneous fat or the size of the tumor that
matter in most cases, but rather the amount of perinephric fat that is the major determinant of specimen size
and therefore operative difficulty. Obesity is considered a relative contra-indication for laparoscopic nephrectomy
early in one’s experience. The point of this report is that the hand-assisted approach to laparoscopic nephrectomy
allows the surgeon to address very effectively even very large patients with large specimens. The operative
times and recovery periods tended to be a bit longer in the larger patients, but I would argue that these differences
would have been greater if one compared the operative time and convalescence following open surgical radical
nephrectomy in obese and non-obese patients. Laparoscopic nephrectomy in general, and the hand-assistance
approach in particular, probably offers more to the obese patient than to the non-obese patient in terms of the
recovery advantage over open surgery.

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

University of Michigan
Ann Arbor, Michigan, USA

Prospective comparison of short-term convalescence: laparoscopic radical prostatectomy versus open
radical retropubic prostatectomy

Bhayani SB, Pavlovich CP, Hsu TS, Sullivan W, Su LM
James Buchanan Brady Urological Institute, Johns Hopkins Medical Institutions, Baltimore, Maryland,

USA
Urology 2003; 61:612-6

Objectives: To evaluate and compare prospectively the convalescence of patients after laparoscopic
radical prostatectomy (LRP) and open radical retropubic prostatectomy (RRP) in a standardized clinical care
pathway at a single institution by two surgeons of equal experience and training.

Methods: The study included all 60 patients undergoing LRP and RRP by two fellowship-trained
surgeons in their first year of practice. The postoperative care of these patients was uniform and standardized.
The medical records were reviewed and convalescence data obtained by an independent urologist and physician’s
assistant.
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Results: Of the 60 patients, 24 underwent RRP and 36 underwent attempted LRP; 3 patients were
converted from LRP to RRP. The differences in mean age, preoperative prostate-specific antigen level, Gleason
score, in-hospital morphine equivalent requirement, time to oral intake, and hospital stay were not statistically
significant between the LRP and RRP groups. The operating room time was significantly longer (5.8 ± 1.2
hours versus 2.8 ± 0.55 hours, P < 0.0001) and the estimated blood loss was significantly lower in the LRP
group (533 ± 212 mL versus 1473 ± 768 mL, P < 0.0001) than in the RRP group. Pain medication use at home
was significantly less in the LRP group (9 ± 13 versus 17 ± 15 oxycodone tablets, P < 0.04), as was the time to
complete convalescence (30 ± 18 days versus 47 ± 21 days, P < 0.002).

Conclusions: Although LRP took almost twice as long to complete as RRP in our initial clinical
experience, the patients had a similar hospital course. LRP patients required less pain medication after discharge
and had a shorter time to complete recovery than did RRP patients. Additional studies are needed to address
long-term cancer control, potency, and continence outcomes to determine the precise role of LRP in the treatment
of men with clinically localized prostate cancer.

Editorial Comment
Although laparoscopic radical prostatectomy has been routinely applied at several centers worldwide,

the procedure is far from universally accepted. Surprisingly, this is the first paper to address critically one
aspect of the laparoscopic prostatectomy that is purported to be one of its main advantages that being an
improved post-operative convalescence compared to open surgical prostatectomy. There are a few problems
with this study, primarily being that the method of obtaining the convalescence data was not clearly defined
and certainly a validated questionnaire was not used, and that the operations were performed during the first
year of practice of the 2 attending surgeons (although both had received fellowship training). With these
caveats in mind, the data can still be informative. Laparoscopic radical prostatectomy took 3 hours longer in
the operating room than did the open surgical procedure. That is consistent with the experience level of the
surgeons, and the operative time for the laparoscopic procedure has been shown to decline (probably to the
point of 30 to 90 minutes longer than for the open procedure) with continued experience. It is likely that the
increased operative time in the laparoscopic group had some negative impact on the recovery of this group, but
not so much as did the difference in operative approach. The laparoscopic group gained partial convalescence
(what I would term “normal, non-strenuous activity”) in 12 days, compared to 21 days in the open surgical
group (57% sooner) and full convalescence in 30 days compared to 47 days (36% faster). These improvements
are about the same order of magnitude in a relative sense as that reported in studies of laparoscopic nephrectomy,
although since the absolute recovery time is less following prostatectomy compared to nephrectomy, the
difference in terms of absolute time (9 days for partial convalescence and 17 days for full convalescence) is a
bit less than that seen in the nephrectomy population. We have unpublished data from our institution that
suggests a recovery benefit of similar magnitude for laparoscopic prostatectomy. However, improved recovery
following laparoscopic compared to open surgical prostatectomy has been assumed - the key comparisons to
be made are for cancer control, potency, and continence. These issues are not addressed in this report and
continue to be the subject of debate.

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

University of Michigan
Ann Arbor, Michigan, USA
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PATHOLOGY ___________________________________________________________________

Follow up of high grade prostatic intraepithelial neoplasia and atypical small acinar proliferation in a
highly screened patient population

Schlesinger C, Bostwick DG
Bostwick Laboratories, Richmond, VA, USA

Mod Pathol. 2003; 16: 169A

Background: High grade prostatic intraepithelial neoplasia (HGPIN) is the only established precursor
for prostate cancer (PCa), with high predictive value as a marker for PCa. About 2% of contemporary needle
biopsies contain collections of small acini suspicious for PCa but which fall below the diagnostic threshold.
These cases are reported as atypical small acinar proliferation suspicious for but not diagnostic of malignancy
(ASAP). Identification of HGPIN, ASAP, or both, warrant repeat biopsy for concurrent or subsequent PCa.
PCa has been reported occur in up to 36% of subsequent biopsies for HGPIN and up to 60% for ASAP. We
report results of follow up biopsies in a patient population with long term close clinical follow up, a population
in which earlier, less advanced lesions are detected.

Design: All patients were from community practices, and had serum prostatic specific antigen studies
obtained annually or more frequently. 191 cases with an initial diagnosis of 1) HGPIN 2) ASAP or 3) both
HGPIN and ASAP; and at least 1 set of subsequent biopsies were retrieved from the files of Bostwick
Laboratories. Cases with concomitant PCa were excluded. Follow up biopsies for each entity were separated
into 2 diagnostic categories 1) Ca or 2) Non-PCa.

Results: Repeat biopsies were obtained from 1 week to 14 months after the initial diagnosis. Results
are as follows: HGPIN PCa, 23/103 (22%); HGPIN Non-PCa, 80/103 (78%); ASAP PCa, 18/49 (37%); ASAP
Non-PCa, 31/49 (63%); HGPIN & ASAP PCa 11/39 (28%); and HGPIN & ASAP Non-PCa 28/39 (72%).

Conclusions: The predictive accuracy for PCa is lower for both HGPIN and for ASAP in a highly
screened patient population compared with previously reported unscreened populations. It is still significant
compared with historic controls with neither HGPIN nor ASAP. The combination diagnosis of HGPIN &
ASAP is an intermediate predictor for PCa, weaker than for ASAP, but stronger than for HGPIN. Other factors
that may account for the decline in the predictive accuracies of HGPIN and ASAP for PCa seen here include:
1) more extensive prostate sampling 2) a greater number of biopsies obtained 3) addition of more lateral
biopsies.

Editorial Comment
High-grade prostatic intraepithelial neoplasia (HGPIN) and atypical small acinar proliferation suspicious

for but not diagnostic of malignancy (ASAP) are timely topics on prostate pathology. Atypical lesions considered
to be precursors of prostate cancer had many synonyms. Since 1989 during a consensus meeting in Bethesda
sponsored by the American Cancer Society (Urology 1989; 34 (suppl): 2-3) a unified name was adopted for
these lesions: prostatic intraepithelial neoplasia (PIN). At that meeting, it was also agreed that only high-grade
lesions of PIN should be reported by pathologists (HGPIN). The frequency of prostatic carcinoma in a second
biopsy of a patient with HGPIN varies from 23 to 79% (J Urol. 2001; 166: 402-10). It is very significant the
trend for a lower frequency of this finding. In this commented paper, the authors found a frequency of 22%.
They attribute this decline to: 1) more extensive prostate sampling; 2) a greater number of biopsies obtained;
and, 3) addition of more lateral biopsies. This means that a higher number of prostate cancers is diagnosed at
the time of the first biopsy. As to the term atypical small acinar proliferation suspicious for but not diagnostic
of malignancy (ASAP) it is our opinion that the best term is simply “suspicious but not diagnostic of cancer”.
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ASAP may give to the urologist the meaning of a specific entity that this lesion definitely lacks. It happens
when the pathologist is not sure of the diagnosis in cases of a tiny focus, absence of nuclear alterations or when
the suspicious focus disappears in subsequent sections (Am J Surg Pathol. 1997; 21: 1489-95).

Dr. Athanase Billis
Chair, Department of Pathology

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

pT1 Substaging in renal cell carcinoma: validation of the 2002 TNM staging modification of renal
tumors

Salama ME, Peralta-Venturina M, Guru K, Peterson E, Stricker H, Javidan J, Peabody J, Amin M, Tamboli
P, Menon M, Amin MB

Henry Ford Hospital, Detroit, Michigan, USA
Mod Pathol. 2003; 16: 168A

Background: Tumor size has been used as a criterion to stratify renal cell carcinomas (RCC) into
different pT categories. The recent 2002 UICC/TNM classification of malignant tumors is modified to substratify
pT1 RCC into pT1a (< 4 cm) and pT1b (> 4 cm ≤ 7 cm). This study aimed to ascertain if this stage modification
has prognostic relevance.

Design: 259 consecutive radical nephrectomy specimens from one institution for organ-confined RCC
from 1970 to 1997 (156 conventional clear RCC (CRCC), 69 papillary RCC, 28 chromophobe RCC, 1 collecting
duct carcinoma and 5 RCC, NOS) with follow-up (mean 7.17 years, median 6.45 yrs) were included in the
study.

Results: There were 115 (44.4%) < 4 cm (pT1a), 95 (36.7%) > 4 cm ≤ 7 cm (pT1b) and 49 (18.9%) >
7 cm (pT2) tumors. Disease-related deaths (DD) and disease-related recurrences (DR) occurred in none (0%)
and 2 cases (1.7%) of pT1a; 5 (5.3%) and 7 (7.3%) of pT1b, and 12 (24.5%) and 16 (32.6%) of pT2. All
analyses were adjusted for age and sex. DR for all histologic subtypes was not statistically different between
pT1a and pT1b with a risk ratio (RR) of 3.7 (p = 0.106). If only CRCCs were analyzed, DR in the pT1b group
was statistically higher compared to pT1a with a RR of 8.54 (p = 0.047). The RR for pT2 was significantly
higher than pT1a (20.30 for all histologic subtypes and 46.97 for CRCC) (p = 0.001). Using size as a continuous
variable, the logarithmic change in tumor size was a significant predictor of DR with a risk ratio of 8.62 (p =
0.001). Since no deaths occurred in the pT1a category, the combined pT1a and pT1b and pT2 were compared
to assess DD; DD in the pT2 group was significantly higher with an estimated RR of 2.2 (p = 0.002).

Conclusions: Substaging and staging of RCC into pT1 (pT1a and pT1b) and pT2 yields prognostically
important information validating the 2002 TNM modifications for this tumor type. The substratification of
pT1 is particularly useful in tumors with CRCC histology.

Editorial Comment
The new proposal to stratify pT1 is also a timely topic on renal pathology. The recent 2002 UICC/

TNM classification of malignant tumors was modified to substratify pT1 renal cell carcinoma into pT1a (< 4
cm) and pT1b (> 4 cm ≤ 7 cm). This is a large series based on 259 consecutive radical nephrectomy specimens
from one institution for organ-confined renal cell carcinoma. The results of the study yielded prognostically
important information validating the 2002 TNM modification for renal cell carcinoma. The authors conclude
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that substratification of pT1 is particularly useful in tumors with conventional renal cell carcinoma histology.
The conventional renal cell group includes clear and eosinophilic renal cell carcinomas. It is also worth
mentioning that the 2002 UICC/TNM classification includes renal sinus (peripelvic) fat invasion as pT3a. In
the 1997 edition, only perinephric adipose tissue was considered pT3a. Pathologists must be aware of this
modification in order to properly examine the renal sinus.

Dr. Athanase Billis
Professor of Pathology

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

IMAGING ____________________________________________________________________________________

The urethra and its supporting structures in women with stress urinary incontinence: MR imaging
using an endovaginal coil

Kim JK, Kim YJ, Choo MS, Cho K-S
From the Departments of Radiology and Urology, Asian Medical Center, University of Ulsan, Seoul, South

Korea
AJR Am J Roent. 2003; 180: 1037-44

Purpose: The objective of this study was to evaluate the urethra and its supporting structures in patients
with stress urinary incontinence using MR imaging with an endovaginal coil.

Materials and Methods: We reviewed MR images obtained using an endovaginal coil in 63 patients
with stress urinary incontinence and in 16 continent women. We compared the two groups for the thickness of
the striated muscle, smooth muscle, and mucosa–submucosa of the urethra; degree of asymmetry of the
puborectalis muscle; frequency of distortion in the periurethral, paraurethral, and pubourethral ligaments; degree
of the vesicourethral angle; and dimension of the retropubic space. Using the status of the urethra and its
supporting structures as our basis, we scored the risk of stress urinary incontinence for each woman on a scale
of 0–5.

Results: The striated muscle layer of the urethra was thinner in the group with stress urinary incontinence
(mean ± SD, 1.9 ± 0.5 mm) than that in the continent group (2.6 ± 0.4 mm) (p < 0.001). A high degree of
asymmetry of puborectalis muscle (> 1.5) was more frequent in the group with stress urinary incontinence
(29%) than in the continent group (0%) (p = 0.015). Supporting ligaments were more frequently distorted in
the incontinent group than in the continent group. Distorted periurethral ligaments were found in 56% of the
patients with stress urinary incontinence versus 13% of the women who were continent; distorted paraurethral
ligaments were found in 83% of the patients with stress urinary incontinence versus 19% of the women who
were continent; and distorted pubourethral ligaments were found in 54% of the patients with stress urinary
incontinence versus 19% of the women who were continent (p < 0.05). The group with stress urinary incontinence
had a greater vesicourethral angle (148° vs. 125°) and larger retropubic space (7.5 vs. 5.1 mm) than did the
women who were continent (p < 0.05). The score for the risk of stress urinary incontinence was higher in the
group with stress urinary incontinence (3.3 ± 1.4) than in the women who were continent (1.0 ± 1.2) (p <
0.001).

Conclusions: MR imaging with an endovaginal coil revealed significant morphologic alterations of
the urethra and supporting structures in patients with stress urinary incontinence.
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Editorial Comment
Recently several studies using different approaches has been shown that magnetic resonance imaging

(MRI) may be a useful tool for the diagnosis of the problems of the female pelvic floor. Today’s use of MRI of
the pelvic floor includes both anatomical/topographical images of high quality and functional imaging. Functional
MRI when done preferentially in open MRI systems seems promising because allows a potential of
simultaneously examining, micturition, bladder motion and pelvic floor muscles. The problem is that the
quality of images obtained with open MRI equipments is not comparable with the high resolution images of
the closed MRI systems with 1.5 Tesla. The main purpose of this excellent study is to demonstrate superb high
resolution images of urethra and its supporting structures obtained with an endovaginal coil .These examinations
were performed in normal women and in patients with stress urinary incontinence. It is clear that direct
visualization of the morphology of theses structures is important in deciding treatment options. Although a
more detailed depiction of minute structures was obtained with this special endovaginal coil, In our opinion
diagnostic, high resolution images obtained with the regular pelvic phased array coils are sufficient for the
adequate evaluation of these abnormalities. As with others closed-magnet-systems the main limitation of this
study very well pointed out by the authors are that these patients underwent pelvic floor examination only in
supine position. Some dynamic changes of the urethra and vesicourethral angle as well some bladder descents
can be missed unless the patients are examined in sitting position and during micturition and bladder motion.

Dr. Adilson Prando
Department of Radiology

Vera Cruz Hospital
Campinas, São Paulo, Brazil

Incidence of malignancy in complex cystic renal masses (Bosniak category III): should imaging-
guided biopsy precede surgery?

Harisinghani MG (1), Maher MM (1), Gervais DA (1), McGovern F (2), Hahn P (1), Jhaveri K (3),
Varghese J (1), Mueller PR (1)

Division of Abdominal Imaging and Intervention(1) and Department of Urology (2), Massachusetts General
Hospital, Boston, MA ,USA; Department of Medical Imaging (3), University Health Network-Mount Sinai

Hospital, University of Toronto, Canada
AJR Am J Roent. 2003; 180:755-8

Purpose: Complex indeterminate renal cystic masses (Bosniak type III) can have benign and malignant
causes and have been traditionally considered surgical lesions. We sought to determine the incidence of
malignancy and to assess a possible role for imaging-guided biopsy for this category of renal masses.

Materials and Methods: Three hundred ninety-seven renal biopsies were performed at our institution
between 1991 and 2000. Between January 1997 and August 2000, 28 Bosniak category III lesions, based on
established CT imaging criteria on helical CT scans, were identified for analysis. The incidence of malignancy,
based on surgical pathology or imaging follow-up and percentage of lesions proceeding to surgery, among
these 28 lesions, was determined. The surgical results were correlated with the biopsy findings.

Results: Of the 28 biopsied category III lesions, 17 (60.7%) were malignant (16 renal cell carcinomas
and one lymphoma), and 11 (39.3%) were benign (six hemorrhagic cysts, three inflammatory cysts, one
metanephric adenoma, and one cystic oncocytoma). Seventeen of the 28 lesions (16 renal cell carcinomas and
one inflammatory cyst) had surgical resection after the biopsy. All resected lesions had pathologic diagnoses
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identical to the percutaneous imaging-guided biopsy results. The remaining 11 patients who had undergone
nonsurgical biopsies had radiologic follow-up for a minimum of 1 year, with benign lesions showing no interval
change.

Conclusions: Renal biopsy and radiologic follow-up were useful in identifying nonmalignant lesions
in complex cystic renal masses and avoided unnecessary surgery in 39% of patients.

Editorial Comment
Bosniak category III cystic masses are lesions which presents suggestive but not definitive signs of

malignancy. For this reason they are designated as renal mass of indeterminate origin. The typical category III
cystic mass shows  thickened and irregular calcifications, uniform wall thickening, and thickened and irregular
or multiple septa (>1 mm). It is well known that there is too much interobserver variability to distinguishing
Bosniak II from Bosniak III cystic masses. Complementary evaluation with magnetic resonance imaging may
be useful in some of these cases. Because there is 50-60% of chance of malignancy , the recommended treatment
for Bosniak category III lesions is surgical resection( tumor enucleation, partial or total nephrectomy). Although
imaging guided renal biopsy was performed for a different purpose (previous diagnosis for RF ablation), this
study is useful to emphasize that if a percutaneous biopsy of a complex renal cyst should be done, it should be
guided by CT and a 18 gauge needle should be used in order to obtain sufficient number of good quality cores.
Fine-needle aspiration biopsy for cytology has too many false negative results. Some points are important
when we are dealing with the management of a Bosniak category III renal cystic mass. First the patient’s
clinical factors such as age and the presence or not of intercurrent illness can interfere in the choice of the
treatment modality. Second, if surgery should be done, whenever is possible a conservative procedure should
be performed. Third, close follow-up or percutaneous CT-guided biopsy are both valid procedures and should
be used accordingly.

Dr. Adilson Prando
Department of Radiology

Vera Cruz Hospital
Campinas, São Paulo, Brazil

INVESTIGATIVE UROLOGY _____________________________________________________

Effect of botulinum toxin A on the autonomic nervous system of the rat lower urinary tract
Smith CP. Franks ME, McNeil BK, Ghosh R, De Groat WC, Chancellor MB,

Somogyi GT
From the Departments of Urology and Pharmacology, University of Pittsburgh, Pittsburgh, Pennsylvania

J Urol. 2003; 169:1896-900

Purpose: The magnitude and duration of the effects of botulinum toxin A on acetylcholine (ACh) and
norepinephrine release from the bladder and urethra of rats were measured using a radiochemical method.

Materials and Methods: Saline (sham treatment) or botulinum toxin A was injected into the bladder
(50 µl.) or urethra (30 µl.) in separate groups of animals. The release of 3H-norepinephrine or 14C-choline was
measured at 2 time points after injection (5 or 30 days).

Results: The fractional release of ACh in botulinum toxin A treated animals was significantly inhibited
at higher frequencies of electrical field stimulation (20 Hz.) but not at lower frequencies (2 Hz.) 5 days after
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injection. However, ACh release recovered to sham injected values 30 days after toxin injection. No significant
differences in the fractional release of norepinephrine from sham injected or botulinum toxin A bladders
were observed. In contrast, norepinephrine release from the urethra was inhibited by botulinum toxin A for
at least 30 days after injection. Similar to its effect on transmitter release in the bladder, botulinum toxin A
inhibited norepinephrine release in the urethra at high (20 Hz.) but not at low (4 Hz.) electrical stimulation
frequencies.

Conclusions: These data indicate that the clinical effects of botulinum toxin A on the lower urinary
tract may vary depending on the site of injection and level of nerve activity.

Editorial Comment
Since its introduction into clinical use in the 1980’s, botulinum toxin A (BTX-A) has been successfully

used to treat various conditions including blepharospasm, strabismus, focal dystonias, muscle spasms and
spasticity, axillary hyperhidrosis, and achalasia. Urological applications of BTX-A have been primarily
associated with cases of detrusor external sphincter dyssynergia (DESD), as a viable option for patients that
are not capable of performing clean intermittent catheterization (1).

In addition to classic neuropathic DESD, the urological indications for use of BTX-A have been
expanded to include patients with a variety of bladder outlet obstructions. BTX-A was successfully used to
treat voiding dysfunction in multiple sclerosis patients with DESD, patients with pelvic floor spasticity, and
even in an acontractile multiple sclerosis patient who wished to void by Valsalva (2). Recently, it was reported
a case of functional urethral obstruction and detrusor acontractility following pubovaginal sling surgery that
was successfully treated by BTX-A urethral sphincter injection (3).

The authors are pioneers in the field, and the present work represents the expansion and in deep
presentation of a previous abstract, on which the same group of researchers demonstrated that the clinical
success of BTX-A is supported by laboratory research (4). The work demonstrated marked decreases in the
release of labeled norepinephrine and acetylcholine in BoNT/A (laboratory grade botulinum toxin) injected rat
urethral sphincters (4). While the therapeutic effect of inhibiting acetylcholine release is obvious, blockage of
norepinephrine release may provide clinical benefit by inhibiting sympathetic transmission and smooth muscle
dyssynergia (1).

In the present work, saline or BTX-A was injected into the bladder or urethra in separate groups of
female Sprague-Dawley rats. The release of 3H-norepinephrine or 14C-choline was measured at 2 different
times after injection (5 or 30 days). The results indicate that BTX-A injected into the bladder and urethra at
different times before the experiment could depress the release of neurotransmitters in a frequency and time
dependent manner. In the bladder ACh release was depressed 5 days after treatment but it recovered at 30 days.
On the other hand, BTX-A depression of norepinephrine release in the urethra was delayed in onset but lasted
at least 30 days, indicating that the mechanism of action or diffusion of BTX-A through the tissue is different
in the bladder and urethra.

References
1. Smith CP, Somogy GT, Chancellor MB: Botulinum toxin treatment of urethral and bladder dysfunction. Int Braz J

Urol. 2002, 28: 545-52.
2. Phelan MW, Franks M, Somogyi GT, Yokoyama T, Fraser MO, Lavelle JP, Yoshimura N, Chancellor MB: Botulinum

toxin urethral sphincter injection to restore bladder emptying in men and women with voiding dysfunction. J Urol.
2001, 165: 1107-10.

3. Smith CP, O’Leary M, Erickson J, Somogyi GT, Chancellor MB: Botulinum toxin urethral sphincter injection resolves
urinary retention after pubovaginal sling operation. Int Urogynecol J Pelvic Floor Dysfunct. 2002, 13: 185-6.
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4. McNeil BK, Smith CP, Franks ME, Ghosh R, de Groat WC, Chancellor MB, Somogyi GT: Effect of botulinum toxin
A on urethral neurotransmitter release: Implications on somatic/autonomic nerve transmission. J Urol. 2001, 165:
277 (Abst).

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

State University of Rio de Janeiro
Rio de Janeiro, Brazil

Nitric oxide synthase in the external urethral sphincter of the sheep: immunohistochemical and
functional study

González-Soriano J, Martín-Palacios S, Rodríguez-Veiga E, Triguero D, Costa G, Garcia-Pascual A
From the Departments of Anatomy and Physiology, Veterinary School, Complutense University, Madrid,

Spain
J Urol.; 169: 1901-6

Purpose: We studied the distribution of neuronal nitric oxide synthase (nNOS) and the effects of nitric
oxide (NO) modulating drugs on contractile function of the external urethral sphincter of lambs. Gender
differences were evaluated.

Materials and Methods: Longitudinal and transverse sections of the external urethral sphincter from
10 female and 10 male lambs were studied using reduced nicotinamide adenine dinucleotide phosphate-
diaphorase histochemistry and nNOS immunocytochemistry. Isometric contractile responses to electrical field
stimulation were recorded from external urethral sphincter preparations from 47 female and 45 male lambs
and the effects of NO modulating drugs were evaluated.

Results: We detected nNOS in the sarcolemma of some but not all striated fibers, where nNOS seems
to be concentrated at the neuromuscular junction. In addition, nNOS was present in nerve fibers and intramural
ganglia. The density of innervation decreased toward the distal part of the external urethral sphincter and was
higher in male preparations. No significant functional effects of the NOS inhibitor NG-nitro-L-arginine (10
mM.) or the NO donors diethylamine and spermine NONOate (Sigma Chemical Co., St. Louis, Missouri) (5
mM. each) on external urethral sphincter isometric contractility were found in either gender.

Conclusions: Despite the evidence for nNOS at the sarcolemma and nerve fibers of the external urethral
sphincter the physiological relevance of these immunohistochemical findings remains to be determined.

Editorial Comment
The authors used sheep for studying because from an anatomical standpoint, these animals present a

very clear distinction between the smooth and striated components of the external urethral sphincter. In this
elegant study, histological and immunohistochemical techniques were combined with analysis on the effects
of nitric oxide modulating drugs on external urethral sphincter contractile function in males and females.

Under light microscopy, it was identified the external urethral sphincter in the mid and caudal third of
the urethra, both in males and females. No important morphological differences were identified between genders.

Staining for nNOS immunoreactivity demonstrated that the sheep external urethral sphincter is densely
innervated by nNOS containing nerve fibers, which also occurred in the intramural ganglia, nerve trunks and
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even in the sarcolemma of striated fibers. These observations provide the morphological basis for a functional
role of endogenous production of NO in the external urethral sphincter, as a neurotransmitter or as a
neuromodulator.

Nevertheless, even with these morphological evidences for the presence of nNOS in the external
urethral sphincter, the authors did not observe any effect on in vitro contractility of the external urethral
sphincter after NOS inhibition by NG-nitro-L-arginine. Therefore, the physiological relevance of these findings
remains to be determined.

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

State University of Rio de Janeiro
Rio de Janeiro, Brazil

RECONSTRUCTIVE UROLOGY ___________________________________________________________

Free neurovascular transfer of latissimus dorsi muscle for the treatment of bladder acontractility: II.
Clinical results

Ninkovic M, Stenzl A, Schwabegger A, Bartsch G, Prosser R
From the Departments of Plastic and Reconstructive Surgery, Urology, and Surgery, Unit of Physical

Medicine & Rehabilitation, University of Innsbruck Medical Center, Innsbruck, Austria, and the Department
of Urology, University of Tuebingen Medical Center, Tuebingen, Germany

J Urol. 2003; 169:1379-83

Purpose: Until now patients with bladder acontractility were destined to lifelong clean intermittent
catheterization with all of its inherent risks. Previous experimental studies demonstrated that voluntary voiding
can be restored by microneurovascular free transfer of a carefully selected muscle flap. We present the selection
criteria, modifications in technique, follow-up schedule and long-term results in 20 patients treated with
transplantation of latissimus dorsi muscle to the bladder.

Materials and Methods: In 20 patients with bladder acontractility requiring intermittent catheterization
for at least 2 years we performed latissimus dorsi detrusor myoplasty. Preoperative evaluation included
urodynamic assessment, cystoscopy, upper tract imaging and electromyography of the rectus muscle. The
procedure involves transfer of a free neurovascular latissimus dorsi muscle flap to the pelvis where it is
anastomosed to the lowest motor branches of the intercostal nerve and deep inferior epigastric vessels. Patients
were instructed to attempt voluntary voiding 3 months postoperatively. Follow-up included urodynamic
evaluation, biannual Doppler ultrasonography and annual dynamic computerized tomography.

Results: Annual dynamic computerized tomography and/or biannual Doppler ultrasonography
demonstrated vascularization and contractility of all transplanted muscle flaps. Mean follow-up is 44 months
(range 18 to 74). Of the 20 patients, 14 were able to void spontaneously within 4 months postoperatively with
post-void residual volumes of less than 100 cc, voluntary voiding was restored by bladder neck incision in 4,
and 2 (10%) still require self-catheterization. Postoperative detrusor pressures ranged from 5 to 218 cm. H

2
O

(mean 72, median 55). None of the patients had morphological and functional changes of the upper tract, or de
novo incontinence postoperatively.
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Conclusions: Functioning free muscle transplantation was able to restore voluntary voiding in patients
who had previously been dependent on long-term catheterization. Voluntary voiding has been maintained
several years postoperatively without deterioration of upper tract function.

Editorial Comment
Previous work had shown that functional muscle transplantation may also be useful for the treatment

of patients with bladder acontractility. This paper now shows for the first time a larger series of patients treated
with free neurovascular transfer of latissimus dorsi muscle with a mean follow-up of 44 months, with a minimum
follow-up of 18 months. This technique was successful in 90% of the patients who all were catheterizing
themselves prior to surgery for at least 2 years. However, not all of them succeeded with the muscle transfer
procedure alone. 20% of the patients needed a uni- or bilateral bladder neck incision to be able to void
spontaneously with a residual volume of less than 100 cc. Is of note that none of the patients developed urinary
incontinence.

The present study shows that restoration of intentionally voiding is possible in patients with bladder
acontractility using careful selection criteria and with results which are persistent and do not lead to secondary
complications in the long run.

Dr. Arnulf Stenzl
Professor and Chairman of Urology

Eberhard-Karls-University Tuebingen
Tuebingen, Germany

Comparison of clinical and urodynamic outcome in orthotopic ileocaecal and ileal neobladder
Bedük Y, Türkölmez K, Baltac S, Goegues C

Department of Urology, Ankara University, School of Medicine, Ankara, Turkey
J Urol. 2003; 169:1379-83

Objective: Aim of this study was to evaluate the clinical and urodynamic results in patients who had
undergone orthotopic bladder substitution with ileocaecal (Mainz pouch procedure) or ileal (Abol-Enein and
Ghoneim procedure) segments and who had a minimum follow-up of 12 months.

Methods: Mainz pouch procedure (MP) was performed in 19 patients (mean age 62.4 years, median
follow-up 36 months) and Abol-Enein and Ghoneim procedure (AG) in 36 patients (mean age 64.3 years,
median follow-up 31 months). Complications and urodynamic findings were compared in both groups.

Results: Complications related to the pouch were (MP and AG groups, respectively) ureterointestinal
anastomotic stenosis (10.5% versus 5.7%), pouch-urethral anastomosis stenosis (5.3% versus 5.5%), pouch-
ureteral reflux (7.9% versus 4.2%), and pyelonephritis (15.8% versus 13.8%). At 12 months postoperatively,
daytime incontinence rates were 5.3% versus 5.5% and nighttime incontinence (twice weekly or more) rates
were 21% versus 8.4% in MP and AG groups. In urodynamic evaluation, which was performed in 39 patients
at 12 months postoperatively, both groups showed adequate bladder capacity, the mean values of which were
426 ± 34 ml in MP group and 442 ± 27 ml in AG group (p > 0.05). The mean value of maximal flow rate was
19.6 ± 3.7 ml/s in MP group and 16 ± 6.1 ml/s in AG group (p > 0.05). The mean residual urinary volume was
37 ± 8.2 ml in MP group and 45 ± 7.1 ml in AG group (p > 0.05).



181

Urological Survey

Conclusion: The comparison between two types of bladder substitution, namely ileocaecourethrostomy
(Mainz pouch procedure) and ileal reservoir (Abol-Enein and Ghoneim procedure) has demonstrated that
urodynamic findings showed no significant difference between two groups.

Editorial Comment
Several papers have tried to compare different gastrointestinal segments with regards to their use and

possible complications in orthotopic neobladders. In this paper a group actually not so experienced with the
technique of orthotopic neobladders as some centers of excellence have demonstrated that in their hands no
real difference with regards to the outcome after a minimum follow up of 12 months could be detected. It is
notable, however, that the incidence of ureterointestinal anastomotic stenoses was lower in patients with a sub-
serosal technique. There was also a lower incidence of pouch-ureteral reflux with the ileal subserosal technique.
The value of anti-refluxing techniques in orthotopic low pressure reservoirs is still under discussion. What we
can learn from this paper is the fact that submucosal embedding of ureters is not only a more difficult way of
inserting ureters but it is also probably more prone to complications. This may especially be true in those
centers where the numbers of orthotopic neobladder procedures are not extremely high (1). Nevertheless, we
must also consider other factors that are important to diminish a stenosis or stricture rate in ureterointestinal
anastomosis such as the length of mobilized ureters, handling of the ureters during dissection, preservation of
periureteral tissue and thus vascular anastomosis etc.

The last issue is also how we prepare ourselves for future instrumentation of the upper urinary tract in
orthotopic neobladders. The location and angle at which ureters insert into the pouch may be factors for an
easy or difficult access from below.

Reference
1. Stenzl A, Hobisch A, Strasser H, Bartsch G: Ureteroileal anastomosis in orthotopic urinary diversion: how much or

how little is necessary? Tech Urol. 2001; 7: 188-95.

Dr. Arnulf Stenzl
Professor and Chairman of Urology

Eberhard-Karls-University Tuebingen
Tuebingen, Germany

UROLOGICAL ONCOLOGY  _______________________________________________________________

The value of a second transurethral resection in evaluating patients with bladder tumours
Miladi M, Peyromaure M, Zerbib M, Saighi D, Debre B

Department of Urology, Cochin Hospital, 27 Rue du Faubourg Saint-Jacques, 75014
Paris, France

Eur Urol. 2003, 43:241-5

Objectives: To evaluate the usefulness of a second transurethral resection for superficial and muscle-
invasive bladder tumours.
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Methods: A review of the literature relevant to repeat resection for bladder tumours was conducted
using Medline Services.

Results: Transurethral resection of the bladder has two shortcomings: underestimating clinical stage,
and overlooking other lesions. A second transurethral resection, when performed 2-6 weeks after the initial
resection, corrects clinical staging errors in 9-49% of cases and detects residual tumor in 26-83% of cases. A
second resection is particularly warranted for T1 tumours since 2-28% of them prove to be muscle-invasive,
thus requiring a change in management. For muscle-invasive tumours, a second resection may be performed
only if bladder sparing is being considered, as it helps to exclude the presence of tumor sites contra-indicating
conservative treatment.

Conclusions: A second transurethral bladder resection may be warranted for T1tumours, and for invasive
tumours when a bladder preservation is planned.

Editorial Comment
The authors performed Medline-based review of the literature and which all papers on value of a

second transurethral resection in superficial bladder tumours where evaluated. This is a timely and important
paper as it condenses the known facts on the value of a second transurethral resection into one well-founded
argument: Do it! At second TUR residual tumours are detected between 4 and 78% and, especially in T1-
tumours range from a minimum of 33% to maximum of 78%. The stage of tumours is underestimated in 9-49%
of tumours at first resection. The interval recommended in this paper is between 2 and 6 weeks, with no benefit
in waiting more than 2 weeks. From our personal experience the interval of 1 week is also possible without an
increase in complications. Morbidity is not increased significantly with the second TUR. In conclusion, this
paper further underlines the importance of a second transurethral resection, especially in T1-tumours.

Dr. Andreas Böhle
Professor and Vice-Director of Urology

Medical University of Luebeck
Luebeck, Germany

A study of the morbidity, mortality and long-term survival following radical cystectomy and radical
radiotherapy in the treatment of invasive bladder cancer in Yorkshire

Chahal R, Sundaram SK, Iddenden R, Forman DF, Weston PM, Harrison SC
Department of Urology, Orchard House, Pinderfields and Pontefract NHS Trust,

West Yorkshire WF1 4DG, Wakefield, UK
Eur Urol. 2003, 43:246-57

Objectives: To study the morbidity of radical cystectomy and radical radiotherapy in the treatment of
patients with invasive carcinoma of the bladder and to report the long-term survival following these treatments.

Patient and Methods: 398 patients with invasive carcinoma of the bladder treated between 1993 and
1996 in the Yorkshire region were studied. Of 398 patients studied, 302 patients received radical radiotherapy
and 96 underwent radical cystectomy. A retrospective review of patients’ case notes was performed to construct
a highly detailed database. Crude estimates of survival differences were derived using Kaplan-Meier methods.
Log-rank tests (or, where appropriate, Wilcoxon tests) were used to test for the equality of these survivor
functions. These functions were produced as all-cause survival. The proportional hazards regression modeling
was used to assess the impact of definitive treatment on survival. A backwards-stepwise approach was used to
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derive a final predictive model of survival, with likelihood ratio tests to assess the statistical significance of
variables to be included in the model.

Results: The patients undergoing radiotherapy were significantly older (mean age: 71 years versus 66
years), but no difference was identified in the distribution of American Society of Anesthesiologists (ASA)
grades in the two treatment groups. The stage distribution of cases in the treatment groups was not significantly
different. Significant treatment delays were observed in both treatment groups. The median time from being
seen in the clinic to transurethral resection of bladder tumor (TURBT) and subsequent radical treatment
(cystectomy or radiotherapy) was 4.3 and 9 weeks, respectively. Age was the most significant independent
factor accounting for treatment delays (p<0.001).The 30-day and 3-month treatment-associated mortality for
radical cystectomy and radiotherapy was 3.1% and 8.3% and 0.3% and 1.65%. Of the patients who received
radiotherapy, 57 (18.8%) were subsequently subjected to a salvage cystectomy. For these 57 patients, 30-day
and 3-month mortality after the salvage cystectomy were 8.8% and 15.7%. Gastrointestinal complications
were the major source of early morbidity after primary and salvage cystectomy. Bowel leakage occurred in 3%
following radical and 8.7% after salvage cystectomy. Bowel complications (leakage and obstruction) were the
major cause of death following salvage cystectomy. No specific cause was predominant in those undergoing
radical cystectomy with intestinal anastomotic leakage and urinary leakage accounting for one death each.
Exacerbation of co-morbid conditions accounted for the remaining causes of mortality. Urinary leakage occurred
in 4% following both forms of cystectomy. Recurrent pyelonephritis and intestinal obstruction were responsible
for the majority of complications in the follow-up period. Bladder and gastrointestinal complications accounted
for the majority of complications following radical radiotherapy. Some degree of irritative bladder and rectal
were noted commonly. Severe bladder problems, which rendered the bladder non-functional or required surgical
correction, occurred in 6.3% of patients. 2.3% of patients underwent surgery for bowel obstruction related to
radiotherapy induced bowel strictures. Following radiotherapy, 43.6% of patients had a recurrence in the
bladder at varying intervals post-treatment. Of these, 40% had >/= T2 disease. The 5-year survival following
radiotherapy (with or without salvage cystectomy) was 37.4% while 36.5% of patients were alive 5 years after
radical cystectomy. There was no statistically significant difference in the overall 5-year survival figures between
the two primary treatments. Tumor stage, ASA grade and sex were the only independent predictors of 5-year
survival on multivariate analysis.

Conclusions: This retrospective regional study shows that there is no significant difference in the 5-
year survival of patients with invasive bladder cancer treated with either radical radiotherapy or radical
cystectomy. All forms of radical forms of radical treatment for bladder cancer are associated with a significant
treatment-associated morbidity and mortality. Gastrointestinal complications were responsible for the majority
of complications. The treatment-associated mortality at 3 months was two- or three-fold higher than the 30-
day mortality; emphasizing its importance as an indicator of the true risks of cystectomy. The clinical T stage,
the sex and the ASA grade of the patient were the only independent predictors of survival. The data in this
series suggests that radical radiotherapy and radical cystectomy should be both considered as valid primary
treatment options for the management of invasive bladder cancer.

Editorial Comment
This is a paper comparing the morbidity of radical cystectomy and radical radiotherapy from a local

area in the United Kingdom. Although this is not randomized and scientifically of minor value than a prospective
randomized study it still adds to the knowledge on the outcome of recent therapy of invasive bladder tumours.
398 patients with invasive bladder carcinoma where treated between 1993 and 1996 in the Yorkshire region.
302 patient received radical radiotherapy, 96 underwent radical cystectomy. Although there where differences
in the two treatment-groups (radiotherapy patients where older than cystectomy patients, 71 years vs. 66
years), there was no major difference in the outcomes. Interestingly 18.8% of the patients who initially received
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radiotherapy subsequently where subjected to salvage-cystectomy. The survival rate after 5 years was roughly
40%, the median survival rate was roughly 50% in both groups. In conclusion, this contribution is worth
reading and shows the treatment results in a country where radiotherapy and not cystectomy is the primary
choice of treatment in invasive bladder tumours. Certainly, from the continental point of you, radical cystectomy
still can be considered the treatment of choice, but alternatives, such as radiotherapy, have to be kept in mind.

Dr. Andreas Böhle
Professor and Vice-Director of Urology

Medical University of Luebeck
Luebeck, Germany

FEMALE UROLOGY____________________________________________________________

The urologist’s guide to genital piercing
Anderson WR, Summerton DJ, Sharma DM, Holmes SA

Solent Department of Urology, St. Mary’s Hospital, Portsmouth, UK
BJU Int. 2003, 91:245-51

Over the past 10 years or so, there has been a clear increase in the number of people practicing body
piercing, in particular, many young people appear keen to adopt an individuality with the ‘body art’, which
they may regard as an expression of identity. It is perhaps ironic that this perceived individuality is in fact
shared with thousands of others.

No part of the human anatomy is apparently immune from this fashion, but an examination into the
history of body piercing reveals that such decoration s are far from being an invention of the late 20th century.
Indeed, as discussed in this review, piercing has occurred for thousands of years, in societies throughout the
world, and has been adopted through the spectrum of social class.

Urologists should perhaps be particularly aware of the seemingly bizarre practice of genital piercing,
as their specialist knowledge may sometimes be required to manage the inevitable complications.

Editorial Comment
This guide covers both male and female piercing. The authors describe genital piercing with regards

to: historical aspects; current laws; techniques of placement; and categorization of the types of genital piercings.
In addition, there is an excellent section on potential urologic complications.

The urologist is expected to understand and treat maladies both spontaneous and self-inflicted from all
walks of life. Besides tattooing, no other form of body adornment has separated the young from the old than
body piercing and particularly genital piercing. Nevertheless, even if the mature urologist never grew up in a
time where male and females pierced and tattooed various areas of their bodies with a remarkable frequency,
he is expected to be able to look at a piercing, understand the potential urological complications and technique
that it required. This paper helps the urologist with these specific tasks.

Interest in piercing of the genitals has risen to a point where some may consider it an art form as
opposed to an attraction of a salacious or prurient nature. For those members of society who wishes not to
pierce their genitals or body there is deep lack of understanding of those who choose to pierce. Perhaps it is an
attempt by those who subject themselves to piercing to obtain a more protean state than that which they
acquired through the form of genetics sweepstakes from their parents and thus the incidence of piercing has
raised to the point where it is now considered not outside of the standard state of propriety.
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I recommend this article as part of one’s reference library in the office. There are few places where one
may obtain such a guide in a succinct and efficient manner with an amazing amount of clarity and marvelous
pictures to which future reference may be obtained. Simply put: read the article if only for the pictures.

Dr. Steven P. Petrou
Associate Professor of Urology

Mayo Medical School
Jacksonville, Florida, USA

Incontinent ileovesicostomy in the management of neurogenic bladder dysfunction
Gauthier Jr. AR, Winters JC

Department of Urology, Ochsner Clinic Foundation, New Orleans, Louisiana
Neurourol Urodyn. 2003; 22:142-6

Aims: To report outcome and urodynamic follow-up of incontinent ileovesicostomy in quadriplegic
patients with neurogenic bladder.

Methods: Seven patients (five male, two female, mean age 33.7 yr) with neurogenic bladder underwent
ileovesicostomy for management of leakage or complications of chronic catheter drainage. Five had chronic
indwelling catheters: three suprapubic and two urethral. Preoperatively, all had upper tract evaluation and
videourodynamics. All seven patients had detrusor hyperreflexia. Preoperative detrusor leak point pressures
averaged 42.7 cm H

2
O. Two females had intrinsic sphincteric deficiency from prolonged Foley catheter drainage.

Ileovesicostomy involves isolation of a 15-20 cm segment of terminal ileum. The proximal 6-8 cm of this
segment is opened on the antimesenteric border. The dome of the bladder is opened widely in a transverse
manner and the proximal portion of the bowel is sutured onto the bladder. The distal portion of the ileum
remains tabularized and becomes the stoma.

Results: There were no intraoperative complications. Operative time averaged 159 minutes. Associated
procedures included removal of bladder calculus (n = 1), pubovaginal sling (n = 2), and Marshall Marchetti
Krantz suspension (n = 1). Mean blood loss was < 200 cc in six patients. Mean hospital stay was 8 days.
Complications in two patients included: fascial stenosis requiring stoma revision (n = 1), wound infection (n =
1), and postoperative ileus (n = 1). Mean follow-up was 37.4 months. Postoperatively, mean detrusor leak
point pressures were 16.7 cm H

2
O (P = 0.0061). Patient satisfaction is high with only one complaint of occasional

difficulty fitting the appliance.
Conclusions: Ileovesicostomy is an effective method of urinary drainage in quadriplegic patients.

Detrusor leak point pressures were lowered, and upper tracts were preserved. No long-term complications
encountered.

Editorial Comment
The authors present their experience in patients with detrusor hyperreflexia refractory to medical

therapy or unable to perform CIC who then underwent an incontinent ileovesicostomy. Preoperatively,
urodynamics were completed on all patients with average detrusor leak point pressures being 42.7 cm H

2
O.

Patients with arreflexic/poorly contracting bladders were not offered  the procedure. During the surgical case,
a 15-20 cm section of terminal ileum was isolated with the proximal 6-9 cm of this segment being opened on
the anti-mesenteric border and used as an augmentation to the bladder. Postoperatively, no bladder catheters
were used and the ileostomy segment was stented with a red rubber catheter. Mean follow-up was 37.4 months.
 Complications occurred in 4 of 7 patients including fascial stenosis requiring stomal revision in one patient.
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This is a very good and succinct paper that reminds one of the importance of this operation for all
patients including female patients who have neurogenic vesical dysfunction and are unresponsive or unable to
comply with the regimen of anticholinergic therapy and clean intermittent catheterization. As highlighted by the
authors the main advantages of this procedure were preservation of the native ureterovesical junction and avoidance
of a dysfunctionalized bladder. Though a passive drainage system similar to a cutaneous vesicostomy, previous
authors have highlighted that vesicostomy in adults has only had mixed success (1). The attractiveness of this
surgery includes that of removing the often used suprapubic tube and its secondary associated bladder irritation,
and potential hematuria. This paper is very well written though it would have been of interest if the authors had
expounded on the incidence of autonomic dysreflexia in their patients pre- and postoperatively. In addition, if the
reader is interested, there are several other excellent papers on this operation and its treatment of this difficult
clinical malady (1,2). These include reports from Dr. McGuire’s group including one from 1994, which has good
explanatory diagrams of the operation and the follow-up paper 5 years later, which provides excellent long term
outcome results from this surgery (1,2). Of note is that in those authors’ hands and in this paper’s report, fascial
and stomal stenosis mirrored that of the ileal conduit urinary diversion. Both female patients in this study group
underwent pubovaginal slings. Previous authors have based their placement of slings on urodynamics with sling
being offered for proximal urethral dysfunction and formal bladder outlet closure for a non-salvageable situation
(2). Should consideration be given to a suburethral sling or urethropexy in all females undergoing the reconstruction
regardless of their urethral support or intrinsic sphincter function? In addition, this paper, as have others (1,2),
highlight the need for early postoperative urodynamics to establish operative success in the form of acceptable
detrusor leak point pressures. The reader should remind himself of the difference between a Valsalva leak point
pressure and a detrusor leak point pressure (3). The authors do elude peripherally in their discussion on the use of
ileovesicostomy in patients with hypocontractile bladders. Future elucidation or quantification on the minimal
detrusor strength required to be a candidate for this operation will be of great interest. In addition, I hope in the
future we will be privileged to read the authors’ reports on the use of incontinent ileovesicostomy in patients with
hypocontractile bladders if the clinical series is developed.

References
1.    Schwartz SL, Kennelly MJ, McGuire EJ, Faerber GJ: Incontinent ileovesicostomy urinary diversion in the treatment

of lower urinary tract dysfunction. J Urol. 1994; 152:99-102.
2.    Leng WW, Faerber G, Del Terzo M, McGuire EJ: Long-term outcome of incontinent ileovesicostomy management of

severe lower urinary tract dysfunction. J Urol. 1999; 161:1803-6.
3.    Wan J, McGuire EJ, Bloom DA, Ritchey ML: Stress leak point pressure: a diagnostic tool for incontinent children. J

Urol. 1993; 150:700-2.

Dr. Steven P. Petrou
Associate Professor of Urology

Mayo Medical School
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A preliminary investigation into quality of life, psychological distress and social competence in
children with cloacal exstrophy

Towell DMB, Towell AD
From the University of East London, Great Ormond Street Hospital for Children and University of

Westminster, London, United Kingdom
J Urol. 2003; 169: 1850-3
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Purpose: Cloacal exstrophy is a complex multisystem anomaly. Due to ambiguous genitalia gender
assignment or reassignment is common. The psychological, emotional and behavioral impact of this condition
has rarely been investigated.

Materials and Methods: We recruited 8 children with cloacal exstrophy born with genital ambiguity
and a control group of 12 with cloacal anomalies born without genital ambiguity were recruited via urology-
endocrine clinics at Great Ormond Street Hospital for Children. Patient age was 5 to 18 years (average 11.3).
The child behavior checklist, child health related quality of life and social cognition questionnaire were
administered to assess perceived levels of social competence and adjustment, emotional and behavioral distress,
and perceived quality of life.

Results: Social and behavioral competence as well as psychological problems were comparable with
normative data for the 2 groups. There were no statistically significant differences in the 2 groups on any competence,
problem or social adjustment scale. A quality of life measure again revealed no significant differences in the groups.
The scores obtained were comparable with those reported for other chronic illnesses.

Conclusions: Results suggest that being born with cloacal exstrophy or anomaly and gender
assignment or reassignment does not necessarily result in childhood psychological, emotional or behavioral
distress and/or problems, lower levels of social competence or subjective reports of poor quality of life. It is
suggested that longitudinal and larger studies are required to assess the long-term implications of this
condition.

Editorial Comment
This is an extremely important report of the psychological evaluation of children with cloacal exstrophy,

with particular emphasis on 6 patients with 46 XY chromosomes who were raised as females. The researcher
was blinded as to the chromosomal diagnosis in the cases and there was a control group of patients with
cloacal anomalies, but not cloacal exstrophy or gender conversion. The authors found no statistical differences
between the 2 groups, with scores comparable to those reported for other chronic illnesses.

The gender of rearing is highly controversial in patients with cloacal exstrophy and 46 XY chromosomes.
Because the phallic structures are usually too small to be adequately reconstructed as a normal male phallus,
most patients have, in the past, been raised as females. On the other hand, they have already had their central
nervous system “imprinted” with androgens prenatally. Recently, fears of gender dysphoria and ultimately
reassignment (no good published reports in peer-reviewed journals), have led many physicians to recommend
raising these children as males, despite the fact that they will have an inadequate phallus. Hence the development
of these patients as normal females is of major interest. On the other hand, this study has several cautions.
First, follow-up is still too short with a mean age of 11.6 years. Second, 5 of the 16 patients eligible refused to
be interviewed and 3 of the others were undergoing psychiatric treatment and were deem ineligible. Data from
these patients and follow-up through puberty could ultimately change the results. We anxiously await more
information in this critical area.

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

Albany Medical College
Albany, New York, USA
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Natural history of neonatal reflux associated with prenatal hydronephrosis: long-term results of a
prospective study

Upadhyay J, Mclorie GA, Bolduc S, Bägli DJ, Khoury AE, Farhat W
From the Division of Urology, Hospital for Sick Children, University of Toronto, Ontario, Canada

J Urol. 2003; 169:1837-41

Purpose: We have previously reported on patients with neonatal vesicoureteral reflux followed
conservatively. The current study is a long-term follow-up of our prospective expectant management protocol
for the overall cohort.

Materials and Methods: Between 1993 and 1998, 31 of 260 patients with prenatal hydronephrosis had
vesicoureteral reflux and were followed prospectively. Outcome analysis was done on 25 patients, excluding
6 who underwent surgery, with the end point of complete resolution or improvement of reflux using our
previously reported Kaplan-Meier survival curve, urinary tract infection, dysfunctional voiding, and changes
in renal function or growth, somatic growth and hypertension.

Results: Of the 25 cases reflux was grades I to V in 7%, 20%, 34%, 16% and 23%, respectively. Reflux
resolved in 13 patients (52%) and improved in 6 (24%). Grades I to V disease resolved in 100%, 77%, 53%,
28% and 40% of refluxing units, respectively. The improvement rate for grades III to V reflux was 13%, 14%
and 30%, respectively. Breakthrough urinary tract infection occurred in 4 patients with grades IV and V reflux,
and dysfunctional voiding developed in 5. Follow-up renal scans showed 19% and 17% decreased differential
function in 2 units without new scars. There was no difference in renal length in patients with resolved versus
persistent reflux or low versus high grade reflux. All patients had normal somatic growth at the 4-year follow-
up and none had hypertension.

Conclusions: Expectant management was effective in the majority of cases and associated with a low
urinary tract infection rate. Neonatal vesicoureteral reflux resolved or improved in 76% of our patients by age
4 years without somatic growth retardation or hypertension. High grade reflux resolved or improved in 59% of
the units and showed normal renal growth with expectant management.

Editorial Comment
This is an interesting review of the mid-term follow-up (median of 44 months) of children diagnosed

with vesicoureteral reflux as neonates. The reflux resolved spontaneously in 52%. Four patients had UTIs and
dysfunctional voiding developed in 5. Two patients developed decreased renal function. The authors conclude
that expectant management was effective in the majority of cases.

This paper is an interesting contribution, but the interpretation of the data seems skewed and the
conclusions are arguable. In the first instance, 6 patients underwent surgery and are excluded. In general,
studies are better reported in an “intent-to-treat” format. Excluding the 6 patients needing surgery changes the
results. Furthermore, not all patients underwent follow-up DMSA scans, hence there may have been more than
2 cases of renal injury. Finally, despite 4 years of antimicrobial therapy, 48% of patients did not have resolution
of their reflux. My personal opinion is that this study could also be used to argue more forcefully for more
surgical therapy.

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

Albany Medical College
Albany, New York, USA
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