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EDITOR’S COMMENT

International

Braz J Urol

The November - December 2005 issue of the International Braz J Urol presents interesting
contributions, and as usual, the Editor’s Comment highlights some important papers.

Doctor Billis and co-workers, from State University of Campinas, São Paulo, Brazil, ana-
lyzed on page 534 the relationship of age to outcome and clinicopathological findings in men sub-
mitted to radical prostatectomy. The authors compared patients aged 55 years or younger and 56
years or older and they did not find statistically significant difference for all variables studied, that
is, preoperative PSA, Gleason score, Gleason predominant grade, tumor extent, positive surgical
margins, extraprostatic extension and seminal vesicle invasion. Also, there was no difference in the
time to biochemical progression between men aged 55 years or younger and 56 years or older. The
authors concluded that age alone do not influence the biological aggressiveness of prostate cancer.

Doctor Favorito and colleagues, from State University of Rio de Janeiro, Rio de Janeiro,
Brazil, quantified the distribution of collagen and analyzed the seminiferous tubules diameter in the
testis of patients with cryptorchidism, to verify if the previous use of human chorionic gonadotro-
phin (hCG) affects these structures (page 562). The authors found that hCG use in the cryptorchid-
ism could delay, at least temporarily, a progressive growth of fibers of collagen system. They did
not find statistically significant difference in the seminiferous tubular diameters between treated
and nontreated patients. Doctor F Cahit Tanyel, from Hacettepe University, Ankara, Turkey and
Doctor Seppo Taskinen, from Helsinki University, Finland, well-known experts in the field, pro-
vided interesting editorial comments on this paper.

Doctor Amaro and co-workers, from State of São Paulo University, UNESP, Botucatu, SP,
Brazil, evaluated on page 579 the histopathological and immunohistochemical alterations induced
by detrusor instability in the bladder of rabbits submitted to partial bladder outlet obstruction. They
found that partial obstruction resulted in a 2.5 fold increment in bladder weight when compared to
controls (significant). Also, there are alterations in the smooth muscle and the epithelium of the
rabbits’ bladder. The authors concluded that detrusor instability induced by partial bladder outlet
obstruction caused significant histopathological and immunohistochemical alterations in the blad-
der of rabbits. Doctor Waldemar S Costa, from the Urogenital Research Unit, Rio de Janeiro, Bra-
zil, provided an editorial comment on this article.

Doctor Truzzi and colleagues, from Federal University of São Paulo, SP, Brazil, evaluated
on page 569, if there is any difference in sensitive and motor bladder response in the presence of
solutions with different osmolarities, simulating physiological extremes of urinary osmolarity.



518

EDITOR’S COMMENT - continued

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

After studying 24 men and 9 women, the authors found that the infusion of the hyperosmolar/hypo-
osmolar solution generated the following results, when comparing patients without vs. with detru-
sor hyperactivity: initial sensation of vesical filling (mL): 167.5 / 159.2 vs. 134.9 / 157.3 (p > 0.05);
volume of occurrence of the first involuntary bladder contraction (mL): 163.9 / 151.9 (p > 0.05);
detrusor micturition pressure (cm H2O): 24.0 / 24.4 vs. 13.8 / 27.5 (p > 0.05). Based on these
findings, the authors concluded that vesical filling with solutions simulating extreme urinary osmo-
larities, accomplished with similar speed and without previous identification, did not likewise alter
the sensitive and motor urodynamic behavior in the current study.

Doctor Tobias-Machado and colleagues, from ABC School of Medicine, São Paulo, Brazil,
described on page 526 their experience with hand-assisted laparoscopy (HAL) as an option for the
treatment of large renal specimens. It was analyzed 13 patients candidates to nephrectomies due to
benign renal conditions with kidneys larger than 20 cm. Mean operating time was 120 ± 10 min for
hydronephrosis, 160 ± 28 min for pyonephrosis, and 190 ± 13 min for bilateral surgery for adult
polycystic kidney disease. There was a need for a conversion in 1 case and another patient needed a
transfusion due to a lesion in the renal vein; 2 patients had minor complications. The authors con-
cluded that HAL surgery could be a minimally invasive alternative in the treatment of large renal
specimens, with or without significant inflammation.
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ABSTRACT

Introduction: Short right renal vein is a frequent and well-known technical inconvenience that
is commonly observed during transplantation of the right kidney. We present our experience with the
elongation of short cadaveric right renal veins using the contiguous vena cava during cadaveric renal
transplants.

Methods: We performed 34 kidney transplantations with a short right renal vein requiring
elongation using the inferior vena cava, to make the venous anastomosis technically feasible. The
elongated right renal vein was anastomosed end to side to the external iliac vein in 24 patients, to the
common iliac vein in 8 patients and to the inferior vena cava in 2 patients. The right renal artery with
an aortic patch was implanted end to side in 33 patients, and end to end without aortic patch to the
internal iliac artery in one patient.

Results: In all cases, the vascular anastomoses were easily performed in the recipient and no
thrombosis was observed.

Conclusion: Elongation of a short right renal vein with the inferior vena cava is a feasible
mean to overcome technical problems that may compromise the results of cadaveric renal transplan-
tation.

Key words: kidney transplantation; donors; cadaver; renal veins; inferior vena cava
Int Braz J Urol.  2005; 31: 519-25

INTRODUCTION

A short right renal vein (SRRV) is a frequent
and well-known technical inconvenience, which is
commonly observed during transplantation of the right
kidney (1,2). A short or damaged right renal vein can
make renal transplantation very difficult (3-6). The
right renal hilum has a single long artery and a short
vein that causes difficulties while performing venous
anastomosis either from living or cadaveric kidney
transplantation, and especially when the right renal

artery has an aortic path in the case of a cadaveric
donor. It is more complicated and takes more time to
perform the transplant especially in either deep iliac
vessels, or in the obese or in both. Anastomosis of a
SRRV to the common or external iliac vein has been
reported to be associated with technical problems such
as angulation or tension of the venous anastomosis,
reduced mobility, limited placement and inspection
of the graft for hemostasis, and possible kinking of
the donor artery. One technical solution consists of a
more extensive mobilization of the recipient’s ves-
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sels, with the increased risk of lymphocele forma-
tion. A number of surgical approaches have been de-
scribed to solve the problem of a SRRV (5).

Several techniques have been used to over-
come this technical challenge such as renal vein ex-
tension using an autologous saphenous graft, bovine
arterial heterograft or polytetrafluoroethylene
(PTFE) vascular prostheses (5-8). A technique of
extension of the right renal vein using the contigu-
ous inferior vena cava was introduced to make vas-
cular anastomosis feasible (1-11). Using this tech-
nique, a portion of the contiguous inferior vena cava
is removed during organ harvesting to be used to
extend very short right renal vein from cadaveric
kidneys (1-11). The technique to obtain an appro-
priate length of the right renal vein using the vena
cava is simple, physiological and feasible, and does
not interfere with multiorgan procurement (3-11).
In this study, we present our experience with the
elongation of the SRRV using the contiguous vena
cava.

MATERIALS AND METHODS

From 1991 to 1997, we performed 243 con-
secutive cadaveric renal transplants in 243 patients
at end-stage end chronic renal insufficiency. This
protocol was approved by the local Ethics Commit-

tee (# 1111/02). The right kidney was used in 138 pa-
tients and from those, 34 kidneys had a very short re-
nal vein requiring elongation using the vena cava to
make the venous anastomosis technically feasible and
to avoid kinking of renal arteries. From these 34 pa-
tients who received the kidney with a very short renal
vein, the mean age was 39.4 years (17 - 56 years), and
there were 19 males (55.9%) and 15 females (44.11%).

A technique used for procurement of cadav-
eric kidneys is removing the entire block. It was modi-
fied from Taylor et al. (9) and Chopin et al. (11). Af-
ter removing the kidneys as an entire block, on a bench
surgery, the left renal vein is divided at its origin on
the vena cava and an entire segment of vena cava is
left attached to the right renal vein. In 34 grafts with
very short right renal vein, the segment of the vena
cava below the ostium of the right renal vein was bent
up to the level of the renal vein. The segment above
the ostium and the excess of the bent-up lower seg-
ment were cut off. A running 5-0 monofilament
polypropylene thread suture was used to close the up-
per defect in the vena cava. With this technique we
obtained an extended renal vein. The lower segment
of vena cava of the right renal vein was left as well as
the length of the renal artery, and its excess was cut
off. The aorta artery is split in the midline, leaving
each half attached to the renal arteries of each kidney
(Figures-1 to 3).

Figure 1 – Folding longitudinal split aorta and separation of cadaveric kidneys leaving vena cava intact attached to the right renal
vein. RK = right kidney, LK = left kidney, A = aorta, VC = vena cava, LRV = left renal vein.
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During renal transplantation an end-to-side
anastomosis is performed between the ostium of the
segment of vena cava and the recipient’s external iliac
vein or other vein (Figures-4 and 5).

In our study, we performed 34 transplants of
the right kidney, 10 of which had 2 or more arteries
attached to a single aortic patch, and 24 had a single
artery. In 33 cases we used an aortic patch attached to
the renal artery to perform the anastomosis.

From these 34 kidneys transplanted, the elon-
gated right renal vein anastomosis was performed end
to side to the external iliac vein in 24 cases, to the
common iliac vein in 8 cases, and to the inferior vena
cava in 2 cases. The right renal artery anastomosis
was performed end to side using the aortic patch at-

tached to the renal artery in 21 cases in the external
iliac artery, in 10 cases in the common iliac artery,
and in 2 cases in the aorta. End to end without aortic
patch to the internal iliac artery was used in 1 case.

RESULTS

In all cases mentioned the vascular anasto-
moses were easily performed and no vascular throm-

Figure 2 – Elongation of the right renal vein with segment of the vena cava.

Figure 3 – Bench surgery. Right vein elongated (V), and patch of
the aorta (A) attached to 2 renal arteries.

Figure 4 – Schematic drawings demonstrating that elonga-
tion of the right renal vein avoids kinking of the renal arter-
ies. A = iliac artery of the recipient, V = iliac vein of the recipi-
ent, K = kidney.
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bosis occurred. We have been following the progress
of these 34 patients, which received cadaveric renal
transplant with right renal vein extension, for more
than 5 years. Eight patients lost their grafts from
chronic rejection and 5 died from others medical com-
plications (heart attack, malignant disease and infec-
tions) not related to the surgical approach.

COMMENTS

Technical complications associated with the
venous anastomosis have been reported in 1 to 18%
of all renal transplants (2-5,10,11). These problems
usually are related to trauma sustained during graft
nephrectomy or transplantation. Difficulties are more
likely to occur with the right kidney, since the right
renal vein is shorter and anatomical variations are
more frequent than on the left side (5,12).

Janschek et al. (5) found the average length
of the right renal vein to be almost one-half of the
artery’s length (A/V mean ratio 1.8) in 119 unselected
formalin-preserved white adult cadavers, 58 were men
and 61 women.

Short vessels can consume more time and
extend the length of the warm ischemia during renal
vessel anastomoses. In renal transplantation, when the
vein is slightly longer than the corresponding artery,
it allows easier venous and arterial anastomoses. Re-
nal vein thrombosis is a serious complication leading
to graft nephrectomy in many cases, despite medical
or surgical therapy (5,6). In addition to this risk, there
is concern that continuous thrombosis to recipient vein
may lead to pulmonary embolus (5,10,11).

Attempts to join a renal vein of inadequate
length to the iliac vein are likely to result in an anas-
tomosis that is angulated or under tension. Extensive
mobilization of the external iliac vein, to gain addi-
tional length, or dissection of the internal iliac vein
to use end to end with the renal vein, may increase
the likelihood of lymphocele formation because of
unnecessary dissection and injury to lymphatics.
These technical problems may lead to venous hem-
orrhage or thrombosis. Right renal vein elongation
with the inferior vena cava seems to be a much better
approach than venous saphenous autograft, spiral
gonadal vein, bovine arterial heterograft and a vas-
cular prosthesis, have been used for these surgical
challenges (5-8,13,14).

Dissection of the hilum of the donor kidney
to lengthen the right renal vein is not recommended
due the risk of parenchyma hemorrhage and injury of
the blood supply of the pelvis and ureter and conse-
quently can cause necrosis to both. Faulty surgical
techniques maybe the cause for the majority of late
ureteral stenosis, due to ureteral devascularization and
ischemia, which could cause delayed ureteral fibro-
sis (3).

Right renal vein extension by transverse clo-
sure of the transected inferior vena cava solves the
problem of the short right renal vein in cadaver kid-
ney transplantation (1,9,11).

Right renal vein extension is particularly im-
portant in kidneys with multiple vessels, in order to
avoid lesions to these venous and arterial variations
(11). Due to complicated embryological development,
variations in renal vessels show extensive variabil-
ity, from 12 to 25%. These vessel anatomical varia-
tions are more frequent on the right side than on the
left side (3,8,12). Right renal vein extension allows

Figure 5 – Intraoperative picture of the right renal vein elon-
gated (white arrow) and anastomosed end-to-side to the exter-
nal iliac vein (yellow arrow).
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an easier anastomosis and possibly better position-
ing of the kidney (13,14). In our experience 10 of 34
right cadaveric kidneys had two or more arteries.

Benedetti et al. (1994) (13) showed in their
study that the use of a vein extension had an impact
on the outcome. Three hundred and five cadaver
transplant recipients received a right kidney. Of
these, 76 received a graft with vein extension. None
of the 76 experienced technical vascular complica-
tions, however 5 of the 229 (2.2%) without vein
extension did. There was no difference in the sur-
vival of the kidney grafts with or without extension
in follow up 1 to 2 years after transplantation. The
authors concluded that there is no increased risk with
the use of the vena cava extension and recommend
that the donor team routinely provide the right kid-
ney with the vena cava attached. This allows the
recipient team to determine whether an extension is
appropriate for the particular recipient. Elongation
of the right renal vein with the vena cava is a fea-
sible and physiological procedure and does not in-
terfere with multiorgan procurement. No vascular
complications were encountered. No other tech-
niques were required. We recommend removal of
the entire segment of vena cava during cadaveric
kidney harvesting.

This technique eliminates the need to mobi-
lize the recipient’s vessels by a more extensive dis-
section, and the internal iliac vein division is not re-
quired. The kidney graft can easily be placed above
the iliac vessels. This technique also preserves a patch
of cadaveric aortic wall along with the right renal ar-
tery, thereby minimizing the risk of arterial graft kink-
ing, renal transplant artery stenosis and thrombosis.

Performance of this technique depends upon
the vena cava being left intact and attached to the
right renal vein when the organs are separated
(1,9,11,13-27). Multiple right renal veins can also be
elongated with the inferior vena cava.

Despite, that this technique of the elongation
of the right renal vein with the vena cava has been
cited in literature for 30 years, even today it is ne-
glected, which may jeopardize the viability of the kid-
ney donated and the life quality of the recipient, as
mentioned by others (1,5,13-27). As also recom-
mended by the U.S. Organ Procurement and Trans-

plantation Network and the Scientific for Transplant
Recipient and The Eurotransplant Manual (25-27).

When the recipient has extensive iliac and
inferior cava venous disease, longer vein conduits can
also be used to reach patent veins to drain the venous
blood from the kidney graft, or perform orthotopic
renal transplantation (28,29). In some cases, it can be
drained to the superior mesenteric (30), portal, splenic,
subclavian veins or directly to the right atrium of the
heart.

Some times the short right renal vein can be
repaired or elongated with patch or flap of the infe-
rior vena cava (22). Any others veins can be used as
iliac or femoral cryopreserved allografts or from the
same cadaver who was the donor of the kidney graft
(31-34).

In conclusion, the elongation of the short right
renal vein with the contiguous inferior vena cava is a
feasible way to overcome technical problems that may
jeopardize the results of cadaveric renal transplant.
This procedure allows both kidneys to be taken with
the full length of the renal vein and artery with an
aortic cuff. The method is most useful when the right
renal vein is extremely short or when the recipient
has a large abdomen and a deep pelvis or both, also
in case of severe disease of the iliac and vena cava
veins.
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EDITORIAL COMMENT

The study is very interesting and well con-
ducted. The incidence of cases in which the renal vein
needed to be elongated was 24.6%, all of them with
no complications. The elongation of a short right vein
with the contiguous inferior vena cava is simple and
safe. Many times the procurement team does not send
the kidney with the entire segment of vena cava at-
tached. In such cases, we need to consider other tech-
niques of real vein elongation, with the portion of the
cava attached instead of using any kind of graft or

vascular prosthesis in view of the risks discussed by
the authors. The use of a graft should be reserved to
very special cases where a lesion of the renal vein
has occurred. When no attached vena cava is avail-
able and the vein is too short we prefer to discard the
aortic path instead of using a vein graft, even if a
bench surgery is needed for an arterial reconstruc-
tion. The technique discussed by the authors is very
interesting, safe and feasible and should be known
by surgeons in charge of kidney transplants.
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ABSTRACT

Introduction: We describe our experience with hand-assisted laparoscopy (HAL) as an op-
tion for the treatment of large renal specimens.

Materials and Methods: Between March 2000 and August 2004, 13 patients candidate to
nephrectomies due to benign renal conditions with kidneys larger than 20 cm were included in a
prospective protocol. Unilateral nephrectomy was performed in cases of hydronephrosis (6 patients)
or giant pyonephrosis (4 patients). Bilateral nephrectomy was performed in 3 patients with adult
polycystic kidney disease (APKD) with low back pain refractory to clinical treatment previous to
kidney transplant. The technique included the introduction of 2 to 3 10 mm ports, manual incision to
allow enough space for the surgeon’s wrist without a commercial device to keep the pneumoperito-
neum. The kidney was empty, preferably extracorporeally, enough to be removed through manual
incision. We have assessed operative times, transfusions, complications, conversions, hospital stay
and convalescence.

Results: The patients mean age (9 women and 4 men) was 58 years. Mean operating time was
120 ± 10 min (hydronephrosis), 160 ± 28 min (pyonephrosis) and 190 ± 13 min (bilateral surgery for
APKD). There was a need for a conversion in 1 case and another patient needed a transfusion due to
a lesion in the renal vein; 2 patients had minor complications.

Conclusions: HAL surgery is a minimally invasive alternative in the treatment of large renal
specimens, with or without significant inflammation.

Key words: nephrectomy; laparoscopy; pyelonephritis; hydronephrosis; polycystic kidney, autoso-
mal dominant
Int Braz J Urol.  2005; 31: 526-33

INTRODUCTION

Some authors have considered the presence
of large renal specimens or inflammatory kidney dis-
ease as contraindications regarding the use of
laparoscopy. The difficult access to the kidney lim-
its, the contiguous fibrosis and the difficult in identi-
fying the renal vessels lead to longer operating times

and higher complication and conversion rates when
surgery is performed through pure laparoscopic tech-
nique (1,2).

In 1997, Nakada et al. performed the first
hand-assisted laparoscopic nephrectomy (HAL) in
humans (3). Since then, even if not in a consensual
manner, this access has become an alternative to more
difficult nephrectomies.
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Some studies in nephrectomy for kidney do-
nation have demonstrated that HAL can be superior
to the open technique and similar to the exclusive
laparoscopic one when we take into consideration
postoperative recovery (4,5). In the case of kidneys
with severe inflammation, there must be a significant
reduction in operating times, with minimum differ-
ences in terms of morbidity when we compare HAL
with the exclusive laparoscopic technique (6).

The aim of the present study was to report
the experience in the treatment of 16 giant renal speci-
mens utilizing HAL, discussing the advantages of this
procedure and comparing the results with literature
results.

MATERIAL AND METHODS

Selection Criteria and Sample Descriptions
In the period from March 2000 to August

2004, 13 patients with giant kidneys (more than 20
cm in the largest diameter or crossing the midline)
candidates of nephrectomy due to benign renal con-
ditions were submitted to HAL nephrectomy and fol-
lowed through a prospective protocol. A computer-
ized tomography of the abdomen was systematically
performed, assessing kidney size, hilum position
(frequently altered due to the distortion because of

the exaggerated volume of these kidneys), and the
degree of inflammation, through the perirenal fat
smear.

Indications for unilateral nephrectomy were
pyonephrosis in 6 patients (one of them with adult
polycystic kidney disease - APKD) and giant hydro-
nephrosis without a significant inflammatory compo-
nent (nonfunctioning kidneys with stenosis of the ure-
teropelvic junction) in 4 patients. Bilateral nephrec-
tomy was performed in 3 patients bearers of terminal
renal insufficiency due to APKD previously to the kid-
ney transplant, with low back pain refractory to clini-
cal treatment. All patients with renal insufficiency were
submitted to dialysis the day before the operation.

No colon preparation was utilized, being
employed 1 g of cephalotine as an antibiotics pro-
phylaxis in the anesthetic induction, repeated every 6
hours in the first 48 h.

Operative Technique
Two surgeons assisted by resident physicians

in training operated all patients included. For the uni-
lateral nephrectomy, the patient was placed in a lat-
eral decubitus position with the kidney to be oper-
ated facing upwards. An internal pararectal incision
of approximately 6 cm exact for the surgeon’s wrist
and 2 laparoscopic ports were used (Figure-1). We

Figure 1 – Unilateral nephrectomy: position of the laparoscopic ports and the manual incision.

   10 mm port
    manual incision
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have planned the incision over the projection of the
renal vessels with the help of a preoperative tomog-
raphy.

In the cases of bilateral nephrectomy, the pa-
tient was placed in a horizontal dorsal decubitus po-
sition, and he/she was fixed to the table in order to
enable its lateral mobilization according to the side
to be approached. One sole incision in the midline
was utilized to both side nephrectomies. Three 10 mm
ports were utilized (Figure-2).

To reduce the costs, permanent laparoscopic
material was employed and no commercial device to
keep the pneumoperitoneum was used. The renal
pedicle was controlled by a Hem-o-lok® polymer clip
(Weck Closure Systems, Research Triangle Park, NC,
USA) proximal and distal both for the artery and for
the vein. In the impossibility of laparoscopic control
of the pedicle, we have placed long Doyen valves
through the manual incision and have performed the
individualized extracorporeal ligature of the vessels.
When the presence of inflammation hindered the in-
dividualization of the vessels, we have completely
mobilized the kidney through a manual dissection for
a further application of Satinsky clamp, pedicle sec-

tion and suture with polypropylene through the pre-
viously planned incision. The removal of the speci-
men was done through the hand incision (Figure-3),
without previously placing it in a sac, after an extra-
corporeal drainage (hydronephrosis without infected
content) or multiple extracorporeal punches (pyo-
nephrosis or APKD). The manual incision and the
ports aponeurosis were either closed with polypro-

Figure 2  –  Bilateral nephrectomy: position of the laparoscopic ports and the manual incision.

   10 mm port
    manual incision

Figure 3 – Surgical specimen (pyonephrosis) removed through
the manual incision.



529

LAPAROSCOPY IN LARGE RENAL SPECIMENS

pylene 0 and the skin with nylon 4-0 (when the possi-
bility of infection was considered) or with intrader-
mal suture with monocryl 5-0. In the presence of pyo-
nephrosis, the manual incision was systematically
washed with saline and a Penrose drain was placed
through a 10 mm port.

Patients were followed-up at an outpatient
clinic by the surgeon on days 7, 30, 60 and 90 post-
operatively.

RESULTS

The main results obtained in this group of
patients can be verified in Table-1.

Due to the reduction of working space, there
is a constant need for the surgeon to orient the assis-
tant for a correct optical direction to the field that we
intend to approach.

We have observed that the pneumoperito-
neum can be maintained in all cases. The mean num-
ber of times that the hand had to be taken out the
cavity was 2 (1 to 4) times per kidney, mainly for the
exchange of compresses or for the performance of
external maneuvers. Since there was no mechanism
to contain the gas, there was a need to wait until in-
sufflation was renewed to restart surgery. This hap-
pened without any harm to the procedure. The com-
pression of the surgeon’s wrist through the aponeuro-
sis was not troublesome when the surgery for the kid-
ney occurred in up to 2 hours. The control of the re-
nal pedicle was obtained through exclusive

laparoscopic maneuvers in 11 kidneys. In 3 kidneys
(pyonephrosis), the application of a Satinsky clamp
was needed after the whole kidney was mobilized. In
a patient with APKD, we have chosen the ligature
and section of the vessels of the 2 kidneys after exter-
nal and bilateral individualization through the manual
incision. In these cases, an additional enlargement of
the incision was needed for the control of the renal
pedicle.

Operative times were 120 ± 10 min (hydro-
nephrosis), 160 ± 28 min (pyonephrosis) and 190 ±
13 min (APKD).

No case of simple hydronephrosis presented
complications. Two cases presented major complica-
tions (vascular lesion, one with transfusion and an-
other followed by conversion) and 2 cases minor com-
plications (asymptomatic pneumothorax and wound
infection, followed by hernia).

A patient with pyonephrosis presented a le-
sion in the right renal vein during the manual dis-
placement of the kidney. The lesion was tamponade
with the help of a hand and controlled with a poly-
mer clip. Patient received intraoperatively 2 red blood
cell concentrates without the need for conversion,
being discharged from the hospital in the third day
postoperatively.

One of the APKD patients developed a right
pneumothorax, drained in the immediate postopera-
tive. The drain was taken out after 48 hours and the
patient was dismissed in the 4th postoperative day
without any complication.

Table 1 – Data obtained from 13 patients submitted to hand-assisted laparoscopic nephrectomy.

* operative times corresponding to unilateral nephrectomy; ** operative times corresponding to bilateral nephrectomies; APKD =
adult polycystic kidney disease.

Pathology

Giant
   hydronephrosis
Giant
   pyonephrosis
APKD
Total

N of
Kidneys

04

06
06
16

Mean Kidney
Length

21 cm

21 cm
  32 cm0

    25.12 cm

Operative
Time

   120 min *

   160 min *
   190 min **

Major
Complications

            0

33%
            0

   12.5%

Minor
Complications

          0

16.6%
16.6%
12.5%

Conversion
Rate

           0

16.6%
0

6.2%

Convalescence
Time

25 days

    31.7 days
25 days
25 days
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One of the patients with morbid obesity and
pyonephrosis developed a surgical wound infection,
satisfactorily treated with local care. In the late fol-
low-up, he presented an incisional hernia surgically
corrected with a Marlex mesh.

In one of the cases, a conversion to open
surgery was necessary. This 72 year-old patient pre-
sented APKD and a clinical picture of a recurrent
right pyelonephritis. During the parietocolic gutter
displacement, we have observed an intense adhe-
sion to the right colon, impeding access to the renal
pedicle in the initial operative time. The dimension
of this kidney that overcame the midline, promoted
an additional difficulty to the endoscopic procedure,
ending up in a tactical conversion through an en-
largement of the manual incision, from the costal
edge to the right iliac fossa. Total operative time
was 192 min, being discharged in the 7th postop-
erative day. The return to normal activities occurred
65 days after surgery.

The other patients were discharged between
the 1st and the 5th postoperative day (mean 3.4 days).
Thirty days after the surgery (mean 25 days), all pa-
tients, exception made to the case that needed con-
version, were totally recovered to normal activities.

COMMENTS

Laparoscopic renal surgery is the gold stan-
dard treatment for renal ablation of benign non-in-
flammatory pathology. Even though, in some cases
of large renal specimens or associated to intense in-
flammatory process, renal laparoscopic surgery still
presents some restrictions. Although this is a subject
of great controversy in literature, some authors re-
port that in these situations, pure laparoscopic sur-
gery presents operative time, complication and con-
version rates superior to the habitual ones, being the
benefits in these cases not as notorious. On the other
hand, the conventional technique in these conditions
frequently requires either a lumbar or a median inci-
sion of large dimensions.

HAL surgery appears as an attractive alter-
native in these cases, adding up the advantages of a
minimally invasive treatment to the possibility of a
faster and safer surgery. It allows the introduction of

the surgeon’s hand in the operative field, making it
easier maneuvers of dissection, retraction and
hemostasia while keeping both tactile and spatial sen-
sations. In case of a vascular accident, the control
can be easily obtained through a digital compression
of the vessel, allowing, if necessary, a conversion in
non-emergency conditions. Besides, one or more com-
presses can be introduced in the cavity to tamponade
a certain region while dissection continues (7,8).

We believe that hand-assisted technique has
a precise indication in cases where technical diffi-
culty is previewed. In kidneys with an accentuated
inflammation, Wolf et al. have demonstrated a sig-
nificant reduction in operative time comparing HAL
with conventional laparoscopy, with minimum dif-
ferences in terms of morbidity (6).

Although there are evident advantages as to
the comfort during the procedure, the cost of devices
to keep the pneumoperitoneum during HAL as the
Hand Port System® (Smith and Nephew, Inc.,
Andover, MA, USA), the Intromit hand assistance
device® (Applied Medical, Santa Margarita, CA,
USA), the Lapdisc® (Ethicon Inc., Cincinnati, OH,
USA) or the Pneumo Sleeve® (Dexterity, Roswell,
GA, USA), it can be a limiting factor in most of pub-
lic services in developing countries. Due to institu-
tional questions, we utilized HAL without the assis-
tance of special devices. We could notice that this
procedure is feasible though an incision large enough
to fit the surgeon’s wrist, with the maintenance of the
pneumoperitoneum, which is lost only momentarily
when there is a need for a large mobilization, the re-
trieval or exchange of the surgeon’s hand.

Regarding the surgical indication, it was dem-
onstrated in this series that the size of the kidney in
the absence of inflammation is not a factor of con-
traindication to the laparoscopic procedure. Giant
hydronephrosis has been defined as a kidney that has
more than 1000 mL of fluid in its collecting system
(9). This group of patients was submitted to the pro-
cedure with a very satisfactory operative time. In this
specific indication, pure laparoscopy can also be per-
formed safely, however with a longer operative time.
Morbidly obese, where pure laparoscopic surgery can
present higher technical difficulty, and patients with
precarious clinical conditions, where a short opera-



531

LAPAROSCOPY IN LARGE RENAL SPECIMENS

tive time added to a minimally invasive surgery is
essential, represent 2 sub-groups where access to HAL
can have an additional advantage over the exclusive
laparoscopic access.

Laparoscopic nephrectomy in cases of pyo-
nephrosis is a highly complex surgery. The difficult
visualization of the dissection plans, the inflamma-
tion of the tissue, the adherence of vital structures
(colon, duodenum, liver, gallbladder and great ves-
sels) and the obliteration of the renal hilum are fac-
tors that make this procedure challenging. In all pyo-
nephrosis cases in this study, kidneys presented more
than 20 cm in the biggest axis and signs of perirenal
fat infiltration in the preoperative computerized to-
mography. For all these aggravating factors most part
of the procedures can be performed without the need
for conversion to the open procedure. Digital renal
dissection in the subcapsular plane and, eventually,
the extracorporeal ligature of the pedicle with a
Satinsky clamp, in face of great difficulties, are alter-
natives that can avoid the conversion to the conven-
tional technique.

APKD is a common genetic disorder that is
inherited as an autosomal dominant disease, charac-
terized by multiple bilateral renal cysts,
nonfunctioning and noncommunicating. Nephrec-
tomy in APKD can be necessary when the native kid-
ney occupies all the iliac fossa where the kidney will
be transplanted, or due to hypertension or refractory
pain, hematuria requiring transfusion and recurrent
infections, symptoms that appear between the third
and fourth decades of life. Around 50% of the pa-
tients develop terminal renal insufficiency up to 60
years old, needing dialysis or renal transplant proce-
dures (10). The rate of complications associated to
conventional open procedure is significant, with 12
% morbidity and 5 % mortality rate (11). These num-
bers were responsible for a decrease in nephrectomy
for APKD patients between 1970 and 1980 (12,13).

Some authors propose the performance of
nephrectomy in patients with APKD with pure
transperitoneal (TP) or retroperitoneal (RP)
laparoscopy. The series of nephrectomies through the
TP approach show that, even through they are fea-
sible technically, operative time is very long (more
than 4 hours for unilateral nephrectomies) (14-16).

As to the RP approach, the need for an extended pre-
vious experience in retroperitonoscopy is described
for surgical success. A special disadvantage of this
approach is the need to reposition the patient to ac-
cess the kidney in the opposite side, a procedure that
requires around 45 min. and that is not necessary in
the cases of TP or HAL approach (17). Recent series
using the HAL technique, reporting a shorter opera-
tive time, with less morbidity and mortality, can re-
kindle interest for a more precautious performance
of nephrectomies in patients with APKD (7,18,19).

The performance of a bilateral nephrectomy
at once offers some advantages over the two-step
procedure, including the need of only one anesthetic
and hospital stay, lesser risk of incisional complica-
tions and manipulation of previous surgery adher-
ences. It is frequently difficult to define with cer-
tainty the side responsible for the origin of the pain-
ful symptoms and in this case it is prudent the si-
multaneous removal of both kidneys for a maximum
relief of symptoms (17). In some cases, the perfor-
mance of a nephrectomy is essential as preparation
for a transplant (20). In our 3 patients with APKD,
there was a low back pain control without the need
of pain medicines beyond the 5th postoperative day.
The complications rate of this series of special pa-
tients was not significantly higher than other series
of laparoscopic nephrectomy (Table-2) and, espe-
cially, operative time for nephrectomy in APKD
patients was shorter than the one found in litera-
ture. Our case of conversion occurred in a patient
with APKD and infected cysts.

CONCLUSIONS

HAL nephrectomy is an attractive alternative
to the treatment of large renal specimens in the pres-
ence or not of significant inflammation. In cases that
would be difficult to perform exclusively through
laparoscopy, HAL allows the dissection to be done in
a more agile and safer way, keeping the advantages
of a minimally invasive treatment.
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ABSTRACT

Objective: It is controversial whether age is associated with higher grade and worse out-
come. Some studies have not found age to be related to outcome nor younger age to be associated
with better response to therapy.

Materials and methods: The study population consisted of 27 patients aged 55 years or younger
and 173 patients 56 years or older submitted to radical prostatectomy. The variables studied were
preoperative PSA, time to PSA progression following radical prostatectomy and pathologic findings
in surgical specimens: Gleason score, Gleason predominant grade, positive surgical margins, tumor
extent, extraprostatic extension (pT3a), and seminal vesicle invasion (pT3b).

Results: Comparing patients aged 55 years or younger and 56 years or older, there was no
statistically significant difference for all variables studied: preoperative PSA (p = 0.4417), Gleason
score (p = 0.3934), Gleason predominant grade (p = 0.2653), tumor extent (p = 0.1190), positive surgi-
cal margins (p = 0.8335), extraprostatic extension (p = 0.3447) and seminal vesicle invasion (p > 0.9999).
During the study period, 44 patients (22%) developed PSA progression. No difference was found in the
time to biochemical progression between men aged 55 years or younger and 56 years or older.

Conclusions: Our findings suggest that age alone do not influence the biological aggressive-
ness of prostate cancer.

Key words: prostatic neoplasms; prostate-specific antigen; prostatectomy; pathology; age factors
Int Braz J Urol.  2005; 31: 534-40

INTRODUCTION

It is controversial whether prostate cancer in
younger men have less favorable outcome than in
older men (1). For all men with prostatic carcinoma,
there is a suggestion of associated higher grade, and
worse outcome with increasing age (2-4). However,
the data are conflicting on this issue; other studies
have not found age to be related to outcome (5,6) nor
have they found a younger age to be associated with
a better response to surgery (7).

The purpose of our study is to show possible
differences between men 55 years or younger and men
older than 55 years as related to preoperative PSA,
pathologic findings in the radical prostatectomy speci-
men and time to biochemical progression following
surgery.

MATERIALS AND METHODS

The study was done on 27 patients aged 55
years or younger and on 173 patients 56 years or older
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submitted to retropubic prostatectomy from January
1997 to July 2004 in our Institution. The variables
studied were preoperative PSA and pathologic find-
ings in surgical specimens: Gleason score (< 7 or
≥ 7), Gleason predominant grade (< 4 or 4-5), posi-
tive surgical margins, tumor extent, extraprostatic ex-
tension (pT3a), and seminal vesicle invasion (pT3b).
Time to biochemical progression following surgery
was studied comparing the groups.

The surgical specimen previously fixed was
weighed, measured and the entire surface inked. The
bladder neck and apical margins were amputated.
From each cone-shaped amputated margin, 8 frag-
ments 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 inter-
vals.

Blocks were embedded in paraffin, cut at
6 µm, and one section from each block was stained
with hematoxylin and eosin. Presence of adenocarci-
noma was diagnosed according to Mostofi & Price
criteria (8). The diagnosis was based on invasion or
architectural disturbance. Histological grading was
performed according to the Gleason system (9). Pro-
static carcinomas with final Gleason score < 7 were
considered low-intermediate grade; and, with final
score ≥ 7 considered high-grade (10). Tumors were
also subdivided into 2 groups: with primary grade < 4
and with primary grade 4 or 5. Extraprostatic exten-
sion was diagnosed according to Bostwick &
Montironi (11), whenever cancer was found in adi-
pose tissue, and corresponded to pT3a in the 2002
TNM staging system (12). Seminal vesicle invasion
was defined as an invasion of the muscular wall, as
described by Epstein et al. (13), corresponding to
pT3b in the 2002 TNM staging system.

Tumor extent was estimated by use of a point-
count method (14). Drawn on a sheet of paper, each
quadrant of the whole mount sections contained 8
equidistant points. During the microscopic examina-
tion of the slides, the tumor area was drawn on the
correspondent quadrant seen on the paper. At the end
of the examination, the amount of positive points rep-
resented an estimate of the tumor extent.

Biochemical progression was defined as
PSA ≥ 0.5 ng/mL. During the study period, 44 pa-

tients (22%) developed a biochemical progression.
The mean and median follow-up for these patients
were 19.77 and 15 months, respectively (range 3 to
84 months).

The data were analyzed using the Mann-
Whitney test for comparison of independent samples
and Fisher’s exact test for evaluating differences be-
tween proportions. Time to PSA progression was stud-
ied using the Kaplan-Meier product-limit analysis;
the comparison between the groups was done using
the log-rank test. The mean and median periods
among 133 men without biochemical progression (cen-
sored) were 25.94 and 21 months, respectively (range
3 to 81 months); 23 patients without tests for PSA level
following radical prostatectomy were excluded. P value
< 0.05 was considered statistically significant. All sta-
tistical analyses were performed using Statistical 5.5
software (StatSoft, Inc., Tulsa, OK, USA).

RESULTS

Table-1 summarizes the results. There was
no statistically significant differences between
younger and older patients with prostate cancer re-
lated to preoperative PSA (p = 0.4417), Gleason score
(p = 0.3934), Gleason predominant grade (p = 0.2653),
tumor extent (p = 0.1190), positive surgical margins
(p = 0.8335), extraprostatic extension (p = 0.3447)
and seminal vesicle invasion (p > 0.9999).

Figure-1 shows the time to PSA progression
using the Kaplan-Meier product-limit analysis. The
log-rank test did not show any statistical difference
between the groups (p = 0.4683).

COMMENTS

Carcinoma of the prostate is distinctly uncom-
mon in men under 50, accounting for 1% of all pa-
tients with clinically detected prostate cancer and is
exceedingly rare in children and adolescents, with
only a few reported cases (1). Hereditary prostate
cancer accounts for 9% of all cases of carcinoma of
the prostate but 43% of cases diagnosed before age
55 (15).

The influence of age in the biological aggres-
siveness of prostate cancer is controversial. Carter et
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al. (2), Herold et al. (3) and Partin et al. (4) suggest
that prostatic carcinoma is higher grade and has worse
outcome with increasing age. However, the data are
conflicting on this issue. Bauer et al. (5) and Catalona
& Smith (6) have not found age to be related to out-
come. Smith et al. (7) suggest that patients aged 50
years or younger have a more favorable disease-free
outcome compared to older men.

The findings of our study showed that
younger and older men do not have statistically sig-
nificant differences as related to preoperative PSA,
pathologic findings in the surgical specimen, and time
to biochemical progression following radical pros-
tatectomy.

In our study 27 (13.5%) and 173 (86.5%)
were ≤  55 year-old and > 55 year-old, respectively.
This proportion is quite similar to Smith et al. (7); of
a total of 477 men studied, 79 (16.56%) and 398
(83.43%) were ≤ 50 year-old and > 50 year-old, re-
spectively. There was no statistical difference related
to preoperative PSA in our study. It is noteworthy
that a comparative study by Carter et al. (2) within

age groups and within PSA groups revealed that the
probability of curable cancer was more closely as-
sociated with age than preoperative serum PSA level.

There was no statistically significant differ-
ence between young and older patients considering
pathologic findings in the surgical specimen: Gleason
score, Gleason predominant grade, tumor extent, posi-
tive surgical margins, extraprostatic extension and
seminal vesicle invasion. It is noteworthy a much
higher proportion (not statistically significant) of pre-
dominant grade 4 or 5 in older patients. This may be
due to the lower number of young patients in the se-
ries. In both younger and older patients, there was
approximately 40% of positive surgical margins and
not organ-confined tumor (pT3a and pT3b). This find-
ing may explain the relatively short mean and me-
dian period of PSA progression (19.77 and 15 months,
respectively).

The definition of the serum PSA level for bio-
chemical progression is controversial and varies from
0.2 ng/mL to 0.6 ng/mL in the literature (16-20). In
our institution, this level is defined as 0.5 ng/mL. The

Figure 1 – Time to PSA progression postoperatively according to age (≤ 55 year-old or > 55 year-old). Kaplan-Meier product-limit
analysis (log-rank: P = 0.4683).
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Table 1 –  Clinicopathologic features of men undergoing radical prostatectomy, by age.

Characteristics

Number of patients

Preoperative PSA (ng/mL)
             Mean ± SD
             Median

Gleason score
             < 7
             ≥ 7

Gleason predominant grade
            < 4
               4 or 5

Tumor extent
             Mean ± SD
             Median

Positive surgical margins

Extraprostatic extension (pT3a)

Seminal vesicle invasion (pT3b)

27 (13.50)

  9.19 ± 6.10
  7.8

12 (44.44)
15 (55.55)

25 (92.59)
  2 (  7.40)

47.17 ± 39.03
43

10 (37.03)

09 (33.33)

03 (11.11)

173 (86.50)

  10.66 ± 7.25
0 9.12

061 (35.26)
112 (64.73)

144 (83.23)
  29 (16.76)

  35.49 ± 37.04
  26

   71 (41.04)

  42 (24.27)

  24 (13.87)

p Value

0.4417(1)

0.3934(2)

0.2653(2)

0.1190(1)

0.8335(2)

0.3447(2)

> 0.9999(2)

SD = standard deviation; (1) Mann-Whitney; (2) Fisher exact-test.

proportion of 44/200 (22%) men with PSA progres-
sion following surgery in our study is similar to
23.68% of Smith et al. (7).

In our series, there was no difference between
the time to PSA progression in younger and older men.
Our findings agree with Bauer et al. (5) and Catalona
& Smith (6) but not with Smith et al. (7), Partin et al.
(4) and Herold et al. (3)

Smith et al. (7) evaluated a surgically treated
cohort of men 50 years or younger to determine whether

disease recurred more frequently among them than
those 51 to 69 years in the PSA era. Disease-free sur-
vival rates were compared using Kaplan-Meier and Cox
regression techniques. The disease-free survival curves
were significantly different (log-rank p = 0.010). Age
remained a significant prognostic factor (Wald p =
0.033) in multivariate Cox regression analyses that
controlled for race, clinical and pathological stage, and
pretreatment PSA. The data suggested that patients in
the PSA era who underwent radical prostatectomy and

≤ 55 year-old (%) > 55 year-old (%)
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were aged 50 years or younger have a more favorable
disease-free outcome compared to older men.

Partin et al. (4) determined from 100 men with
clinically localized prostate cancer whether nuclear
morphometry - when analyzed with initial stage,
pathologic parameters, and age in a multivariate fash-
ion - would predict time to disease progression. As
univariate predictors, the variance of nuclear round-
ness, the mean of ellipticity, the Gleason score, age,
and clinical stage were statistically significant pre-
dictors of disease progression when analyzed with
Kaplan-Meier survival curves.

Herold et al. (3) sought to identify patient and
treatment factors predictive of distant metastases in
patients completing external beam radiotherapy. On
univariate analysis age greater than 65 years, pretreat-
ment prostate-specific antigen level, advanced stage,
lower dose, and Gleason score 7 to 10 were statisti-
cally significant predictors of distant metastases at 5
years. Multivariate testing confirmed that age greater
than 65 years, high pretreatment PSA level, lower
radiation dose, and advanced stage were significant
predictors of distant metastases.

Bauer et al. (5) evaluated age, race, prostatic
phosphatase and nuclear grade with the established
prognostic variables of pretreatment prostate specific
antigen, postoperative Gleason sum and pathological
stage. After multivariable Cox regression analysis
using only statistically significant variables that pre-
dicted recurrence, they developed an equation that
calculated the relative risk of recurrence. The model
suggested that only race, preoperative prostate spe-
cific antigen, postoperative Gleason sum and patho-
logical stage are important independent prognostica-
tors of recurrence after radical prostatectomy for clini-
cally localized prostate cancer.

Catalona & Smith (6) used Kaplan-Meier
product limit estimates to calculate 7-year cancer re-
currence-free probabilities, prostate specific survival
and cause survival (overall, and stratified by age, pre-
operative PSA, tumor grade and tumor stage. All pre-
dictors except clinical stage and age remained sig-
nificant within the multivariate Cox proportional haz-
ards models to determine clinical and pathological
parameters that provided unique predictive informa-
tion about cancer recurrence.

Concluding, our findings suggest that age
alone do not influence the biological aggressiveness
of prostate cancer.
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less possibility of rescission when submitted to radi-
cal prostatectomy (2,3).

A study with a similar design relating pros-
tate cancer and age, performed in our Institution (in
press) demonstrated that the anatomopathologic char-
acteristics of the surgical piece (Gleason score and
pathologic state) were equivalent in men under and
over 60 years old.

The authors with this article have demon-
strated that up to now, age has not yet been confirmed
as a prognostic factor in prostate cancer, the discus-
sion remaining open.
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ABSTRACT

Objective: Analyze whether testicular histologic patterns from a group of azoospermic men
with varicocele is predictive of treatment outcome after subinguinal microsurgical varicocele repair.

Materials and Methods: Seventeen azoospermic men underwent bilateral open single testis
biopsy and microsurgical subinguinal repair of clinical varicoceles.

Results: Histopathology of testicular biopsies revealed hypospermatogenesis (HYPO) in 6
men, maturation arrest (MA) in 5, and Sertoli cell-only (SCO) in 6. Overall, presence of spermatozoa
in the ejaculates was achieved in 47% (8/17) of men after varicocele repair, but only 35% (6/17) of
them had motile sperm in their ejaculates. Only men with testicular histology revealing HYPO (5/6)
or maturation arrest (3/5) had improvement after surgery. Median (25% - 75% percentile) postopera-
tive motile sperm count for both groups were 0.9 X 106/mL (0.1-1.8 X 106/mL) and 0.7 X 106/mL
(0.1-1.1), respectively (p = 0.87). The mean time for appearance of spermatozoa in the ejaculates was
5 months (3 to 9 months). One (HYPO) of 8 (12.5%) men who improved after surgery contributed to
an unassisted pregnancy. Postoperative testicular biopsies obtained from patients who had no im-
provement after surgery revealed that testicular histology diagnosis remained unchanged. Successful
testicular sperm retrieval for intracytoplasmic sperm injection (ICSI) was achieved in 4 of 9 (44.4%)
individuals who did not improve after surgery, including 1 man with testicular histology exhibiting
SCO.

Conclusions: Microsurgical varicocele repair in nonobstructive azoospermic men with clini-
cal varicoceles can result in sperm appearance in the ejaculate when hypospermatogenesis or matura-
tion arrest is found on testicular histology diagnosis.

Key words: varicocele; microsurgery; azoospermia; testis; histology
Int Braz J Urol.  2005; 31: 541-8

INTRODUCTION

Azoospermia and severe oligozoospermia in
association with varicocele is reported to range from
4.3% to 13.3% (1). Testicular histopathology in se-
vere oligozoospermic and azoospermic patients are
often bilateral and range from various degrees of

hypospermatogenesis to Sertoli cell-only pattern (2,3).
Although few controlled studies have evaluated the
outcome of varicocele repair in infertile men, most
of them support a favorable effect of surgical correc-
tion on general sperm quality and fertility (4-6). The
beneficial effect of varicocele repair in azoospermic
patients, on the other hand, remains controversial.
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While some studies have documented recovery of
spermatogenesis and unassisted pregnancies after
surgery (1,7-11), others associated the presence of
varicoceles as incidental findings (12) or with a lim-
ited role in azoospermia (13).

For azoospermic men with varicoceles, even
modest induction of spermatogenesis leading to the
presence of motile sperm in the ejaculate after vari-
cocele repair could allow these men to establish a
pregnancy on their partners, either unassisted or as-
sisted, thus expanding the couple’s reproductive op-
tions. Identification of who will benefit from surgery
may have profound clinical impact, since induction
of spermatogenesis is not achieved in all individuals
after varicocelectomy. The purpose of this study was
to evaluate treatment outcome after subinguinal mi-
crosurgical varicocele repair in relation to testicular
histopathology in a group of nonobstructed
azoospermic men with clinical varicoceles.

MATERIALS AND METHODS

Patients
We reviewed the charts of 256 infertile men

who underwent surgical repair of clinical varicoceles
from August 1996 to September 2003. Seventeen of
256 (6.6%) men, with a median of 32 years-old (19 -
45 years), who presented with clinical varicoceles and
nonobstructive azoospermia, were included in this
retrospective study. All men had a history of primary
infertility of at least 1 year duration (median 23.6
months, range 13-96 months). Other causes of
azoospermia were ruled out. Varicoceles were iden-
tified on physical examination and graded as large
(grade 3, visible when standing), moderate-sized
(grade 2, visible with Valsalva’s maneuver when
standing) and small (grade 1, palpable with Valsalva’s
maneuver when standing). Only men with clinical
unilateral or bilateral varicoceles were included. Tes-
ticular volume was assessed using the Prader
orchidometer. A testicular volume < 20 mL was con-
sidered diminished. At least 2 preoperative semen
analyses were obtained and evaluated according to
the WHO criteria (14). All semen analyses confirmed
the absence of sperm in the centrifuged pellet. All
men had ejaculate volumes > 1.5 cc, alkaline seminal

fluid pH, and reproductive ductal structures palpably
normal. Hormonal profile included serum testing for
follicle-stimulating hormone (FSH), luteinizing hor-
mone (LH), testosterone, and prolactin. Thirty G-
banded metaphases were analyzed by high-resolution
Giemsa karyotype in 15 men. All of them were cyto-
genetically normal. Polymerase chain Yq
microdeletion screening for AZFa, AZFb and AZFc
was done in 12 individuals. Deletions of Yq were not
observed in any of them.

The median preoperative hormone levels
were: FSH = 14.0 mUI/mL (25% - 75% percentile,
range 6.5 - 34.6 mUI/mL), LH = 5.8 mUI/mL (25% -
75% percentile, range 3.5 - 14.5 mUI/mL), prolactin
= 7.4 ng/mL (25% - 75% percentile, range 4.2 - 16.0
ng/mL), and testosterone = 544.3 ng/dL (25% - 75%
percentile, range 285.0 - 864.0 ng/dL). Ten men (59%)
had elevated serum FSH levels (normal range: 1.0 -
10.0 mUI/mL). Bilateral and unilateral left-sided pro-
cedures have been done in 11 (65%) and 6 men re-
spectively. Varicoceles were large in 9 (53%) men
and moderate-sized in 8. Diminished testicular vol-
ume has been found bilaterally in 6 (35%) men and
unilaterally in 7.

Microsurgical Varicocele Repair
All subjects underwent testicular artery and

lymphatic-sparing subinguinal varicocele repair.
Briefly, a 2.5-cm skin incision was made over the
external inguinal ring. The subcutaneous tissue was
separated until the exposure of spermatic cord. The
cord was elevated with a Babcock clamp and the pos-
terior cremasteric veins were ligated and transected.
A Penrose drain was placed behind the cord without
tension. The cremasteric fascia was then opened to
expose the cord structures and the dissection pro-
ceeded using either operating microscope with 6-16X
magnification (15 patients) or loupes with 2.5X mag-
nification (2 patients). Dilated cremasteric veins
within the fascia were ligated and transected. Lym-
phatics and arteries were identified and preserved.
Whenever necessary, the cord structures were sprayed
with papaverine hydrochloride to increase the arte-
rial beat. All dilated veins of the spermatic cord were
identified, tagged with vessel loops, then ligated and
transected. Vasal veins were ligated only if they ex-
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ceed 2 mm in diameter. Sclerosis of additional veins
was not used. The incision was closed with absorb-
able sutures. Procedures were performed on an outpa-
tient basis using either regional or local anesthesia in
combination with short-acting sedation. The surgical
technique used in this study was nearly identical to
that described previously (15). After surgery, semen
samples were obtained at 2 - 4 month intervals and
evaluated according to the WHO criteria (14). The
mean postoperative follow-up duration was 18.9 ± 5.3
months. An average was computed for each seminal
parameter, and then used for statistical purposes.

Testis Biopsy
Open bilateral diagnostic testis biopsies were

performed in all subjects at the same time of varico-
cele repair. For this, a 1-cm transverse incision was
made at the anterior scrotal skin. The scrotal tunics
were incised until identification of the tunica albug-
inea. The testis was manipulated to expose a rela-
tively avascular area, where a 5-mm incision was
made over the tunica. By producing counter pressure
on the posterior surface of the testis, testicular tissue
was evaginated into the incision, and a single piece
measuring approximately 3 x 3 x 3 mm was excised
with a wet and sharp Iris scissors using a no-touch
method. The specimens were transferred to the
Bouin’s solution and afterwards stained with hema-
toxylin and eosin, and histologically sectioned. Tes-
ticular biopsies were classified as follows: (a) Sertoli
cell-only (SCO), (b) maturation arrest and (c)
hypospermatogenesis (HYPO). At least 50 seminif-
erous tubules were evaluated on each testis. Sertoli
cell-only category indicated that germinative cells
were absent. Maturation arrest (MA) category was
defined as absence of mature spermatozoa, despite
normal early stages of spermatogenesis.
Hypospermatogenesis indicated that all stages of the
spermatogenic cycle were present, including mature
sperm, but there was a proportional reduction in the
number of all germ cells at each level.

Microdissection testicular sperm extraction
(micro-TESE) (16) for procurement of spermatozoa
within the testis has been performed bilaterally at least
6 months postoperatively (median: 9 months; range:
6-15 months) in all men who showed no improve-

ment after surgery. Concomitantly, a single piece
measuring approximately 3 x 3 x 3 mm was excised
without using microsurgery from a surrounding area
of the microdissected samples for testicular histol-
ogy diagnosis. Testicular sperm extraction with mi-
crodissection has been chosen in such cases because
of its concept, i.e., a microscope-guided testis biopsy
that has been shown to significantly improve sperm
yield with minimal tissue excision (16).

Statistical Analysis
Preoperative hormone levels and testicular

size were compared among the groups and between
the patients who did and did not improve after vari-
cocele repair. After varicocelectomy, sperm param-
eters were compared between the groups with tes-
ticular histology diagnosis of hypospermatogenesis
and maturation arrest. Due to the large variation ob-
served in clinical and sperm parameters, our data are
presented as median and percentiles 25% and 75%,
which better describes our patient population. Non-
parametric tests were used for statistical analysis be-
cause our data were drawn from not normally dis-
tributed population (17). Kruskal-Wallis test was used
to compare FSH levels and total testicular volume
among groups. Mann-Whitney rank-sum test was used
to compare sperm count, total number of motile sperm,
sperm viability and normal forms between
hypospermatogenesis and maturation arrest groups.
The Mann-Whitney test was also used to compare
FSH levels between patients who improved or not
after surgery. Although nonparametric tests are not
as powerful as parametric methods for statistical
evaluation, they are more reliable when analyzing data
from not normally distributed populations (17).

Pairwise comparisons using the Fisher exact
test were performed to analyze statistical differences
between spermatogenesis recovery rates. The Fisher
exact test was used instead of the Chi-square test due
to the small number of patients in each group (17).

Sperm retrieval success rates were not com-
pared due to the extremely low number of subjects in
each group. A value of < 0.05 was considered statis-
tically significant. Statistical calculations were per-
formed using computer software (Statistica , Stasoft,
Tulsa, OK).
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RESULTS

Hypospermatogenesis (HYPO) was identified
on diagnostic testis biopsy in 6 men, maturation ar-
rest (MA) in 5 and Sertoli cell-only (SCO) in 6. Over-
all, presence of spermatozoa in the ejaculates was
achieved in 47% (8/17) of men after varicocele re-
pair, but only 35% (6/17) of them had motile sperm
in their ejaculates. Only men with testicular histol-
ogy revealing HYPO (5/6) or maturation arrest (3/5)
had improvement after surgery. Median (25% - 75%
percentile) motile sperm count for both groups were
0.9 X 106/mL (0.1 - 1.8 X 106/mL) and 0.7 X 106/mL
(0.1 - 1.1), respectively (p = 0.87), Table-1. The mean
time for appearance of spermatozoa in the ejaculates
was 5 months (range 3 - 6 months). One (HYPO) of 8
men who improved after surgery contributed to an
unassisted pregnancy which occurred 6 months after
surgery. Median (25% - 75% percentile) motile sperm
count for this man during the follow-up period was
1.5 X 106/mL (1.1 - 1.8 X 106/mL). None of the pa-
tients who had sperm in the ejaculates after varico-
cele repair returned to be azoospermic during the fol-
low-up period.

Preoperative serum FSH levels were 10.9 (3.2
- 21.2) mUI/mL and 19.5 (7.5 - 31.8) mUI/mL in men
who did and did not show recovery of spermatogen-
esis after varicocele repair (p = 0.22). FSH levels in
men with HYPO, MA and SCO were not significantly
different (Table-1). Appearance of sperm in the ejacu-
lates was observed in 6 (46%) of 13 men with testes
of reduced volume and in 2 (50%) of 4 men with nor-
mal-sized testes (p = 0.99). Combined testicular vol-
ume (right plus left sides) in men with HYPO, MA
and SCO were not significantly different (Table-1).

Appearance of spermatozoa in the ejaculate
was not achieved in any men with testicular histol-
ogy diagnosis of SCO. These individuals (n = 6) as
well as the ones with testicular histology diagnosis
of HYPO (n = 1) and MA (n = 2) underwent postop-
erative bilateral open single testis biopsy concomi-
tant with microsurgical-guided sperm retrieval (Mi-
cro-TESE) for intracytoplasmic sperm injection
(ICSI) (n = 6) or for diagnostic purposes only (n = 3).
Postoperative testicular histology diagnosis was un-
changed in comparison to preoperative ones. Success-

ful testicular sperm retrieval using Micro-TESE was
achieved in 4 of 9 (44.4%) individuals who did not
improve after surgery, including one who had testicu-
lar histology diagnosis of SCO (Table-1).

COMMENTS

Recovery of spermatogenesis is possible af-
ter surgical repair of clinical varicoceles in men with
nonobstructive azoospermia. Few studies have shown
that nonobstructive azoospermic patients with clini-
cal varicoceles can benefit from varicocelectomy (7-
12). These studies reported improvement of semen
parameters in up to 50%, including rare cases of spon-
taneous pregnancies. Matthews et al. (7), studying
22 men, found that 54% presented sperm in the ejacu-
late postoperatively. Although diagnostic testicular
biopsy was not available for many of them, those men
most likely to benefit had either hypospermatogenesis
or maturation arrest. Kim et al., studying 28 patients,
demonstrated that testicular histology was the most
important predictive factor on outcome (8). In their
study, patients with Sertoli cell-only pattern and matu-
ration arrest at spermatocyte stage have not shown
improvement; however, 50% of the individuals with
maturation arrest at spermatid stage and 55% of them
with hypospermatogenesis achieved postoperative
improvement with appearance of sperm in their ejacu-
lates (8). Pasqualotto et al., on the other hand, re-
ported that improvement in semen quality after vari-
cocelectomy may be possible even in azoospermic
patients who present germ cell aplasia in a single large
testis biopsy (10). In comparison, our series demon-
strated postoperative return of sperm in the ejaculate
in 47% of men after varicocele repair. We found that
testicular histology diagnosis from a single large tes-
tis biopsy was the most important predictive factor
on outcome. Only men with testicular histology re-
vealing hypospermatogenesis or maturation arrest had
improvement after surgery. All patients with Sertoli
cell-only pattern still remained azoospermic after
varicocelectomy. In our series, testicular volume and
preoperative serum FSH levels were not predictive
of treatment outcome, and these results were con-
firmed by others (9,11).
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Interestingly, in our series, despite the in-
duction of spermatogenesis in men with
hypospermatogenesis and maturation arrest, we
found that semen parameters still remained severely
abnormal after varicocele repair. Severe oligozo-
ospermia and teratozoospermia have been observed
in all individuals after repeated routine semen analy-
ses. In addition, 25% (2/8) of men who improved
after surgery presented with only immotile sperm in
their ejaculates. Therefore, it is likely that advanced
assisted reproductive techniques will be required for
most couples to initiate a pregnancy, as shown in a
recent study by Schlegel & Kaufmann who reported

that only 9.6% men after varicocele repair had ad-
equate motile sperm in the ejaculate for ICSI (13).
The latter does not diminish the clinical impact of
our findings because even modest improvements in
semen quality after varicocele repair may expand
the couple’s reproductive options. Although our se-
ries is small, one couple achieved an unassisted preg-
nancy, which would have been otherwise impossible
if the varicocelectomy had not been performed.
Matthews et al. reported that 9% of azoospermic men
who improved after varicocele repair contributed to
unassisted pregnancies (7). Czaplicki et al. (1), Kim
et al. (8) and Pasqualotto et al. (2) also reported

Table 1 – Follicle-stimulating hormone levels (FSH), testicular volume, postoperative semen parameters, spermatogen-
esis recovery and sperm retrieval success rates in patients with testicular histology diagnosis of hypospermatogenesis
(HYPO), maturation arrest (MA) and Sertoli-cell only (SCO).

*Sperm morphology according to the Kruger’s strict criteria; NA=not applicable; § Comparisons among the 3 groups using the
Kruskal-Wallis test; † Comparison between HYPO and MA groups using the Mann-Whitney rank-sum test; Spermatogenesis recovery
rates were compared using the Fisher exact test; P values < 0.05 were considered significant.

FSH (mUI/mL)

Left + right
   testicle (mL)

Sperm count
   (x106/mL)

Total number of
   motile sperm (x106)

Sperm viability (%)

Normal forms (%)*

Spermatogenesis
   recovery rate (%)

Sperm retrieval
   success rate (%)

0

7.9 (4.5-15.5)

35.0 (25.0-42.0)

0
01.5 (0.1-2.0)

0
00.9 (0.1-1.8)

75.0 (61.0-86.0)

07.5 (2.0-12.0)

05/6 (83.3%)

01/1 (100%)

  Maturation
       Arrest
      (n = 5)

09.3 (5.5-19.9)

30.0 (28.0-40.0)

01.2 (0.1-1.9)

00.7 (0.1-1.1)

56.0 (40.0-63.0)

04.2 (1.0-8.0)

03/5 (75%)

02/2 (100%)

     Sertoli
  Cell-Only
      (n = 6)

12.9 (7.9-22.5)

27.0 (21.0-33.0)

00.0

00.0

0NA

0NA

00/6 (0%)

0
01/6 (16.6%)

p Value §

  0.16

  0.07

   -

   -

   -

   -

  0.02

  NA

p Value †

     -

     -

 0.85

 0.87

 0.06

 0.20

 0.74

 NA

Hypospermatogenesis
             (n = 6)
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unassisted pregnancies after varicocelectomy in
azoospermic patients.

Although spermatozoa have been consistently
found in repeated semen analyses during the follow-
up period, we have observed that appearance of sperm
within the ejaculates may not be immediate. The cli-
nician should be advised that it may take up to 6
months after varicocelectomy to consider that vari-
cocele repair has not been able to recover spermato-
genesis. Pasqualotto et al., on the other hand, reported
that most of their patients relapsed into azoospermia
6 months after recovery of spermatogenesis; there-
fore, information of the possibility of sperm
cryopreservation is also given for such individuals
(10). In our series, none of our patients relapsed into
azoospermia during the mean follow-up period of 18
months. However, patient population between stud-
ies may be distinct. While 4 out of 5 germ cell aplasia
patients of the authors’ study recovered spermatoge-
nesis after surgery, none of ours with similar histol-
ogy did. Most of our patients who recovered after
surgery had hypospermatogenesis on testicular his-
tology, and it is possible that these patients may have
a better long-term prognosis in terms of sperm pro-
duction maintenance than those with SCO who even-
tually improve after surgery.

The only possible option for nonobstructive
azoospermic men to have their own biological chil-
dren is invasive testicular sperm retrieval, such as
testicular sperm extraction (TESE) associated with
ICSI. Retrieval techniques fail to obtain sperm for
ICSI in 25-50% of men with spermatogenic failure
(18-19), and clinical parameters including testicular
size and FSH levels do not accurately predict whether
or not sperm will be recovered during testicular ex-
ploration (18). Schlegel et al. suggested that the abil-
ity to obtain sperm is dependent on the presence of at
least one area of spermatogenic activity on a diag-
nostic testicular biopsy (18). Even when the proce-
dure is successful, the number of sperm harvested is
extremely low, thus limiting the feasibility of
cryopreservation of exceeded spermatozoa from a
TESE-ICSI cycle. In addition, some individuals have
to undergo repeated biopsies that may injury testicu-
lar vascular supply, thereby causing loss of paren-
chyma (20).

As discussed previously, even though most
nonobstructive azoospermic men who benefit from
varicocele repair will still require in vitro fertiliza-
tion in association with intracytoplasmic sperm in-
jection (ICSI) to achieve pregnancy, the procedure
can be performed using ejaculated sperm, which is
technically easier and provides better results than
using sperm harvested from testicular sperm extrac-
tion (TESE) (21,22). Furthermore, it avoids the risk
of ICSI cycle cancellation by an unsuccessful TESE
or the use of donor backup (21).

In our study, postoperative testicular biopsy
concomitant with microsurgical-guided sperm re-
trieval (Micro-TESE) have been performed in all in-
dividuals who remained azoospermic after varicocele
repair. Although testicular histology diagnosis re-
mained unchanged in comparison to preoperative
ones, these findings must be taken into consideration
with caution because single biopsies have the limita-
tion to represent the predominant testicular pattern
only. However, we cannot exclude that some degree
of improvement in spermatogenesis may occur within
the testis which are difficult to identify under stan-
dard pathology examination. In this regard, North et
al. have recently demonstrated in a very elegant study
using microthermic evaluation and histomorphometry
that meiotic abnormalities can be reversible in
azoospermic men with bilateral varicocele treated by
microsurgical correction (23).

In our series, successful testicular sperm re-
trieval using Micro-TESE was achieved in all
hypospermatogenesis and maturation arrest patients,
and in 1 out of 6 SCO patients (44.4%) who did not
improve after surgery. We believe that a possible ex-
planation for these findings may be the fact that
microdissected samples, which are guided-biopsies
based on tubule diameter, were able to extract focal
areas of complete spermatogenesis rather than the
random parenchyma extraction obtained from stan-
dard biopsies. During microdissection, testicular pa-
renchyma simultaneously extracted for diagnosis
(single biopsies) and for sperm procurement may re-
flect distinct areas of spermatogenesis, based on the
current knowledge on spermatogenesis heterogene-
ity. Although comparison within the same area would
be preferable, in most of our cases microdissected
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samples were extracted for sperm procurement dur-
ing an ICSI cycle, and histological analyses of part of
such material could limit the patient chance of hav-
ing sperm found for ICSI, thus limiting the pregnancy
success rate.

Therefore, testicular sperm retrieval for intra-
cytoplasmic sperm injection can be successfully at-
tempted in nonobstructive azoospermic men with clini-
cal varicoceles who fail to improve after varicocelec-
tomy. Ability to find spermatozoa within the testis of
such individuals is related to the existence of focal ar-
eas of spermatogenesis, which may not be identified
in a single testis biopsy (9,19). Schlegel et al. have
demonstrated that testicular sperm retrieval using mi-
crosurgery-guided biopsies (Micro-TESE) optimizes
the chance of finding the focal areas of normal sper-
matogenesis. Micro-TESE has also shown to provide
better sperm yields with minimum tissue excision (16).

Of utmost importance is the fact that 15-20%
of nonobstructive azoospermic patients have deletions
of the Y chromosome (Yq) or karyotypic anomalies
(24). In addition, 17% of men with varicoceles and
severe oligozoospermia or azoospermia have deletions
of Yq (25). It is possible that the presence of varico-
cele in men with germ cell aplasia is coincidental.
Spermatogenic failure in such individuals may be re-
lated to an underlying genetic defect rather than vari-
cocele-induced testicular damage. However, it is also
possible that spermatogenic impairment related to
genetic defects may be more serious if a varicocele is
present. Therefore, genetic testing prior to consider-
ing varicocelectomy seems appropriate for a proper
diagnosis and counseling. Repair of clinical
varicoceles in men with testicular failure and genetic
abnormalities, such as Yq microdeletions or
Klinefelter karyotype, is currently controversial, and
more data are needed to allow firm conclusions.

In our study, none of the patients who had
genetic screening presented Y chromosome or karyo-
type abnormalities. In addition, no association be-
tween successful outcome and clinical parameters
such as FSH levels, testicular volume, unilateral or
bilateral varicocele repair were apparent. Novel meth-
ods are under investigation for their ability to predict
the presence of testicular spermatozoa in azoospermic
men with varicoceles, pre- and post-varicocelectomy,

such as testicular tissue telomerase assay (25).

CONCLUSIONS

Our observations suggest that microsurgical
varicocele repair in nonobstructive azoospermic men
with clinical varicoceles can result in sperm appear-
ance in the ejaculate when hypospermatogenesis or
maturation arrest is present on testicular histology
diagnosis. We believe that testicular histology may
be helpful to select men who are candidates for vari-
cocele repair, rather than resorting to testicular sperm
extraction in preparation for assisted reproductive
technology. Counseling is important for such indi-
viduals because poor sperm quality is expected when
recovery of spermatogenesis is achieved after vari-
cocele repair, and it is likely that assisted reproduc-
tive techniques will be required for such couples to
initiate a pregnancy.
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ORTHOTOPIC URETEROCELE MASQUERADING AS A BLADDER
TUMOR IN A WOMAN WITH PELVIC PAIN
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ABSTRACT

Single system orthotopic ureteroceles often present in adulthood are associated with charac-
teristic radiographic findings. We present the case of a 54 year old woman with 8 months of urgency/
frequency and pelvic pain that has the cystoscopic appearance of a bladder tumor. Cystoscopic im-
ages, radiographs and intraoperative photos demonstrate the work-up, evaluation, and treatment of
this unique single system orthotopic ureterocele containing a calculus. This patient demonstrates the
need for cystoscopy accompanied by upper tract imaging in patients with new onset pelvic pain,
urgency/frequency, and frequent urinary tract infections.

Key words: bladder; ureterocele; bladder neoplasms; ureteral calculi; pelvic pain
Int Braz J Urol.  2005; 31: 549-51

CASE REPORT

A 54 year old white female was referred from
her gynecologist for a bladder tumor. The patient had
complained of worsening lower abdominal and pel-
vic pain accompanied by urinary urgency/frequency
for the past 8 months. Treatment of four separate cul-
ture proven E. coli urinary tract infections with ap-
propriate antibiotics failed to relieve the patient’s
symptoms. Diagnostic cystoscopy was performed to
evaluate the complaints and the patient sent to urolo-
gist for the finding of a bladder tumor.

Past medical history was significant for os-
teoporosis and carpal tunnel repair. The patient was a
hair dresser with a 30 pack-year smoking history. The
patient denied any previous urologic history includ-
ing calculi or hematuria. Physical exam revealed a
physically fit female without costo-vertebral tender-
ness. Laboratory evaluation revealed only micro-
scopic hematuria with negative urine cytology.

In office cystoscopy was performed that re-
vealed a papillary bladder tumor present at the right

lower posterior portion of the bladder (Figure-1). The
right ureteral orifice could not be identified. An ex-
cretory urogram was performed that revealed a non-
obstructing, single system, distal right ureteral calcu-
lus surrounded by a radiolucent ring (Figure-1). Pel-
vic CT scan demonstrated what appeared to be a stone
contained in a distal right ureterocele (Figure-2).

The patient was taken to the operating room
and cystoscopy performed. One ampoule of intrave-
nous indigo carmine solution was given that eventu-
ally was secreted from the ureteral orifices. Once the
opening of the right ureteral orifice was identified
via secretion of the blue dye, a 5F open-ended cath-
eter was placed inside the orifice into the kidney un-
der fluoroscopic vision (Figure-2). The orifice was
then sliced open utilizing endoscopic shears expos-
ing a large stone (Figure-2). The stone was removed
from the bladder and the ureteral stent removed.

At the six month postoperative visit the pa-
tient noted complete resolution of her voiding symp-
toms and pelvic discomfort. She had no further docu-
mented urinary tract infections during that time. A
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voiding cystourethrogram performed at the 6 month
postoperative visit failed to demonstrate vesico-ure-
teral reflux.

COMMENTS

Single system (orthotopic) ureteroceles are
usually discovered in adults and are almost always
intravesical (1). Urinary stasis in the dilated distal
segment often lends to urinary infection and stone
formation; precluding the most common presenting
symptoms of dysuria, urgency, and recurrent urinary
infections.

Figure 1 –  A) Cystoscopic view of possible bladder tumor. Bullous
edema surrounding ureterocele mimics bladder tumor. Note that
the right ureteral orifice cannot be visualized. B) Excretory uro-
gram with characteristic “cobra head” sign. Contrast medium
pools in the distal dilated portion of the ureterocele. The sur-
rounding halo is formed from a filling defect representing ure-
terocele wall.

Figure 2 – A) Pelvic CT scan demonstrates calculus in the distal
intravesical portion of the ureterocele. B) A 5F open-ended cath-
eter has been placed in the ureteral orifice after its identification
following intravenous administration of indigo carmine. Note
the entrance of the endoscopic shears into the cystoscopic field.
C) Once the ureterocele wall is opened, a calculus is exposed
which is removed from the bladder.
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Diagnosis is often via excretory urography
demonstration of the characteristic “cobra-head” sign
(Figure-1). The radiolucent halo surrounding the
dense filling area is a filling defect representing the
ureterocele wall (1).

Intravesical incision of the ureterocele is the
treatment of choice in adults and has been described
utilizing endoscopic shears and holmium laser tech-
nology (2). Vesico-ureter reflux is seldom a problem
following incision (3).

This patient demonstrates the necessity of
cystoscopy accompanied by upper tract imaging in
patients presenting with new onset urinary urgency/
frequency or pelvic discomfort. The bullous edema
surrounding an intravesical ureterocele containing
calculus such as this case can mimic bladder tumors
and confuse the less experienced cystoscopist.
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ABSTRACT

Vesicourethral anastomotic stricture and urinary incontinence are severe complications of
radical prostatectomy because they cause great impact in the quality of life. Three patients that pre-
sented these complications after prostate radical surgery were assessed retrospectively. To treat the
stenosis of the vesicourethral anastomosis an urolume was placed and later on, an artificial sphincter
AMS 800 was implanted to treat the resulting urinary incontinence.

Key words: prostatectomy; complications; urethral stricture; stents; urinary incontinence; prostheses
and implants
Int Braz J Urol.  2005; 31: 552-4

INTRODUCTION

Some complications of radical prostatec-
tomy, especially vesicourethral stricture and uri-
nary incontinence, have interfered in the patient’s
quality of life, occurring in approximately 4% and
13% of the cases respectively (1). Vesicourethral
stenosis treated with endoscopic uretrotomy is effi-
cient in 85% of the cases, however in the rest of the
cases, stenosis is severe and recurrent and transure-
thral procedures are not sufficient to assure bladder
neck patency (1). For those individuals UroLume®
is an alternative for treating the recurrent urethral
stenosis and the artificial sphincter AMS 800 is the
better choice to solve the consequent urinary incon-
tinence.

We report our experience with a staged treat-
ment of recurrent vesicourethral stricture and uri-
nary incontinence after radical prostatectomy, us-
ing UroLume® followed by implant of an artificial
sphincter AMS 800.

CASE REPORT

We present the cases of 3 men that presented
recurrent vesicourethral stricture and urinary reten-
tion after radical retropubic prostatectomy. The mean
time of surgical manipulation with urethral catheter-
ization, urethrotomy and/or cystostomy, in all patients
was of 140 days (Table-1). All patients were accessed
through a clinical exam, urethroscopy and
urethrography. When the presence of recurrent ure-
thral stricture was verified, an UroLume® was indi-
cated after 6 month of the radical prostatectomy
(Table-2). After positioning the urethral stent with the
inexorable evolution to urinary incontinence in all
patients, the artificial sphincter AMS 800 was im-
planted after 4 months (Table-3). The mean follow-
up was 24 months (12 to 40 months).

COMMENTS

Many are the determinant factors to
vesicourethral stricture such as the anastomotic rup-
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Table 1 –  Patients characteristics.

Patient   Age  Previous Radiotherapy Manifestations  Catheterization  Time

1  82 No Urinary retention 147 days
2  64 Yes Urinary retention 153 days
3  68 No Urinary retention 120 days

Table 2 –  Place and extension of the stenosis assessed through urethrography.

Patient Stenosis Site Stenosis Extension N of Internal Urethrotomies

1 Bladder neck 4 cm 5
2 Bladder neck 3 cm 4
3 Bladder neck 2 cm 1

Patient N of UroLume®      UroLume® (cm) AMS 800 (cm H
2
O)    Cuff             Continence

1          2           2.0 and 3.5              60    4.5 cm                 Yes
2          2           3.5 and 3.5              60    4.5 cm                 Yes
3          1           2.0              60    4.5 cm                 Yes

Table 3 –  Results of surgical treatment.

ture, infection, extra-leaking of the urine in the anas-
tomosis site and previous prostatic surgery. Treatment
with urethral dilation is little effective while endo-
scopic uretrotomy reaches success around 66 to 85%
(1). For the treatment of severe recurrent stenosis,
UroLume® in association with an artificial sphincter
AMS 800 has been a good solution with satisfaction
rates of 88 to 100% (2,3). Generally, complete epi-
thelization of the UroLume® occurs between 3 to 6
months after its insertion (2), this being the reason
why we recommend the introduction of an artificial
sphincter AMS 800 after 4 months of the first proce-
dure and its activation 6 weeks after the implant. To
avoid problems of atrophy and urethral erosion, the
pressure on the sphincter cuff should be between 60-
70 cm H

2
O, however, in those patients submitted to

previous radiotherapy we can suggest a pressure of
51-60 cm H

2
O (2).

When failure in minimally invasive proce-
dures for treating vesicourethral stricture occurs, in-
sertion of an urolume is indicated (2). The stent should
be the smallest possible to try to preserve the sphinc-
teric mechanism. However, its presence can impair
the physiologic functioning of the sphincter, deter-
mining urinary incontinence. In these cases, it be-
comes necessary the insertion of an artificial sphinc-
ter to solve the urinary incontinence.
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ABSTRACT

We report a 39-year-old male who presented non-traumatic testicular swelling and pain.
Physical examination and sonography presented a suspicion of testicular tumor and both surgical
exploration and inguinal orchiectomy were performed. Hematocele may both clinically and
sonographically resemble a testicular tumor. The diagnostic study of choice is magnetic resonance,
establishing the diagnosis and differentiating it from neoplasms.

Key words: testis; hematocele; magnetic resonance imaging
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INTRODUCTION

Differential diagnosis of a scrotal mass in-
cludes inflammatory conditions, malignant tumors
and traumatic lesions including hematomas. Acute he-
matocele is commonly associated with testicular
trauma, but some cases may be idiopathic. The clini-
cal presentation is that of a testicular tumor, and the
main clinical significance lies in the difficulty encoun-
tered in excluding malignant lesions preoperatively
(1). Correct management includes early recognition
and treatment to preserve the testicle.

CASE REPORT

A 39-year-old man with a history of meningitis
presented  a 1-month history of testicular pain and
scrotal swelling. The patient did not refer previous
trauma in the area. Scrotal examination revealed an
enlarging hard, nontender mass in the right side.
Testicular tumor markers were within normal range.
Ultrasonography showed an extra testicular mass with
solid hyperechoic areas separated by irregular

septations, suggesting an abscess or hematocele
(Figure-1). Magnetic resonance imaging (MRI)
revealed a well-defined encapsulated right solid mass
of high signal intensity on T1-weighted images in the
region of the epididymal body (Figure-2). During the
surgical exploration, an encapsulated hematoma in the
close vicinity of the testicle and epididymis was
observed. As the lesion was severely attached to the
spermatic cord, testicle could not be saved, and inguinal
orchiectomy was performed. Gross examination of the
resected specimen showed a cavity containing blood
clots with a thick capsule that isolated the lesion from
the surrounding normal structures (Figure-2).
Histopathological examination showed abundant
macrophages, hemosiderin, and dystrophic
calcification, consistent with an organized hematoma.
The diagnosis was idiopathic chronic hematocele.

COMMENTS

Hematocele results from the accumulation of
blood within the vaginal sac and can reach large vol-
umes. Most patients with hematocele have a previ-
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ous history of testicular trauma, and are admitted to
the hospital due to acute testicular pain (2).

According to an etiological basis, hematoceles
can be classified as idiopathic and secondary, although
most of the idiopathic are thought to be secondary
to asymptomatic trauma or infection as well. Idio-
pathic or spontaneous bleeding seems to be more
common in elderly patients (1), and hematoma is
the result of blood leakage into the vaginalis sac.
Non-traumatic secondary hematoceles can be pro-
duced by hematological alterations or vasculitis (3).
The etiology of the hematocele formation in our
patient is unknown.

Hematocele is difficult to diagnose preop-
eratively because its symptoms may mimic cysts or
neoplasms. Testicle exploration shows a mass, and

Figure 2 – A) MRI showing a hemorrhagic encapsulated lesion
in the region of the epididymal body. B) Surgical specimen. He-
matoma in the paratesticular area is pushing the testis toward
the periphery.

Figure 1 –  Ultrasonography showing a well-defined extra tes-
ticular mass with cystic and solid areas.
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ultrasonography is very helpful for screening of he-
matocele, but presents some difficulties to its final
diagnosis (2). MRI has a higher sensitivity, allows
clear demonstration of blood, and can be regarded
as mandatory for the diagnosis. Surgical explora-
tion may be needed when the diagnosis is in ques-
tion.

Conservative approach usually produces un-
satisfactory results (2). Correct management includes
early recognition and complete evacuation of the he-
matoma to avoid testicular compression (2), prevent-
ing epididymo-orchitis, abscess formation and necro-
sis, as unresorbed hematocele can eventually be in-
fected.
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ABSTRACT

Objectives: The aim of this article was to report our experience with kidney transplantation
in children.

Materials and Methods: From June 1980 to December 2003, 690 kidney transplants were
performed in our institution, among which 50 were in patients with less than 18 years old. Technical
aspects as well as clinical and surgical evolution were reviewed in this study.

Results: Patient’s mean age was 12 years (2-17 years). Twenty-nine patients were male and
21 female. Live related donors were responsible for 75% of the cases (38 patients) and 25% (12
patients) came from cadaver donors. The main complications were ureteral fistula in 6 patients (12%),
arterial stenosis in 2 (4%), wall infection and dehiscence in 1 case (2%). The overall rate of surgical
complication was 20%.

No case of hyperacute rejection was reported. During the follow-up 20 grafts were lost due
to chronic rejection and 2 patients died. No loss of graft due to surgical complications was reported.
The graft survival rate was 71% in 1 year, 64% in 3 years and 57% in 5-year follow-up.

Conclusions: Kidney transplantation in children is a viable treatment option for terminal kid-
ney disease presenting success  and surgical complication rate similar to kidney transplantation in adults.

Key words: kidney transplantation; children; complications; graft survival
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INTRODUCTION

Pediatric renal transplantation is an excellent
option for the treatment of uremic children. Even
though the first successful transplant was made in 1954,
the first data on kidney transplantation in children were
published only in 1966 (1).

Almost 3 decades ago, Riley (2) suggested that
the decision to perform a surgery should take into con-
sideration 2 main questions: the survival prolongation
and the factors of discomfort on the child’s point of
view. Another important factor was the delay in growth
that occurred after well-succeeded transplants, result-
ing in the use of a kidney in a “healthy dwarf” (2).

In 1985, Fine (3) showed that the growth in
transplanted prepubertal children was greater as com-
pared to children on dialysis. Transplantation, as an
initial therapy in breastfed infants and in minors, how-
ever, still rouses a certain controversy.

In 1987, The North American Pediatric Re-
nal Transplant Cooperative Study (NAPRTCS) was
organized aiming at the participation of United States
and Canada transplant centers that make more than 4
pediatric renal transplantations per year. This is pres-
ently the most complete data bank on kidney trans-
plantation in children (4).

National data on pediatric renal transplanta-
tion are only now arising. In 1997, the National Trans-

Pediatric Urology
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plant System (NTS) was created. Brazil has 135 NTS
authorized centers today, however, the number of pro-
cedures is still considered low. In 2003, 1784 renal
transplantations were accomplished with live donors
and 1342 transplantations with cadaver donors. From
those, 18 transplantations were performed in patients
between 0 and 5 years, 112 transplants between 6 and
14 years and 115 transplants in patients between 15
and 18 years (5).

Many studies in adults confirm that the sur-
vival of a renal-transplanted person is superior to that
of patients on dialysis and probably the same applies
to children (6). This article aims at reporting our ex-
perience with kidney transplantation in children.

MATERIALS AND METHODS

From June 1980 to December 2003, 690 kid-
ney transplantations were performed in our institu-
tion, 50 of which were in patients with less than 18
years of age.

All patients were submitted to general anes-
thesia through a central venous catheter with moni-
toring of the central venous pressure. The incision
used was the external pararectal with retroperitoneal
access in all patients.

The protocol of the immunosuppression em-
ployed was azathioprine (1.5 mg/kg/day) and pred-
nisone (0.5 mg/kg/day) until 1985, when cyclosporin
(15 mg/kg/day) was added. After 2001 the protocol of
the immunosuppression employed started to associate
prednisone (0.5 mg/Kg/day), tacrolimus - FK 506 (0.2
mg/kg/day) and micofenolate (600 mg/m2/day).

Technical aspects, as well as clinical and sur-
gical evolutions were accessed.

RESULTS

The mean age of patients was 12 years (2-17
years). Twenty-nine patients were male and 21 fe-
male. Their weight varied from 11 to 47 Kg (mean of
31 Kg).

Regarding the arterial anastomosis, the hy-
pogastric artery was the one used in 42 cases (84%),
common iliac in 4 cases (8%), external iliac in 2 cases
(4%), and the aorta in 2 cases (4%).

The venous anastomoses were performed
with the external iliac vein in 44 cases (88%), vena
cava in 4 (8%) and the common iliac vein in 2 cases
(4%).

There were no cases of vesical enlargement
previous to transplantation. In a patient with myelom-
eningocele, the ureteral reimplant was made in the
vesicostomy, since the family refused the performance
of vesical enlargement. The ureterovesical reimplant
in all cases was extravesical through the Lich-Gregoir
technique and 6 patients needed a ureteral stent.

There were no cases of hyperacute rejection.
During the follow-up period, 20 grafts were lost due
to chronic rejection and 2 patients died.

There was no loss of grafts due to surgical
complications. The main complications were ureteral
fistula in 6 patients (12%), arterial stenosis in 2 (4%),
wall infection and dehiscence in 1 case (2%). The over-
all rate of surgical complication was 20%. Four pa-
tients were submitted to ureteral reimplant (through
the Politano-Leadbetter technique) and placement of
ureteral stent. A patient was submitted to nephrostomy
with ureteral ligature and later reconstruction (uretero-
uretero anastomosis and placement of ureteral stent)
and a patient was submitted to a primary uretero-uretero
anastomosis with the placement of ureteral stent. The
2 patients with artery stenosis were treated with
angioplasty and placement of ureteral stent. The 6
lymphocele cases were described in ultrasonographic
findings and the option made was of a conservative
treatment due to the small volume of collections.

There was hemotransfusion in 35 patients
(70% of the cases), mainly in the beginning of the
experience in low weight children (bellow 25 Kg),
due to the absence of commercial erythropoietin.

Live related donors were responsible for 75%
of the cases (38 patients) and 25% (12 patients) came
from cadaver donors.

The graft survival rate was 71% in 1 year,
64% in 3 years and 57% in 5 years follow-up.

COMMENTS

In the United States, kidneys from pediatric
donors were indicated to children until 1990. The re-
sults of the use of small donor kidneys in both chil-
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dren and adults show smaller survival rate mainly if
the donor’s age is inferior to 2 years (7).

The use of adult donors for transplantation
in children under 1 year of age is also technically
impossible. There is a need of a careful preoperative
hydration in order to avoid hypotension and to re-
duce the chance of a renovascular thrombosis. It is
admitted that there is an unbalance between the vas-
cular resistance of the grafted kidney and the capac-
ity of the fragile cardiovascular system of the child
to perfuse it (2).

Renal transplantation in children does not
significantly differ from the same procedure in adults
when the recipient weighs 20 kg or more (8). Gener-
ally speaking, the most proximal vessels are chosen
for the implant. The artery and the common iliac vein
are the most used ones, being also possible to opt for
the aorta and vena cava (7). In our institution, we most
commonly use the anastomosis of renal vessels with
the external iliac vein and the hypogastric artery since
we are more experienced with this technique, also
with excellent results.

The arterial anastomoses should be performed
with separate stitches using a polypropylene thread
6-0, mainly in the cases of termino-terminal recon-
struction, or at least in half of the circumference in
other anastomoses, allowing a future growth, decreas-
ing the risk of stenosis. In most cases venous
anstomosis can be performed in a continuous way with
a polypropylene thread 5-0 (7).

At the time the clamps are taken form the
renal vessels a big hemodynamic repercussion can
occur. An adult kidney might need 200-300 mL of
blood, representing a large part of a small child’s
blood volume. Immediately before the child should
receive a hydric overcharge keeping its central
venous pressure between 12 and 16 cm H

2
O (8).

Clamps should be removed gradually. All those
measures envisage the prevention of hypotension,
ischemia and vascular thrombosis (7). Even though
thrombosis is a highly feared complication in pedi-
atric renal transplantations, we did not have any case
in our casuistic.

In low weight patients the approach can be
either retroperitoneal or transperitoneal, being this last
one reserved to children with a very reduced weight

(< 15 Kg) and with a big difference between the size
of the graft and the receptor (8).

In transperitoneal implants, the kidney placed
is in a retroperitoneal position, with a right colon dis-
placement. Retroperitoneal approach, however is
possible even in children with a weight under 15 Kg.
In a recent study that followed 19 children with weight
inferior to 15 Kg good results were found with the
use of a retroperitoneal approach. This technique re-
duces the chances of gastrointestinal lesions and re-
strains possible surgical complications such as bleed-
ing and urinoma (9). In our experience, the place-
ment of the kidney in the retroperitoneum did not
present major difficulties even in smaller children.

The ureteral reimplant, in most of the cases, is
done through the Gregoir anti-reflux technique, with
good results. In a recent article (10) results of the fol-
low-up of 166 pediatric patients submitted to uretero-
ureteral anastomosis were presented. The compilation
rate was similar to the Gregoir reimplant, encouraging
the use of this technique in pediatric renal transplanta-
tion. Even though the idea of uretero-ureteral anasto-
mosis is attractive, we continue to perform Gregoir
reimplant following the ureteral stent positioning only
in cases of doubt as to the quality of the anastomosis.

There are reports of recent advancements in
the area of pediatric renal transplantations.
Laparoscopic nephrectomy in pediatric kidney donors
has presented similar results to adult donors, without
significant changes in the organ retrieval method (11).

The follow-up of all patients was performed
in our institution. The study comparing pediatric pa-
tients followed in the same institution where the trans-
plant was performed to patients accompanied by their
original nephrologists did not show any difference in
the evolution of both groups (12).

There are many published articles that prove
the efficacy of pediatric renal transplantation even in
patients with severe vesical dysfunction secondary
to myelomeningocele (13) or posterior urethra valve
(14).

CONCLUSION

Kidney transplant in children is a viable treat-
ment option to terminal renal disease presenting a rate
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of success and rate of complications similar to adult
transplantations.
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ABSTRACT

Objectives: Quantify the distribution of collagen and analyze the seminiferous tubules diam-
eter in the testis of patients with cryptorchidism, to verify if the previous use of human chorionic
gonadotrophin (hCG) affects these structures.

Material and Methods: Samples of parenchymal tissue of cryptorchid testis obtained during
peroperative biopsies were collected from 26 patients. Sixteen samples were embedded in paraffin
and stained with picrosirius red to evidence fibers of collagen system. The quantification of these
fibers was determined by stereological methods, using a test system M-42. To obtain seminiferous
tubules diameter we used 10 of the 26 samples. These samples were embedded in Epon and the
analyses were carried out in semi-thin sections, stained with toluidin blue. The selected results of each
group were statistically analyzed and compared by the student’s t and Tukey-Kramer’s tests.

Results: The testicular interstitium and lamina propria of patients treated with hCG showed
statistically significant less collagen system fibers, when compared to the testes of patients nontreated
(0.30% versus 0.39%, p = 0.0079). The seminiferous tubules diameters were not statistically signifi-
cant different between the testes of patients treated and nontreated with hCG (67.5 versus 59.35 µm,
p = 0.0609).

Conclusions: hCG use in the cryptorchidism could delay, at least temporarily, a progressive
growth of fibers of collagen system. We did not find statistically significant difference in the seminif-
erous tubular diameters between treated and nontreated patients.

Key words: testis; cryptorchidism; human chorionic gonadotrophin; collagen; seminiferous tubules;
infertility
Int Braz J Urol.  2005; 31: 562-8

INTRODUCTION

Cryptorchidism is the most frequent anomaly
caused by a flaw in testicular migration. Failure to
treat cryptorchidism would result in testicular atro-
phy and infertility.

The most common histological findings in
cryptorchidism are: a) germinative cells number de-
crease in various maturation stages; b) variation in
seminiferous tubules diameter, with a thickening in
lamina propria and c) peritubular fibrosis (1,2).
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There are studies demonstrating histologi-
cal alterations in cryptorchid testis in the first year
of life, as Leydig and germinative cells decrease.
Later on, the seminiferous tubules would develop
atrophy in various degrees, the Sertoli cells would
degenerate and hyalinosis and peritubular fibrosis
may develop. Temperature increase in the cryp-
torchid testis would be an important factor in the
genesis of histological alterations in advanced ages
(3).

Besides surgery, hormonal therapy is the only
medical therapy known for non migrated testes. Cur-
rently, there are 2 types of hormonal therapy: human
chorionic gonadotrophin (hCG) and gonadotrophin
releasing hormone (GnRH). hCG is used based on
the premise that stimulation of Leydig cells will re-
sult in an increase of plasmatic testosterone, causing
testicular migration. GnRH would stimulate endogen
secretion of LH and FSH (4).

Currently, hormonal treatment has been in-
dicated with better results and safety to patients with
the following characteristics: non migrated palpable
testes (unilaterally or bilaterally), ages ranging from
6 months to 2 years and without associated hernia.
Nevertheless, some authors support its use in early
ages, even if not matching the above listed charac-
teristics, with or without orchiopexy. Orchiopexy
would be combined to hormonal treatment as a way
to prevent the deleterious effects of androgen insuf-
ficiency, common in cryptorchidism (5,6). Others
use it as a way to facilitate surgery, since its use
would increase testicular volume and improve its
vascularization (7).

The alterations caused by cryptorchidism in
germinative cells are widely known and described
with details in the literature; conversely, little infor-
mation is known about the alterations in interstitium
and in seminiferous tubules and their respective con-
sequences.

The objectives of this work is to character-
ize, through stereology, if hCG use in cryptorchidism
affects collagen distribution in the testes, and charac-
terize possible morphologic alterations in cryptorchid
testes, comparing seminiferous tubules diameter in
patients submitted or not to hCG treatment previously
to surgery.

MATERIALS AND METHODS

We analyzed 26 testes, 11 of patients who
were treated with hCG before orchiopexy and 15 from
patients nontreated with hCG.

The hCG was given by intramuscular injec-
tion twice a week for 5 weeks, according to follow-
ing protocol: patients until 2 years old received in-
jections of 250 UI (total - 2500 UI), patients between
2 and 6 years old received injections of 500 UI (total
- 5000 UI) and patients over 6 years old received in-
jections of 1000 UI (total - 10000 UI) (8).

Free and informed consent was granted for
all cases in this study. The research protocol was as-
sessed and approved by the Bioethics Committee of
the hospital where the orchiopexies were performed.

Testicular samples were obtained through a
5 mm long incision in the tunica albuginea, near the
superior pole of the testis. The material was fixed in
10% formalin buffered and embedded in paraffin or
fixed in 2.5% glutaraldehyde and embedded in Epon.
Both were maintained in the fixative solution at 4o C
for 24 hours.

Seminiferous tubules diameter assessment
was performed in 10 patients. Four patients had uni-
lateral cryptorchidism and 6 patients had bilateral
cryptorchidism. Five patients had been treated with
hCG previously to orchiopexy and 5 had not. Semi-
thin sections were obtained from the material and
embedded in Epon. From each sample, 10 sections
were obtained with a 30 µm interval and were stained
with toluidin blue. The diameters were determined
using the Image Pro, Media Cybernetics computer-
assisted morphometry software.

Collagen quantification was performed in
sections of the material embedded in paraffin and
stained with picrosirius red. Five sections of each frag-
ment were selected and in each section, 5 random
fields were observed with a total of 25 test areas stud-
ied in each testis. The images for analysis and quan-
tification of collagen were obtained with a magnifi-
cation of 400X in an Olympus optic microscope
coupled to a Sony CCD video camera and transferred
to a Sony KX 14-CP1 monitor (9). The selected his-
tological areas were quantified using test-grid sys-
tem on the digitized fields on the screen of a color
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monitor. From stereological principles in isotropic
tissue, the area distribution of a given structure, as
determined on a two-dimensional section of the struc-
ture, is proportional to the volume distribution of the
structure. The volume density of the histological com-
ponents was calculated as Vv = Pp/Pt, where Vv is
the volume density, p is the tissue component under
consideration, Pp is the number of test points associ-
ated with p, and Pt is the number of points of the test
system (9).

The results obtained were analyzed and com-
pared in the Graphpad prism software (Graphpad)
through Kolmogorov-Sminorv test to verify if each
group was under a normal distribution. The non-paired
student’s t test was used to determinate if the differ-
ences between the groups were significant.

RESULTS

Table-1 indicates the location of the testes
included in the study.

The results of seminiferous tubules diameters
in patients treated and nontreated with hCG did not
show statistically significant difference (67.5 versus
59.35 µm, p = 0.0609), Figures 1 and 2, Table-2.

The testicular interstitium and lamina propria
of patients treated with hCG showed statistically sig-
nificant less collagen system fibers, Figures 3 and 4,
when compared to the testes of patients nontreated
(0.30% versus 0.39%, p = 0.0079).

Table 1 –  Location of the testes studied and treated
(hCG +) or nontreated (hCG -) patients with human chori-
onic gonadotrophin previously to surgery.

     Inguinal       External Ring  Abdominal
                   Canal   (supra scrotal)

hCG + 6 3 2
hCG - 6 5 4

Table 2 –  The seminiferous tubules diameters in 5 pa-
tients treated and 5 patients nontreated with hCG.

Age (years)           Diameter (µµµµµm)
 Treated                  Nontreated

4 75.76 60.29
5 62.19 59.39
5 60.81
7 75.79 56.64
7 55.65
8 63.06 64.79

Figure 1 – Photomicrography of testicular parenchyma of a
nontreated patient (Toluidin blue, X40).

Figure 2 – Photomicrography of testicular parenchyma of a
treated patient (toluidin blue, X40).
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COMMENTS

The efficiency of hCG as therapy for cryp-
torchidism has been broadly discussed in its clinical
and histological aspects. The testicular migration pro-
cess have been studied by some authors, most of them
focusing on the consequences of the changes that
occur in the germinative epithelium (5,10,11). Most
authors believe that on this aspect, the hCG use would
be beneficial to patients.

Most studies on this subject relate a substan-
tial collagen increase in the testes of elderly patients,
accompanying testicular atrophy expected in this age,
independently from cryptorchidism being or not a pre-
vious condition (12). Nevertheless, some studies chal-
lenge this report as a general rule, showing some cases
in which 80 year old men presented histologic testicu-
lar parameters similar to those of young men (13).

The literature describes an interaction be-
tween extracellular matrix, tubular wall and germi-
native cells, being very important to their normal de-
velopment. (12,14).

In cryptorchid testes, some studies have been
demonstrated an important increase in collagen quan-
tity, resulting in interstitial fibrosis and in a thick-
ened lamina propria of seminiferous tubules (3,15).
Treatment with hCG would cause temporary histo-
logic changes in testis, nevertheless, without deter-
mining permanent damage (16).

Analyses of the groups with and without treat-
ment with hCG showed a significant difference be-
tween then, compatible to a possible prevention of
collagen increase in patients submitted to hCG, re-
ducing interstitial fibrosis and thickening of the lamina
propria of the seminiferous tubules and, consequently,
avoiding alterations in germinative cells (3,5).

The question is if the collagen alteration con-
tributes in any way to prevent germinative cell alter-
ations and, consequently, any worsening in fertility
levels in cryptorchid patients without treatment. An-
other possibility to prove the hCG efficiency in treat-
ment of cryptorchid testes is the determination of se-
miniferous tubules diameter (13,17). We compared our
results of the seminiferous tubules diameter in cryp-
torchid patients treated and nontreated with hCG to
the normal male patients studied by Aya et al. (18). We
observed that the mean diameter in treated and
nontreated patients of our study was smaller than that
of the normal children studied by Aya et al. (18). In
this study, normal 7 year old children present a mean
diameter of 88.7 µm, while in our study, the mean di-
ameter in patients with the same age was 75.79 µm for
treated patients and 56.14 µm for nontreated patients.

In conclusion, the results of the present study
suggest that hCG use as treatment for cryptorchid-
ism, when employed in an early stage in life, could
temporarily delay a progressive collagen increase.
Relatively to tubular diameter, our results show that

Figure 3 – Photomicrography of testicular parenchyma of a
nontreated patient (picrosirius red, X400).

Figure 4 – Photomicrography of testicular parenchyma of a
treated patient (picrosirius red, X400).
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there is no statistically significant change between
treated and nontreated patients.
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EDITORIAL COMMENT

The most important finding of the present
study has been the amelioration at collagen contents
in testes subjected to hCG administration. On the other
hand, the effects of hCG were previously assessed
through parameters such as the number of sper-
matogonia, or Ad spermatogonia per tubular cross
section (1,2). Therefore, the types of collagens sub-
jected to alteration, and the means and mechanisms
of this alteration require further clarification.

One of the mechanisms involved in the regu-
lation of collagen production is G-protein linked sig-
nal transduction. Adenylyl cyclase over-expression
through cAMP elevating agents promotes an
antifibrotic phenotype in pulmonary fibroblasts (3).
The lutropin/choriogonadotropin receptor belongs to
the family of G protein-coupled receptors. Binding
of hCG to the receptor stimulates adenylyl cyclase
activity (4). Stimulation of adenylyl cyclase activity
might have involved in the decrease of collagen con-
tent in testes subjected to hCG.

According to one of the current theories, un-
descended testis is associated with a decrease in sym-
pathetic, but an increase in parasympathetic tonus.
Since the neurotransmitters involved in autonomic
nervous system also act through receptors coupled to
G- proteins, and undescended testis is associated with
less stimuli to activate adenylyl cyclase, the differ-
ences in signaling has been suggested to account for
the alterations in an undescended testis (5,6).

The place of hormones in the process of de-
scent and in the treatment of undescended testis that
has been remained controversial, appears to remain
controversial unless the definite understanding of the
mechanism. The differences in collagen expressions
may not only be important for the evaluation of the
effects of hormones, but also may form another path-
way that helps to unravel the mechanism of descent.
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EDITORIAL COMMENT

Human chorionic gonadotropin (hCG) has
been used in cryptorchidism for decades. The main
goal of the hormonal treatment is to avoid operation
or to make operation easier. In addition, it has been
presumed that hCG might have beneficial effects on
testicular function. Previously it has been observed
that hCG enhances the maturation of gonocytes and
even increases the amount of them. The article pre-
sented in this issue shows that hCG treatment also
prevents interstitial fibrosis at least in short term.

Surprisingly few studies, all with low num-
ber of patients, have been performed dealing with the
long term effects of the hCG treatment. In some stud-
ies, it has been proposed that the beneficial effects of
the hormone treatment on testicular function may last
to the adulthood (1). However, there is also a certain
controversy about the safety of the hormone treat-
ment. For example in our own follow-up study (2) it
turned out that the testes with preoperative hCG treat-
ment were smaller in early adulthood than those with-
out preoperative hormonal therapy. Histological
analysis (3) suggested that hCG therapy initially in-
creases the amount of germ cells, but after the test-
osterone level decreases along with the withdrawal
of the therapy, part of the germ cells meet apoptotic
cell death. Similar effect can be seen in hormone with-
drawal therapy of hormone dependent cancers. Thus
it seems to be important in histological analyses to
look, what is the time interval between hCG treat-
ment and sample collection. Is the initially positive
response later turning to opposite? Also the patient

age at treatment may be an important factor. In a study
(4) hCG treatment had harmful long term conse-
quences especially if it had been given to patients
younger than three years of age. This is especially
worrying, because patients should be treated at a
young age to get optimal result in respect of fertility.

It seems that studies with bigger amounts of
patients treated at a young age and with a long term
follow-up are needed before we can decide for sure
if hormonal therapy has beneficial or harmful effects
on testicular function in adulthood. Meanwhile at least
I am favoring surgical therapy without hormonal pre-
treatment.
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ABSTRACT

Objective: Verify if there is any difference in sensitive and motor bladder response in the
presence of solutions with different osmolarities, simulating physiological extremes of urinary osmo-
larity.

Materials and Methods: Thirty-three patients (24 men and 9 women) with mean age of 46.4 years
(8 to 87 years) took part in this study. They were all subjected to 2 consecutive urodynamic examinations.
In each exam, the vesical filling was accomplished by using a hyperosmolar (1000 mOsm/L) or hypo-
osmolar (100 mOsm/L) sodium chloride solution in similar speed. The sequence in which each solution
was instilled was determined by a double blind draw. The urodynamic results obtained from the infusion
of both solutions were compared, regardless the sequence of administration.

Results: Fifteen patients (45.4%) showed detrusor hyperactivity, 12 of whom with neuro-
logical antecedents. The mean age of those with detrusor hyperactivity was 45.8 years, against 46.9
for those without hyperactivity. The infusion of the hyperosmolar/hypo-osmolar solution generated
the following results, when comparing  patients without vs. with detrusor hyperactivity: initial sen-
sation of vesical filling (mL): 167.5 / 159.2 vs. 134.9 / 157.3 (p > 0.05); volume of occurrence of
the first involuntary bladder contraction (mL): 163.9 / 151.9 (p > 0.05); detrusor micturition pressure
(cm H2O): 24.0 / 24.4 vs. 13.8 / 27.5 (p > 0.05).

Conclusion: The vesical filling with solutions simulating extreme urinary osmolarities, ac-
complished with similar speed and without previous identification, did not likewise alter the sensitive
and motor urodynamic behavior in the current study.

Key words: bladder; urodynamics; hypertonic solutions; hypotonic solutions; overactive bladder
Int Braz J Urol.  2005; 31: 569-78

INTRODUCTION

There is no consensus in the literature that
factors such as pH and urinary osmolarity can con-
tribute to bladder behavior variations and daily uri-
nary pattern. Few are the works devoted to the study
of vesical responses using solutions with different

physicochemical characteristics and their possible
interactions with the urothelium. It has been demon-
strated that solutions with alkaline pH have greater
power of penetration through the cell membrane of
the urothelium’s apical cells (1). Other authors have
verified that acid solutions instilled in the bladder
during cystometry, triggered involuntary vesical con-
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tractions in patients without previous vesical insta-
bility (2).

After studying the effects of urinary pH in
bladder sensitivity in asymptomatic voluntary pa-
tients, we have concluded that the more acid the urine
more precociously the sensation of vesical plenitude
is manifested (3). There are still evidence of the oc-
currence of urinary osmolarity variations and increase
of sodium excretion in nocturnal diuresis in enuretic
patients that can potentially relate the sensitive and
motor cystometric behavior to change in bladder con-
tents and osmolarity (4).

The urothelium is the structure that keeps an
intimate contact with the urine and its participation in
bladder sensitive and motor response up to now is not
completely defined. The classic concept of urothelial
impermeability prevailed for decades, but has been
questioned by many studies, such as the one that dem-
onstrated a variation in urine composition from the
renal pelvis to the bladder (5). This interaction between
the urothelium and the urine can be explained by the
transport of sodium that occurs through the apical cells,
or yet, by the hypothetical existence of a countercur-
rent mechanism, as the ones found in nephrons, con-
ferring a larger participation of urine in the bladder
functioning. (6). More recently, a synthesis of a sub-
stance by the urothelium was demonstrated, with an
inhibitor role of the detrusor activity (7). Such a fact
can correspond to at least one of the physiopathologi-
cal processes responsible for the idiopathic detrusor
hyperactivity, enuresis, and interstitial cystitis among
other affections of the lower urinary tract.

The aim of this study is to verify if hyper- or
hypo-osmolar solutions, representing the extreme of
urinary osmolarity, promote different responses in
urodynamic parameters, when instilled inside the
bladder during the cystometry.

MATERIALS AND METHODS

Sample
Thirty-three patients in an outpatient clinic

follow-up took part in this study, all with indication
of an urodynamic study performed as a subsidiary
exam in the diagnostic investigation. This study was
performed in patients with different ages, both sexes,

either with different bladder functional states and the
presence or not of neuropathies (Table-1). By adopt-
ing this method, we tried to verify if some of these
conditions could change the cystometric responses
when performed with extreme osmolarity solutions.
Were excluded from this study patients that presented
acute infection of the urinary tract, vesical neoplasia,

Initials     Age    Sex Primary Disease
    (years)

VLSA 38 F Diabetes mellitus
FP 38 M Rachimedullar trauma (T6-7)**

AGC 77 M Parkinson disease + HPB
INS 16 F Transverse myelitis
ESA 14 F Nocturnal enuresis
MAAP 29 F Urinary urgency and incontinence
WRD 72 F Urinary urgency and incontinence
NA 69 M Lower urinary tract symptoms
VSG 22 M Medullar dysraphia (S1)**

IMS 34 F Effort related urinary incontinence
VM 39 F Effort related urinary incontinence
MBB 66 M Medullary vascular accident
MMMF 49 F Effort related urinary incontinence
MCA 26 M Rachimedullar trauma (C5-6)**

OOA 74 M Prostatic hyperplasia
JCL 47 M Lower urinary tract symptoms
VJT 50 M Tropical espastic paraparesis
PPS 75 M Vascular cerebral accident
VHS 26 M Cervical and lumbar ependymoma
EPM 37 M Rachimedullar trauma (T10)**

JFM 80 M Vascular cerebral accident
GLL 49 M Disk hernia
RAG 34 M Rachimedullar trauma (T?)**

JASI 54 M Rachimedullar trauma (L4)**

AFL 08 M Vesico-ureteral reflux
EPLN 11 M Repeated urinary infections
FS 87 M Prostatic hyperplasia
JFC 61 M Lower urinary tract symptoms
CN 73 M Lower urinary tract symptoms
ATL 41 M Rachimedullar trauma (T6)**

GLC 62 F Effort related urinary incontinence
VAM 07 M Cerebral palsy
RCO 68 M Lower urinary tract symptoms

Table 1 – General characteristics of patients studied.

M = male; F = female; ** Level of medullar lesion: C = cervi-
cal; T = thoraxic; L = lumbar; S = sacral.
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stenosis of the urethra, in postoperative period of uri-
nary tract or nervous system diseases in the last 2
months before the exam, patients in use of drugs that
could interfere in the functioning of the vesico-sphinc-
teric apparatus and presenting psychiatric disturbances.

All patients have received a detailed expla-
nation of the procedure to be performed and an in-
formed consent was signed. In the case of patients
with less than 18 years old, the authorization for the
performance of the exam was supplied by his/her le-
gal representative. The study protocol was approved
by the university’s medical ethics commission.

To compare and analyze the results the pa-
tients were classified into 4 groups according to: a)
age group, patients aged more than 40 and less than
40 years of age was defined as divisor, taking as a
base the age median, by statistical approximation, thus
constituting 2 similar subgroups, b) sex, male, female,
c) presence or absence of detrusor hyperactivity: the
criteria for the inclusion in each group was
urodynamic. The patients that took part in the first
group were those that presented presence of detrusor
hyperactivity either in the first or in the second
cystometry performed. The definition adopted for
detrusor hyperactivity was the one established by the
International Continence Society in 1988, i.e., the
existence of detrusor contractions registered during
the filing phase, that can be involuntary or provoked
and that the patient is not able to suppress it com-
pletely (8). This was the detrusor hyperactivity defi-
nition in use in the beginning of the study. Those that
did not fulfill such requirements took part on the group
of patients without detrusor hyperactivity, d) bearers
and non-bearers of neuropathies: were considered
neuropaths the patients that presented any form or
neurological disease, with potential repercussion for
the urinary tract, already diagnosed or being investi-
gated, independently from the primary etiology, time
of evolution of the disease and intensity of the com-
mitment, all the other ones were classified as non
bearers of neuropathies.

Procedures
The osmolarities of the solutions were de-

fined as 1000 mOsm for hypertonic or  hyperosmolar
and 100 mOsm for hypotonic or hypo-osmolar, being

those values close to the extremes possible to be found
naturally in human urine (9).

The solutions were manipulated in the neph-
rology and the urology labs in our institution by
means of a sodium chloride dissolution P.A.
(Merck ) in distilled water. In order to reach the
desired osmolarity, the quantity of solute necessary
for such was calculated. Thus, the hyperosmolar
solution, with 1000 mOsm, contained 528 mEq/L
of sodium chloride that corresponded to the addi-
tion of 30.89 grams of the salt in one litter of dis-
tilled water. The hyposmolar solution, with 100
mOsm, contained 52.8 mEq/L of sodium chloride
that corresponded to the addition of 3.089 grams of
the salt in one litter of distilled water.

After the preparation, the solutions were dis-
tributed in the bottles and labeled as “solution A” or
“solution B”. The designation of a certain osmolarity
was always the same. The biochemist responsible for
the manipulation of the solutions denominated solu-
tion A, the hyperosmolar, and solution B, the hypo-
osmolar. These denominations were kept secret until
the end of the study.

The urodynamic exams were always per-
formed by the same urologist. The urodynamic equip-
ment used was Aquarius - Laborie  (Canada), with 3
channels for data obtainment and digital decoding of
traced graphs. The urodynamic studies were only
performed after the patient’s physical exam, anam-
nesis and verification of subsidiary lab and radiologic
exams.

Cystometry was performed with patients in
the lithotomy position, in the conventional way us-
ing a double-channel urethral catheter 7F (Cook ),
one for the liquid infusion, other for intravesical pres-
sure registration and rectal balloon for simultaneous
abdominal pressure registration. The solutions used
in the cystometry were at room temperature and the
speed of vesical filling was of 50 mL/min., controlled
by an infusion pump.

Each patient was submitted to 2 sequential
cystometries, each one with a hyper- or hypo-osmo-
lar solution. It was a double-blind study. The sequence
of the solutions to be instilled was defined by lot-
tery, during each cystometry, in the first patient of
this study. For the following patients the instilling
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order was alternated (“quasi randomization”). In this
way the sequence for patient 1 as solution A, for pa-
tient 2 solution B, in the second cystometry for pa-
tient 2, solution B in the first and solution A in the
second and thus successively up to the last patient.
The objective of alternating the solution sequence was
to avoid being tendentious or having interferences be-
tween the 2 successive exams. Once the phase of vesi-
cal filling due to imperious desire to urinate or supra-
pubic pain referred by the patient was finished, a flow-
pressure micturition study was performed. The pa-
tient assumed either orthostatic or sitting position and
presented spontaneous micturition registered in the
flowmeter. The ones that presented detrusor hyper-
activity accompanied by involuntary urine loss be-
fore they could reach and keep a trustable vesical fill-
ing for registration (at least 150 mL), were not sub-
mitted to the flow-pressure study. The urethral cath-
eter was kept in position and allowed the measure-
ment of the final residual urinary volume. After a 5-
minute interval to change solutions, the second
cystometry was performed with the other solution.

The urodynamic parameters studied during
the vesical filling were: volume and detrusor pres-
sure at the moment that the initial sensation of vesi-
cal filling and the habitual micturition desire mani-
fested, functional bladder capacity (maximum vol-
ume reached at the end of filling), pressure at the end
of the vesical filling, volume in which involuntary
bladder contractions occurred, the maximum pressure
reached during these events and vesical complacency.
In the comparative study between neuropathy bear-
ers and non-bearers, vesical filling sensation variables
were not assessed due to the error factor in interpret-
ing these variables on the part of those patients with
sphincteric neurogenic affection. In the phase of vesi-
cal voiding or urinary study the following urodynamic
parameters: maximum urinary flow, mean urinary
flow, detrusor pressure at the maximum flow, urinary
volume and residual volume. All parameters studied
are in consonance with metric units and definitions
established by the International Continence Society.

Statistical Analysis
The results obtained for each urodynamic pa-

rameter studied in each group of patients were com-

pared according to the osmolarity of the solution uti-
lized and with the sequence of the exams performed
(first or second exam). With this measurement, we
could establish whether a difference in the results was
due to an osmolar characteristic of the solution or
whether it represented only a tendency result by the
sequence of the 2 urodynamic studies. It was only
considered of statistical significance the difference
that occurred independently from the sequence of the
instilled solutions.

In the statistical analysis of the results, the
variables were submitted to logarithmic transforma-
tion aiming at stabilizing the variance (10). For the
assessment of the means the multivariate method of
analyzing mean profile, being fixed in 0.05 or 5% the
rejection level of nullity hypothesis.

RESULTS

Basic Parameters of the Population Studied
The mean ages of the patients that partici-

pated in this study was 46.4 years and the median
47 years. Sixteen patients presented age inferior to
40 years and 17 patients more than 40 years, Twenty
four patients were male with ages varying from 7 to
87 years (mean 49.2 years) and 9 female, with ages
between 14 and 72 years (mean 39.2 yeas). Detru-
sor hyperactivity was found in 15 patients. The mean
age of patients with detrusor hyperactivity was 45.8
years and of those without detrusor hyperactivity it
was 46.9 years. Twelve bearers of detrusor hyper-
activity were male and 3 were female. Neuropathy
was present in 10 patients with detrusor hyperactiv-
ity and in 9 patients without hyperactivity. Only 2
patients did not present involuntary bladder contrac-
tions in the first cystometry and presented during
the second. Both were male and the sequence of the
instilling solutions was hypo-osmolar/ hyperosmolar
for the first and hyperosmolar/hypo-osmolar for the
second.

Comparison of the Hyper- and Hypo-osmolar
Solutions According to the Parameters Studied

When the urodynamic studies obtained in the
vesical filling and voiding are compared, to the hypo-
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and hyperosmolar solutions there was no statistical
difference in the results in both age groups (Table-2).

No difference was found in any of the
urodynamic parameters studied when exams utiliz-
ing hyper- and hypo-osmolar solutions are compared
in female and male sexes (Table-3).

There was no significant difference in the
cystometric and flow values in the presence of hyper-

and hypo-osmolar solutions, independently from the
presence of detrusor hyperactivity or from the order
in which the solutions were instilled. The volume in
which involuntary bladder contractions occurred and
the detrusor pressure reached during the same did not
suffer any interference due to the intravesical osmo-
larity change. Aiming at minimizing error factors aris-
ing from the obtainment of only the group mean of

Table 2 – Values of urodynamic variables when vesical filling is accomplished with hyper- and hypo-osmolar solutions in
patients with age inferior and superior to 40 years-old (mean ± standard deviation).

Vesical filling phase

Initial micturition sensation
Volume (mL)
Pressure (cm H2O)

Habitual micturition desire
Volume (mL)
Pressure (cm H2O)

Maximum bladder capacity
Volume (mL)
Pressure (cm H2O)

Complacency (mL/cmH2O)

Involuntary bladder contraction
Volume (mL)
Pressure (cm H2O)

Vesical voiding phase

Maximum flow (mL/s)

Mean flow (mL/s)

Detrusor pressure at the
   maximum flow (cm H2O)

Micturition volume (mL)

Residual volume (mL)

N

10

10

15

15

7

13

13

13

13

13

Hyperosmolar

122.9 ± 72.1
004.3 ± 4.4

237.1 ± 144.9
014.6 ± 12.9

268.1 ± 179.58
09.53 ± 13.93

105.8 ± 130.8

145.6 ± 98.2
095.8 ± 35.5

012.4 ± 11.6

006.5 ± 6.4

015.8 ± 15.9

178.8 ± 182.4

093.2 ± 92.3

Hypo-osmolar

111.0 ± 71.7
004.0 ± 4.9

213.1 ± 137.6
011.5 ± 9.9

274.3 ± 179.4
009.5 ± 13.9

110.1 ± 160.9

159.0 ± 127.1
085.3 ± 47.2

012.0 ± 12.4

007.0 ± 7.4

020.4 ± 24.2

162.0 ± 194.6

142.9 ± 151.7

N

16

16

18

18

06

14

14

14

14

14

Hyperosmolar

170.4 ± 148.1
004.4 ± 4.2

287.3 ± 238.9
010.8 ± 13.1

366.3 ± 269.7
013.1 ± 13.1

072.5 ± 97.0

185.3 ± 143.6
041.0 ± 22.1

008.7 ± 4.7

004.8 ± 3.1

024.4 ± 27.4

205.8 ± 153.2

222.1 ± 248.5

Hypo-osmolar

178.6 ± 134.9
005.2 ± 4.8

293.6 ± 239.7
011.6 ± 10.8

340.1 ± 252.6
011.2 ± 7.8

059.3 ± 74.6

143.7 ± 105.3
051.8 ± 43.0

009.6 ± 4.7

005.3 ± 2.6

029.2 ± 24.2

226.9 ± 167.9

176.2 ± 216.4

< 40 years > 40 years

* p > 0.05 for all variables in the comparison between hyper- and hypo-osmolar solutions and the sequence in which they were instilled.



574

BLADDER FILLING WITH DIFFERENT OSMOLARITY

Table 3 – Values of urodynamic variables when vesical filling is accomplished with hyper- and hypo-osmolar solutions in
female and male patients (mean ± standard deviation).

Vesical filling phase

Initial micturition sensation
Volume (mL)
Pressure (cm H2O)

Habitual micturition desire
Volume (mL)
Pressure (cm H2O)

Maximum bladder capacity
Volume (mL)
Pressure (cmH2O)

Complacency (mL/cm H2O)

Involuntary bladder contraction
Volume (mL)
Pressure (cm H2O)

Vesical voiding phase

Maximum flow (mL/s)

Mean flow (mL/s)

Detrusor pressure at the
   maximum flux (cm H2O)

Micturition volume (mL)

Residual volume (mL)

N

9

9

9

9

3

7

7

7

7

7

Hyperosmolar

110.8 ± 83.5
002.2 ± 1.6

187.4 ± 140.3
011.2 ± 12.1

261.7 ± 176.1
05.56 ± 4.1

115.0 ± 148.5

127.3 ± 77.4
082.0 ± 25.6

018.3 ± 9.9

009.9 ± 5.5

018.7 ± 11.9

234.0 ± 123.7

071.1 ± 68.9

Hypo-osmolar

109.6 ± 78.7
03.67 ± 3.0

186.4 ± 134.3
008.9 ± 8.9

259.7 ± 153.6
005.2 ± 4.2

080.6 ± 54.8

125.3 ± 83.1
059.0 ± 50.2

018.1 ± 10.4

010.4 ± 6.5

028.0 ± 27.6

232.3 ± 148.0

071.3 ± 66.0

N

17

17

24

24

10

20

20

20

20

20

Hyperosmolar

174.0 ± 139.3
005.5 ± 4.7

310.6 ± 225.6
012.8 ± 13.7

344.2 ± 253.2
013.7 ± 15.0

077.4 ± 98.4

174.9 ± 128.6
067.1 ± 44.6

007.7 ± 6.7

004.1 ± 3.8

020.8 ± 25.5

178.3 ± 177.9

191.2 ± 219.3

Hypo-osmolar

175.4 ± 130.5
005.3 ± 5.6

302.9 ± 230.2
013.0 ± 10.9

329.2 ± 242.3
012.6 ± 11.6

083.0 ± 140.5

159.9 ± 123.2
073.1 ± 48.0

008.2 ± 7.3

004.7 ± 4.3

024.0 ± 23.5

182.8 ± 192.6

191.3 ± 204.1

Female Male

* p > 0.05 for all variables in the comparison between hyper- and hypo-osmolar solutions and the sequence in which they were instilled.

the triggering volume of the first involuntary vesical
contraction, we made an individual comparison for
each patient. In 54% of the cases there was a reduc-
tion of the volume in which the involuntary bladder
contraction occurred (the reduction varied from 3 to
40%) when compared hypo- and hyperosmolar solu-
tions. Thirty eight percent of the patients presented

an increase in volume for the involuntary bladder
contractions (increase from 7 to 74%) and in 8% of
the cases there was no variation in volume (Table-4).

Considering the presence or absence of neu-
ropathy, the results obtained were similar regarding
the manifestation of involuntary bladder contractions
as well as in the volume in which they were triggered
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and in the maximum detrusor pressure reached, inde-
pendently from the fact that the solution is hyper- or
hypo-osmolar, of the presence of neuropathy or not
and of the sequence of instilling of solutions. Due to
the small number of patients without neuropathy and
with involuntary bladder contractions (n = 3), these

data were not considered in the analysis of this study.
The use of the hyper- and hypo-osmolar solutions did
not promote any significant change in vesical compla-
cency, in the detrusor pressure at the end of the filling
and in the functional bladder capacity in patients with
or without neurological diseases (Table-5).

Table 4 – Values of urodynamic variables when vesical filling is accomplished with hyper- and hypo-osmolar solutions in
patients with and without vesical hyperactivity (mean ± standard deviation).

Vesical filling phase

Initial micturition sensation
Volume (mL)
Pressure (cm H2O)

Habitual micturition desire
Volume (mL)
Pressure (cm H2O)

Maximum bladder capacity
Volume (mL)
Pressure (cm H2O)

Complacency (mL/cm H2O)

Involuntary bladder contraction
Volume (mL)
Pressure (cm H2O)

Vesical voiding phase

Maximum flow (mL/s)

Mean flow (mL/s)

Detrusor pressure at the
    maximum flux (cm H2O)

Micturition volume (mL)

Residual volume (mL)

N

17

17

18

14

 -

17

17

17

17

17

Hyperosmolar

167.5 ± 145.7
004.2 ± 4.4

307.6 ± 241.8
008.8 ± 9.8

414.1 ± 275.6
014.6 ± 16.3

99.44 ± 130.23

           -

009.9 ± 7.1

005.2 ± 3.9

024.0 ± 25.9

233.7 ± 184.8

192.7 ± 228.1

Hypo-osmolar

159.2 ± 129.6
003.1 ± 3.3

303.5 ± 239.1
006.8 ± 5.3

406.6 ± 247.6
011.9 ± 12.2

108.5 ± 154.9

           -

011.0 ± 8.0

006.0 ± 4.5

024.4 ± 24.3

244.6 ± 203.3

176.5 ± 213.2

N

7

7

13

13

13

8

8

8

8

8

Hyperosmolar

134.9 ± 74.7
005.3 ± 4.3

185.1 ± 87.4
022.7 ± 16.1

202.5 ± 104.4
007.9 ± 8.4

087.8 ± 119.9

163.9 ± 117.7
070.5 ± 40.5

011.5 ± 12.9

005.9 ± 7.3

013.8 ± 14.7

097.5 ± 91.6

120.6 ± 133.1

Hypo-osmolar

157.3 ± 101.8
008.9 ± 6.4

185.9 ± 104.8
022.7 ± 11.7

186.6 ± 113.4
009.5 ± 9.0

050.0 ± 58.8

151.9 ± 112.9
069.8 ± 46.8

010.3 ± 12.7

006.6 ± 7.9

027.5 ± 26.3

096.3 ± 97.7

147.8 ± 142.0

Without Hyperactivity With Hyperactivity

p > 0.05 for all variables in the comparison between hyper- and hypo-osmolar solutions and the sequence in which they were instilled.
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COMMENTS

The concept of impermeability of the
urothelium, being attributed to it the simple role of
hemato-urinary barrier, has been reassessed the last
few years (6,11,12). Some studies about the
urothelium physiology have demonstrated the ex-
istence of an ion transport through its apical cells,
which remain in direct contact with the urine (13).
On the other hand, it is not yet well understood the
mechanism involved in the conversion of this
transcellular ion transport into nerve impulses (14).
It was recently demonstrated that there are changes
in various physicochemical characteristics of the
urine along its trajectory from the kidney until the
bladder (5). One of the most notorious is the increase
in the vesical urinary osmolarity when compared to
the urine obtained directly from the renal pelvis. It
is possible that this osmolar variation have implica-
tions in the process that involves either vesical sen-
sitivity or the triggering of detrusor contraction. It
was experimentally demonstrated in rats that the
instilling of hyperosmolar solutions with acid pH
lead to a reduction of the bladder capacity. The op-
posite occurred with the administration of alkaline
and hypo-osmolar solutions (15). In this line of re-
search the existence of a parallelism between the

oscillations of the urinary pH in the different phases
of the menstrual cycle in normal women and the stan-
dard micturition behavior presented by them was
evidenced. The lesser the urinary pH the more pre-
cocious and with lesser intravesical volumes the
micturition desire was manifested (3). From the re-
port of an inverse relation between urinary osmo-
larity and cystometric capacity, it was proposed that
the degree of hydration and the hydro-electrolytic
balance are factors that possibly interfere in the set-
tings of micturition urgency (16).

By developing the present study we have tried
to objectively demonstrate through the performance
of an urodynamic exam, the existence of a direct ac-
tion of the osmolar urine composition in the vesical
filling sensation and in the contractile mechanism of
the urinary bladder. Observing the answer of one pa-
tient to the hypo- and hyperosmolar solutions and with
the same instilling speed, we have minimized the in-
terference of individual characteristics in the com-
parison of the results obtained. Another very impor-
tant aspect in this work’s method was the alternate
instilling of solutions in each patient, removing thus
the possibility of an error arising from their adminis-
tration always in a similar sequence. Therefore, the
urodynamic response to the hyperosmolar solution
can be differentiated from the one obtained with the

Table 5 – Values of urodynamic variables when vesical filling is accomplished with hyper- and hypo-osmolar solutions in
patients with and without neuropathy (mean ± standard deviation).

Vesical filling phase

Maximum bladder capacity
Volume (mL)
Pressure (cm H2O)

Complacency (mL/cm H2O)

Involuntary bladder contraction
Volume (mL)
Pressure (cm H2O)

N

19

14

03

Hyperosmolar

266.9 ± 173.4
008.6 ± 11.9

099.4 ± 130.2

127.7 ± 149.2
055.7 ± 36.0

Hypo-osmolar

260.7 ± 128.5
008.4 ± 8.2

072.6 ± 84.4

122.3 ± 154.0
046.0 ± 29.0

N

14

19

10

Hyperosmolar

362.0 ± 269.1
013.6 ± 14.4

078.9 ± 101.3

174.8 ± 113.7
075.0 ± 42.5

Hypo-osmolar

346.7 ± 268.4
012.2 ± 12.1

089.5 ± 145.9

160.8 ± 106.6
077.0 ± 49.8

Without Neuropathy With Neuropathy

p > 0.05 for all variables in the comparison between hyper- and hypo-osmolar solutions and the sequence in which they were instilled.
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hypo-osmolar solution, independently from the se-
quence in which they were instilled.

However, the differences obtained in this
study when compared to the results of instilling hyper-
and hypo-osmolar solutions during vesical filling did
not reach statistic significance.

As to the detrusor motricity, it was experi-
mentally demonstrated in rats, the largest incidence
of bladder contractions after instilling a sodium chlo-
ride hypertonic solution, when compared to the iso-
tonic solution of the same salt (6). In this sense it was
already demonstrated that extracellular
hyperosmolarity directly depolarize smooth muscu-
lar cells generating an increase in the detrusor activ-
ity whereas hypo-osmolarity promotes opposite re-
sponses (18). In our study, when we compared
urodynamic manifestations in patients with detrusor
hyperactivity, we have verified a lack of difference
in urodynamic parameters utilizing both hyper- and
hypo-osmolar solutions. The same lack of statistical
difference in motor vesical behavior was observed in
the micturition phase, compared to the results of the
experimental studies described above.

Aiming at establishing if the presence of neu-
ropathy could act as an interfering factor in detrusor
hyperactivity development, as well as in the other
urodynamic variables to both extreme osmolarity so-
lutions, we have compared the results between pa-
tients bearing a neurological disease and those who
did not have such commitment. There was no signifi-
cant difference between both groups when exposed
to different solutions, independently from the se-
quence in which each one was instilled.

We did not obtain different urodynamic re-
sponses when we compared both solutions with os-
molarity extremes for all analyzed variables in the
present study. Such fact made us precociously inter-
rupt the study without the inclusion of new patients
when the level of significance for statistical analysis
was reached. We know, from what was exposed, that
the variety of clinical situations of the patients in-
volved in this study could have acted as a limiting
factor in the interpretation of the results. Thus, little
differences in the response during the urodynamic
exam may have not reached statistical significance.
On the other hand, the clinical and even the

urodynamic value in those cases are questionable.
It is also possible that the permanence con-

tact time of each solution with the vesical urothelium,
i.e., the necessary time to reach vesical plenitude, will
have been insufficient for the apical cells to be adapted
to the environment they were exposed to and thus,
the receptors responsible for the absorption of sodium.
Furthermore it is correct to suppose that hyperosmolar
solutions derive from oliguria and thus, with longer
contact with the urothelium, in normal physiological
conditions. Ferguson emphasized in his revision on
the urothelial function that the mean time to have a
change in the distribution of amiloride-sensitive so-
dium concentration receptors is of approximately 15
minutes (14). Evidences published in the last years
on a more effective action of urothelium on vesical
sensitive behavior; the alteration in urinary osmolar-
ity along the excretory system, are strong indications
that a more profound research is necessary in this field
of urology.

CONCLUSIONS

Vesical fillings with solutions that simulate
extreme urinary osmolarities, performed with simi-
lar speed and without previous identification do not
alter sensitive or motor urodynamic behavior in pa-
tients of the present study. To our knowledge, it is the
first double-blind study in the literature where 2 so-
lutions that simulate extreme urinary osmolarities
(hyper- and hypo-osmolarities), were tested during
an urodynamic study.
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ABSTRACT

Objectives: The aim of this study was to evaluate the histopathological and immunohis-
tochemical alterations induced by detrusor instability in the bladder of rabbits submitted to partial
bladder outlet obstruction.

Materials and Methods: Thirty male Norfolk rabbits were divided into 2 groups, a clinical
control and a group with detrusor instability. Urine culture, cystometric study, histopathological and
immunohistochemical analysis were performed in all animals prior to surgery (M1) and 4 weeks after-
surgery (M2).

Results: Partial obstruction (G2) resulted in a 2.5 fold increment (p < 0.05) in bladder weight
when compared to control (G1). Four weeks after surgery, 93% of animals in G2 developed cystitis.
Partial obstruction resulted in detrusor instability at M2 and bladder capacity was significantly
increased (p < 0.05) from M1 to M2. The incidence of mild to moderate mucosal and adventitious
fibrosis at M2 was higher in G2 (p < 0.05) when compared to G1. Inflammatory reaction at M2 was
statistically higher (p < 0.05) in G2. There was no difference in muscular hypertrophy between M1
and M2 in G1. However, 67% of G2 bladders showed a moderate to intense muscular hypertrophy
at M2. Hyperplasia of the epithelium was also increased in G2 when M1 and M2 were compared
(p < 0.05).

Conclusion: Detrusor instability induced by partial bladder outlet obstruction caused signifi-
cant histopathological and immunohistochemical alterations in the bladder of rabbits.

Key words: bladder; rabbits; bladder outlet obstruction; histopathology
Int Braz J Urol.  2005; 31: 579-86

Investigative Urology

INTRODUCTION

Detrusor instability is a common phenom-
enon in urological practice that may be seen in men
with bladder outlet obstruction (BOO) (1) and in
women with urge incontinence, causing psychosocial
and sexual problems (2).

Experimental model of partial bladder outlet
obstruction in pigs (3) and rats (4) showed structural
and functional detrusor changes quite similar to those

caused by voiding dysfunction in human. In rabbits,
morphologic changes often associated with BOO in-
clude progressive denervation and hypertrophy of the
bladder wall (5,6).

Physiological changes that occur in the blad-
der in response to obstruction, which may lead to dis-
orders in function including detrusor instability, are
poorly understood. Thus, there is a need for a suitable
animal model that mimics the response of the bladder
detrusor instability, for further understanding of BOO.
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Our objective was to evaluate the histopatho-
logical and immunohistochemical changes in blad-
der using an experimental model of detrusor instabil-
ity in rabbits with partial bladder outlet obstruction
(PBOO).

MATERIALS AND METHODS

Thirty-five male Norfolk rabbits weighing
between 1.700g and 2.820g (average 2.140 ± 200)
were randomly divided into 2 groups. Group 1 (G1, n
= 15) served as clinical control with no surgical in-
tervention. The remaining 20 animals were submit-
ted to laparotomy, and an adjustable polyethylene
bracelet was placed around the bladder neck without
compression of the urethra, previously catheterized
with a 10F catheter, as previously described (7). From
this group, only 15 rabbits developed detrusor insta-
bility verified by cystometric studies one week after
surgical intervention. Since the objective of this trial
was to investigate vesical alterations in animals with
detrusor instability due to partial bladder obstruction,
the 5 rabbits that did not show involuntary contrac-
tion of the bladder were not included in the trial.
Therefore, group 2 (G2) consisted of the 15 animals
with detrusor instability.

Urine culture, serum creatinine and
cystometric evaluation were performed in all animals
at different moments: one week after surgical proce-
dure (M1) and 4 weeks after surgery (M2). Animals
with positive urine culture at M1 were treated with 1
mg/Kg/day of intramuscular trimethropim.

The cystometric evaluation was performed
using the UrobyteTM 5000 computed urodynamics
system. To measure intravesical pressure a 10F Foley
catheter was used and to measure intraabdominal pres-
sure, a catheter with a rectal balloon was used (8).
During this exam, the vigil animals were placed in
wooden cages, with posterior extremities held by cot-
ton strings. After antisepsis of the penile area with
topic povidone and lubrication with 2% xylocaineTM

jelly, a 10F double-way Foley catheter was introduced
into the bladder with vesical emptying, and urine was
drawn in a sterile tube for urine culture.

After lubricating the rectal balloon with 2%
XylocaineTM jelly, it was introduced 2 cm beyond the

anal margin and connected to a 2-way tap, injecting
0.4 mL of sterile water in one of the ways in order to
the balloon wall and the rectal mucosa came into con-
tact. The other way connected to the pressure trans-
mitter. The vesical catheter was connected to a 2-way
tap, and one of the ways was connected to the pres-
sure transmitter and the other to a continuous infu-
sion pump (2 mL/min). To verify the good placement
of the catheters a slight compression of the abdomen
was made in order to obtain an abdominal pressure
curve, which was transmitted to the bladder, and, con-
sequently  obtaining the vesical curve.

The cystometry was initiated proceeding to
the simultaneous measurements of the abdominal and
vesical pressures. When urinary leakage around the
vesical catheter was observed, the exam was discon-
tinued. At that moment, we verified the vesical pres-
sure (VP) and the abdominal pressure, also measured
in the beginning of the urinary leakage (VP-AbdP)
expressing maximal detrusor pressure (DeiP). Maxi-
mal bladder capacity was considered the one, which
attained a filling volume enough to yield bladder con-
tractions. Vesical compliance was obtained by the
formula: Fv-Iv/Fp-Ip where Fv = Final volume, Iv =
Initial volume, Fp = Final pressure and Ip = Initial
pressure. Uninhibited contractions were considered
those detrusor involuntary contraction with low vesi-
cal volume, yielding or not simultaneous urinary leak-
age.

At M2, after the cystometric evaluation, blood
and urine collection all animals were euthanised and
their bladders collected and weighed using a labora-
tory micro scale. Samples from the bladder were fixed
in formaldehyde for 24 hours. Then they followed
the protocol of the automated inclusion processor
Leica TP-1020, where they were dehydrated in 100%
ethanol, followed by clarification in xylol. The
samples then were embedded in liquid paraffin using
the automated inclusion system EG: 1160 Leica. The
blocks were sectioned (4 microns) and stained He-
matoxylin and Eosin for histopathological studies. To
investigate the occurrence of hyperplasia, immuno-
histochemistry was carried out using KI 67 (primary
antibody diluted in PBS 1:100, Dako, Carpinteria, CA,
USA), BA2000 and Pk6100 (secondary antibodies
diluted in PBS 1:200, Dako, Carpinteria, CA, USA).
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For the different groups, the Mac Neman test
was used in the study of the combination of urine
culture and uninhibited contractions in the beginning
and the end of the evaluation. Comparison of the
groups’ mean profile along both moments of evalua-
tion was performed through the analysis of repeated
measures, considering both groups independently. For
the histological and immunohistochemical analysis,
the Goodman test was used.

RESULTS

Four weeks after surgery, bladder weight in
G2 was 2.5 times heavier than G1 (p < 0.05). Partial
outlet obstruction was also responsible for an increase
in bladder infection. Urine samples collected at M2
showed that 93% of G2 had positive urine cultures
compared to 13% in the G1 group (p < 0.001).

The cystometric studies showed that detru-
sor instability was observed in all G2 animals (Fig-
ure-1). In G2, maximum cystometric capacity
(Volmax) was higher (p < 0.05) at M2 if compared to
M1 (Table-1). Maximum detrusor pressure and blad-
der compliance showed no statistical difference be-
tween M1 and M2 in both groups (Table-1).

The histopathological analysis showed that
animals in G1 had normal epithelium at the end of
the trial. However, animals in G2 underwent histo-
logical changes (Table-2), including muscle hyper-
trophy (94%) (Figure-2), Inflammatory reaction
(87%), mild to moderate fibrosis of the adventitia
(80%) (Figure-3) and mild to moderate fibrosis of
the mucosa (53%), Figure-4.

The immunohistochemical analysis showed
significantly higher hyperplasia of the epithelium and
muscle layer in G2 (Figure-5).

COMMENTS

Increase in bladder weight is predominant in
vesical obstruction models (9,10). In this experiment,
after 4 weeks of PBOO, bladder weight in G2 ani-
mals was 2.5 times that of controls. The increase in
bladder weight is explained in part by the hypertro-
phy of the detrusor muscle, found in 98% of the G2
animals. This is in line with previous studies using a

Table 1 – Maximum vesical volume (mL), maximum detrusor pressure (cm H
2
O), vesical compliance (mL/cm H

2
O) in

rabbits. Mean and standard deviation of cystometric parameters in the beginning (M1) and 4 weeks after surgery (M2) in
group G1 (control) and G2 (infravesical obstruction).

         G1          G2
  M1 (Initial)   M2 (Final) M1 (Initial)   M2 (Final)

Maximum vesical volume 36.13 ± 24.78 42.33 ± 21.01 35.13 ± 13.60* 54.53 ± 22.77*
Maximum detrusor pressure 36.47 ± 15.03 27.27 ± 13.47 36.60 ± 14.47 31.40 ± 15.42
Vesical compliance 02.79 ± 1.47 03.40 ± 1.71 02.81 ± 2.10 02.83 ± 1.67

* p < 0.05

Figure 1 – Cystometric study of a rabbit in the group with par-
tial bladder outlet obstruction (G2). A) Vesical pressure (P1Ves)
in cm H

2
O. B) Abdominal pressure (P2Abd) in cm H

2
O. C) Invol-

untary contractions of the detrusor muscle (P Det) in cm H
2
O.
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Table 2 – Percentage of adventitial, mucosal and muscle interstitial fibrosis, inflammatory reaction, muscle hypertrophy
and epithelium ulceration observed in the group with partial bladder outlet obstruction (G2) 4 weeks after surgery.

                                                          G2 (%)
 Not  Present Mild Moderate Intense

Adventitia fibrosis 00 20 60 20
Mucosa fibrosis 47 27 13 13
Muscle interstitial fibrosis 80 13  - 07
Inflammatory reaction 13 33 27 27
Muscle hypertrophy 06 40 27 27
Epithelium ulceration 87  -  - 13

rabbit model of BOO (11). Indeed, the hypertrophy
of smooth muscle (SM) cells in the bladder of ob-
structed rabbits, was followed by changes in the ex-
pression of cytoskeleton and cytocontractile proteins
such as SM alpha-actin and SM myosin (12). Recent
studies suggest that the mechanical stretch due to
obstruction is responsible for stimulating the expres-
sion of growth factors and other specific proteins
through the activation of stretch-activated ion chan-
nels (SACs) and protein kinase (PKC) sarcolemal
proteins (13).

The immunohistochemistry analysis, using
the cell proliferation marker KI 67, showed that hy-
perplasia of the epithelium and muscle cells was also
responsible for the G2 group increase in bladder

weight. This confirms earlier studies where hyper-
plasia of the extramural conjunctive tissue (14), epi-
thelium and muscle cells (15,16) was observed in
animals with bladder obstruction.

A high incidence of positive urine cultures in
G2 (93%) after partial obstruction is most likely a
combination of overdistesion of the bladder and ani-
mal manipulation. In G2 87% of the bladder epithe-
lium had severe inflammatory reaction and 13% pre-
sented ulcerations. At M2, the urine culture of G2
revealed a predominance of Escherichia coli (data not
shown). This corroborates with earlier data which
demonstrated that the integrity of the urothelium is
compromised after the bladder is stretched (17,18),
thus making it easier for bacterial colonization.

Figure 2 –  Histological section of rabbit bladder. A) Absence of muscular hypertrophy in group G1 (HE, X40). B) Intense hypertro-
phy in group G2 (asterisk), HE X100.

BA
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In the cystometric study, no significant dif-
ference was observed in maximum vesical volume
(Volmax) at the different moments for G1. However,
G2 had significantly (p < 0.05) increased Volmax at
M2 when compared to M1. In other partial obstruc-
tion models, using silk ligature (19,20) and silicon
sleeve (21) vesical capacity was also significantly
increased.

There was no statistical difference in maxi-
mum detrusor pressure between groups at M1 and M2.
These findings disagree with (16,22), where an increase
in detrusor pressure was observed, following BOO.

These discrepancies in the results are expected due to
the different methodology used to cause BOO, the tim-
ing of the cystometric study (6) and individual differ-
ences (4). Recent experiments showed that despite
detrusor hypertrophy, some bladders with BOO work
normally while others are unable to empty properly
(23). This was associated with over expression of non-
muscular caldesmon (l-CaD), a protein capable of in-
hibiting actin-activated myosin ATPase, compromis-
ing the detrusor contractions. The quantification of l-
CaD in further BOO studies could be useful for sepa-
rating the different degrees of detrusor dysfunction.

Figure 3 – Histological section of rabbit bladder. A) Absence of adventitial fibrosis in group G1 (arrow), HE X40. B) Intense adven-
titial fibrosis in group G2 (asterisk), HE X100.

A BA

Figure 4 – Histological section of rabbit bladder. A) Absence of mucosa fibrosis in group G1 (asterisk), HE X100. B) Mild mucosa
fibrosis (asterisk) in group G2, HE X100.

A B
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Lost of vesical compliance is associated with
lost of elasticity due to increase in conjunctive tissue
deposition in different layers of the bladder.
Cystometric studies showed no difference in vesical
compliance between groups. This is supported by
histological data where mild to moderate fibrosis of
the mucosa and adventitial layers were predominant
and interstitial muscle fibrosis was absent in 80% of
the G2 group; thus, not yet compromising vesical
compliance. However, other studies showed higher
incidence of mucosal (16), adventitial (15) and inter-
stitial muscle (24) fibrosis, suggesting that the G2
group could develop loss in vesical compliance if
PBOO had persisted for longer.

Detrusor instability was persistent in G2 at
M2 while there was an absence of contraction in the
control group. This demonstrates that the experimen-
tal model employed is adequate for studying vesical
instability. This is extremely important for it will en-
able further studies on the role of muscarine recep-
tors subtypes (25,26), adrenoreceptors subtypes
(27,28), and myosin isoform (29) expression, which
have been described as being important in the con-
trol of contractility of the detrusor muscle.

CONCLUSION

The described experimental PBOO model in
rabbits induced detrusor instability and histological
alteration, similar to changes caused by obstructive
pathologies, and therefore is a useful tool for further
physiological and pharmacological research.
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EDITORIAL COMMENT

The authors present an interesting experimen-
tal model as well as a careful experimental design
conferring credibility to the results obtained.

The authors have pointed out fibrosis of the
adventitia and “mild to moderate fibrosis of the ad-
ventitia and mild to moderate fibrosis of the mucosa”.
Immunohistochemical analysis showed a high hyper-
plasia of the epithelium and muscle layer. However,
all observations are expressed in subjective assess-
ments. In a work in which methodological care with

different parameters involved in the experiment are
clear, we would expect the use of morphometric meth-
ods (stereologic) which application has showed to be
efficient and the results much more reliable than the
method where crosses or personal assessments are
used. The results expressed after the use of this meth-
odology can be easily and correctly interpreted and,
thus, open the way to researches that shall certainly
result in efficient therapeutic conducts as foreseen
by the authors.

Dr. Waldemar Silva Costa
Urogenital Research Unit

State University of Rio de Janeiro
Rio de Janeiro, Brazil

E-mail: wscosta@gmail.com
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Vol. 31 (6): 587-588, November - December, 2005

RE: TESTICULAR HISTOPATHOLOGICAL DIAGNOSIS AS A
PREDICTIVE FACTOR FOR RETRIEVING SPERMATOZOA FOR ICSI IN

NON-OBSTRUCTIVE AZOOSPERMIC PATIENTS

GLINA S, SOARES JB, ANTUNES JR N, GALUPPO AG, PAZ LB, WONCHOCKIER R

Int Braz J Urol. 2005; 31: 338-341

Dear Editor,
ICSI has allowed some couples to have ge-

netic offspring using a small number of spermatozoa
from the testes. It seems that these patients have small
foci of spermatogenesis in the testes even though re-
maining azoospermic. It is possible that they present
a minimum quantitative threshold of spermatogen-
esis which must be exceeded for any spermatozoa to
reach the ejaculate, estimated to be 4 to 6 mature sper-
matids per tubule (1). Conventional teaching has been
that men with azoospermia and serum follicle-stimu-
lating hormone concentrations more than 2 to 3 times
normal have severe testicular failure not amenable
by any conventional therapy. However, Kim et al.
demonstrated that, 30% of those men who were pre-
viously advised against testicular biopsy if atrophy
was present, were potentially able to initiate a preg-
nancy in the era of testicular sperm extraction with
advanced micromanipulation techniques (2).

We have read with great interest the recent
article by Glina et al. showing that the percentage
of patients with positive sperm retrieval according
to histological testicular pattern was 50% in patients
with hypospermatogenesis, 33% in patients with
maturation arrest, and 40% in patients with Sertoli
cell only syndrome. Even though differences in
sperm retrieval compared to other series (80% for
hypospermatogenesis, 50% for maturation arrest and
20% for Sertoli cell only syndrome) have been
brought to our attention, an important message was
delivered by their article. The pregnancy rate was only
3/16 procedures, (18.75%) in  patients with non-ob-
structive azoospermia. This does not differ from a
previous study that showed a pregnancy rate of 22%
in patients with non-obstructive azoospermia (3).

Non-obstructive azoospermic patients may be suffer-
ing from a genetic defect or a genetically determined
barrier to reproduction. Therefore, it is not surprising
that, despite succeeding in extracting live spermato-
zoa in non-obstructive cases of azoospermia, the preg-
nancy rates are significantly lower when compared
to those with obstructive azoospermia (4).

Y-chromosome microdeletion screening is rec-
ommended in cases of severe spermatogenetic impair-
ment by numerous societies (Société Française de
Génétique Humaine, European Society of Human Re-
production and Embryology, European Association of
Urology and American Urological Association). Inves-
tigators identified different chromosomal regions con-
taining independent loci related to male gametogen-
esis and azoospermia (azoospermia factors, or AZFs).
More specifically, at least 3 non-overlapping regions
of Yq (called AZFa, AZFb, and AZFc) have been firmly
related to male infertility, which may be related with
the possibility of sperm retrieval for assisted repro-
ductive techniques. Consequently, molecular diagno-
sis of Y-chromosome microdeletions is now available
and routinely indicated in subfertile patients with low
sperm concentrations (< 5 X 106/mL). As many cases
of male infertility are likely to be of a genetic origin,
the potential risk of transmitting infertility to future
generations is of great concern. In fact, any patient with
secretory azoospermia should undergo a Karyotype and
Y chromosome microdeletion search. Therefore, the
authors should state the reason for not asking for Y
microdeletion evaluation.

REFERENCES
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testicles of azoospermic men: the presence or absence
of spermatids in the testes of men with germinal fail-
ure. Hum Reprod. 1997; 12: 2422-28.

2. Kim ED, Gilbaugh JH, Patel VR, Turek PJ, Lipshultz
LI: Testis biopsies frequently demonstrate sperm in men
with azoospermia and significantly elevated follicle-
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Respectfully,

Dr. Fabio Firmbach Pasqualotto
Professor of Anatomy and Urology

University of Caxias do Sul
Caxias do Sul, RS, Brazil

REPLY BY AUTHORS

We fully agree with Dr. Pasqualotto that any
man with severe oligospermia or non-obstructive
azoospermia that would be submitted to ICSI should
undergo a complete genetic screening. This includes
kariotype and Y chromosome microdelection search

and this is part of our routine work-up. However, we
did not report that in our paper  because the objective
was to learn, in our experience, the role of previous
histological testicular pattern as a prognosis for sperm
retrieval in non-obstructive azoospermic men.
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STONE DISEASE _______________________________________________________________

Jejunoileal bypass reversal: effect on renal function, metabolic parameters and stone formation
Dhar NB, Grundfest S, Jones JS, Streem SB

Glickman Urological Institute, Cleveland Clinic Foundation, Cleveland, Ohio, USA
J Urol. 2005; 174: 1844-6; discussion 1846

Purpose: While the effect of jejunoileal bypass (JIB) reversal has been well studied regarding hepatic
function, there is little information regarding the effect of reversal on renal function and even less data regarding
the metabolic urinary stone environment. We evaluated the results of JIB reversal on renal function, the urinary
stone milieu and the clinical development of recurrent calculi in affected patients.

Materials and Methods: From 1995 to 2003, 4 female patients with a mean age of 48.2 years underwent
JIB reversal primarily for refractory stone disease. The clinical and metabolic courses prior to and following
bypass reversal were reviewed specifically to evaluate renal function, serum and urinary metabolic stone profiles,
and clinical stone formation.

Results: At initial presentation following JIB all 4 patients had significantly increased 24-hour urinary
oxalate (range 80 to 160 mg, mean 112.5, normal less than 50) and significantly low 24-hour urinary citrate
(range 5 to 62 mg, mean 21.5, normal greater than 320). Following reversal 24-hour urinary oxalate normalized
to between 31 and 36 mg (mean 33.75). However, 24-hour urinary citrate continued to be low (range 215 to 248
mg, mean 226.5). After JIB reversal all 4 patients continued to have new stones until the commencement of
urinary alkalization, following which only 1 had 1 calculus, which occurred 47 months after reversal. After JIB
mean serum creatinine was 1.48 mg/dl (range 0.8 to 1.9) and mean urinary creatinine excretion was 0.91 mg per
hour (range 0.69 to 1.15). After JIB reversal mean serum creatinine was 1.28 mg/dl (range 0.6 to 2.0) and mean
urinary creatinine excretion was 1.0 mg per hour (range 0.85 to 1.10).

Conclusions: JIB reversal normalizes 24-hour urinary oxalate. While urinary citrate improves, it continues
to be low and such patients are at high risk for recurrent stone formation. However, in this setting appropriate
replacement therapy has a significant and positive impact on that propensity.

Editorial Comment
Bone loss, liver disease and renal calculi are only a few of the metabolic consequences of jejunoileal

bypass. Stones form as a consequence of hyperoxalauria, low urine volume and pH and hypocitraturia that occur
because of metabolic acidosis and malabsorption. Stone disease in some patients has been severe enough to
prompt JI bypass reversal.  Dhar and colleagues seized a unique opportunity to study 4 such patients before and
after JI bypass reversal. They documented a significant reduction in stone formation rate, from 3.2 to 0.19 stones/
patient/year after bypass reversal. Of note, however, reversal of the JI bypass failed to completely reverse the
marked hypocitraturia associated with bypass surgery that is due to severe metabolic acidosis. Initiation of
alkalinization with potassium citrate, however, led to complete cessation of stone formation in all but 1 of the 4
patients, who produced a single stone. These findings are particularly relevant as laparoscopic intestinal bypass
surgery has become increasingly popular. We should heed the lessons learned from JI bypass surgery and take a
proactive approach to avert the metabolic consequences of intestinal surgery, and further, to continue to follow
patients after bypass reversal since their risks may not completely reverse without pharmacologic intervention.

Dr. Margaret S. Pearle
Associate Professor of Urology

University of Texas Southwestern Med Ctr
Dallas, Texas, USA
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Medical-expulsive therapy for distal ureterolithiasis: randomized prospective study on role of
corticosteroids used in combination with tamsulosin-simplified treatment regimen and health-related

quality of life
Dellabella M, Milanese G, Muzzonigro G

Department of Urology, Azienda Ospedaliero-Universitaria Ospedali Riuniti Umberto I-G.M. Lancisi-G.
Salesi, Polytechnic University of the Marche Region School of Medicine, Ancona, Italy

Urology. 2005; 66: 712-5

Objectives: To assess the clinical efficacy of the addition of a corticosteroid drug to tamsulosin in the
medical-expulsive therapy of distal ureterolithiasis.

Methods: Sixty consecutive patients with a symptomatic distal ureteral stone were included in our
study and randomized to one of two home treatment groups. Group 1 patients (n = 30) received tamsulosin (0.4
mg daily), and group 2 patients (n = 30) were treated with a corticosteroid drug (deflazacort, 30 mg daily) plus
tamsulosin. The treatment duration was until stone expulsion or 28 days, whichever came first. The primary
endpoint of the study was the stone expulsion rate. The secondary endpoints were the expulsion time; use of
analgesics; number of emergency room admissions, hospitalizations, and workdays lost; drug side effects; and
quality of life of the patients (EuroQol questionnaire, EQ-5D) during treatment.

Results: The two groups had a similar expulsion rate (90% for group 1 and 96.7% for group 2; P =
0.612), but the expulsion time was significantly reduced in group 2 patients (P = 0.036). During the treatment
period, we did not observe significant differences between the two groups in the number of emergency room
visits or hospitalizations, analgesic use, number of workdays lost, or incidence of drug side effects. The quality
of life of the patients during therapy, as determined using the EQ-5D, was similar in both groups.

Conclusions: The use of a corticosteroid drug in association with tamsulosin seemed to induce more
rapid stone expulsion. In addition, tamsulosin alone as medical-expulsive therapy for distal ureteral calculi had
excellent expulsive effectiveness.

Editorial Comment
One of the most significant advances in stone management that has come about in the last few years is

the use of pharmacotherapy to facilitate spontaneous passage of ureteral calculi. A number of well-designed,
prospective, randomized trials demonstrated the efficacy of calcium channel blockers and tamsulosin, in
conjunction with corticosteroids, in promoting stone passage and reducing the pain associated with it. With
comparable efficacy demonstrated for nifedipine and tamsulosin, the reduced side-effect profile of tamsulosin
has made it the drug of choice in treating patients with ureteral calculi. However, prior trials included
corticosteroids along with tamsulosin or nifedipine, although many practitioners simply skipped this component
of the pharmacologic regimen for fear of steroid-related complications such as ulcer disease. Dellabella and
colleagues performed a head-to-head comparison of tamsulosin with or without corticosteroids for the
management of patients with > 4 mm distal ureteral calculi. Although spontaneous passage rates (90% versus
97%, respectively), ER/admission rates, and pain medication requirements were comparable between the 2 groups,
the group receiving corticosteroids passed their stones an average of 2 days sooner. Consequently, the addition of
corticosteroids results in quicker stone passage, but the benefit of improved stone passage rates and reduced need
for pain medication are still obtained with tamsulosin alone. Thus, for patients without a contraindication to
corticosteroids, the use of both tamsulosin and prednisone provides optimal therapy. However, tamsulosin alone is
effective and even in patients in whom corticosteroids are best avoided.

Dr. Margaret S. Pearle
Associate Professor of Urology

University of Texas Southwestern Med Ctr
Dallas, Texas, USA
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ENDOUROLOGY & LAPAROSCOPY ______________________________________________

Laparoscopic radical cystoprostatectomy with bilateral nephroureterectomy: initial report
Berglund RK, Matin SF, Desai M, Kaouk J, Gill IS

Section of Laparoscopic and Minimally Invasive Surgery, Urological Institute, Cleveland Clinic Foundation,
Cleveland, OH, USA

BJU Int. 2006; 97: 37-41

Objectives: To present our experience with laparoscopic radical cystoprostatectomy and bilateral
nephroureterectomy for organ-confined, muscle-invasive transitional cell carcinoma (TCC) of the bladder in
two patients with dialysis-dependent end-stage renal disease (ESRD).

Patients and Methods: Two men aged 77 and 65 years with organ-confined, muscle-invasive TCC of
the urinary bladder and pre-existing dialysis-dependent ESRD underwent laparoscopic bilateral pelvic
lymphadenectomy, radical cystoprostatectomy and bilateral nephroureterectomy. Urine spillage was avoided
and en bloc urothelial integrity between the bladder and the two renal specimens was maintained throughout
the procedure. The intact, entrapped specimens were removed en bloc via a Pfannenstiel incision at the end of
the procedure.

Results: The total operative duration was 573 and 660 min, respectively, including repositioning and
re-draping between each major step. Blood loss was 350 and 1000 mL, respectively. Both patients tolerated the
procedure well and there were no intraoperative complications. The first patient resumed oral intake 3 days
after surgery and was discharged home after 5 days. The second patient’s course after surgery was complicated
by a prolonged adynamic ileus and infection of the catheter placed for continuous ambulatory peritoneal dialysis.
He was discharged 28 days after surgery and died from unknown causes at 30 days.

Conclusions: To our knowledge, this is the first report of radical urotheliectomy, consisting of bilateral
pelvic lymph node dissection, radical cystoprostatectomy, and bilateral nephroureterectomy, using entirely
intracorporeal laparoscopic techniques.

Editorial Comment
This paper demonstrates a new era of laparoscopic procedures, which are extremely complicated. The

oncological steps were respected and blood loss diminished for complex combined procedures. Although the
number of patients was small, I believe the authors should be congratulated for the pioneer work in the area of
minimally invasive surgery.

Dr. Fernando J. Kim
Chief of Urology, DHMC

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

Haemostatic partial nephrectomy using bipolar radiofrequency ablation
Pareek G, Wilkinson ER, Schutt D, Will JA, Warner TF, Haemmerich D, Mahvi D, Nakada SY

Department of Surgery/Division of Urology, University of Wisconsin Medical School, 600 Highland Avenue,
Madison, WI 53792, USA
BJU Int. 2005; 96: 1101-4
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Objective: To determine whether an electrode array with a bipolar radiofrequency ablation (RFA)
energy source can be used to perform a haemostatic partial nephrectomy by simultaneously ablating and
coagulating renal tissue.

Materials and Methods: Lower-pole partial nephrectomy was performed in 12 porcine kidneys using a
bipolar RFA system. Intraoperative ultrasonography was used to identify and avoid the collecting system.
Tissues were positioned between opposing electrodes and tissue impedance monitored using a proprietary
feedback and control algorithm. Ablation time and power, lesion width and length, and tissue thickness were
recorded. The kidneys were assessed in vivo to show haemostasis of the remaining renal unit. Collecting system
integrity was assessed with methylene blue injection, and the resected tissue analysed histologically.

Results: Partial nephrectomies were successful in all 12 porcine kidneys; the mean nephrectomy specimen
was 3.2 x 2.6 cm. The total ablation time (sem) per lesion was 211 (15) s and the mean power was 23 W.
Methylene blue injection showed an intact collecting system in 11 of the 12 kidneys, and haematoxylin and
eosin staining showed a mean zone of necrosis of 9 mm at the resection margin. Ultrasonography revealed flow
to the remaining kidneys after RFA and the in vivo assessment of haemostasis revealed no abnormal bleeding or
haemorrhage from the kidneys.

Conclusions: Applying bipolar RF energy to an electrode array can enable transmural excision of renal
parenchyma in vivo in a bloodless fashion without collecting system injury.

Editorial Comment
Laparoscopic partial nephrectomy remains a complex and difficult procedure to be performed, particu-

larly due to the challenges to achieve optimal hemostasis after renal mass excision. The authors demonstrated
a new application of RFA energy facilitating the hemostatic control during partial nephrectomy. The remaining
renal parenchyma preserved the flow measured by ultrasonography. Perhaps this new technology and applica-
tion maybe used for a laparoscopic nephron-sparing surgery.

Dr. Fernando J. Kim
Chief of Urology, DHMC

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

Kidney displacement simulator for retroperitoneal laparoscopic nephrectomy
Takiuchi H, Mori Y, Shima H, Tanooka M, Hirayama S, Nakao N

Division of Urology, Nishinomiya Municipal Central Hospital, Hyoga, Japan
J Urol. 2005; 174: 2111-4

Purpose: We evaluated the efficacy of a renal displacement simulator originally developed at our
department for retroperitoneal laparoscopic nephrectomy.

Materials and Methods: A total of 12 patients with a malignant localized renal (7) or ureteral (5) neoplasm
underwent multidetector row computerized tomography. Imaging data were sent to a dedicated work station to
create volume rendering and virtual laparoscopic images of the kidney, which was displaced ventral using a
retroperitoneal balloon. These findings were compared with video images obtained during laparoscopy surgery.

Results: The kidney displacement simulator depicted all renal arteries (100% sensitivity) and 13 of 14
renal veins (93% sensitivity). Hilar anatomy, including the tumor, as well as major vessels and their relationships
were visualized by the simulator in the laparoscopic views. The major vessel portions completely corresponded
to those seen during surgery, and the left adrenal and gonadal veins were also synchronized quite well.
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Conclusions: Our kidney displacement simulator was able to visualize the major vessel portions and
branched small vessels, such as the adrenal and gonadal veins, prior to surgery. It is considered useful for
providing guidance to surgeons and decreasing operative risks and possible complications.

Editorial Comment
Due to new regulations and complexity of surgical procedures, new training tools are demanded for

better understanding of surgical steps and schooling of dexterity for development of surgical skills. This study
combines pre-operative imaging technique with the laparoscopic procedure allowing identifying several
anatomical landmarks, particularly the vascular structures allowing surgeons to carefully plan the surgical
steps minimizing possible complications. It is possible that in the future a software will allow pre-planned
surgeries to be performed prior to the actual procedure, as well as for training purpose.

Dr. Fernando J. Kim
Chief of Urology, DHMC

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

IMAGING _______________________________________________________________________

MRI of prostate cancer at 1.5 and 3.0 T: comparison of image quality in tumor detection and staging
Beyersdorff D, Taymoorian K, Knosel T, Schnorr D, Felix R, Hamm B, Bruhn H
Department of Radiology, Charite, Universitatsmedizin Berlin, Berlin, Germany

AJR Am J Roentgenol. 2005; 185: 1214-20

Objective: This prospective study was performed to compare the image quality, tumor delineation, and
depiction of staging criteria on MRI of prostate cancer at 1.5 and 3.0 T.

Subjects and Methods: Twenty-four patients with prostate cancer underwent MRI at 1.5 T using the
combined endorectal-body phased-array coil and at 3.0 T using the torso phased-array coil, among them 22
before undergoing radical prostatectomy. The prostate was imaged with T2-weighted sequences in axial and
coronal orientations at both field strengths and, in addition, with an axial T1-weighted sequence at 1.5 T.
Preoperative analysis of all MR images taken together was compared with the histologic findings to determine
the accuracy of MRI for the local staging of prostate cancer. In a retroanalysis, the image quality, tumor delineation,
and conspicuity of staging criteria were determined separately for both field strengths and compared. Statistical
analysis was performed using Wilcoxon’s and the McNemar tests.

Results: In the preoperative analysis, MRI (at both 1.5 and 3.0 T) had an accuracy of 73% for the local
staging of prostate cancer. The retroanalysis yielded significantly better results for 1.5-T MRI with the endorectal-
body phased-array coil in terms of image quality (p < 0.001) and tumor delineation (p = 0.012) than for 3.0-T
MRI with the torso phased-array coil. Analysis of the individual staging criteria for extracapsular disease did
not reveal a superiority of either of the two field strengths in the depiction of any of the criteria.

Conclusion: Intraindividual comparison shows that image quality and delineation of prostate cancer at
1.5 T with the use of an endorectal coil in a pelvic phased-array is superior to the higher field strength of 3.0 T
with a torso phased-array coil alone. As long as no endorectal coil is available for 3-T imaging, imaging at 1.5
T using the combined endorectal-body phased-array coil will continue to be the gold standard for prostate
imaging.
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Editorial Comment
The best results for local staging of prostate cancer with MR imaging is obtained using 1.5 T MR

scanner and an integrated endorectal pelvic-phased array coil. Using this combination of coils and following
strict and definite criteria for extraprostatic disease, a high degree of specificity can be obtained (97%). As 3T
MR units are becoming more available, and offering higher signal-to-noise ratios and increased temporal and
spatial resolution it would be useful to have a study comparing both techniques.

The authors present a very interesting paper where they did a prospective analysis comparing the
results of both equipments in a group of 22 patients who underwent prostatectomy. Since endorectal coils are
not yet approved for clinical use at 3.0 T, they performed a direct comparison between 1.5 T MR scanner and an
integrated endorectal pelvic-phased array coil with a 3.0 T MR scanner and the torso phased-array coil alone.
Among these patients 15 had stage T2 tumor, and 7 had stage T3 tumor. The accuracy of staging using the MR
images obtained at both field strengths was 73%. The author’s conclusion was that at this moment, 1.5-T MRI
of the prostate with the endorectal coil will continue to be the gold standard for MRI of the prostate because of
its superior overall image quality compared with MRI at 3.0 T using only the torso phased-array coil.

It has been shown that in experimental studies, the initial results of endorectal 3T MR imaging in
prostate cancer is potentially useful (1). This should be expected since with this new endorectal coil, we would
obtain an increase in spatial and temporal resolution and also an increase in spectral resolution (better MR
spectroscopic imaging). Endorectal 1.5 T MR imaging combined with spectroscopic imaging has already
demonstrated a potential for improved diagnosis and staging of prostate cancer. Thus it is all right to predict
that the 3.0 T MR scanner with adequate endorectal coil will very soon offer a significant improvement in
conventional MR images and also in spectroscopic analysis causing a significant impact in the evaluation of
patients with prostate cancer.

Reference
1. Futterer JJ, Scheenen TW, Huisman HJ, Klomp DW, van Dorsten FA, Hulsbergen-van de Kaa CA, Witjes JA, Heerschap

A, Barentsz JO: Initial experience of 3 tesla endorectal coil magnetic resonance imaging and 1H-spectroscopic imaging
of the prostate. Invest Radiol. 2004; 39: 671-80.

Dr. Adilson Prando
Chief, Department of Radiology

Vera Cruz Hospital
Campinas, São Paulo, Brazil

How to decrease pain during transrectal ultrasound guided prostate biopsy: a look at the literature
Autorino R, De Sio M, Di Lorenzo G, Damiano R, Perdona S, Cindolo L, D’Armiento M

Urology Clinic, Second University, Department of Oncology, Federico II University, Naples, Italy
J Urol. 2005; 174: 2091-7

Purpose: There is growing interest among urologists on the need for decreasing pain during transrectal
ultrasound (TRUS) guided prostate biopsy.

Materials and Methods: We performed a systematic MEDLINE search of clinical trials of any kind of
anesthesia, analgesia or sedation during TRUS guided prostate biopsy published since 2000. We critically
analyzed the impact of pain and discomfort associated with the procedure, the described methods for evaluating
it and the different techniques that have been described.
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Results: There is strong evidence in the current literature that patient tolerance and comfort during
TRUS guided prostate biopsy can be improved by anesthesia/analgesia. What remains is the need to urge all
urologists to introduce it in clinical practice as a routine part of the procedure, whatever the biopsy scheme.

Conclusions: Of the various options periprostatic anesthetic infiltration has been shown to be safe, easy
to perform and highly effective. It should be considered the gold standard at the moment, even if the optimal
technique remains to be established. Further studies addressing this issue are warranted.

Editorial Comment
The authors performed a systematic MEDLINE search of clinical trials of any kind of anesthesia,

analgesia or sedation during TRUS guided prostate biopsy published since 2000. They retrieved and critically
analyzed more than 40 articles dealing with different methods of decreasing pain during this procedure. As we
know there is no rule to adequately predict if a patient will or will not feel too much pain or discomfort during
TRUS biopsy. However, as mentioned by the authors, some risk factors associated with painful biopsy are
younger age, anxiety, number of cores taken and repeat biopsy (due to the inclusion of the transition zone). This
report nicely discusses the several methods and different approaches for local anesthesia during TRUS biopsy.
The discussion includes the different amounts and different periprostatic sites for injection of lidocaine, the
importance of using or not using intrarectal anesthetic gel instillation and its association or not with nonsteroidal
anti-inflammatory. They also discuss about he possibility of using general anesthesia, entonox (50% nitrous
oxide and oxygen) induced analgesia or anesthesia with intravenous injection of propofol. All the pros and cons
of each procedure are well presented and discussed.

At our institution we have been using some type of local analgesia/anesthesia since 2.000. We start
with oral administration of 500 mg of paracetamol (acetaminophen; nonopiate, nonsalicylate analgesic), 30
minutes before the procedure (for better analgesia). Intrarectal injection of 10 ml of 2% lidocaine gel is done 10
minutes before the biopsy (to decrease pain during probe insertion), with the patient already in the left lateral
decubitus. Then, periprostatic nerve block is obtained (to decrease pain during biopsy), by infiltrating, on
sagital plane, 2.5 ml of 2% lidocaine into the left and the right nerve plexus located at the junction of the
seminal vesicle and prostate. After that, and on axial plane, 2.5 ml of 2% lidocaine is injected in each side of
prostate apex. We have found that with this protocol, TRUS biopsy is well tolerated by the patients even when
they are submitted to an extended or saturation biopsy scheme (16 - 22 cores) or rebiopsy. Only sporadically we
use intravenous injection of propofol, and when it used the anesthesiologist always performs the procedure.

Dr. Adilson Prando
Chief, Department of Radiology

Vera Cruz Hospital
Campinas, São Paulo, Brazil

UROGENITAL TRAUMA _________________________________________________________

The literature increasingly supports expectant (conservative) management of renal trauma -- a
systematic review

Santucci RA, Fisher MB
Urology, Detroit Receiving Hospital, Wayne State University School of Medicine, Michigan, USA

J Trauma. 2005; 59: 493-503
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Background: The perfect degree of operative intervention in renal trauma is unknown. However,
expectant management for most blunt renal trauma is the standard of care, and nonoperative management is
increasingly accepted for stab wounds. The best treatment of gunshot wounds and vascular injuries is still
unclear; however, recent data indicates that a trial of nonoperative therapy may be warranted in those not
exsanguinating from the kidney. Conservative management has many benefits, the greatest of which is decreasing
the rate of iatrogenic nephrectomy. We have reviewed the world’s literature to determine the level of support
for expectant management of renal injury.

Methods: The English language literature concerning renal trauma was identified with the assistance
of Medline, and additional cited works not picked up in the initial search were obtained. One hundred and ten
citations were ultimately reviewed dating back to 1947.

Results: Most modern citations support at least a trial of expectant management for renal trauma patients
not exsanguinating from the kidney, and without ureteral or renal pelvis injuries. The treatment of renovascular
injuries has less consensus, but it appears that ‘conservative’ management by the application of nephrectomy is
often the best approach, although renovascular repair may be attempted in rare cases.

Conclusion: Dozens of papers going back as far as 50 years seem to support the wider use of nonoperative
therapy of renal injuries, although for unclear reasons, this approach is not yet universally accepted.

Editorial Comment
The take home message is that contemporary blunt renal trauma management is nearly always

conservative (expectant). Absolute criteria for renal trauma exploration are life threatening renovascular
injuries. A pulsatile, expanding or uncontained retroperitoneal hematoma suggests a major vascular injury
and thus demands exploration. Also, the location of the hematoma, zone 1 (medial, over the great vessels)
usually demands exploration. All other renal injuries are relative indications for exploration, which include
segmental renal infraction, urinary extravasations, or concomitant pancreatic or colonic injuries. For blunt
renal AAST Grade IV injuries (parenchymal laceration with urinary extravasation), only 20% plus that are
managed expectantly will require ureteral stent placement, percutaneous urinoma drain placement or selective
embolization. UPJ avulsion injuries typically require surgical repair. Penetrating injuries theoretically should
be able to be managed stage for stage, the same as blunt renal injuries. The difference with penetrating
injuries, particularly, gunshot wounds, are that due to blast injury there is delayed parenchymal and vascular
injury - which can later upstage the injury and thus increase delayed renal bleeding and urinary leak. Delayed
bleeds and leaks can still mostly be managed endoscopically or percutaneously. The last take home message,
is that in inexperienced or non-urologist hands, renal exploration typically ends with a high nephrectomy
rate. Thus, when it comes to renal injuries, expectant management is usually best, unless there is a major
renovascular injury (1,2).

References
1. Brandes SB, McAninch JW: Reconstructive surgery for trauma of the upper urinary tract. Urol Clin North Am. 1999;

26: 183-99.
2. Meng MV, Brandes SB, McAninch JW: Renal trauma: indications and techniques for surgical exploration. World J

Urol. 1999; 17: 71-7.

Dr. Steven B. Brandes
Associate Professor, Division of Urologic Surgery
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Predictors of death in patients with life-threatening pelvic hemorrhage after successful transcatheter
arterial embolization

Hagiwara A, Minakawa K, Fukushima H, Murata A, Masuda H, Shimazaki S
Department of Traumatology and Critical Care Medicine, Kyorin University School of Medicine, Tokyo,

Japan
J Trauma. 2003; 55: 696-703

Objective: The purpose of this study was to determine predictors of death in patients with pelvic fracture
whose pelvic arterial hemorrhage is controlled successfully by transcatheter arterial embolization (TAE).

Methods: From January 1996 to December 2000, 61 patients with a pelvic fracture who had pelvic
arterial hemorrhage were treated at our Level I trauma center according to a protocol that assigns a high priority
to diagnostic and therapeutic angiography within the algorithm. Angiography is performed before laparotomy
in patients with hemoperitoneum, who can be stabilized by fluid resuscitation, and otherwise afterward. External
fixation was performed immediately after TAE in the angiography suite. Predictors of outcome were determined
retrospectively by univariate and multivariate analysis using anatomic and physiologic parameters.

Results: Forty-eight patients survived and 13 died. TAE successfully controlled pelvic arterial hemorrhage
in all patients. Predictors of death included posterior pelvic arterial injury and an elevated Acute Physiology
and Chronic Health Evaluation II score (odds ratio, 15.6 and 23.9, respectively). Need for fluid requirements to
achieve hemodynamic stability were higher in nonsurvivors than in survivors. Outcome did not correlate with
the type of fracture or the Injury Severity Score.

Conclusion: Application of angiography as a therapeutic intervention in patients with pelvic arterial
bleeding may reduce the need for surgery, thereby avoiding or minimizing this additional trauma.

Editorial Comment
This article from Tokyo, nicely illustrates the controversy over the timing and optimal order of external

fixation (ex-fix) and transarterial embolization (TAE). One camp utilizes external fixation as first-line treatment
and reserves TAE for ongoing instability after pelvic stabilization. Others aggressively advocate TAE early in
the treatment and place an ex-fix after TAE. Bleeding sources from pelvic fracture are cancellous bone at
fracture sites, pelvic venous plexuses and pelvic arteries. The methods to control venous bleeding are pelvic
ring stabilization, re-approximation of bleeding bone edges, and closure of the pelvic ring to reduce the true
pelvic volume. To control pelvic arterial bleeding usually needs TAE of injured pelvic arteries. Making the
distinction of predominant arterial versus venous bleeding is often difficult in the multi-injured trauma patient.
In our experience, patients with hypotension and pelvic fracture that respond poorly or transiently to resuscitation
typically have arterial bleeding, while good responses to resuscitation typically excludes arterial pelvic bleeding.
The other main point illustrated is the concept of “damage control”. Clearly, patients who have the fatal triad of
cold, coagulopathy, and acidosis have a high mortality. Rapid resuscitation, control of bleeding, and deferring
definitive repair to a later date, are the keys to the injured patient’s survival (1).

References
1. Brandes S, Borrelli J Jr.: Pelvic fracture and associated urologic injuries. World J Surg. 2001; 25: 1578-87.

Dr. Steven B. Brandes
Associate Professor, Division of Urologic Surgery
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PATHOLOGY ___________________________________________________________________

Urothelial neoplasms in patients 20 years or younger: a clinicopathological analysis using the World
Health Organization 2004 bladder consensus classification

Fine SW, Humphrey PA, Dehner LP, Amin MB, Epstein JI
Department of Pathology, Johns Hopkins Hospital, Baltimore, Maryland, USA

J Urol. 2005; 174: 1976-80

Purpose: Urothelial neoplasms in patients younger than 20 years are rare, with conflicting data regarding
clinical outcomes.

Materials and Methods: We identified 23 patients 4 to 20 years old with urothelial neoplasms, reclassified
the microscopic diagnoses using the 2004 WHO/International Society of Urologic Pathology grading
classification and collected data on presentation, risk factors and outcomes.

Results: Pathological grading revealed 2 urothelial papillomas, 10 papillary urothelial neoplasms of
low malignant potential (PUNLMPs), and 8 low grade and 3 high grade papillary urothelial cancers, all without
invasion. Mean patient age was 13.2 years (range 4 to 20), 19 patients were male and 19 presented with gross
hematuria. All lesions were solitary and measured 0.1 to 6 cm. One patient had a history of smoking and 1 had
parents who smoked. Three patients (13%) had recurrences classified as either urothelial papilloma (1) or
PUNLMP (2). All patients were alive with no evidence of disease after a mean followup of 4.5 years (range 6
months to 13 years).

Conclusions: Urothelial neoplasms in individuals younger than 20 years more commonly occur in
males and are predominantly low grade with a favorable clinical outcome. Before the current classification
system the 10 patients with a diagnosis of PUNLMP would have been classified as having papillary carcinoma.
Thus, the diagnostic category of PUNLMP allowed 43.5% of patients in this series to avoid being labeled with
“cancer” at a young age.

Editorial Comment
In 1998, the International Society of Urologic Pathology (ISUP) proposed a new classification for

urothelial neoplasms (1). The new classification included the so-called superficial papillary urothelial neoplasms
of low malignant potential (PUNLMP). These tumors correspond to papillary urothelial carcinomas, grade 1,
pTa in the traditional classification. One of the reasons for this new nomenclature is shown in the present
article. Ten patients younger than 20 years had the diagnosis of PUNLMP. Two of these patients had recurrence
but all were alive with no evidence of disease after a mean follow-up of 4.5 years (range 6 months to 13 years).
Thus, the diagnostic category of PUNLMP allowed 43.5% of patients in the series to avoid being labeled with
“cancer” at a young age. This is also valid for patients older than 20 years of age due to the low recurrence rate
of these tumors.

Considering that many urologists are unaware (or do not agree with this new classification), I have
recommended to the pathologists to use both nomenclatures. PUNLMP is a papillary urothelial lesion with an
orderly arrangement of cells within papillae with minimal architectural abnormalities and minimal nuclear
atypia irrespective of cell thickness. In general, the major distinction from papilloma (a rare lesion), is that in
papillary urothelial neoplasm of low malignant potential the urothelium is much thicker and/or nuclei are
significantly enlarged. The urothelial papilloma, in contrast, has no architectural or cytologic atypia.

Because urologists should not minimize the significance of this diagnosis, pathologists are encouraged
to include the following note in cases diagnosed as papillary urothelial neoplasm of low malignant potential
(PUNLMP): “Patients with these tumors are at risk of developing new bladder tumors (“recurrence”), usually
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of a similar histology. However, occasionally, these subsequent lesions manifest as urothelial carcinoma, such
that follow-up of the patients is warranted.”

As for the flat lesions, the ISUP recommends a new nomenclature: intraurothelial neoplasia instead of
the term dysplasia/flat carcinoma in situ of the traditional classification. Grade 2 dysplasia corresponds to low-
grade intraurothelial neoplasia and grade 3/flat carcinoma in situ (pTis) to high-grade intraurothelial neoplasia.
ISUP recommends not to include in the pathology report dysplasia grade 1.

For grading of urothelial papillary carcinomas, ISUP recommends call low-grade to carcinomas grade
1, and high-grade to carcinomas grade 2 or 3.

References
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Dr. Athanase Billis
Full-Professor of Pathology
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Patient and urologist driven second opinion of prostate needle biopsies
Chan TY, Epstein JI

Department of Pathology, The Johns Hopkins Hospital, Baltimore, Maryland, USA
J Urol. 2005; 174 (4 Pt 1): 1390-4; discussion 1394; author reply 1394

Purpose: We reviewed second opinion prostate needle biopsies that were patient and urologist driven to
determine how often an expert opinion resulted in a different diagnosis.

Materials and Methods: Of 3,155 prostate needle biopsy consultations received during a 6-month interval
684 were sent at the request of the patient or urologist. A significant change in outside diagnosis was one that
could potentially result in a change in therapy or prognosis.

Results: The second opinion was requested by patients (21.6%), urologist (63.9%) and patients plus
urologists (14.5%). The distribution of the 684 outside diagnoses was benign in 6.1%, HGPIN in 7.6%, atypical
(ATYP) in 29.8% and cancer in 56.5%. In 241 cases (35.2%), a change in diagnosis was rendered upon expert
review. We agreed with the majority of outside cancer, benign and HGPIN diagnoses, in contrast to only 36.8%
of outside ATYP cases (p <0.0001). Uncommonly did a cancer diagnosis become a benign one or vice versa. Of
changes affecting outside cancer diagnoses 73.5% were due to changes in Gleason score. The diagnosis was
more likely to be changed when the consultation was requested by the urologist rather than by the patient
(41.4% vs 25%, p < 0.0001).

Conclusions: Cases diagnosed as ATYP have the highest likelihood of being changed upon expert
review. Urologists should consider sending such cases for consultation to attempt to resolve the diagnosis as
definitively benign or malignant before subjecting the patient to repeat biopsy.

Editorial Comment
It is a common practice in the United States a second opinion related to pathology reports. In Brazil, is

not a common practice but definitely increasing in relation to prostatic needle biopsies. It is worth noting that
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the diagnosis was more likely to be changed when consultation was requested by the urologist rather than by
the patient (41.4% vs 25%, p < 0.0001). Many patients, due to lack of symptoms or for other reasons, ask a
second opinion because do not accept or doubt the diagnosis but uncommonly a cancer diagnosis become a
benign one after a review.

A special issue is related to Gleason score. Urologists should be careful with low Gleason scores. A
Gleason score of 2 + 2 = 4 in a needle biopsy, frequently corresponds to a Gleason score of 4 + 4 = 8. The reason
is that well circumscribed tumors not always correspond  to low-grade carcinoma. The pathologist must be
aware if there is either invasion of the stroma or fused glands in the middle of the lesion.

In a consensus conference on Gleason grading of prostatic carcinoma, the International Society of
Urological Pathology (ISUP) recommended that the diagnosis of Gleason score 4 on needle biopsy should be
made “rarely, if ever” (1). The consensus conference cautioned that, although the potential exists for rendering
a diagnosis of Gleason score 4 on needle biopsy, it is a diagnosis that general pathologists should almost never
make without consultation. Even when that exceedingly rare Gleason score 4 cancer is diagnosed on needle
biopsy by an expert, a note should be added that almost always a higher grade cancer would be seen in the
corresponding prostate (if examined at radical prostatectomy).

There was only a 36.8% of agreement when the consultation referred to atypical lesions. This lesion is
also known as ASAP (atypical small acinar proliferation). It is important for the urologist to know that ASAP is
not a diagnostic entity and is not synonymous with high-grade prostatic intraepithelial neoplasia (HGPIN). It
represents descriptive diagnostic terminology in which there is architectural and/or cytologic atypia that does
not reach an individual pathologist’s threshold required for the diagnosis of cancer. In a consensus conference
sponsored by the World Health Organization, the committee members recommended designating atypical biopsies
as either “suspicious” or “highly suspicious for cancer” (2). The reasons for this, include the equation by some
urologists of the term ASAP with HGPIN and because all of the atypical foci are not always “small” acinar but
may include glands with larger diameter (such as pseudohyperplastic pattern of cancer or adenocarcinoma with
ductal features).

The conclusion of the paper surveyed is that atypical lesions (“suspicious for cancer”) have the highest
likelihood of being changed upon expert review and that urologists should consider sending such cases for
consultation to attempt to resolve the diagnosis as definitively benign or malignant before subjecting the patient
to repeat biopsy.
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INVESTIGATIVE UROLOGY _____________________________________________________

Liposomal recombinant human superoxide dismutase for the treatment of Peyronie’s disease: a
randomized placebo-controlled double-blind prospective clinical study

Riedl CR, Sternig P, Galle G, Langmann F, Vcelar B, Vorauer K, Wagner A, Katinger H, Pfluger H
Department of Urology, Thermenklinikum Baden, Austria

Eur Urol. 2005; 48: 656-6

Objective: To demonstrate the efficacy and safety of a topical gel containing liposomally encapsulated
recombinant human Superoxide Dismutase (lrhSOD) in the treatment of painful Peyronie’s Disease. The
theoretical background is that lrhSOD, by scavenging of free oxygen radicals, might interrupt inflammatory
cascades and thereby limit further disease progression.

Methods: In a placebo-controlled randomized clinical trial, 39 patients with Peyronie’s Disease and
significant pain symptoms were treated with lrhSOD or placebo for a 4 week period. At this time, statistical
evaluation of pain resolution was performed as primary study endpoint. Patients then were continued in a cross-
over study design to ensure a total of 8 weeks of lrhSOD therapy for all study participants. Pain, plaque and
curvature assessment was performed at study entry and every 4 weeks until week 12.

Results: LrhSOD treatment resulted in a statistically significant reduction of pain (p=0.017) compared
to placebo already after 4 weeks. At week 12 pain was significantly reduced in 89% of patients who all had
received 8 weeks of lrhSOD therapy at that time. Response to other disease parameters was assessed at week
12: plaque size was reduced in 47% of patients, as was plaque consistence in 38%. Penile curvature was
improved at 5-30 degrees in 23% of patients. The expected spontaneous disease progression rate of up to 40%,
as reported by several investigators, was significantly reduced to <10% under lrhSOD therapy, and patients
satisfaction was high, also consequent to the lack of therapy-related side effects observed in the present study.

Conclusion: LrhSOD is an easily administrable, safe and effective local therapeutic for the painful
phase of Peyronie’s Disease.

Editorial Comment
Around 4 years ago, the authors in an uncontrolled phase-2 study, treated 20 Peyronie’s disease patients

with a gel containing lrhSOD (1.5 mg/g). The study included patients with penile deviation greater than 45
degrees or plaque calcifications of greater than 5 mm. The authors found 100% pain relief and plaque size
reduction in 56% of patients after a maximum of 6 weeks of lrhSOD therapy.

In the present placebo controlled study, the authors confirmed a statistical significant reduction of pain
symptoms when compared to placebo, resulting in an overall efficacy of more than 80% after 8 weeks of
therapy.

As the authors state, conservative therapies for Peyronie’s disease are symptom-directed (analgesic and
preventive against disease progression), while correction of deviation is surgical. The liposomally encapsulated
recombinant human SOD is a good alternative because shows good efficacy when administered in patients with
painful Peyronie’s disease lesions. Also, the expected rate of spontaneous disease progression would be reduced,
as well as morbidity and the need for future surgery. Probably, the association of clinical and minimally invasive
therapy (such as ESWL) would be the future first line treatment for Peyronie’s disease.

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

State University of Rio de Janeiro
Rio de Janeiro, Brazil
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The precise location and nature of the nerves to the male human urethra: histological and
immunohistochemical studies with three-dimensional reconstruction

Karam I, Droupy S, Abd-Alsamad I, Korbage A, Uhl JF, Benoit G, Delmas V
Universite Rene Descartes -- Faculte de Medecine Paris V Institut d’Anatomie des Saints Peres, France

Eur Urol. 2005; 48: 858-64

Objectives: The precise location, origin and nature of nerve fibers innervating the male urethral sphincter
have not been clearly established. Classical anatomical studies based on cadaver dissections have provided
conflicting results concerning the location of somatic and autonomic nerve fibers. This study was designed to
identify nerve fibers innervating the male urethral sphincter and to provide a three-dimensional representation
of their tissue relations in the human male fetus.

Materials and Methods: Histology and immunohistochemistry (Hematein-Eosin-Safran, Luxol Fast
Blue, Protein S 100 immunolabeling and smooth fibers actin immunolabeling) were performed in male
external urethral sphincter of ten male fetuses (114-342 mm crown-rump length). Three-dimensional
reconstruction of the urethral structure and innervation were obtained from serial sections using Surf Driver
3.5.3 software.

Results: The three-dimensional reconstruction of the same section levels with different strains allowed
to identify the precise structure of the muscular layers and the nature of nervous elements (myelinated and
unmyelinated), their distributions and their relations with the urethral wall, the prostate and the seminal vesicles.

Conclusion: Histological and immunohistochemical three-dimensional reconstruction of the nervous
elements of the urethral sphincter gives a very didactical understanding of the three dimensional arrangement
of the urethral nerves and their relationships with the urethral layers. It allows a better understanding of the
origin, the course and the nature of the nervous elements participating in the urinary continence.

Editorial Comment
This is one more interesting applied anatomical study from Saint Peres, Paris, under the leadership of

Vincent Delmas. The authors analyzed the innervation of the male urethral sphincter in 10 male fetuses of
different CR lengths. After elegant and precise 3D reconstruction, the authors give an understanding of the
origin and course of the nerves. They also confirmed the previous findings of Yucel and Baskin (1), that the
majority of unmyelinated nerve fibers penetrates the male urethral smooth muscle layers at 5 o’clock and at 7
o’clock, where the majority of myelinated nerve fibers penetrates the striated muscles of the prostatic capsule
and of the urethral sphincter at 9 o’clock and at 3 o’clock. This very intimate relations of somatic and auto-
nomic nerve fibers place them at risk during any pelvic cancer surgery or urethral trauma. I strongly recom-
mend all surgeons involved in pelvic surgery to read carefully this anatomical article.

Reference
1. Yucel S, Baskin LS: An anatomical description of the male and female urethral sphincter complex. J Urol. 2004; 171:

1890-7.

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

State University of Rio de Janeiro
Rio de Janeiro, Brazil
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RECONSTRUCTIVE UROLOGY __________________________________________________

Donor-site morbidity in buccal mucosa urethroplasty: lower lip or inner cheek?
Kamp S, Knoll T, Osman M, Hacker A, Michel MS, Alken P

Department of Urology, Mannheim University Hospital, Mannheim, Germany
BJU Int. 2005; 96: 619-23

Objective: To evaluate donor-site complications of buccal mucosa urethroplasty and whether there is a
difference in morbidity between harvesting the mucosa graft from the inner cheek or the lower lip.

Patients and Methods: Twenty-four consecutive patients with recurrent urethral strictures were treated
with buccal mucosa urethroplasty in our department between September 2002 and April 2004. In 12 patients
the graft was harvested from the lower lip or cheek and lower lip (group 1), and in 12 patients from the cheek
(group 2). The mean (range) age of patients was 51 (26-66) years in group 1 and 53 (32-75) years in group 2.
The mean (range) graft length was 6.2 (2-16) cm in group 1 and 5.7 (2-13) cm in group 2. All patients were
followed up using a mailed questionnaire that asked about pain, numbness, difficulties in mouth opening or
ingestion, and satisfaction, monthly for the first 3 months and then every 6 months. The mean (range) follow-
up was 12.5 (6-23) months.

Results: There were no bleeding complications or disturbances in wound healing. All of the patients
reported numbness in the area of the mental and buccal nerves, and graft-site tenderness after surgery. In group
1, the pain lasted for a mean (range) of 5.9 (0.5-22) months, compared to 1 (0.1-7) months in group 2 (P =
0.022). Perioral numbness lasted for a mean (range) of 10.3 (0.5-23) months in group 1 and 0.85 (0.1-3) months
(P = 0.0027) in group 2. There were no statistically significant differences in problems with mouth opening or
food intake between the two groups, but the patients in group 1 seemed to be less satisfied (6/12 patients
satisfied) than those in group 2 (11/12 patients satisfied).

Conclusions: Buccal mucosa graft harvesting from the lower lip and the inner cheek are both feasible,
but harvesting from the lower lip resulted in a significantly greater long-term morbidity, which resulted in a
lower proportion of satisfied patients. This seems to be due to a long-lasting neuropathy of the mental nerve.
We therefore have changed our technique entirely from lower lip to inner cheek graft harvesting, whenever
possible.

Editorial Comment
During the last 25 years, the buccal mucosa graft became the first choice in the field of urethral

reconstructive surgery after being unused or even forgotten for over half a century prior. The buccal mucosa is
probably the endothel closest to the urothelium and has been demonstrated to be the best graft for urethral
reconstruction with the lowest tendency of tissue contraction.

The presented paper investigated the morbidity on the donor side of the buccal mucosa. Two harvesting
locations were compared: the inner lip vs. the inner cheek with a follow-up of up to 23 months (mean 12.5).
Kamp et al. demonstrated that pain and numbness are important factors for the donor location, whereas, infection
has no influence because of the disinfectant qualities of the saliva enzymes.

In the donor location, the lower lip pain lasts 5 times longer vs. harvests from the inner cheek; the
numbness lasts 10 months vs. one month for the inner cheek. In our experience, we close the wound of the inner
cheek, whereas the lower lip is left open to prevent cosmetic poor results. The harvest tissue is dissected in a
hexagon pattern to make a cosmetic closure of the wound possible. In addition the hexagon shaped tissue fits
immediately into the recipient location without any further trimming. For the wound closure of the inner cheek,
the edges are brought together to decrease possible numbness to the smallest area possible. By using inverted
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interrupted sutures, the patient does not feel the wound 2 weeks after surgery. The closing of the wound of the
inner cheek might even pronounce the difference of lasting numbness compared to the open procedure of the
lower lip.

The harvested buccal mucosa of the inner cheek is a durable transplant for the reconstructive area. With
the data presented, it is noted that the location of the inner cheek should be favored because of its significantly
lower morbidity for pain and numbness. The lower lip is still available but should only be used in those cases
with a long stricture. Finally, it is preferred to treat urethral stricture sufficiently early when the stricture itself
is still shorter in order to have the best surgical outcome in the harvest location and the reconstructed urethra.

Dr. Karl-Dietrich Sievert, Dr. Joerg Seibold,
Dr. Axel Merseburger & Dr. Arnulf Stenzl

Department of Urology
Eberhard-Karls-University Tuebingen

Tuebingen, Germany

Bulbar urethroplasty using buccal mucosa grafts placed on the ventral, dorsal or lateral surface of the
urethra: are results affected by the surgical technique?

Barbagli G, Palminteri E, Guazzoni G, Montorsi F, Turini D, Lazzeri M
Center for Urethral and Genitalia Reconstructive Surgery, Arezzo, Italy

J Urol. 2005; 174: 955-7; discussion 957-8

Purpose: The use of buccal mucosa graft onlay urethroplasty represents the most widespread method of
bulbar urethral stricture repair. The graft may be placed on the ventral or dorsal urethral surface according to
surgeon experience and preference. We investigated whether the results are affected by the surgical technique
by comparing the outcome of 3 types of bulbar urethroplasty using buccal mucosa graft.

Material and Methods: We repaired 50 bulbar urethral strictures with buccal mucosa grafts from 1997
to 2002. Mean patient age was 42 years. The etiology of stricture was ischemia in 12 cases, trauma in 6,
instrumentation in 4 and unknown in 28. Patients with lichen sclerosus, failed hypospadias or urethroplasty and
stricture extending into the penile urethra were not included. A total of 47 patients (94%) had undergone
previous urethrotomy or dilation. The buccal mucosa graft was always harvested from the cheek using a 2 team
approach. Mean graft length was 4.2 cm. The graft was placed on the ventral, dorsal and lateral bulbar urethral
surface in 17, 27 and 6 cases, respectively. Clinical outcome was considered a success or failure at the time that
any postoperative procedure was needed, including dilation. Mean followup was 42 months (range 12 to 76).

Results: Of 50 cases 42 (84%) were successful and 8 (16%) failed. The 17 ventral grafts provided
success in 14 cases (83%) and failure in 3 (17%). The 27 dorsal grafts provided success in 23 cases (85%) and
failure in 4 (15%). The 6 lateral grafts provided success in 5 cases (83%) and failure in 1 (17%). No surgical
complications were observed. Failures involved the anastomotic site (distal in 2 and proximal in 3) and the
whole grafted area in 3 cases. They were treated with urethrotomy in 5 cases and 2-stage urethroplasty in 3.

Conclusions: In our experience the placement of buccal mucosa grafts into the ventral, dorsal or lateral
surface of the bulbar urethra showed the same success rates (83% to 85%) and the outcome was not affected by
the surgical technique. Moreover, stricture recurrence was uniformly distributed in all patients.

Editorial Comment
The outcome of using a buccal mucosa onlay graft improved during recent years to over 85% in the

long-term follow-up. Strictures in the area of the anastomoses still occur. It might be possible to reduce those
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strictures with the increased knowledge of pathology in the areas of anastomoses, which are not functional or
even macroscopically visual at the time of the surgery.

With increased knowledge of urethral anatomy, the best approach to urethral strictures makes it possible
to perform reconstruction with the best outcome. It not only allows reconstruction of the lumen of the urethra,
it keeps the urethra functional. Its importance of function was not understood for a long time.

The presented data of urethral repair with a buccal mucosa onlay flap were performed in three different
locations of the stricture: ventral, dorsal and lateral. The documented success rate of Barbagli et al. describes a
trend for the 3 approaches but cannot be used to attribute preference to one approach or another. Despite the
fact that most sacculations occurred in patients with a ventral graft, which is the most performed method, that
indeed requires further explanation.

There is an attempt to explain the urethral sacculation or post voiding dribbling with the results of the
Yucel & Baskin investigations (1). The approach with innervation of the bulbospongiosous muscles might lead
to the correct direction; however, other factors probably influence the sacculation as well. The buccal mucosa
graft is one of the best tissues for the urethral reconstruction, but it has never been investigated as to how the
urine flows through the “tube” with its physiological curbs to bring pressure towards the graft. This patch
becomes a part of the “tube”-wall and the pressure that appears might weaken the graft; whereas, in a different
location, it might not be influenced as strongly. This might be an explanation of the late occurrence of sacculation
in the follow-up after 2 years.

Other factors, including the 2 discussed, might influence the functional outcome. The understanding of
the physiology and the physics are important in addition to prospective studies in order to perform urethral
reconstruction with the highest success rate and the best functional outcome in the long term.

Reference
1. Yucel S, Baskin LS: Neuroanatomy of the male urethra and perineum. BJU Int. 2003; 92: 624-30.

Dr. Karl-Dietrich Sievert, Dr. Joerg Seibold,
Dr. Marcus Horstmann, David Schilling & Dr. Arnulf Stenzl

Department of Urology
Eberhard-Karls-University Tuebingen

Tuebingen, Germany

Bladder growth and development after complete primary repair of bladder exstrophy in the newborn
with comparison to staged approach

Borer JG, Gargollo PC, Kinnamon DD, Bauer SB, Khoshbin S, Hendren WH, Peters CA, Diamond DA,
Atala A, Chin S, Retik AB

Department of Urology, Children’s Hospital Boston, Boston, Massachusetts, USA
J Urol. 2005; 174 (4 Pt 2): 1553-7; discussion 1557-8

Purpose: We assessed bladder growth and dynamics following complete primary repair of bladder
exstrophy (CPRE) compared to the staged approach.

Materials and Methods: We reviewed the records of 16 boys and 7 girls who underwent CPRE within
3 days of life from 1996 to 2004 and compared them to the records of 8 boys and 6 girls treated with a staged
repair from 1979 to 1996. Screening methods included voiding cystourethrogram, radionuclide cystogram and
urodynamic study. We estimated growth curves for bladder capacity following repair in each group, and compared
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percent predicted bladder capacity (PPBC), compliance and detrusor overactivity between the CPRE and staged
repair groups following bladder neck reconstruction.

Results: Bladder capacity in the staged repair group was 69.8 ml (95% CI 46.7-104.4) immediately
after bladder neck reconstruction and increased by 15.0% per year thereafter (95% CI 6.2-24.5, p = 0.002). In
the CPRE group bladder capacity was 29.0 ml (95% CI 21.3-39.5) initially and increased by 28.9% per year
thereafter (95% CI 17.4-41.5, p <0.001). PPBC started at 45.6% (95% CI 35.7-55.5) and increased 1.2% per
year (95% CI -1.1-3.5, p = 0.29) following repair for all genders and surgery groups. Compliance was 124.4%
(95% CI 22.6-310.7, p = 0.01) greater in the CPRE group at all times following repair. Detrusor overactivity
was present in 0 of 19 patients in the CPRE group and 6 of 13 (46%) in the staged group (exact p = 0.002).

Conclusions: Within the CPRE group bladder stability was universal, and sphincter electromyography
was normal suggesting no neuromuscular compromise of the pelvic floor. At early followup, our results suggest
that PPBC is equivalent irrespective of gender or management. Further objective evaluation is needed in both
groups.

Magnetic resonance imaging of pelvic musculoskeletal and genitourinary anatomy in patients
before and after complete primary repair of bladder exstrophy

Gargollo PC, Borer JG, Retik AB, Peters CA, Diamond DA, Atala A, Barnewolt CE.
Department of Urology and Radiology, Children’s Hospital Boston, Harvard Medical School, Boston,

Massachusetts, USA
J Urol. 2005; 174 (4 Pt 2): 1559-66; discussion 1566

Purpose: We characterize pelvic soft tissue and bony anatomy of patients before and after complete
primary repair of exstrophy (CPRE).

Materials and Methods: We evaluated 15 measurements on pelvic magnetic resonance imaging (MRI)
in patients who underwent CPRE without osteotomy at our institution from 1996 to 2004. MRI protocols
included axial, sagittal and coronal fast spin echo proton density sequences. Measurements were compared
before and after CPRE using a paired t test, and between patients after CPRE, and age and gender matched
controls using linear regression adjusting for the matched case-control groups. Patients older than 3 years with
continent intervals longer than 3 hours after CPRE were compared to age and gender matched controls using
linear regression.

Results: A total of 29 MRIs in 18 patients with exstrophy were available for analysis. Median patient
age at postoperative MRI was 25 months (range 4 to 36). The configuration of the post-CPRE pelvis was
significantly different from that of controls in all parameters measured including wider symphyseal diastasis
(34.5 mm vs less than 1 mm) and more obtuse iliac wing (121 degrees vs 98 degrees), puborectalis (94 degrees
vs 49 degrees) and ileococcygeus angles (111 degrees vs 98 degrees). The anatomy of continent patients after
CPRE was not significantly different from that of controls in most parameters measured.

Conclusions: Comparison of the pelvic anatomy in patients before and after CPRE suggests that after
CPRE patients have parameters that more closely approximate, but are still significantly different, from those
of control patients. Patients with greater than 3-hour continent intervals after CPRE have anatomic parameters
most similar to those of age matched controls.

Editorial Comment
The authors compared their data regarding lower urinary tract function as well as renal function in 16

boys and 7 girls treated with a complete primary repair of bladder exstrophy. Early primary repair is defined as
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repair within the first 3 days of life; these patients were compared to a group of 8 boys and 6 girls treated with
a staged repair in bladder exstrophy. Furthermore the same authors studied MRI findings in 18 of these patients
at various intervals after complete primary repair (and in some patients also prior to surgery).

Bladder capacity, compliance and detrusor overactivity were surrogates for detrusor function in both
primary and staged repair groups. The “percent predicted bladder capacity” per individual patient was not
different between neither surgical groups nor gender. The conclusion was therefore that bladder capacity is
more dependent on intrinsic factors than surgical technique. 72% of female and 86% of male patients did
require a bladder neck reconstruction in the long-term follow up after complete primary repair in order to
achieve continence. It is therefore speculated that the better results after early primary repair regarding overactivity
(none of the patients in the primary repair group did show detrusor overactivity versus 46% in the staged group)
may be the result of a decreased bladder outlet resistance.

The results concerning compliance were also better in the primary repair group, which can be partially
explained by decreased outlet resistance. It is a fact that in both groups male patients showed a decline in
compliance, which supports the speculation about the role of resistance and bladder function in the long
term.

Apart from bladder function, complete voiding and continence are additional important long-term
outcome parameters and it is only partially resolved. Among the anatomical landmarks seen upon endoscopy
in adolescence and adults, location of the verumontanum and length and width of the urethral sphincteric
segment are important. Even for the most experienced surgeons it is extremely difficult to adequately
reconstruct the sphincteric structures within the first few days of life. Good functionality of the earliest
possible reconstruction is here hampered by what the surgeon can do with only partially developed and in
times invisible structures.

In an attempt to predict continence in patients with complete primary repair with the same group studied
an array of measurements in pelvic MRI using various bone and soft tissue landmarks and angles. It is not
surprising that the measurements performed were significantly different from age for most parameters. However,
the closer the landmarks and angles of the treated exstrophy patients were compared to normal age- and gender
matched controls, the better were the results with regards to continence and bladder capacity. Whether all these
measurements can be reduced for practicality e.g. symphyseal diastases and the puborectalis sling angle will
have to be proven in larger studies with more patients.

These 2 papers nicely demonstrate that early reconstruction seems to improve the physiological function
of the exstrophy bladder smooth muscle cell. However, some of the sphincteric structures are not sufficiently
developed to allow a satisfactory reconstruction in most patients. Furthermore we need to include the
reconstruction of the entire bony and muscular pelvis to achieve success with storage, emptying and continence.
The liberal and sophisticated use of new imaging techniques can be helpful as in many other parts of reconstructive
surgery.

Dr. Arnulf Stenzl  &
Dr. Karl-Dietrich Sievert

Department of Urology
Eberhard-Karls-University Tuebingen

Tuebingen, Germany
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UROLOGICAL ONCOLOGY ______________________________________________________

Low serum testosterone levels are associated with positive surgical margins in radical retropubic
prostatectomy: hypogonadism represents bad prognosis in prostate cancer

Teloken C, Da Ros CT, Caraver F, Weber FA, Cavalheiro AP, Graziottin TM
Urology Department, Santa Casa Hospital, Porto Alegre, RS, Brazil

J Urol. 2005; 174: 2178-80

Purpose: It has been reported that more aggressive prostate cancer (PC) can be associated with low
serum testosterone levels. The relationship between serum androgens and PC is still not completely understood.
In this study we examined the association of prognostic factors in men who underwent radical retropubic (RRP)
prostatectomy with low or normal total testosterone.

Materials and Methods: We retrospectively evaluated 64 consecutive patients with localized PC treated
with RRP between July 2002 and November 2003. PC was diagnosed by transrectal ultrasonography guided
biopsy performed for either a suspicious digital rectal examination or serum prostate specific antigen greater
than 4.0 ng/mL. Gleason score was determined in prostatic biopsies. Pathological TNM staging (1997), capsular
perforation, seminal vesicle involvement and surgical margin status were determined in all surgical specimens.
The threshold for serum total testosterone was 270 ng/dL. In all analyses p < 0.05 was considered statistically
significant.

Results: There were no statistically significant differences among prostate specific antigen, Gleason
score (biopsy or specimen), pathological stage, capsular perforation and seminal vesicle involvement. However,
patients with low total testosterone had increased positive surgical margins (p = 0.026).

Conclusions: Patients with low total testosterone more frequently present with positive surgical margins
in RRP specimens. The true association between low testosterone and poor clinical outcome in the long term
needs validation in large prospective studies.

Editorial Comment
Prostate cancer is hormone dependent. Suppression of androgen levels inhibits cancer growth, at least

for a while. Does this statement justify the inverse assumption that high androgen levels support growth of
prostate cancer in males? The authors from Brazil address this important topic in correlating the histological
parameters of prostatectomy specimen with androgen levels in the respective patients. No correlation was
found except that patients with low testosterone had more positive margins. Interestingly, testosterone levels
were significantly increased after the operation.

Thus, upon first view, testosterone seems to be inversely correlated to cancer growth in males. Other
researches on the cellular testosterone receptor also support this notion.

Certainly, more data from much larger patient cohorts are needed to clarify this important issue.

Dr. Andreas Bohle
Professor of Urology

HELIOS Agnes Karll Hospital
Bad Schwartau, Germany

Treatment delay and prognosis in invasive bladder cancer
Liedberg F, Anderson H, Mansson W

Department of Urology, Lund University Hospital, Lund, Sweden
J Urol. 2005; 174: 1777-81; discussion 1781
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Purpose: We studied treatment delay, and the impact on disease specific survival and stage progression
in a series of patients who had undergone cystectomy.

Materials and Methods: All 141 patients underwent radical cystectomy between 1990 and 1997 due to
locally advanced bladder cancer. Treatment delay was defined as time from pathological confirmation of invasive
disease to performance of cystectomy, and was registered retrospectively from the patient charts. Two patients
received neoadjuvant chemotherapy and were excluded from further analyses. Followup continued until April
2003 with death due to bladder cancer as the end point. Causes of death were retrieved from the Swedish Cause
of Death Registry.

Results: The median treatment delay was 49 days, but was significantly longer for the 71 cases who
were referred from other hospitals (63 vs 41 days, p < 0.001). Treatment delay did not influence cumulative
incidence of death from bladder cancer. Considering all cases, there was no significant correlation between
treatment delay and stage progression. For clinical stage T2 tumors, median treatment delay was 76 days
among patients with stage progression compared to 41 and 48 days for those with stage regression and stage
equivalence, respectively (p = 0.20).

Conclusions: Treatment delay was not found to influence disease specific survival in the present study.
Furthermore, treatment delay was not significantly longer in cases that progressed compared to those with
equal or lower pathological stage in the cystectomy specimen.

Editorial Comment
Does delay of radical cystectomy confer an increased risk of progressive bladder cancer? Several authors

have addressed this issue with contradictory results. These authors from Sweden did not find an influence if
radical treatment was given before or after 60 days post diagnosis. Median time to surgery (treatment delay)
was only 48 days among those alive at the end of follow-up and 4 days longer (52 days) among those who died
of bladder cancer.

Why did the authors chose 60 days threshold? It seems that in a relatively well-organised health care
system as in Sweden a relevant delay (> 90 days or 3 months) is a rare event. It is noteworthy to read the
editorial comment from M. Cookson who states that the window for curability is not open for all time and may
begin to close from 90 days.

Dr. Andreas Bohle
Professor of Urology

HELIOS Agnes Karll Hospital
Bad Schwartau, Germany

FEMALE UROLOGY _____________________________________________________________

The effect of fluid intake on urinary symptoms in women
Swithinbank L, Hashim H, Abrams P

Bristol Urological Institute, Southmead Hospital, Westbury-on-Trym, Bristol, UK
J Urol. 2005; 174: 187-9

Purpose: We determined the effect of caffeine restriction and fluid manipulation in the treatment of
patients with urodynamic stress incontinence and detrusor overactivity.
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Materials and Methods: This was a 4-week randomized, prospective, observational crossover study in
110 women with urodynamic stress incontinence (USI) or idiopathic detrusor overactivity (IDO) to determine
the effect of caffeine restriction, and of increasing and decreasing fluid intake on urinary symptoms. Data were
recorded in a urinary diary for the entire study period on urgency episodes, frequency, pad weight increase,
wetting episodes and quality of life.

Results: A total of 69 women with a mean age of 54.8 years completed the study, including 39 with USI
and 30 with IDO. In the IDO group decreasing fluid intake significantly decreased voiding frequency, urgency
and wetting episodes with improved quality of life. In the USI group there was a significant decrease in wetting
episodes when fluid intake was decreased. Changing from caffeine containing to decaffeinated drinks produced
no improvement in symptoms.

Conclusions: Conservative and life-style interventions are first line treatments in the management of
incontinence and storage lower urinary tract symptoms. This study shows that a decrease in fluid intake improves
some of these symptoms in patients with USI and IDO and, therefore, it should be considered when treating
such patients.

Editorial Comment
The authors reviewed the effect of restricting caffeine and manipulating fluid intake in patients who

had been diagnosed urodynamically with stress incontinence or detrusor overactivity.  The study cohort was a
69 woman. The participants were analyzed after a 4-week randomized prospective observational crossover
study where they underwent caffeine restriction and either increase or diminution of fluid intake. Data was
recorded in the urinary diary. Findings included that changing from caffeine to non-caffeine drinks did not
improve symptoms. They also found that in patients suffering from detrusor overactivity, decreased fluids
significantly diminished the urgency and frequency syndrome and improved the quality of life, which was also
mirrored in the stress urinary incontinent patients.

An excellently written article that provides sound scientific analysis for the common advice given to
patients for the conservative management of urinary incontinence. It is noteworthy that by not taking in caffeine
there was no true improvement in the patients’ urinary symptoms while diminishing fluid intake did significantly
help diminish incontinent episodes whether the patient had overactive bladder or stress urinary incontinence.
This lack of effect by diminishing caffeine has been noted by other researchers (1). The authors make a very
salient point that in by asking patients to stop caffeine a serendipitous secondary effect may be that overall fluid
intake is diminished as well thus causing the perception that less caffeine improves overall bladder control. It
would be of interest to find that if patients who suffered from urinary urgency and frequency with the diagnosis
of interstitial cystitis would also not have an improvement in their voiding symptoms when stopping caffeine in
view that caffeine may be a mild urothelial irritant as well as a mild diuretic. Nevertheless, the authors should
be complimented on analyzing a very common first line treatment and illuminating the readership to the value
of this counsel.

Reference
1.    Bird ET, Parker BD, Kim HS, Coffield KS: Caffeine ingestion and lower urinary tract symptoms in healthy volunteers.

Neurourol Urodyn. 2005; 24: 611-5.

Dr. Steven P. Petrou
Associate Professor of Urology

Mayo Clinic College of Medicine
Jacksonville, Florida, USA



612

Urological Survey

The completely dry rate: a critical re-evaluation of the outcomes of slings
Kobashi KC, Govier F

Continence Center at Virginia Mason, Urology and Renal Transplantation, Seattle, Washington, USA
Neurourol Urodyn. 2005; 24: 602-5

Objective: To critically evaluate sling outcomes and revisit the realistic goals of anti-incontinence surgery.
Materials and Methods: A review of an Institutional Review Board-approved prospective database revealed

the outcomes of four different sling techniques that are utilized at our institution.
Results: Four hundred ninety-eight patients had a mean follow-up varying from 9 to 24 months (range 6-

50) after undergoing one of four different sling techniques utilized at our institution. The techniques had similar
results with regard to completely dry rate, overall success rate, and rate of urgency regardless of the variation in
follow-up time. Success was defined as completely dry or leakage = 1/week or = 70% improved by questionnaire
in those patients who leaked 1/week. Success, by this definition, varied from 74.9% to 85.7%, but the completely
dry rate varied from 36.1% to 45.2%. An additional 31.0% to 33.3% leaked = 1/week, and of the remaining
patients, 24.5% to 44.4% considered themselves = 70% improved despite leakage > 1/week. Urge incontinence
was reported by 24.4% to 33.3% of patients.

Conclusion: As surgeons, we must constantly reevaluate the outcomes and purposes of the procedures we
perform on our patients.

Editorial Comment
The authors retrospectively reviewed the outcomes of 4 different sling techniques that they had performed

in their practice. They were able to identify 498 patients with follow-up ranging from 6-15 months. Success in
their patient population was well defined. The authors found a completely dry rate in the range of:  36.1 -
45.2%. Urge incontinence was reported at 24.4 - 33.3% of patients. Success in this patient population was
noted to be 74.9 – 85.7%.

This is an important paper to read in view of the large patient population, which was retrospectively
analyzed, and the forthrightness of the authors’ report of their results. The authors noted that with this large
population they were able to find that their completely dry rate was fewer than 50%. In addition, the urinary
urge rate was also between almost one-fourth to one third of the patients studied. These < 90% completely dry
rates combined with definite rates of urinary urge incontinence have been mirrored in the literature in the past
by others (1). Despite the completely dry rate at < 50%, the success rate was still greater than three-fourths of
patients treated. When reading this report the reader may well identify with the results noted by these surgeons
as I did during my review.

Reference
1. Haab F, Trockman BA, Zimmern PE, Leach GE: Results of pubovaginal sling for the treatment of intrinsic sphincter

deficiency determined by questionnaire analysis. J Urol. 1997; 158: 1738-41.

Dr. Steven P. Petrou
Associate Professor of Urology

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

Does the less aggressive multimodal approach of treating bladder-prostate rhabdomyosarcoma
preserve bladder function?

Soler R, Macedo A Jr, Bruschini H, Puty F, Caran E, Petrilli A, Garrone G, Srougi M, Ortiz V
Department of Urology, Federal University of Sao Paulo, Sao Paulo, Brazil

J Urol. 2005; 174: 2343-6

Purpose: The treatment of bladder-prostate rhabdomyosarcoma has evolved into multimodal therapy,
including chemotherapy, radiotherapy and organ sparing surgery with bladder preservation. We investigated
bladder function in children who underwent multimodal therapy at our institution and retained the original
bladder for at least 6 months after treatment ended.

Materials and Methods: We evaluated 8 children with bladder-prostate rhabdomyosarcoma treated at
our institution between 1999 and 2003 according to inclusion criteria. All patients underwent history, physical
examination and urodynamic study at least 6 months after completion of treatment (range 6 to 39 months).

Results: All patients were treated following the same chemotherapy and radiotherapy scheme. Three
patients (37.5%) were asymptomatic and had normal urodynamic studies, and 1 had only dysuria (this patient
later underwent continent urinary diversion with transverse colon). The 4 remaining patients had urological
complaints, and the urodynamic findings were reduced bladder capacity in 4, overactivity plus sensory urgency
in 2, sensory urgency only in 1 and suprapubic pain during filling in 1.

Conclusions: Among 8 patients 3 had normal urinary function and 4 had minor tolerable alterations.
Cystectomy and urinary diversion were later necessary in only 1 patient due to disabling dysuria. The fact that
the original functioning bladder was preserved in 7 of 8 patients suggests the feasibility of multimodal therapy.
Long-term followup will still be necessary for definite conclusions, since we recognize that the deleterious
effects, mainly of radiotherapy, may take longer to become evident.

Editorial Comment
The authors review their experience with an organ-sparing approach to treatment of pelvic

rhabdomyoscarcoma in your children. Eight patients were reported from those treated between 1999 and 2003.
The results were very encouraging, with only one patient requiring cystectomy during follow-up for dysuria.

Although high cure rates are possible with aggressive therapy that includes surgical extirpation of the
bladder, efforts in recent years have focused on obtaining the same cure rates while preserving the bladder. Data
on whether this can be done successfully are somewhat limited. This report is an important follow-up that
provides valuable data for the clinician facing a new patient with this problem.

Despite the positive message however, there are several caveats. First, two patients were excluded. One
had an early recurrence (we do not know whether this patient survived) and another is reported as having a
“head injury.” Bladder preservation at the expense of survival may not be the best outcome. Second, perhaps
even more important, only 3 of the 8 patients were asymptomatic at the time of follow-up, which is admittedly
short. Will they stay asymptomatic? What about the 4 remaining with their bladders? Will they develop increasing
symptoms over time? Will they ultimately require a cystectomy? Longer follow-up is needed. Despite these
questions, the report provides promising and important information.

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

Albany Medical College
Albany, New York, USA
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Small intestinal submucosa bladder neck slings for incontinence associated with neuropathic bladder
Misseri R, Cain MP, Casale AJ, Kaefer M, Meldrum KK, Rink RC

Department of Pediatric Urology, James Whitcomb Riley Hospital for Children, Indiana University School
of Medicine, Indianapolis, Indiana, USA

J Urol. 2005; 174 (4 Pt 2): 1680-2; discussion 1682

Purpose: We assess the results using small intestinal submucosa (SIS) for neuropathic urinary
incontinence in a large single institutional experience. Ambulatory status was considered as a possible predictor
of success.

Materials and Methods: We retrospectively reviewed the charts of patients treated with SIS bladder
neck sling procedures for neuropathic urinary incontinence with a leak point pressure less than 25 cm H2O and
a minimum of 6 months followup. Continence was defined as wet (requiring pads or diapers) or dry (requiring
no pads and dry underwear). Patients were classified as ambulatory (able to ambulate without assistance or
using braces, crawling at home) or nonambulatory (confined to a wheelchair). Results were analyzed with
regard to patient sex, ambulatory status and simultaneous bladder neck repair.

Results: A total of 21 females and 15 males 3 to 10 years old (mean age 9 years) were treated with SIS
bladder neck slings (sling alone 27, bladder neck repair with SIS sling 9). Slings were performed along with
reconstructive surgery in all cases (all had creation of urinary catheterizable channels and simultaneous or prior
bladder augmentations). Minimum followup was 6 months (mean 15, range 6 to 42). Overall, 27 of the 36
patients (75%) are dry following bladder neck sling. In patients treated with the sling procedure alone 6 of 8
(75%) nonambulatory females and 8 of 10 (80%) ambulatory females were continent, and 3 of 4 (75%)
nonambulatory males and 2 of 5 (40%) ambulatory males were dry.

Conclusions: SIS has equivalent rates of continence compared to series using rectus fascia in patients
with neuropathic urinary incontinence. The ambulatory status of males should be considered when determining
which treatment option is best for the patient with myelodysplasia and neuropathic sphincteric incontinence, as
in our series ambulatory males undergoing sling placement alone had a poor outcome.

Editorial Comment
The authors report a series of 36 children with neurogenic bladder who underwent a bladder neck sling

using small intestinal submucosal (SIS) as manufactured by Cook Urological. SIS has the advantage of being
“off-the-shelf.” In addition, in this neurogenic population, rectus muscle and fascia may not be normal and may
be further weakened and scarred by harvesting it, making autologous rectus fascia a less favorable alternative.
Overall, 75% of the authors’ patients were dry afterwards.

In general, these results are good, but several important points need to be considered. For the reader, it
is important to determine whether this success rate is due to the operative technique or the material being used.
In reviewing the data, we do not know whether this is a consecutive series or whether these patients were
selected for the SIS sling (and how they may have been selected). We do not know how many other types of
slings were performed in the same or similar time period and we have no idea what the authors’ success rates
were with other materials or other techniques. Moreover, the 36 patients had widely varying characteristics,
including gender, ambulatory status, history of/need for augmentation, and even the type of sling (with or
without bladder neck surgery). The authors attempt some sub-group analyses and conclude that the operation
works less well in ambulatory males. Though this may be true, it is difficult for the reader to determine this with
any certainty in the large, varied group. Also, as in all studies of continence, how the continence is determined
is of critical importance. In this case, it was reported by patients or their parents. However, it is not known how
this was reported. For example, obtaining these data face-to-face with a provider has been shown to result in
falsely elevated rates of continence, as the patient does not wish to disappoint the provider.
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Moreover, perhaps the biggest concern is with durability. Mean follow-up was only 15 months.
Presumably, SIS acts as a template for the in-growth of other tissues. What other tissues grow in? How strong
are they? How durable are they? Many stress incontinence procedures have been shown to not stand the test of
time. The patients in this series are young and, because of their neurogenic status, they will probably have their
continence tested more due to straining than non-neurogenic patients. Although these results are encouraging,
they should be considered preliminary. Much longer follow-up is needed.

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

Albany Medical College
Albany, New York, USA
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catecholamine concentrations in pheochromocytoma, 299
congenital adrenal hyperplasia and urinary symptoms, 290
laparoscopic adrenalectomy in pheochromocytoma, 299

Bladder

BCG vs. chemotherapy for carcinoma in situ, 507
bladder calculi and urethral duplication, 259
bladder cancer, superficial, 204
bladder instillations of doxorubicin, 204
bladder neoplasms, 204
bladder outlet obstruction, experimental, 579
bladder replacement, augmentation - acellular grafts, 198
calculous, 472
disease specific survival curves, transitional cell carcinoma, 208
effect of fluid intake on urinary symptoms in women, 610
G1Ta bladder cancer - surveillance schedule, 179
ileal neobladder, laparoscopic, 214
intermittent bladder urinary retention, 259
intravesical wire as foreign body, 472
laparoscopic assisted cystoprostatectomy and ileal bladder, 362
laparoscopic assisted radical cystectomy, 214
laparoscopic radical cystoprostatectomy with bilateral

nephroureterectomy, 592
long-term follow-up, transitional cell carcinoma, 204
lymphadenectomy with cystectomy, laparoscopic, 214
orthotopic ureterocele masquerading a bladder tumor, 549
overall survival curves, transitional cell carcinoma, 209
recurrence, transitional cell carcinoma, 206
structural alterations of the bladder caused by experimental instability,
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transitional cell carcinoma, 204
treatment delay and prognosis in invasive bladder cancer, 609

Children

balanitis xerotica obliterans in boys, 511
bladder decompensation in boys with posterior urethral valves, 412
congenital adrenal hyperplasia and urinary symptoms, 290
congenital anomalies, 57
cryptorchidism, 57
cryptorchidism and hCG, 562
cystourethrogram in children with vesicoureteral reflux, 91
diagnosis of pediatric urolithiasis, 510
duplicated collecting system, 157
dysfunctional elimination syndrome, 291
dysfunctional voiding and incontinence scoring system, 184
graft survival in children, 558
hCG vs. collagen and seminiferous analysis in cryptorchidism, 562
inguinal hernia, 57
kidney transplantation in children, 558
laparoscopy in intersex patients, 282
morphometric analysis in cryptorchidism, 562
minimally invasive pediatric nephrectomy, 273
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surgery for cryptorchidism, 57
testicular stereology in cryptorchidism, 562
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urinary diversion, laparoscopic, 214
urofacial syndrome, 477
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antihypertensive drugs, 342
erectile dysfunction after long-distance cycling event, 497
hypertension and sildenafil, 342
IIEF, 452
in spinal cord trauma, 376
pelvic floor exercises for erectile dysfunction, 403
sexual function following vasectomy, 452
sildenafil and multiple antihypertensive drugs, 342
vasectomy and sexual function, 452
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cariotype and varicocele infertility, 241
HSP90 polymorphism, 241
kidney cancer and XP11.2 translocation, 252
TFE3 protein, human, 251
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Y-chromosome microdelection, 241
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Incontinence
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in postmenopausal women treated with raloxifene or estrogen, 182
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stress urinary incontinence, 482
vaginal erosion after transobturator suburethral tape, 289

Infections

laparoscopic nephrectomy in infectious disease, 526
pyelonephritis and laparoscopic nephrectomy, 22
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Infertility

assisted ejaculation in spinal cord trauma, 377
azoospermia, 338
azoospermia and varicocele, 541
genetic polymorphism and infertility, 236
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heat shock protein 90 and varicocele infertility, 236
investigation of non-obstructive azoospermia, 44
intracytoplasmic sperm injection (ICSI), 42
male infertility in spinal cord trauma, 375
non-obstructive azoospermic patients, 338
sperm quality in spinal cord trauma, 379
spermatogenesis after varicocele repair, 541
spermatozoa and spermatids in azoospermic men, 42
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testicular histopathological diagnosis for ICSI, 338

Investigative urology

anatomical risks of transobturator suburethral tape, 505
apoptosis and proliferation in human undescended testes, 404
bladder outlet obstruction, experimental, 579
calcium channel blocker and renal mitochondrial function, 384
continent gastrostomy, 62
detrusor instability, experimental, 579
estrogen effect on voiding in the male mouse, 503
GAG in human penis and albuginea, 83
maternal undernutrition and glomeruli number in rats, 84
Macedo-Malone antegrade enema, 173
Monti principle, 62
pelvic floor exercises for erectile dysfunction, 403
structural alterations of the bladder caused by instability, 579
urinary GAG excretion during normal cycle in women, 174
urinary reservoirs, 62
warm renal ischemia, 384

Kidney cancer: see Renal neoplasms

Kidney transplantation: see Renal transplantation
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calcium, 3
calcium oxalate, 6
calcium oxalate mono and di-hydrate, 6
calcium phosphate, 6
caliceal diverticular calculi, 162
comparison of 3 generations of lithotripters, 271
corticosteroids with tamsulosin medical expulsive therapy for lithiasis,

591
cystine, 6
densitometry, 3
ESWL at 60 or 120 shocks per minute, 391
ESWL for acute renal colic, 163
ESWL in morbidly obese patients, 105
extracorporeal shock wave lithotripsy, 3
follow-up studies, 29
gender, 31
jejunoileal bypass reversal effect on stone formation, 590
lithotripters for SWL in morbidly obese patients, 109
lower pole calculi and ESWL, 392
management of staghorn calculi guidelines, 271
metabolic evaluation, 29
obesity and kidney stones, 70
open surgery, 71
pelvicaliceal stones, 105
percutaneous lithotripsy for staghorn stones, 71
retroperitoneoscopy for renal and ureteral stones, 111
risk factors, 29, 70
stone radiodensity and outcome of SWL, 3
struvite, 6
tamsulosin increases success rate of single ESWL for renal stones, 492
treatment outcome after SWL, 3
ureteral access sheath and stone-free rates, 493
uric acid, 6
weight gain and kidney stones, 70

Pathology

age vs. outcome vs. clinicopathologic findings in radical prostatec-
tomy, 534

classification of urothelial neoplasms, 505
current practice of Gleason grading among pathologists, 172
Gleason grades 3 and 4, clinical outcomes, 81
high-grade PIN and re-biopsy, 171
patient and urologist driven second opinion of prostate needle biop-

sies, 600
PIN and glandular atypia, 80
prognostic and predictive factors in needle biopsy of the prostate, 400
prognostic factors in radical prostatectomy and lymphadenectomy

specimens, 401
propionibacterium acnes and prostate cancer, 500
PSA levels and needle biopsy findings, 502
urothelial neoplasms in patients 20 years or younger, 599

Pelvis

orthotopic ureterocele masquerading a bladder tumor, 549
pelvic neoplams and ureteral obstruction, 117

uretero-vaginal fistula, 264
von Recklinghausen’s disease and urogenital manifestations, 153

Penis

deep-seated sarcomas, 245
degloving of penile skin, 262
GAG in human penis, 83
human superoxide dismutase for Peyronie’s disease, 602
malignant fibrohistiocytoma, 247
neoplasm metastasis, 245
nerves to the male human urethra, 603
Peyronie’s disease, acellular matrix grafts, 198
phimosis and topical steroids, 370
topical treatment of phimosis and foreskin anatomy, 370
total penectomy, 245
traumatic degloving of penile skin, 262

Prostate cancer

age and pathological features in PCa, 331, 534
age vs. outcome vs. clinicopathologic findings in radical prostatec-

tomy, 534
androgen blockade adjuvant to radiotherapy, 286
atrophy in prostate needle biopsy, 279
biochemical progression in patients with screen detected, 506
biopsy, 222
blood loss and laparoscopic prostatectomy, 230
clinical stage, 222, 331
cumulative proportion survival and age, 534
dedifferentiation following antiandrogen therapy, 283
diagnosis, 222
digital rectal examination, 222
disease-free survival, 222
disease-free survival and positive fragments, 37
extent of lymphadenectomy for pTXNO PCa, 180
extraperitoneal laparoscopic radical prostatectomy, 228
extra-prostatic extension, prediction, 447
focal prostate carcinoma, 280
free-to-total PSA ratio, 222
functional results and laparoscopic prostatectomy, 230
Gleason score, 222
Gleason score and age, 333, 534
Gleason score on biopsy, 326
hospital stay and laparoscopic prostatectomy, 228
initial PSA and subsequent cancer detection, 222
invasion of seminal vesicle, prediction, 447
laparoscopic radical prostatectomy, 228
localized prostate cancer, 34, 222, 228
needle biopsy, 34, 131, 326, 445
neoplasms staging, 34, 137, 222, 331, 445
neoplasms staging and age, 331
normal digital rectal examination, 437
organ-confined, 328, 437
outcome following anatomical radical prostatectomy, 86, 437
pathological stage, 137, 222, 331, 437, 445
pathological stage and age, 331
pathological extension by Gleason on biopsy, 326
PIN, 131
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percentage of fragments affected in biopsies, 34, 445
perineural invasion and age, 334
positive lymph nodes, 328
positive seminal vesicle, 328
positive surgical margins and age, 534
prediction of pathological stage though percentage of involved frag-

ments, 445
prognosis, 34
prognostic factors, 34
prostate cancer in large prostates, 87
prostate volume and laparoscopic prostatectomy, 229
prostatic neoplasms, 34, 222, 229
prostatic-specific antigen (PSA), 222
PSA adjusted for transition zone volume, 137
PSA distribution in patients with clinical stage T1c, 438
PSA levels and cure perspective, 437
PSA levels and staging, 36
PSA recurrence, 222
radical retropubic prostatectomy, 222, 437
radiotherapy following radical surgery and impact on urinary conti-

nence, 408
recurrence-free survival according to PSA in stage T1c, 439
relative risk and positive fragments, 38
repeat prostate biopsy following PIN diagnosis, 131
risk factors of seminal vesicle involvement, 447
surgery vs. external radiation vs. seed implantation, 287
surgical technique, laparoscopic, 228
survival of patients with PCa and normal PSA, 222
screening for, 34, 131, 222
testicular metastasis of, 51
testosterone levels are associated with positive surgical margins, 609
total prostate volume vs. transition zone volume, 140
transition zone, 137
tumor extension and age, 534
ultrasound guided biopsy, 34

Reconstructive urology

anterior anastomotic urethroplasty, 319, 459
artificial pathway for bladder control in children with spina bifida,

405
buccal mucosal graft for urethral reconstruction, 406
buccal mucosal grafts placed on the ventral, dorsal or lateral surface of

the urethra, 605
buccal mucosal onlay urethroplasty, 320
complications of synthetic slings, 85
donor-site morbidity in buccal mucosa urethroplasty, 604
drug therapy in female SUI, 176
duloxetine and pelvic exercises for SUI, 175
fasciocutaneous urethroplasty, 319
ileal neobladder in women, 410
laparoscopic assisted cystoprostatectomy and ileal bladder, 362
laparoscopy for treatment of incisional lumbar hernia, 309
Macedo-Malone antegrade continence enema, 173
Monti principle, experimental, 62
polypropylene mesh for incisional lumbar hernia, 311
primary urethral reconstruction, 177
recanalization of ureter by guide-wire puncture, 264

reconstruction after sling erosion in women, 262
reconstruction of penile and scrotal skin, 262
urethroplasty, extended complications, 315
urinary reservoirs, experimental, 62
urinary reservoirs, laparoscopic, 362
ventral buccal mucosal onlay urethroplasty, 459

Renal neoplasms

age, 12
angiomyolipomas, 269
cancer specific survival, 13
collecting duct carcinoma and oncocytoma, 465
conservative surgery, 100
cryoabaltion, 273
disease-free survival, 13
epithelial neoplasms, 467
kidney carcinoma and XP11.2 /TF3 (ASPL-TFE3) gene, 251
microvascular invasion, 12
necrosis, 12
nephrectomy for, 251
neoplasm metastasis, 10
oncocytoma, 465
partial nephrectomy, 100
prognostic factors in sarcomatoid tumors, 10
recurrence, 12
renal cell carcinoma as a cervical mass, 151
renal pelvis tumor and pseudo-Meg’s syndrome, 256
sarcomatoid renal cell carcinoma, 10
TFE3 protein, 251
thrombus in the inferior vena cava, 49
tumor size, 12
XP11.2 translocation, 251

Renal transplantation

bench surgery, 519
cadaveric kidney transplantation, 519
graft survival in children, 558
grafts with multiple arteries, complications, 125
hand-assisted right laparoscopic nephrectomy, 17, 421
in children, 558
living donors, 17, 421
multiple arteries, 519
renal arteries and hand-assisted right laparoscopic nephrectomy, 17
right renal vein elongation with vena cava, 519

Surgical technique

buccal mucosal grafts placed on the ventral, dorsal or lateral surface of
the urethra, 605

donor-site morbidity in buccal mucosa urethroplasty, 604
extracorporeal circulation for nephrectomy, 49
transperitoneal laparoscopic nephrectomy in inflammatory disease,

25
for nephrectomy with thrombus in the inferior vena cava, 49
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grafts with multiple arteries, complications, 125
hand-assisted right laparoscopic nephrectomy, 17
hand-assisted laparoscopic nephrectomy in large kidneys, 526
indications for percutaneous nephrostomy for patients with obstruc-

tion, 117
laparoscopic assisted cystoprostatectomy and ileal bladder, 362
laparoscopic extraperitoneal prostatectomy, 228
laparoscopic nephrectomy in inflammatory disease, 22
laparoscopic ureteral reimplantation, 51
laparoscopy for treatment of incisional lumbar hernia, 309
Monti principle for continent gastrostomy, 62
partial laparoscopic nephrectomy, 100
retroperitoneal laparoscopic nephrectomy in inflammatory disease, 25
retroperitoneal laparoscopic partial nephrectomy in cancer, 102
retroperitoneoscopy for renal and ureteral stones, 111
right renal vein elongation with vena cava, 519
simplified upper pole nephrectomy in children, 157
stents for urethral stricture, 552
transluminal puncture in complete ureteral obstruction, 264
transperitoneal laparoscopic partial nephrectomy in cancer, 102
vascular technique for renal grafts with multiple arteries, 125
Y-shaped orthotopic ileal bladder by laparoscopy, 362

Testis, Adnexas and Scrotum

abnormalities, 57
apoptosis and proliferation in human undescended testes, 404
benign neoplasms, 359
biopsy for predicting spermatozoa for ICSI, 338
collagen analysis in cryptorchidism, 562
conservative surgery for benign tumor, 359
cryptorchidism, 57
fetus, 57
hCG vs. collagen and seminiferous analysis in cryptorchidism, 562
hematocele of vaginal sac, 555
inguinal hernia, 57
MRI for differential diagnosis of scrotal mass, 555
non-obstructive azoospermia, 338
pre-pubertal dermoid cyst, 359
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scrotal ultrasonography, 555
seminiferous tubules in cryptorchidism, 562
sperm collection by testicular biopsy, 338
testicular histopathology predictive of ICSI, 338
testicular metastasis of prostate cancer, 54
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varicocele-associated infertility, 236
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cell-seeded acellular matrix, 199
extracellular matrix grafts, 192
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small intestine, 192
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Trauma
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conservative management of abdominal gunshot wounds, 169
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ureteral lesions, 264
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complete ureteral obstruction and puncture, 264
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intrinsic ureteral obstruction, 431
laparoscopic ureteral reimplantation, 51
orthotopic ureterocele, 549
retrocaval ureter, 147
retrograde double-J stenting, 431
ureteral obstruction, 117, 431
ureteral replacement, 198
ureteral replantation, 356
ureteral stent, 431
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ureterocele, 157
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abnormalities, 259
angiomyxoma mimicking urethral tumor, 475
anterior anastomotic urethroplasty, 319, 459
artificial sphincter for recurrent stenosis treated with stent, 552
buccal mucosal grafts placed on the ventral, dorsal or lateral surface of

the urethra, 605
buccal mucosal onlay urethroplasty, 320
donor-site morbidity in buccal mucosa urethroplasty, 604
early catheter removal after urethroplasty, 459
fasciocutaneous urethroplasty, 319
fibroepithelial polyp, 155
hypospadias repair, tissue engineering, 196
partial urethral duplication in human, 259
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posterior anastomotic urethroplasty, 319
recurrent vesico-urethral anastomosis, 552
stents for urethral stricture, 552
urethral neoplasms, 155
urethral stricture, 315, 459
urethral stricture after radical prostatectomy, 552
urethroplasty, acellular matrix grafts, 197
urethroplasty, extended complications, 315
ventral buccal mucosal onlay urethroplasty, 459

Voiding dysfunction, see also incontinence
bladder filling with hypertonic and hypotonic solutions, 569

completely dry rate: a critical re-evaluation of the outcomes of slings,
612

cystometry in rats, 579
cystoscopy with hydrodistension for interstitial cystitis, 508
darifenacin in the management of urinary urgency, 181
effect of fluid intake on urinary symptoms in women, 610
overactive bladder, 569
Portuguese version of ICIQ-SF, 482
pubovaginal sling - small intestinal submucosa, 196
sacral neuromodulation, 509
solifenacim antimuscarinic agent in overactive bladder, 89
structural alterations of the bladder caused by instability, 579
urodynamics, 569
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