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InTRoduCTIon
Urolithiasis in the pediatric age group occurs  less fre-
quently than in adults, with male prevalence (1-4).
Epidemiological data suggest that stone composition and
location change according to age (5-7). These changes
are usually an expression of nutritional disorder or meta-
bolic changes associated with aging cell (8). During our
work we will try to highlight the modification of epi-
demiological characteristics of pediatric urolithiasis
(composition and location) depending on patients’ age.

PaTIenTs and meThods
Two hundred and five children (122 boys and 83 girls)
aged 3 months to 16 years with urolithiasis were admit-
ted between 1993 and 2007 to the paediatric surgery
department at the University hospital of Monastir.
Documentation included recording of age, sex, residen-
cy, age of onset of symptoms, age of diagnosis of stone
disease, clinical presentation, past medical and surgical
history, family history of stone disease, and recurrence

(which was considered to be present  if the patient had
previous surgery or spontaneous passage of stone before
presentation). 
Urine culture was carried out in 168 cases. All stones
were documented radiologically by ultrasound and intra-
venous urography.
All stones were examined by infrared spectroscopy at the
Laboratory (Figure 1) The structure of each one was
established using stereomicroscope to define the mor-
phology of the stone and to select its parts (nucleus or
core, internal section, and external surface), in order to
determine its molecular and crystalline composition by
infrared spectroscopy. The stone component was consid-
ered as main component if it exceeded 70% of the total
stone composition. 

ResulTs
Of the 205 children with urolithiasis, 122 (59.5%) were
males and 83 (40.5%) were females, sex-ratio was 1.47.
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Objective: Studies evaluating the influence of age and gender on the distribution of the
various types of paediatric urinary calculi are scarce. Aim of our study was to high-
light the modification of epidemiological characteristics of this pathology depending on
patients’ age and gender.
Patients and methods We present the results of a study based on 205 calculi (from 122

boys and 83 girls) analyzed by infrared spectroscopy between 1993 and 2007. 54.6% of the
patients were under 5 years. 
Results: Calcium oxalate (CaOx) was the predominant constituent in 54.7% of stones, followed
by calcium phosphate and ammonium urate (14.6% each). We found a male preponderance for
struvite stones (12.3% vs 1.2%), and an increasing prevalence of calcium oxalate stones with
age (42.9% in infants vs 59.3% in older children). Purines stones were observed in 20% of cases,
but their prevalence decreases with age (28.6% in infants vs 18.5% in old children).
Conclusion: the increase of calcium oxalate stone rate in school age children and the decrease
of purines stones confirm the change on the etiology of urolithiasis according to age.
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then children (12, 17). On the contrary urinary lithiasis
caused by genetic diseases is proportionately more fre-
quent (18). This is not surprising since these diseases are
congenital and can therefore occur at birth. 
Struvite remains the best marker of urinary tract infections
by urease producing bacteria (5, 19), particularly in young
boys. Struvite was identified as the main component in 16
calculi (7.8%), thus suggesting that urea-splitting bacteria
played a major part in the formation of these stones. 
Table 1 shows 22 calculi containing some struvite, but in
six of them the nucleus did not contain struvite, sug-
gesting that another cause was responsible for the initial

Children’s age at presentation ranged from 3
months to 16 years and 55.1% of the study
group was below 5 years of age. The number
of patients stratified by age and sex is shown
in Figure 2. Patients were predominantly
coming from rural areas (66.7%) of the cen-
tral coast of Tunisia.
The dietary survey showed a diet rich in
sorghum and chocolate in 50.3% of patients
over 10 years. The X-ray examination car-
ried out to all our patients, demonstrated the
presence of obstructive stones in 60 cases
(29.2%). Multiple stones were detected in
117 patients (57%). In 140 patients
(68.3%), calculi were located in the upper
urinary tract (in 105 in the kidney and in 35
in the ureter), in 63 patients in the bladder,
and in 2 in the urethra. Infants were more
affected by bladder stone (Figure 3). No
clear male predominance was observed in
children with bladder (sex ratio 1.42) or
kidney calculi (sex ratio1.38). whereas male
predominance was more evident in younger
children under 5 years of age, and especially
in those presenting with bladder calculi (sex
ratio 2). Anatomical defects were detected in
16 patients (7.8%). 
As shown in Table 1, the most common
components of the urinary stones were
whewellite (72.7%), ammonium urate
(47.3%), and struvite in 32 (10.7%) where-
as the more common component of stone
nucleus was whewellite. 
Young boys were more affected by struvite
stones than girls (p < 0.05) (Table 2). The
proportion of calcium oxalate and calcium
phosphate stones increased with age, respec-
tively; from 48.6%-5.7% in patients ≤ 2
years to 59.3%-14.8% in patients in the10-
16 year group (Figure 4). 

dIsCussIon
Calcium oxalate is the most frequent chemical
compound of urinary calculi being present in
approximately 70-80% of stones (8).
According to Daudon et al. (9) calcium oxalate
stones from developing countries are mainly
observed in North Africa and Minor Asia. In
our study calcium oxalate stones were found
in 54.7% of all cases. This rate compare with those report-
ed by Moroccan (10), Algerian (11) and French (12)
papers. Calcium oxalate monohydrate remains the most
frequent component in Tunisian children stones (13-15)
even if its frequency fell during the last 12 years period
(15). The absence of whewellite type Ic, excludes primary
hyperoxaluria origin of whewellite stones. These data con-
firm those obtained from dietary survey and demonstrate
the influence of dietary habit. Stone composition is very
different depending on the patient’s age. This difference
persists throughout life (6, 16). Calcium oxalate stone
linked to dietary habits, is frequent among adults more

Figure 1.
Some stones morphology.

(a, b) Whewellite type Ia. Stone with smooth and mammillary surface.
(b) Note the presence of a papillary umbilication. 
(c) Weddellite type IIb, speculated surface with thick, entangled and

opaque bipyramidal crystals. 
(d) Staghorn  stone struvite type IVb.

Figure 2.
Age and sex distribution of 205 Tunisian children with urolithiasis.



stone process and that infec-
tion was secondary.
These results are comparable to
those reported by Daudon (12)
where a frequency of 9.9% was
presented, but significantly less
than those reported in our
neighbouring countries (11,
20) and in some developed
countries like Switzerland (21)
where struvite accounted for
35% of cases. 
The relationship between fre-
quency of main types of stones
and patients age was previous-
ly reported by Daudon et al.
(22). This reflects both nutri-
tional change and metabolism
evolution depending on
patient’s age. These data were
widely noted in adults (22,
23). When comparing data col-
lected in our series between
infants and older children, we
found that calcium oxalate
holds an absolute majority
among children over 10 years
(p < 0.05). The high frequency
of the whewellite at teenage
child evokes the role of hyper-
oxaluria food-borne in devel-
oping these stones. Indeed, the
dietary survey revealed an
excessive intake of chocolate
and sorghum in more than half
of patients in this age group. 
The progressive increase of cal-
cium phosphate stones among
older children is related to the
concurrent decrease of calcium
oxalate dihydrate (weddellite)
which disappears. 
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Figure 3.
Stone location according to age.

Figure 4.
Stone location according to age.

Component Boys (n = 122) Girls (n = 83) Total (n = 205)
number % number % p number %

Whewellite                  79 65.8 70 82.4 p < 0.01 149 72.7
Ammonium urate 54 45.0 43 50.6 NS 97 47.3
Weddellite                 37 30.8 24 28.2 NS 61 29.7
Carbapatite               29 24.2 27 31.8 NS 56 27
Struvite                        20 16.7 2 2.4 p < 0.001 22 10.7
Anhydrous uric acid 10 8.3 6 7.1 NS 16 7.8
Sodium urate 5 4.2 3 3.5 NS 8 3.9
PACC                          1 0.8 2 2.4 NS 3 1.4
Dihyrated uric acid 2 1.7 0 0.0 - 2 1
Cystine 3 2.5 0 0.0 NS 3 1.4
Vaterite 2 1.7 0 0.0 - 2 1
Artefact 1 0,8 0 0.0 NS 1 0.5

Table 1.
Stones composition according to sex (n = 205).
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Ammonium urate was the main component of the nucle-
us in only 19.0% of our stones whereas a frequency of
29.5% was noted in our neighbouring countries (11) and
a even higher frequency of 40% in Pakistan (24) in com-
parison to a 11% frequency reported in France (25). 
According to our results, purines stones were more fre-
quent in infants (28.6%) than in teenagers (18.5%). The
most remarkable change in purines stones was the dis-
appearance of uric acid anhydrous.  Metabolic (genetic
or acquired) disorder can be mentioned to explain this
change. However, we believe that tubular immaturity in
infants associated to a lack of reabsorption of uric acid is
the main reason in this case (20). 
Girls and boys under 5 years seem to be more affected
than teenagers by infections stones. At school age, inci-
dence of infectious calculi decreases gradually in both
sexes and stone composition begins to move towards
more typical species represented by calcium oxalate. Our
results confirm those reported in some papers (14, 15,
24, 25) which assess  that younger boys are more affect-
ed by urinary tract infections. 

ConClusIon
The epidemiology of renal stones is still changing in our
country towards a predominance of calcium oxalate
stones. The increase of calcium oxalate stones in school
age children and the decrease of struvite and purines
stones confirm the change on the etiology of urolithiasis
according to age. 
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a: difference between boys and girls (age ≤ 5 years): p < 0.05.  b: difference between boys and girls: p < 0.05
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INTRODUCTION
Urinary lithiasis is one of the most common benign uro-
logical diseases. It affects the health of the entire world
population, that is to say no geographical area, or cultural
or ethnic group has been known to suffer to any greater or
lesser extent (1). The annual incidence of nephrolithiasis
estimated in Europe and North America is 0.5% (2).
In the United States, the prevalence grew from 3.2% to
5.2% respectively from the mid-1970s to the mid-
1990s (3).
The risk of developing urinary stones throughout one’s
lifetime stands at 15%. The risk of recurrence is 50% in
the first 5-10 years, increasing to 75% in 20 years (4).
In recent years, there has been a new growing interest in
urinary lithiasis. The exact series of biological events
from urinary supersaturation to crystallization, and final-

ly to stone formation has not been thoroughly defined
yet. It is expected, however, that proteins and peptides
are critical mediators of the crystallization process, but
there is no clear evidence just how they really work in
physiopathological pathways (5).
Many investigators are currently analysing crystal-pro-
tein interactions in fresh human urine, in in vitro kidney
cell lines and in the stone matrix using proteomic and
molecular biology (6).
The different origins of proteins which have been identi-
fied in the stone matrix (i.e. extracellular, intracellular,
membrane proteins) attests to the complex and multifac-
torial pathogenesis for stone formation (7).
Nevertheless, a well-defined pathological approach to
the disease remains complex. The clinical approach is
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also quite difficult, particularly in the management of
recurrences. With the exclusion of patients suffering
from predisposing diseases (metabolic or otherwise),
detectable from radiological or laboratory tests, many
patients have not revealed any physiopathogical/meta-
bolic alterations that justify the “stone forming status”
and recurrences of the disease.
Nowadays, a marker of the disease is as of yet unavail-
able. Prevention, therefore, cannot take place as it is not
feasible to clearly identify those subjects who are predis-
posed to a first occurrence of urinary stones, as well as
recurrences following treatment. In this study, we
approached the proteomic analysis assessing the urinary
protein composition of patients affected by calcium
oxalate (CaOx) nephrolithiasis. We then compared the
results with the same number of healthy subjects using a
matrix-assisted laser desorption/ionization mass spec-
trometry (MALDI-TOF), in the mass spectrum between
1 and 5 kDa (medium size peptides).
As proposed by Chauvet and Ryall, intracrystalline uri-
nary proteins < 10kDa probably facilitate intracellular
proteolytic digestion and destruction of crystals phago-
cytised by urothelial cells, so protecting against urolithi-
asis (8). Keeping in mind the research for signs indicat-
ing the possible presence of biomarkers or any predis-
posing factors in patients affected by CaOx nephrolithia-
sis, aim of this study was to explore a different urinary
proteic section, the so-called “medium size peptides”,
with a molecular weight ranging from 1 to 5 kDa.

MATERIALS AND METHODS
The patients enrolled in the study were outpatients
undergoing extracorporeal shock wave lithotripsy treat-
ment (SWL) who joined our Institution.
The only inclusive criterion was the presence of renal
radiopaque stones < 15 mm in diameter. Exclusion criteria
included: recent episodes of renal colic (less than 3
months), to avoid a bias concerning the occurrence of
acute phase proteins and other molecules released because
of damage to urothelial cells; the presence of radiolucent
lithiasis to avoid a bias regarding the composition of
stones; renal impairment; upper urinary tract obstruction
and malignancy. With regards control subjects, healthy
individuals were selected on the basis of a close compari-
son in terms of age and sex to patients. Furthermore, these
subjects did not suffer from any urinary stones and their
renal ultrasound study resulted negative.
Internal Review Board approval of the study was
obtained. We were obliged to inform patients and con-
trol subjects of the need to complete an informed con-
sent form. On that basis, therefore, we enrolled 17
patients (Male = 11, Female = 6; mean age 45 yrs ± 14
SD) and 17 healthy control subjects, performing a close
match in terms of age and sex.
Before the SWL treatment, we collected a venous blood
sample (dosage of glucose, creatinine, urea nitrogen, uric
acid, serum electrolytes, PTH), a sample of urine collect-
ed over 24h (dosage of urinary calcium, phosphate,
oxalate, uric acid, citrate), and a sample of urine (from
the second micturition in the morning) in order to carry
out a proteomic study. Therefore, all patients were treat-

ed using the SWL, with a request from ourselves to deliv-
er debris expelled, in order to allow us make a detailed
crystallographic analysis. From the control subjects, we
only collected a sample of urine for the proteomic study.

Urine sample collection, handling and storage
Regarding urine collection, a sample from the second
micturition in the morning was taken. All samples were
centrifuged in a refrigerated centrifuge (2000 g for 10
minutes) to eliminate any cellular fraction. The super-
natants were centrifuged (5000 g for 10 minutes) to
eliminate particles and the limpid supernatants were
finally stored at -80°C until analysis.

Preparative magnetic purification, desalting step and
MALDI-TOF analysis 
5 ml of supernatant of each sample and 10 ml of binding
solution were placed in standard thin-wall PCR tubes, 5
ml of MB-C8 suspension of magnetic beads were then
added and carefully mixed (Care MB-HIC 8, [magnetic
bead-hydrophobic interaction chromatography], Bruker
Daltonics, Bremen, Germany). The tubes were then
placed in a magnetic bead separator and, after 30 sec-
onds, the supernatant was carefully removed and dis-
carded. The beads were washed three times in 100 ml of
washing solution. The bound peptides were then eluted
from the beads with 5 ml of 50% acetonitrile.
The peptides eluted from the beads were premixed 1:1
with matrix solution (5 g/L cyano-4 hydroxycinnamic acid
in 50% acetonitrile/0,1% trifluoroacetic acid), deposited
onto a stainless steel target according to the dried droplet
method and analyzed using a MALDI-TOF MS (Bruker
Daltonics Autoflex mass spectrometer, Bremen, Germany).
MALDI-TOF mass spectrums were acquired with a
pulsed nitrogen laser (337 nm) in linear mode. In posi-
tive linear mode, spectrums were obtained with an ion
source of 19 kV, a pulsed ion extraction time of 150 ns,
a detector gain voltage of 1400V and laser frequency 5
Hz. The final mass spectrums were produced by averag-
ing 500 laser shots to improve the signal-to-noise ratio.
Calibration was performed using Angiotensin I and II,
substance P and Bombesin.
The matrix used was the same for both patient and con-
trol subject analysis. Peak lists and signal intensity of
each mass were created and automatically calculated
based on the sophisticated numerical annotation proce-
dure algorithm using the FlexAnalysis 2.0 software
(Bruker Daltonick, Bremen, Germany).
The data was further processed according to the ClinProt
tool program: the raw spectrums were normalized to
their own total ion count and then calibrated once again
using the most prominent peaks. The baseline was then
subtracted to allow detection of peaks.

RESULTS
Of the 17 patients enrolled, none showed any signs of
organic abnormalities of the urinary tract in the radio-
logical tests carried out, or any alterations in blood
chemistry tests. In all patients, serum creatinine and
BUN levels were respectively in the range of 0.5-1.2
mg/dl and < 23 mg/dl. Two patients showed an increased
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urinary oxalate dosage, while two others had a lower
concentration of urinary citrate.
The CaOx composition of all stones was defined from the
crystallographic analysis of the stone debris’s expelled by
the patients after shock wave lithotripsy treatment.
MALDI-TOF mass spectrums for each patient and
his/her control (matched in terms of age and sex), were
acquired. No significant differences in the patient’s and
control subject mass spectrums were detected: all peaks
overlapped (Figure 2). Furthermore, the values of peak
intensity are comparable in both the patients mass spec-
trums and those of the control subject ones.

DISCUSSION
The pathogenic mechanisms of renal stone formation are
complex and not clearly defined.

A better definition of urinary pro-
teome was recently obtained by
Adachi et al. (9), with the identifica-
tion of 1.543 proteins. Urines are rich
in extracellular proteins, plasmatic
membrane proteins and lysosomal
proteins, while other intracellular
proteins are poorly represented. It
was expected that urine contains
many extracellular proteins, for defi-
nition; however, the presence of plas-
matic membrane proteins and lysoso-
mal proteins was not expected.
Pathophysiological changes in the
genitourinary tract and kidneys are
reflected by changes in the urinary
proteome.
Urine is a sampling of all the plasma
proteome, but with a significant bias
due to the physiology of urine for-
mation, taking into consideration
the peptides and proteins added to
the urinary tract (10-15).
Notably, the urine/plasma ratio of
concentrations for most proteins
with the size of albumin, or even
larger is less than 0.001, while the
ratios of smaller proteins and pep-
tides are usually closer to 1: urine,
compared with plasma, is approxi-
mately 1000-fold enriched in low-
molecular-weight proteins and pep-
tides relative to large plasma protein
components (16).
A MALDI-TOF mass spectrometry
can, at the same time, provide the
mass of all the molecules absorbed
in the matrix, in a range that is more
or less widely established by the
operator. A MALDI-TOF does not
perform a quantitative analysis but a
qualitative one: the intensity of the
peaks depends generally on the
interaction between the matrix and
the peptide.
The MALDI-TOF is indicated to

detect markers of the disease, and it may solve a complex
sample providing data regarding the molecular masses of
all proteins inside. Another great advantage is that the
spectrums may be compared to other spectrums obtained
from different samples in order to assess any differences.
Urine sample assessment in the range of 1-5kDa, using a
MALDI-TOF mass spectrometer, has allowed us to explore
a particular section of the urinary proteome in patients
suffering from urinary stones: medium size peptides.
We have studied medium size peptides because progres-
sively data of a close relationship between these peptides
and urinary lithiasis are emerging in literature. Their daily
excretion is high, approximately 2-7 mg/die, even if other
studies have reported higher values (17-19). To deter-
mine how urinary proteins influence the physiopatho-
genetical pathway, Chauvet and Ryall (8) investigated the

Urinary citrate and renal stone disease: The preventive role of alkali citrate treatment

Figure 1. 

A mass spectrum of a female stone patient 21 years old. 
Molecular weight of peptides are expressed as the m/z ratio 

(m = mass, z = electric charge). Y-axis reports the intensity of each peak 
according to a scale based on an arbitrary units (a.u.).
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CONCLUSIONS
The analysis of urinary peptides < 5kDa we made in our
study failed to detect significant differences between the
urine of stone former patients and the urine of healthy
subjects and, consequently, no signs of possible biomark-
ers or any predisposing factors have been found in stone
former patients. 
Further researches are requested in order to explore a dif-
ferent proteic section, so focusing a mass spectrometry
analysis on protein > 5 kDa. 
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Uric acid calculi account for a significant percentage of
urinary stones, although their incidence varies between
countries and accounts for 5 percent to 40 percent of all
urinary calculi (1-3). Atsom et al. reported 75 percent of
the stones in Israel were uric acid (4). In another study
in the Sudan, 57 percent of stones contained uric acid
(5). Although the incidence of uric acid varies from
region to region certain patient subgroups have a much
higher prevalence of uric acid stones, such a post ileosto-
my patients where 80% of stones were uric acid (6).
Furthemore in patients who have hyperuricemia without
gout, the risk of urolithiasis seems somehow less.
Therefore, Yu and Gutman have shown that in patients
with gout the risk of forming uric acid stones is related
to the uric acid excretion levels. Of those patients excret-
ing over 1000 mg per 24-hour period, 50 percent have
stones; over 900 mg percent, 38 percent; over 700 mg,
34 percent; and over 500 mg, 21 percent (7).

ACID URIC BIOCHEMISTRY
Uric acid is the end product of purine metabolism in

humans and Dalmatan dogs. In the other mammals uric
acid is further broken down into allantoin by the
enzyme uricase. Allantoin is 10 to 100 times more solu-
ble compared to uric acid. So the loss of uricase activity
in humans and Dalmata dogs accounts for acid uric
stone formation only in these mammals (Figure 1). The
average adult consumes about 2 mg of purine per kilo-
gram of body weight which results in 200-300 mg of
urine uric acid daily. Endogenous production is also
about 300 mg/day. Total uric acid excretion is about 600
mg/day for an average person. Excretion of xantine and
hypoxantine is normally in the range of 10-50 mg per
24-hour period.
One of the critical determinants of uric acid solubility is
the urine hydrogen ion concentration. The pK of uric
acid is variously quoted as being 5.35-5.75. Figure 2
shows the urine pH on the abscissa, the percent of the
total uric acid is free on the ordinant, and a pK 5.57. At
this point 50 percent of the total uric acid is free uric
acid. The solubility of free uric acid in urine is somehow
different in water because of the modulating effect of
other cations. At pH 5.0 in urine, therefore, the solubili-

145Archivio Italiano di Urologia e Andrologia 2010; 82, 3

REVIEW

Urinary alkalization for the treatment
of uric acid nephrolithiasis.

Elisa Cicerello, Franco Merlo, Luigi Maccatrozzo 

Unità Complessa di Urologia, Ospedale Ca’ Foncello, Treviso, Italy

Three major conditions control the potential for uric acid stones: the quantitative
excretion of uric acid, the volume of urine as it affects the urinary concentration of uric
acid and the urinary pH. However, the most important factor for uric acid stone for-
mation is acid urinary pH that is a prerequisite for uric acidic stone formation. Indeed
the goal standard of urinary alkalization is to achieve a pH  of 6-6.5. Administration

of alkali should be titrated appropriately by pH paper to record urinary pH until a steady state
is achieved. Alkali therapy such as sodium bicarbonate and potassium citrate has been advo-
cated on the basis of established clinical experience, although potassium citrate should be pre-
ferred because it may avoid the complication of calcium salt precipitation. Recently it has been
reported the clinical efficacy of therapy with potassium citrate/potassium bicarbonate for dis-
solution of radiolucent stones respect to control study period (only water daily intake of 1500
ml). Furthemore, mean urinary pH was significantly continuously higher during the alkali
treatment study in comparison to the control study period, even though the mean of urinary vol-
umes were similar in the two periods.
In conclusion urinary alkalization with maintaining continuously high urinary pH values, could
be the treatment of choice for stone dissolution and prevention of uric acid stones.

KEY WORDS: Uric acid stones; Urinary pH; Alkalization.
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ty of free uric acid is approximately 15 mg/100 ml.
However, if the pH is increased to 7.0 the solubility limit
is raised to 200 mg/100 ml (8). Similar results are
obtained when the solubility of uric acid is determined
in water samples rather than urine. At pH 5.0 the solu-
bility limit of uric acid in water is 8 mg/100 ml, while at
pH 7.0 the solubility of uric acid is 158 mg/100 ml.
Furthemore, it has been reported that a number of fac-
tors other than hydrogen ion concentration may be
important in determining urate solubility. For univalent
salts the solubility of the anion varies inversely with the
concentration of the cation. For example, increasing the
sodium concentration from 6 to 140 mEq per liter results
in more than a twenty-fold reduction of the solubility of
urate (9). These other salts of uric acid may rarely pre-
cipitate and form stones in urine under certain circum-

stances. Sodium urate may precipitate in the pres-
ence of high urate, an alkaline urine pH and high
sodium content. Only occasionally does this precip-
itation result in sodium urate stones, and this usu-
ally occurs in patients receiving large sodium and
alkali loads with diuretic administration. Ammo -
nium urate stones usually form in conditions of
high ammonia and urate excretion, such as in urines
infected with urea splitting bacteria. 

URINARY PH
A number of studies have documented that patients
with uric acid stones excrete a urine that has a lower
pH than that control subjects or patients with calci-
um oxalate stones (7, 10, 11). However, although the
finding of a low urinary pH is well documented in
patients with uric acid, the basis for this abnormality
in acid excretion is not well understood. In fact stud-
ies concerning the pathogenesis of persistently acid
urine in gout and other uric acid stone patients have
led to controversial results. It is known that urine
ammonia excretion rates are often low in uric acid

stone formers. Since titrable acid excretion is limited by
the number of buffers available, this leads directly to
abnormality low urinary pHs. Acid loading of ammonium
chloride normally provokes a large increase in ammonia
production and excretion in normals. It does not increase
as much in uric acid stone formers as in normal people
(12). Patients with gout also do not get a normal urinary
alkaline tide after meals. The alkaline tide is related to the
secretion of hydrogen ions in the stomach, which results
in increased bicarbonate reabsorption. This bicarbonate is
normally excreted by the kidney, increasing urinary pHs
(13, 14). This same phenomena is not seen in patients
with gout. Furthemore, the lack of diurnal variation in uri-
nary pH has been reported in idiopathic uric acid stone
formers and nighttime is considered as high risk time for
uric acid stone formation (15). 

Figure 1.
Reactions leading to uric acid formation.

Figure 2.
Correlation of uric acid solubility with urinary pH.
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Dissolution of stone can require a prolonged treatment
(from 4 weeks to six months) and the compliance of
patients is mandatory in order to obtain dissolution of
the stones (22, 23).
Recently, Trinchieri et al. (24) have been reported the clin-
ical efficacy of potassium citrate/bicarbonate on 8
patients with non-obstructing and asymptomatic radi-
olucent renal stones (< or = 15 mm) in functioning kid-
neys. Two study periods were considered: during the first
6 weeks period a daily water intake of 1500 ml was sug-
gested whereas in the following 6 week period the same
water intake plus potassium citrate 40 mEq and potassi-
um bicarbonate 20 mEq (divided in two doses). After 6
weeks of potassium citrate bicarbonate therapy (20 mEq
twice daily) complete dissolution was found in three of
the patients. In the other five cases a partial dissolution
was observed and in two of them complete dissolution of
the stone was achieved after prolongation of treatment
for 4 and 6 months respectively. Furthemore mean uri-
nary pH was significantly continuously higher during the
potassium citrate/bicarbonate treatment period in com-
parison to the first study period even though the mean of
urinary volumes were similar in the two groups.
In conclusion medical management with urinary alka-
lization is the cornerstone of the treatment of uric acid
stone in the absence of indications for surgical proce-
dures.
Therefore, prophilaxis with alkaly therapy could prevent
stone recurrence and can be used as complement of
intracorporeal and extracorporeal procedures.
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30 minutes high energy transurethral microwave
thermotherapy (30 minutes TUMT)
for the treatment of chronic urinary retention
in patients with ASA II-III-IV.
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Objective: to investigate if 30-Minutes-TUMT was useful and safe in the treatment of
chronic urinary retention due to BOO in patients with ASA II-III-IV. 
Material and methods: 19 patients with chronic urinary retention (mean age 73.5
years) were scheduled for TUMT treatment because of absolute or relative con-
traindications to surgery. According to ASA classification there were 8 patients ASA

II, 9 ASA III and 2 ASA IV. Routinely parameters were studied before and after treatment. 
Pain and patient's discomfort before, during and after TUMT treatment were registered using the
VAS score (visual analogue scale: 0 = no pain and 10 = maximal pain). Urgency, irritation, and
“how they feel” were registered at 2 days, 1, 2 and 4 weeks after TUMT using VAS technique.
Results: mean follow-up was 31,6 months (range 24-47), among the 9 responders patients
(47,4%) who void normally without need of catheterisation, one patient died 12 months after
the treatment for reasons not connected to the TUMT. Six patients (21.6%) failed the treatment
and underwent  TURP one or two years later (5 were ASA II and one ASA III). Among the 4 of
19 (21.0%) who had intermittent catheterisation after the treatment two died 1 and 2 years
later, one has detrusor instability and one continued intermittent catheterisation. VAS during
treatment was: 0 minute= 0.0; 5’ = 3.1; 15’ = 2.9; 25’ = 2.8; 2 h after the treatment = 0.3. At 3
years follow up  IPSS, QoL and Qmax were still acceptable. No major complication occurred. 
Conclusions: 47.4% of the patients responded positively to the new 30 minutes TUMT remov-
ing the urethral catheter, without needing surgical procedure avoiding the operation risk. 68.4%
also improved their QoL. Local anaesthesia and oral/intravenous analgesia were sufficient dur-
ing treatment. TUMT seems to have no anesthesiological risk. It is an option in patients with
high risk of operation.

KEY WORDS: Bladder outlet obstruction; Transurethral microwave thermotherapy; Chronic urinary
retention; TUMT.

Submitted 23 February 2009; Accepted 30 June 2009

Summary

List of abbreviations:
ASA: American Society of anesthesiologists, operative risk classification score.
TUMT: transurethral microwave thermotherapy.
TURP: transurethral resection of the prostate.
VAS: visual analoge scale.
PRV: post residual voided volume.
LUTS: lower urinary tract symptoms.
BPH: benign prostatic hyperplasia.
Qmax: maximum flow rate obtained during free-flow measurement.
PSA: prostate specific antigen.
BOO: bladder outlet obstruction.
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INTRODUCTION
The literature concerning alternative options for patients
with chronic urinary retention due to BOO is not com-
prehensive. Nowadays minimally invasive treatments for
LUTS and BPH are well studied especially regarding
TUMT (Transurethral Microwave Thermotherapy) treat-
ment (1-4), however urinary retention has been consid-
ered a relative contraindication (5, 6) even if the recent-
ly published updated EAU BPH guidelines recommend
that TUMT is also suitable for high risk- patients pre-
senting with recurrent urinary retention (2).
Many patients hesitate to undergo surgical procedures,
numerous patients have a high risk to general or spinal
anaesthesia. Waiting list for open and endoscopic sur-
gery is also a concern. 
The gold standard prostatectomy, both transurethral pro-
static resection and open retropubic or transvesical enu-
cleation, have certain risks of morbidity and mortality.
Finally, new technologies seem to be very attractive both
to patients and to doctors (6).
It is possible to treat patients with the 30-minute TUMT
protocol without need of other anaesthesia than local
anaesthesia and oral or i.v. analgesia (7).
Studies on transurethral microwave thermotherapy for
treating patients in acute urinary retention are limited in
number available in literature and in follow up (5, 8).
Djavan et al. have conducted a study suggesting in the
preliminary evidence of four months that High Energy-
TUMT could be a useful alternative for treatment of
acute urinary retention due to BPH with a minimal treat-
ment-associated morbidity, in 94% of the patients it was
possible to recover the possibility to void freely at the
same rate as after prostatectomy (90% approximately)
(5). Floratos et al. have evaluated, with a mean follow up
of 6 months, the efficacy of High Energy-TUMT, both 2.5
and 3.5 protocol, for treating acute urinary retention due
to BPH: 9 of 41 patients underwent re-treatment and 11
of 41 went lost to follow up. However, good responders
had improvement in flow, PRV, IPSS and QoL (8).
Acute retention is considered a urological emergency and
has been defined as an inability to void with PRV > 300 ml. 
Significant PVR, absent desire to void and damage of the
upper urinary tract are parameters that define the chron-
ic urinary retention, even if the amount of residual urine
is not well estabilished (8). To our knowledge no publi-
cations on chronic urinary retention and 30 Minutes
TUMT (protocol 3.5) exist.
The aim of this study is to evaluate the efficacy and safe-
ty of the new 30 minutes software of High Energy-TUMT
designed as 3.5 for treating chronic urinary retention in
a prospective study cohort of patients with moderate or
severe co-morbidity giving an idea of its usefulness with
a mean follow-up of 31,6 months. 

MATERIAL AND METHODS
A total of 19 patients (mean age 73.5 years, range 56-88)
with chronic urinary retention because of LUTS due to
BOO were treated in the Sahlgrenska University Hospital
from October 1999 to February 2000 in a single session
TUMT treatment of 30 minutes using the Prostatron
device TUMT 3.5 (Edap Technomed, France). All the

patients had relative or absolute contraindications to sur-
gery (e.g. angina pectoris, severe obstructive pulmonary dis-
ease, congestive heart failure). According to the American
Society of Anesthesiologists, operative risk classification
score (ASA) was: ASA II for 8 patients, ASA III for 9
patients and ASA IV for 2 patients.
Initial patient evaluation consisted of anamnesis, urolog-
ical visit including digital rectal examination and history
of the patient taken from his clinical journal.
Routine blood chemistry included PSA, hemoglobin and
creatinine.
Prostate size was assessed by transrectal ultrasonography
(TRUS) and the prostatic volume calculated using the
formula considering: length x width x height x π/6.
Urethrocystoscopy was performed on all the patients
with rigid or flexible cystoscope. 
If prostatic malignancy was suspected, prostatic biopsy
was done. Nine patients underwent urodynamic evalua-
tion before treatment (Pressure/Flow Study). Ten patients
refused urodynamic study. 
The system for TUMT consists of a microwave generator, a
urethral treatment microwave antenna and a rectal probe. 
A computer software (Prostasoft 3.5) with a maximum
delivery of 80 W of microwave energy controlled the
microwave generator and the cooling system in response
to preset temperatures of the rectal and urethral ther-
mosensors. Treatment time is 30 minutes.
The correct position of the treatment catheter was
checked by transrectal ultrasound.
During the treatment it is allowed to reach a maximum
temperature of 44.5 °C in the urethra and 42.5 °C in the
rectum.
All TUMTs were administered on a dedicated out-patient
basis.
No general or spinal anesthesia was used in the TUMT
group with the exception of intra-urethrally applied lido-
caine hydrocloride jelly (Xylocaine® 2%, Astra, Sweden)
and drug cocktail. 
Drug cocktails included: paracetamol tablets 500 mg
(Panodil®), tolterodin L tatrate (Detrusitol®) 2 mg, mor-
phine intravenous 2 mg, dextropropoxyphen tablets 50
mg (Dexofen®) or diclofenac 50 mg (Voltaren®) and nor-
floxacin 400 mg (Lexinor®, Astra, Sweden) (7).
If necessary, additional morphine was given during the
treatment, 1-2 mg each time, maximum dose 10 mg.
After treatment, paracetamol tablets 500 mg were given
twice a day and norfloxacin 400 mg twice a day for 5 days. 
After treatment, the patient was discharged if he voided
adequately, if not a silicon Foley urethral catheter (14 or
20 Ch) was placed and left for 7 days or more.
During the TUMT treatment we investigated the pain
according to the VAS (visual analogue scale) score: 0 (no
pain) and 10 (worst imaginable pain) at 0 minutes and
at 5, 15, 25 minutes during the treatment and 2 hours
after it (7, 9-14).
Urgency, bladder and urethral irritation and the question
“how they feel” were investigated with the same tech-
nique as we use routinely 2 days and 1, 2 and 4 weeks
after treatment. 
Conventional statistical methods were used to calculate the
mean and standard deviation using computer software.



Differences between values and different parameters
were calculated using Wilcoxon Signed Rank test com-
parisons (15).
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TUMT and chronic urinary retention

Pain 0 min pain 5 min pain 15 min pain 25 min pain 2 hour

0,2 ± 0,6 3,0 ± 2,1 3,0 ± 2,1 3,0 ± 2,2 0,6 ± 1,1

Range: 0-3 range: 0-8,7 range: 0-7,5 range: 0-8 range: 0-7

Table 1.

VAS during treatment.

RESULTS
Nineteen patients (mean age 73.5 years, range 56-88)
entered this study, missing data of objective parameters
before and after treatment were due to technical problems

connected to the urinary retention or because the
patient refused additional investigation. Mean
catheterisation time previous to treatment was
8.4 months, range 2-18. 
IPSS was not determined during urinary reten-
tion. The mean prostate volume determined by
ultrasound was 51cc (range 23-87cc). 
Before treatment, detrusor instability was pres-
ent in 5 of 9 patients investigated (55.6%),
uninhibited overactive bladder in 2 patients
(22.2%). No weak detrusor has been recorded.
All the patients proved to be obstructed.
Blood chemistry revealed: PSA 5.5 ng/ml, range
0.5-14; hemoglobin 140.3, range 117-160; cre-
atinine 119.8, range 80-196.
Thirteen patients underwent prostate biopsy
which were cancer free.
All the TUMT-patients were treated with no
need of hospitalisation, after treatment they
rested 3-4 hours in the outpatient clinic. Energy
delivered was: 118.7 Kj (range 48-136).
No severe complication occurred. Analysis of
pain during the treatment is shown in Table 1
and in the cell line chart both with one standard
deviation.
Statistically significant differences were found
between minute 0 and minute 5, p < 0.0001. 
Additional request of morphine, usually adminis-
tered 1-2 mg at each request with a maximum of
10 mg, has been used in 5 (26.3%) of the patients
during the treatment. 
Complications of the TUMT group were: acute
secondary retention occurred in 18.2%, hema-
turia in 18.2%, urinary tract infections in 18.2%.
Forty-five percent of the patients complained
during the time with Foley indwelling catheter of
bladder spasms with urine leakage.
Perineal discomfort occurred in 65% in low-
moderate manner.
All these complications have been resolved
within the first 4 weeks.
After treatment, 83.3% of the patients had a sil-
icon Foley catheter 14 or 20 Ch as they were not
immediately able to void. Post-treatment mor-
bidity of microwave thermotherapy includes a
rapidly developed oedema in the prostate, and
catheterisation for up to 2 weeks is usually
required.

Figure 1.
Pain during treatment according to the VAS system.

Figure 2.
Pain evaluation 2 days, 1-2-4 weeks after the treatment 

according to the VAS system.
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The mean post-treatment catheter time was 2
weeks, mean post residual urine at removal of
catheter was 268 ml, range 19-500. Forty-two
percent of the patients needed new catheteriza-
tion when the catheter was removed at the first
attempt. 
Treatment failure was considered if the patient
was not able to void. 
Mean follow up was 31.6 months with a range of
24-47: 9 of 19 patients (47.4%) voided normal-
ly without need of catheterization. Six patients
(21.6%) failed the treatment, 4 of 19 (21.0%)
patients need intermittent catheterization once
or twice per day but could void in between. No
major complication occurred. Among the 4 of 19
(21.0%) who had intermittent catheterisation
after the treatment two died 1 and 2 years later
for problems not correlated to the TUMT treat-
ment, one has detrusor instability and one con-
tinued intermittent catheterisation. Three
patients (all ASA II) underwent TURP 5, 8 and
11 months after TUMT.
Mean Qmax and PVR 12 weeks after treatment
were respectively: (13.1 ml/s and 158 ml). IPSS
and quality of life were respectively (12.1 and 2.4). 
In the cell line chart, Figures 2, 3, 4 and 5, pain, urgency,
irritation and “how they feel”, respectively, are shown
according to the VAS system 2 days and 1, 2 and 4 weeks
after the treatment with one standard deviation.

DISCUSSION
To our knowledge, no studies are available to provide
preliminary evidence that 30 Minutes TUMT is an alter-
native option to prostatectomy in unselected patients
with chronic urinary retention and ASA II, III or IV. 
In a prospective randomized trial comparing TUR-P and
laser therapy in men with chronic urinary retention (the
CLasP Study) (16) the authors showed that TUR-
P remains the treatment of choice because of its
superior effectiveness while laser therapy had a
decreased risk of complications and shorter hos-
pital stay. However, several complications
occurred in the ClasP Study during hospital stay
(septicemia, symptomatic urinary tract infection,
blood transfusion, confusion).
This study with a mean follow up of 32 months,
if compared to Djavan’s study (limited length of
follow up) and to Floratos’study (mean follow
up 6 months), shows the durability of this treat-
ment (5, 8). We lost 2 patients because of unre-
lated diseases and high age (84 and 86 years).
Floratos et al. treated patients with acute urinary
retention with high energy TUMT obtaining
good responses at 12, 26 and 52 weeks Qmax of
15, 11 and 15 ml/s; IPSS of 7, 5 and 2, PVR of
61, 8 and 35 cc, respectively; QoL of 1 at all vis-
its. The re-treatment rate after 1 year was 25%,
thus very similar to our results (8).
Lim’s study has analysed the outcome of patients
in acute urinary retention due to BPH after the
removal of the catheter, 58% of the patients were

successfully relieved of their catheter without any treat-
ment 24 hours and 48 hours after admission (17).
The risk factors for failure were PVR more than 800 ml
and high PSA value.
Thus it is difficult to compare studies of acute and chron-
ic retention.
Still, the number of non responder is high if compared to
other studies (80% of the patients were successfully
relieved of their indwelling catheter) (18). 
However, in our study, we had a selection of disabled
patients with chronic urinary retention.
Generally, as discussed by Floratos et al. (8), patients pre-
senting in urinary retention are older with poor health
status and they have an increased risk of peri-operative

Figure 3.
Urgency evaluation 2 days, 1-2-4 weeks after the treatment 

according to the VAS system.

Figure 4.
Irritation evaluation 2 days, 1-2-4 weeks after the treatment 

according to the VAS system.



morbidity and re-operation due to bleeding and mortal-
ity. The health status of our patients with chronic urinary
retention was worst: we had 57.9% of the patients with
ASA III and IV. 
Peri-operative complications and mortality of chronic
retention are similar to those associated with acute
retention.
Treatment failures are directly influenced by advanced
age (the mean age of our patients was 73.5 as in Floratos’
study), important post void residual urine volume (mean
post residual urine at removal of catheter was 268 ml,
range 19-500), poor sensation and low bladder compli-
ance (mean catheterization time was 8.4 months) (8).
Two non responders showed to have detrusor instability
before TUMT treatment. 
In our opinion, advanced age and low bladder compliance
could be the explanation of the non responder patients.
Results obtained during the TUMT treatment show that
high energy treatment can be done without the need of
the anaesthesiologist in day hospital management.
However patient's compliance is still necessary. No dif-
ference has been noticed if compared to non high risk
patients (19).
The effectiveness and tolerability of thermotherapy 3.5 in
30 minutes allow the opportunity to reduce medication-
related side effects, intensive patient monitoring and
patient’s discomfort. This means that our patients can be
discharged a few hours after the treatment. No patients
needed hospitalization after TUMT (19).
More than 80% of the patients had mild-moderate pain
during the treatment.
Total mean energy delivered was 118.7 Kj, one patient
received low energy (48Kj) for unknown reasons.
30 minutes TUMT (3.5 protocol) delivers high energy
and it is not comparable to a surgical procedure in the
patients in urinary retention but it is a good option in
patients with high risk of surgical procedure.

Complication rate is low and no important
complication occurred. 
In our opinion, the major goals of this study
were to underline the number of patients
catheter free which we achieved in 47,4% after
the treatment and the missing of serious com-
plications even if the treatment failed. We can
add the 21,6% of patients who need intermit-
tent catheterisation once or twice per day but
could void in between and who feel satisfied, so
we can assess that 68.4% of the patients have
improved their Quality of Life.
Discomfort and symptoms after treatment con-
nected to quality of life are also important
parameters to be investigated. In our study,
Pain, Urgency, Irritation and “How they feel”
evaluation 2 days, 1, 2 and 4 weeks after the
treatment according to the VAS system showed
excellent results while IPSS and QoL showed
acceptable levels after successful treatment.

CONCLUSIONS
It is possible to treat high surgical risk patients
with chronic urinary retention with 30 min-

utes TUMT without need of other anaesthesia except
for local anaesthesia and oral analgesia in the same
manner of routine TUMT. The level of pain can be rea-
sonably accepted by all patients. TUMT treatment is a
safe option also in patients not suitable for surgery. In
this study, 47,4% of the patients responded positively
to the new high energy 30 minutes TUMT removing the
permanent urethral catheter, without needing a surgical
procedure, avoiding the operation risk. Quality of Life
and symptom score were also improved for most of the
patients. 
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INTRODUCTION
Although the widespread use of PSA in clinical practice
has led to an increased diagnosis of prostate cancer (PCa),
some patients still remain with a persistent suspicion of
harbouring a cancer despite multiple negative biopsies.
Nowadays, extended transrectal ultrasound (TRUS)-guid-
ed or template biopsy schemes constitute the only suit-
able method to increase the detection rate of PCa (1).
US diagnosis was enriched in recent years by the intro-
duction of tridimensional and computerized images and
by the use of contrast media, which allow better charac-
terization of intraparenchymal microvasculature.
Recently, the use of microbubble ultrasound contrast
agents (UCA) in diagnosing PCa has been reported (2-4).
The microbubble-based UCA have improved flow detec-
tion in small vessels and capillaries generating harmonic

signals multiples of fundamental frequency; as the bub-
bles pass through the blood vessels, changes in the con-
trast-enhanced image allow a normal tissue to be differ-
entiated from pathological, based on the dynamics of the
different microvasculature tissue types. Microbubbles
UCA (Sonovue®, Definity®, Imagent®) can be imaged by
CDU (colorDoppler ultrasound) and gray scale harmon-
ic imaging but acoustic power associated with conven-
tional ultrasound and Doppler may destroy many bub-
bles before they reach the external microcirculation.
Ultrasound pulse with low acoustic pressure causes a set
of harmonics that are received by the transducer allow-
ing to select only signals generated from microbubbles;
on the contrary increasing the acoustic pressure causes
the microbubbles to burst. 
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Can Sonovue® targeted biopsy replace extended
or saturation biopsy in prostate cancer diagnosis?
Our experience at primary and repeat biopsy.
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Objective: To evaluate the detection rate of prostate cancer (PCa) at initial and repeat biopsy in
patients submitted to Sonovue® targeted biopsy vs extended or saturation prostate biopsy (SPBx).
Material and Methods: From November 2007 to April 2008 60 patients aged 64 years (medi-
an) underwent extended TRUS-guided transperineal prostate biopsy. Indications to biopsy were:
abnormal DRE, PSA > 10 ng/mL; PSA included between 2.6 and 4.0 and 4.1 and 10 ng/mL with

%free/total PSA ≤ 20% and ≤ 25%, respectively. In 45 and 15 men prostate biopsy was performed as pri-
mary and repeated procedure respectively; median PSA was 8.3 ng/mL vs 11.8 ng/mL and digital rectal
examination was positive in 9 vs 3 patients, respectively. Before performing extended or SPBx scheme in
case of primary (19 cores) and repeated (28 cores) procedure, prostate areas characterized by absence of
enhancement after Sonovue® (2.4 mg) administration on gray scale during continuous harmonic imaging
(HI) contrast-enhanced ultrasound (CEUS) were considered suspicious for PCa and submitted to targeted
biopsy.
Results: 3.5 (median) targeted biopsies were performed in the peripheral zone of 22 men. In patients who
underwent primary and repeated biopsy PCa was detected in 20/45 (44.5%) and 3/15 (20%) cases, but
Sonovue® detected only 6/20 (30%) and 1/3 (33.4%) of cancers, respectively. Sensitivity and specificity of
Sonovue® in diagnosing PCa was equal to 30.0% and 61.5% (primary biopsy) vs 33.4% and 54.5%
(repeated biopsy).
Conclusions: Based on its low diagnostic accuracy, Sonovue® CEUS HI targeted biopsy can not replace
extended or SPBx in diagnosing PCa.

KEY WORDS: Prostate cancer; Extended prostate biopsy; Contrast-enhanced ultrasound; Targeted prostate
biopsy; Microbubble ultrasound contrast agents; Saturation prostate biopsy.
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The detection rate of PCa at initial and repeat prostate
biopsy in 60 consecutive patients submitted to targeted
biopsies after administration of Sonovue® vs extended or
saturation prostate biopsy (SPBx) is reported.

MATERIAL AND METHODS
From November 2007 to April 2008 60 consecutive
patients aged between 53 and 72 years (median 64 yrs)
were submitted to TRUS-guided transperineal prostate
biopsy using a biplanar transrectal probe (BK-Med Pro
Focus, Copenhagen Denmark) with a tru-cut 18 G nee-
dle (Bard; Covington, GA). The SPBx protocol included
at least 9 cores in the peripheral zone of each lobe (Apex,
Med and Base), beginning parasagittally to reach the lat-
eral margins of the gland and 2-4 cores in the transition
zone in case of repeated biopsy. Indications to biopsy
were in accordance with a case-finding protocol for the
early diagnosis of PCa, whose results have been pub-
lished elsewhere(5): abnormal digital rectal examination
(DRE), PSA > 10 ng/mL; PSA included between 2.6 and
4 ng/mL and 4.1 and 10 ng/mL with %free/total PSA
(PSA F/T) < 20% and < 25%, respectively. Prostate biop-
sy was performed under sedation (propofol) and all
patients signed an informed consent form which, in
addition to the biopsy-related complications, explicitly
reported the complications correlated to the high num-
ber of cores and the side effects of Sonovue® (Bracco,
Milano, Italy) administration. A third-generation fluo-
rchinolon prophylaxis was prescribed for 8 days, starting
the day before the procedure. 
In 45 men (75%) prostate biopsy was performed as the
primary procedure (1st group) and in 15 (25%) as the
second set after an extended scheme (at least 12 cores)
with histological findings of normal parenchyma in 13
cases and chronic prostatitis in 2 cases (2nd group).
Median PSA was 8.3 ng/mL (range 2.8-24) vs 11.8
ng/mL (range 2.8-44) and digital rectal examination
(DRE) was positive in 9 and 3 patients in the first and

second group, respectively. All patients underwent stan-
dard TRUS before administration of a bolus of Sonovue®

(nonpyrogenic suspension of phospholipid/sulphur
hexaphloride) equal to 2.4 mg into a large peripheral
vein followed by a flush of saline (10 ml). Before scan-
ning with contrast-enhanced ultrasound (CEUS), an
appropriate setup that included low mechanical index
(MI) and a split-screen view to display the contrast and
B-Mode images at the same time was selected. A timer
was activated after UCA injection and the investigation
was performed for 200 seconds (median; range 180-
240); at the end of the procedure microbubbles were
bursted. Post-contrast imaging began as soon as contrast
medium was visible on gray scale continuous harmonic
imaging (HI); the microbubbles normally were distrib-
uted throughout the prostate, that appeared contrast-
enhanced, and only areas characterized by the absence of
Sonovue® enhancement (6) were considered suspicious
for PCa (Figure 1). Pre-contrast and post-contrast images
were evaluated by an experienced team familiar with
contrast enhanced ultrasound of the prostate and at least
three targeted cores were performed in suspicious areas
after Sonovue® administration. After UCA evaluation
and targeted biopsy (when performed) all patients of
both groups underwent extended or SPBx taking 19
(median; range 18-22) cores (1st group) and 28 cores
(median; range 26-34) cores (2nd group). 
For statistical analysis the t Student’s - test was used; a p
value < 0.05 was considered statistically significant.

RESULTS
No side-effects were reported after Sonovue® administra-
tion; biopsy-related complications were: hematuria in 7
cases (11.7%), acute urinary retention in 5 cases (8.4%),
hemospermia in 10 (16.7%) and UTI in 2 cases (3.4%).
In 22/60 (36.7%) patients CEUS HI revealed ultrasonic
abnormalities; 3.5 (median; range 3-4 cores) targeted
biopsies were performed in suspicious areas of peripher-

Figure 1.

Peripheral hypoechoic zone detected by TRUS (a). 

Suspicious area of the peripheral parenchyma after Sonovue® administration 
during contrast-enhanced ultrasound (CEUS) continuous harmonic imaging evaluation (b).

a b



al region in 16 (35.5%) and 6 (40%) patients at primary
and repeated biopsy, respectively. In any case no areas of
increased enhancement in any portion of the prostate
was observed following Sonovue® administration.
In patients who underwent primary ad repeated biopsy,
PCa was detected in 20/45 (44.5%) and 3/15 (20%)
cases; Sonovue® detected only 6/20 (30%) and 1/3
(33.4%) of these cancers, respectively. Moreover, histol-
ogy identified in 15 (33.3%) and 6 (40%) men a normal
parenchyma and in 10 (22.2%) and 6 (40%) a chronic
prostatitis with median PSA equal to 9 ng/mL and posi-
tive DRE in 3 cases. 
Clinical parameters of patients with PCa in both groups
are listed in Table 1; median Gleason score and PSA were
equal to 6.6 (range 6-10) vs 6.8 (range 6-9) and 15.1
ng/mL (range: 5-27) vs 9.8 ng/mL (range: 2.8-44 ng/mL)
in men diagnosed by targeted and extended or SPBx,
respectively. Based on analysis of biopsy positive core
rate, the detection rate of SPBx vs directed CEUS biopsy
was 16.7% (213 of 1275 cores) vs 19.5% (15 of 77 cores)
(p = 0.579), respectively. Overall (60 patients) sensitivi-
ty and specificity of Sonovue®, DRE and TRUS in diag-
nosing PCa was equal to 30.4% and 59.4% vs 34.7% and
97.2% vs 39.1% and 51.4%, respectively; sensitivity and
specificity of Sonovue® targeted cores at primary (45
patients) and repeated (15 patients) biopsy was equal to
30.0% and 61.5% vs 33.4% and 54.5%, respectively.

DISCUSSION AND CONCLUSIONS
The sextant prostate biopsy proposed by Hodge et al. (7)
in 1989 was the golden standard in the diagnosis of PCa
until it was demonstrated that about 15-20% of the clin-
ical significant cancer were not diagnosed (8), with a
consequent necessity of submitting many patients to sev-
eral biopsy sets. Extended TRUS-guided prostate needle
biopsy schemes with a increased number of cores on the
peripheral portion and on the lateral margins of the
gland constitute, nowadays, the only suitable method to
increase the PCa diagnosis. Beurton et al. (9) using a
biopsy schemes of 10-12 cores reported a 14% increase
in detection rate of PCa at initial biopsy compared to the
sextant biopsy set. 
In case of repeated biopsy, SPBx (i.e., 24 or more cores)
is recommended; in fact, SPBx does not improve cancer
detection rate in comparison with 12-18 cores biopsy as
an initial prostate biopsy strategy but significantly
increases the diagnosis of PCa during a repeated biopsy
(10). In our experience, at 2nd and 3rd biopsy, the
 detection rate for cancer was significantly higher using
SPBx vs the 18 core scheme (22.6% vs 6.2% and 10.9%
vs 0%) (10). On the other hand, SPBx increases the inci-
dence of low volume PCa (a single positive core or a neo-
plastic microfocus) with the consequent risk of overdiag-
nosis/overtreatment of clinically insignificant PCa, (i.e.,
tumour less than 0.5 cc in volume without Gleason grade
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Prostate biopsy PSA ng/mL DRE TRUS Sonovue® Gleason score Number of positive cores:
saturation vs targeted biopsy

primary 3.4 neg neg neg 6  (3+3) 12/22 vs np

“ 44 pos pos neg 10  (5+5) 18/18 vs np

“ 23 neg neg neg 9  (5+4) 12/24 vs np

“ 12 neg neg neg 7  (3+4) 1/22 vs np

“ 6.9 neg neg neg 6  (3+3) 11/23 vs np

“ 5.6 neg neg neg 6  (3+3) 2/23 vs np

“ 15.5 pos pos pos 7  (3+4) 18/18 vs 3/3

“ 3.2 pos neg neg 6  (3+3) 8/21 vs np

“ 4.6 pos neg neg 6  (3+3) 2/18 vs np

“ 27 pos pos pos 6  (3+3) 16/22 vs 3/4

“ 5 neg pos pos 7  (3+4) 7/25 vs 1/3

“ 8.7 neg neg neg 7  (3+4) 10/28 vs np

“ 2.8 neg neg neg 6  (3+3) 1/25 vs np

“ 6.1 neg pos pos 6  (3+3) 16/28 vs 1/3

“ 13 neg neg neg 6  (3+3) 6/24 vs np

“ 7.2 pos pos pos 6  (3+3) 9/18 vs 2/4

“ 3.8 neg neg neg 6  (3+3) 2/18 vs np

“ 4.3 neg neg neg 6  (3+3) 1/19 vs np

“ 8.3 neg neg neg 6  (3+3) 4/18 vs np

“ 5.2 neg neg neg 6  (3+3) 2/18 vs np

repeated 22 pos pos pos 7  (4+3) 8/25 vs 2/4

“ 23 pos pos pos 9  (5+4) 24/24 vs 3/3

“ 9 pos pos neg 8  (4+4) 23/28 vs np

Table 1.

Clinical parameters and PCa incidence at second and third biopsy.

DRE: digital rectal examination; TRUS: transrectal ultrasound; neg: negative; pos: positive; np: not performed.
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4 or 5 disease) (11); moreover, SPBx increases the risk of
biopsy-related complications and requires to be per-
formed under sedation (10). 
An ideal approach to the diagnosis of PCa should be to
detect significant disease performing a limited number
of targeted biopsy cores, especially in case of repeated
biopsy.
With the aim to improve TRUS-guided prostate biopsy
accuracy, a number of papers have been published on the
use of UCA as an additional diagnostic tool for improv-
ing PCa detection (2-4). 
Yi et al. (12) compared the diagnostic accuracy of TRUS,
CDU and CECD (contrast-enhanced colorDoppler) in 48
patients after Levovist® (galactose) i.v. injection: UCA
administration increased only the sensitivity but not
improved the specificity; similarly, in a previous study
we observed a good sensitivity (88.8%) but a poor speci-
ficity (54.5%) in 34 patients submitted to Levovist®

CECD targeted biopsy (13). 
In the last years many studies revealed that CEUS target-
ed prostate biopsies significantly improved the positive
biopsy core rate and the accuracy in detecting cancers
with higher Gleason scores. Pelzer et al. (2) evaluated
PCa detection rate performing targeted CECD biopsy vs
systematic 10-core biopsy in 308 men with PSA range of
4.0-10 ng/mL (PSA F/T < 18%) and showed an incidence
equal to 27.4% vs 27.6% with a significantly better pos-
itive core rate for targeted biopsy in comparison with
systematic biopsy (32.6% vs 17.9%). Mitterberger et al.
(14) reported a significantly higher detection rate of can-
cer in subjects submitted to CECD targeted biopsy
(32%) following Sonovue® administration vs 10-cores
scheme (26%). Colleselli et al. (15) reported in 345 men
a higher detection rate for PCa after CECD targeted biop-
sy vs 10-core scheme in small glands (volume < 30 mL)
and low PSA values; Mitterberger et al. (16) in 221 PCa
showed that CECD targeted biopsy (Sonovue®) detected
cancers with significantly higher Gleason scores com-
pared to 10-core biopsy. In 301 patients, Halpern et al.
(3) found PCa in 15.5% of the CECD (Imagent®) cores
and in 10.4% of sextant cores showing a higher detection
rate using intermittent harmonic imaging in comparison
with continuous harmonic imaging; Linden et al. (17) in
60 patients who underwent10-core biopsy vs directed
biopsy (5 cores) with microflow imaging (flash replen-
ishment technique) vs both techniques diagnosed PCa in
5, 2 and 11 men respectively, with a higher number of
positive cores (13% vs 8.3%) in case of directed biopsy. 
Taymoorian et al. (18) in 95 patients who underwent
repeat biopsy reported a sensitivity and specificity for PCa
equal to 100% and 48% performing CEUS directed cores
(Sonovue®) with a higher detection rate (24/30 patients)
in comparison with octant biopsy scheme (8/30 patients).
In our experience, no advantages were provided by CEUS
targeted biopsy following UCA administration and
Sonovue® was unable to detect any cancer eventually
missed by extended biopsy or SPBx. In comparison with
DRE and TRUS, Sonovuev showed a lower sensitivity and
specificity; it is remarkable that a significant number of
cancer were missed if we compare the detection rate for
PCa of directed cores vs SPBx equal to 35% (7 patients) vs
100% (23 patients) (p = 0.0001), respectively. In our

series, the lower detection rate for PCa, in comparison
with the above mentioned studies in which CECD target-
ed biopsy were performed, could be explained by the
poor accuracy of negative contrast enhancement that, on
the contrary, constitutes a pathognomonic pattern after
Sonovue® administration in patients with others solid
cancers (particularly, liver masses) (6). 
In conclusion, although the limited number of our
patients requires further contributions, the poor results
in terms of accuracy do not recommend Sonovue® CEUS
continuous HI targeted biopsy as a useful additional tool
in diagnosing PCa. The extended biopsy schemes (12 or
18 cores) and SPBx still represent the routine procedures
to be performed in case of initial and repeated biopsy as
they provide a detection rate for PCa of 34-47% (9,19)
and 23% (10), respectively. The promising results report-
ed in literature (3, 14, 17) should be confirmed by ran-
domized clinical trials with standardized procedures in
order to assess the role of CEUS HI and CECD targeted
biopsy in routine clinical practice (20).
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INTRODUCTION
Elastosonography is a newly developed dynamic tech-
nique that uses ultrasound (US) to provide an estimation
of tissue stiffness by measuring the degree of distortion
under the application of an external force. The principle
of elastosonography is that tissue compression produces
strain (displacement) within the tissue and that the strain
is smaller in harder tissue than in softer tissue. Therefore,
by measuring the tissue strain induced by compression,
we can estimate tissue hardness, which may be useful in
diagnosing cancer. Malignant lesions are often associated
with changes in the mechanical properties of tissue, and

US elastosonography has been used to differentiate can-
cers from benign lesions in prostate, breast, pancreas,
and lymph nodes (1-8). Clinical application on testicular
lesions has never been reported yet. We report our pre-
liminary experience.

METHODS
We report our experience on testicular elastosonography,
started on november 2008, concerning 41 patients who
reported scrotal pain (20 patients), painless enlargement
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Objectives: We report our experience in elastosonography, a new developed ultra-
sonographic diagnostic dynamic technique used to provide an estimation about tissue
stiffness.
Methods: 41 patients who presented with scrotal pain, painless enlargement of the
scrotum or testicular nodules and infertility were submitted to ultrasound examination

(US), color doppler ultrasonography (CDU), elastosonography examination (E). During ultra-
sonography examination we obtained conventional B-mode images. Lesion size was defined by
the major diameter. The color doppler examination was performed to evaluate the vascular pat-
tern. Subsequently we obtained elasticity images, with the patient in supine position. We used
Hi Vision™ 8500 (Hitachi-Tokyo, Japan) ultrasonographyc machine with SonoElastography
imaging option and we scanned with 7,5 MHz linear probe. To obtain images that were appro-
priate for analysis, we applied the probe with only light pressure, which we defined as a level
of pressure that maintained contact with the skin and permitted imaging conditions for which
the association between pressure and strain was essentially proportional.
Results: In 38 cases elastosonography confirmed the US and CDU findings. In the remaining 3
cases it allowed a better characterization of 2 small benign tumors  and of an intratesticular
haematoma. 
Conclusion: In our preliminary experience elastosonography can provide additional informations
by an higher definition in those cases where there are solid testicular lesions smaller than 10
mm. Infact elastosonography resulted helpful in the determination of 2 small lesions diagnosti-
cated after surgery  as Sertoli tumor and adenomatoid tumor of the testis, respectively in a third
case the elastosonography identified an intraparenchimal hematoma (confirmed after surgical
exploration )in the differential diagnosis with a solid tumor. Further systematic experience is
needed for better characterization of  testicular lesions with this newly developed technique.
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of the scrotum or testicular nodules (13 patients) and
infertility (8 patients).
All patients were submitted to ultrasound (US) and color
doppler ultrasonography (CDU) supplemented by elas-
tosonography examination (E). 
During ultrasonography examination we obtained con-
ventional B-mode images. Lesion size was defined by the
major diameter. The color doppler examination was per-
formed to evaluate the vascular pattern. Subsequently we
obtained elasticity images, with the patient in supine
position. We used Hi Vision™ 8500 (Hitachi-Tokyo,
Japan) ultrasonographyc machine with SonoEla -
stography imaging option and we scanned with 7,5 MHz
linear probe. The probe was applied to the testis and was
moved slightly upward and downward to obtain the elas-
ticity images.  To obtain images that were appropriate for
analysis, we applied the probe with only light pressure,
which we defined as a level of pressure that maintained
contact with the skin and permitted imaging conditions
for which the association between pressure and strain
was essentially proportional. We avoided using higher
levels of pressure, which show nonlinear properties of
tissue elasticity; in such circumstances, the association
between pressure and strain is no longer proportional.
The level of pressure was indicated on the display and
scored from 1 to 8. In order to maintain the proportion
between pressure and strain, the level of probe pressure
was maintained between 3 to 6. 

RESULTS
We examined 41 patients (mean age 31 ± 5,4 years;
range 17-68). In 38 cases elastosonography confirmed
US and CDU findings. In two cases elastosonography
allowed a better characterization of very small testicular
tumors (Sertoli cell tumor and adenomatoid tumor). In
the third case an intratesticular hematoma was demon-
strated.
CASE 1: a 33 years old patient referred for infertility. No
symptoms were referred and physical examination was
negative. Ultrasonography incidentally hardly detected
one small deep unclearly defined hypoechoic lesion in the
left testicle. Color Doppler did not detect any vascular
pattern. Elastosonography showed an homogeneous hard
pattern. Inguinal surgical exploration detected a small
hard nodule and Sertoli cell tumor was diagnosed. Tunica
albuginea was sutured and the testicle was preserved.
CASE 2: a 38 years old patient referred after self exami-
nation of the left testis where a little solid lesion was pal-
pable on the superior part adjacent the head of epi-
didymis. Ultrasonography showed an hyperechoic area
with acoustic shadow below (Figure 1). Color Doppler
did not detect any peculiar vascular pattern. 
Elastosonography showed an homogeneous hard pattern
with clear and regular boundaries. Inguinal surgical
exploration detected a nodule of the tunica albuginea
(Figure 2) diagnosed as Adenomatoid tumor. Tunica
albuginea was sutured and the testicle was preserved.
CASE 3: a 29 years old patient presented to our outpatient
service for right testicular pain. Testicular trauma was ruled
out and physical examination demonstrated an hardening
of the lower pole of the right testicle. Ultrasonography

Figure 1.

Case 2: ultrasonography shows an hyperecoic area
with acoustic shadow.

Figure 2.

Case 2: surgical exploration detects a nodule 
of the tunica albuginea.

Figure 3.

Case 3. elastosonography shows a disomogeneous
pattern with prevalence of low consistency.
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detected a disomogeneous area involving a significant part
of the lower pole of the testicle. Color Doppler ultrasound
detected no vascular flow inside the lesion. Elastoso -
nography showed a disomogeneous pattern with preva-
lence of low consistency (Figure 3). 
Tumor markers were negative. Inguinal surgical explo-
ration showed a hematoma (Figure 4) and histological
examination of tissue margins was negative for neo-
plasm. Tunica albuginea was sutured and the testicle was
preserved.

DISCUSSION
Diagnosis and characterization of testis lesions are based
on physical examination and ultrasonography.
Physical examination based on the detection of changes in
tissue stiffness or elasticity is an effective method to detect
tissue abnormalities. However, palpation is related to the
physician’s sensibility as small and deep nodules might be

undetected even by an experienced physician. Even if
ultrasonography easily detects these lesions, any further
characterization about their consistency is almost impossi-
ble. In our opinion, elastosonography might be useful in
such cases. This is indeed a dynamic technique that eval-
uates the degree of distortion of a tissue under application
of an external force and is based on the principle that soft-
er parts of tissues can deform more easily than harder parts
under compression, thus allowing an objective determina-
tion of tissue consistency (9, 10).
In the third case diagnosis was difficult because of the rel-
ative hardening of the lesion due to the strain caused by the
thickness of the hematoma. Even the ultrasonography was
not definitive in ruling out a malignant tumor.
Elastosonography, however, did not show any clear and
certain hardening inside lesion or in the adjacent parenchy-
ma. We found, in our preliminary experience, this newly
developed technique very helpful in differentiating tumors
due to hematoma of the testis from malignant lesions. 
Hematoma indeed is characterized by a disomogeneous
elastosonographic pattern composed by parts with very
low consistency and other parts of the same lesion that
appear harder. This image is quite different from tumor
characterized by homogeneous hardening of the lesion.
Unfortunately we were not able to differentiate malignant
and benign tumors on the base of elastosonography
because the pattern was quite similar (Figure 5). 
Indeed the small lesion of the first and second case could
have been referred to an early malignant tumor inciden-
tally diagnosed. Anyway, surgical examination is manda-
tory in both cases.
For these reasons in our opinion the differentiation
between malignant and benign lesions based on elas-
tosonography is questionable while hematoma may be
easily differentiated. However, when physical examina-
tion and ultrasonography are not helpful in the charac-
terization of testicular lesions, elastosonography cannot
be considered alone in differentiating a lesion that can be
followed up like as hematoma. History of trauma, testic-
ular pain and tumor markers help selecting those lesions
that can be followed up over time. If any doubt exists
surgical exploration is always advisable.
Systematic examination of tumor lesions of the testis is
needed in order to correlate a specific hardening pattern
to malignant or benign tumor.

CONCLUSION
Elastosonography may be an useful test to differentiate
testicular lesions that may be followed over time from
those in which surgical exploration is mandatory.
However, it cannot be considered discriminating without
other diagnostic steps such as physical examination,
ultrasonography, careful history and tumor markers.
Further systematic experience is needed for better char-
acterization of testicular lesions with this newly devel-
oped technique.
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INTRODUCTION
Penile curvature is a malformation on the increase in
urologic ambulatory practice. The curvature may be con-
genital but in most cases the cause is Peyronie’s disease.
This disease is characterized by fibrotic plaques of
the penile tunica albuginea, which may initially cause
painful erections followed by curvature of the penile
shaft and difficulty or impossibility to penetrate, leading
to erectile dysfunction of the cavernous bodies both for
psychological reasons as well as for haemodynamic alter-
ation. It is estimated that 3.2% of Caucasian males have
Peyronie’s disease, with a prevalence of patients between
the ages of 40 and 70 years (1, 2).
Several methods of treatment have been proposed: med-
ical treatment using oral administration of vitamin E,
tocopherol with antioxidant properties, or local injections

of beta-antagonists such as steroids or verapamil, extra-
corporeal shockwave therapy (ESWT) of the plaques and
finally the surgical approach. The altered morphology of
the penis can in fact be corrected by excising the plaques
and placing non-autologous or venous implants, intracav-
ernous prosthesis or plication of the tunica albuginea con-
tralateral to the site of maximum penile curvature (3, 4).
Thought by many Authors to be at high risk for recur-
rence, plication is however a simple to perform technique,
that does not require opening the cavernous bodies or
mobilisation of the neurovascular bundles with a low com-
plication rate and minimal risk of over-correction (5-7).
The aim of our study is to evaluate long term functional
and cosmetic results of this procedure carried out using
local anaesthetic on an outpatient basis.
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Corporoplasty by plication: Out patient surgery
for the correction of penile curvature.
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Objective: Corporoplasty using plication of the albuginea is a simple technique but
considered by many Authors at high risk for recurrence in respect to other corrective
techniques using excision of the albuginea tunica. The aim of this study was to assess
long term functional and cosmetic results of this approach done in an outpatient envi-
ronment.

Material and methods: From January 1997 to December 2008 we submitted 217 patients pre-
senting induratio penis plastica (183) or congenital curvature (34) to corporoplasty with albug-
inea plication. All patients were assessed preoperatively with history, physical examination and
photographic documention of the erectile penis. These patients, all with vaginal penetration
problems, were submitted to corporoplication with 2-4 sutures 2/0 (polyglycolic) contralateral
to the curvature, using local anaesthesia on outpatient basis. Follow-up included functional and
cosmetic results, eventual complications and level of patient satisfaction.
Results:Median follow-up of our study was 44 months (range 2-58). Complete correction of
curvature was achieved in 206 patients (95%) whereas 87% reported good erectile function
(IIEF-5 > 21). 145 patients (67%) reported penis shortening and 41% complained of palpating
the sutures. Two patients required reoperation for recurring curvature. No perioperative com-
plications or altered sensitivity of the glans were reported. 
Conclusions: Simple plication of the corpora cavernosa can be done on an outpatient basis using
local anaesthesia with optimal functional and cosmetic results. The success of this minimally inva-
sive approach makes it a valid alternative to standard excision of the tunica albuginea procedure.
Detailed preoperative information concerning procedure expectations and treatment course are
extremely important in obtaining complete functional and cosmetic patient satisfaction.
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MATERIALS AND METHODS
From January 1997 to Decembre 2008, 217 patients
aged between 19 and 74 years underwent plication of the
cavernous bodies. Thirty-four patients had congenital
penile incurvature whereas 193 had Peyronie’s disease.
All patients reported impossibility or great difficulty in
penetration with loss of the erectile state.
Before being submitted to surgery, the patients must have
had the disease for at least one year, present a stable cur-
vature for at least 6 months and be without pain.
Patients were assessed preoperatively with history, phys-
ical examination and photographic documentation of the
erect penis with dorsal and lateral view of the shaft.
One hundred and eighteen patients (55%) presented a
left deviation, 26 (12%) a right deviation, 47 (21%) ven-
tral and 26 (12%) dorsal. None of the patients had
undergone previous corrective surgery or shockwave
treatment for the curvature, whereas the majority with
Peyronie’s disease had been pretreated with Vitamin E.
Surgical technique: the patient was carefully informed pre-
operatively about indications to surgical correction,  risks
of post-operative penile shortening and suture palpation,
possible complications and realistic efficacy of the proce-
dure. The patient was also given an informed consent form
explaining technical method and possible complications,
as well as suggestions for postoperative management.
Surgery was carried out using local anaesthesia on an out-
patient basis. After positioning the patient on the operat-
ing table, the genital area was washed thoroughly and an
antiseptic tincture applied. Using local anaesthesia with
dorsal nerve and peripenile block using lidocaine and
administering antibiotic iv (cepha losporin), a subcoronal
circumcising incision was performed to deglove the entire
penal shaft. A tourniquet was placed at the base of the
penis and erection was induced by injecting a saline solu-
tion into the corpora cavernosum through a 19 G butter-
fly needle positioned laterally. Once an optimal artificial
erection and exposure of the tunica albuginea was
achieved, curvature grade and position was assessed and
one or more pairs of sutures in polygliconate monofila-
ment 2/0 were placed at the edge point of major convexi-
ty of the penile shaft with introflecting knots according to
the modified Essed-Schroeder technique. The number of
sutures placed was established on achieving penile
straightening. All the members of the surgical team are
asked to assess results. Corrections can be made by loos-
ening the suture or adding new sutures. The overhanging
Buck’s fascia is then closed with continuous polyglyconate
suture and the skin is sutured with detached stitches in
absorbable material. A lightly compressive bandage to be
changed daily is then put on the area. Patients are kept
under observation for 3 hours to check that the bandage
is not too tight. They are then discharged with indication
for anti-inflammatory treatment for 7 days, abstinence
from sexual intercourse for 2 months and check up after 7
days, 3 and 6 months and then once yearly. During follow
up we assessed functional and cosmetic results, eventual
complications and level of patient satisfaction.

RESULTS
Mean operating time was 51 minutes. No peri-operative
complications were reported. All patients were dis-

charged to home on the same day of their procedure and
none required new admission in the immediate post-
operative period (30 days).

Mean follow-up was 4 years (range 3-106 months). 
Curvature correction making sexual intercourse without
pain or penetration difficulties was achieved in 206
patients (95%), whereas complete curvature correction
was recorded in 86%. 188 patients (87%) maintained on
long term follow-up a good erectile function without
need for therapeutic treatment with prostaglandin or
phosphodiesterase type 5 inhibitors. No over-corrections
were recorded. 145 patients (67%) reported penile short-
ening, which did not, however, determine any interfer-
ence in sexual intercourse.
– Complications: in the peri-operative period a

haematoma was recorded which was treated conserv-
atively and one case of residual prepuce flap necrosis
which required minimal surgical intervention. Six
months from surgery, two patients underwent new
correction by means of corporoplasty according to
Nesbit for recurring curvature, which lead to com-
plete resolution. One patient required surgical revi-
sion for the formation of a granuloma 5 months after
primary procedure. The most common patient com-
plaint at long term follow-up, reported by 30 patients
(14%), was a palpable suture. There were no cases of
disease progression in patients affected by Pyronie’s
disease. 19 patients (9%) reported a minimal change
in glans sensitivity.

DISCUSSION
Bayley et al. demonstrated that 10% of patients affected
by Peyronie’s disease require surgical correction but the
most adequate therapeutic approach remains unclear (7).
Most Authors however, perform corrective surgery under
general or loco-regional anaesthesia (8, 9).
In patients presenting congenital penile curvature or
Peyronie’s disease not associated with erectile dysfunc-
tion, we propose a minimally invasive approach. Tunica
albuginea plication with inverted knots under local
anaesthesia on an outpatient basis, has a high functional
and cosmetic success rate associated with minimum mor-
bidity. We adopt the albuginea plication technique only
after the patient has consented to a reduction in penile
length. We believe it is imperative to have a straight dis-
cussion preoperatively into the realistic aims of treatment
with both members of the couple. The aims of surgery are
strictly limited to straightening the penis so as to make
sexual intercourse possible and satisfactory (10, 11).
Based on preoperative diagnostics we believe the use of
colour-Doppler ultrasound to study penile haemody-
namics should be limited to those cases of doubtful erec-
tile validity (12-14).
None of the patients required analgosedation during the
operation and all, after a brief observation period, were
discharged on the same day with precise indications on
medication to be done at home, two months abstinence
from sexual intercourse and necessity for continuous out-
patient monitoring. This is crucial for a correct evaluation
of therapeutic success, to avoid complications such as the
feared wound infections and as to psychologically sup-
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port to the patients, so as to avoid unrealistic expectations
or disappointment in treatment results (14).
It is our belief that as well as detailed preoperative infor-
mation regarding the risks of penis shortening and scar
palpability, continuous, long term assistance is also nec-
essary. Palpability of the sutures was reduced over time
by the use of absorbable suture which have substituted
the non-absorbable suture (polypropylene) used during
our first years’ experience (15).
Post-operative penile shortening was recorded in 67% of
our patients but in no case did this cause erectile distur-
bances of a psychological nature or determine a negative
assessment of the operation or therapeutic choice.
The original plication of the tunica albuginea technique
proposed by Essed and Schroeder, involved mobilisation of
the urethra and neurovascular bundle. Over the course of
time this has been modified making the technique much
easier and less invasive, avoiding dissection of both the ure-
thra and neurovascular bundles and the consequent erec-
tile complications (16, 17). It must be stressed that the con-
stant intraoperative control when making plication suture
and the tension applied, enables the surgeon to evaluate
straightness achieved with a lack of over-correction (18).
The risk of postoperative complications such as haema -
toma, wound infection, can be reduced with careful
respect of the basic principles of surgical asepsis and post-
operative follow-up. It is essential to keep the wound
clean and medicate with a lightly compressive dressing
not completely covering the penis for at least 10 days. No
therapeutic advantage was noted by administering a pro-
tracted antibiotic therapy for longer than the peri-opera-
tive phase (19). Our results confirm those already
described in the literature, adding and underlining the
minimally invasive nature of this technically simple and
quick to perform procedure, which has minimal patient
impact and can be carried out with local anaesthesia on
an outpatient basis. We therefore propose this approach
to all patients with penile curvature congenital or sec-
ondary to Peyronie’s disease with spared erectile activity.
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INTRODUCTION
Urinary incontinence (UI) is an important health prob-
lem affecting 10-55% of women during their lifetimes.
The broad percentage variation depends on the study
methods adopted and in particular patient age with sig-
nificant increases in women aged over 60 (1-6). UI is
associated with significant decrements in function and
quality of life (7, 8). In US urinary incontinence-related
costs are estimated about 20-26.3 billion dollars annual-
ly in societal costs (1-9) (nursing home admissions, loss
of productivity, treatment, routine care, diagnostic stud-
ies). More than 8 billion dollars are spent annually for
incontinence devices, which is more than for hemodial-
ysis and coronary artery bypass surgery combined (10).
The aim of this study was to evaluate, in a group of
female patients with urinary incontinence, the effect of
aging on:

a) urodynamic findings; 
b) incidence of detrusor overactivity (DO); 
c) types of urinary incontinence; 
d) pelvic organ prolapse; 
e) body mass index (BMI); 
f)  anorectal disorders.

MATERIALS AND METHODS
Between January and September 2009, 120 consecutive
female patients complaining of urinary incontinence
were enrolled in this study. Of these, 36 were excluded
after clinical evaluation.
Exclusion criteria: patients with neurological disease,
diabetes mellitus, current urinary tract infection, history
of irradiation and/or surgical treatment and/or tumor of
pelvic organs, were excluded. 
Patients were divided into two groups according to their
age: group A: patients with age ≤ 65 years (46), group B:
patients with age > 65 years (38).
All women underwent a full urogynaecological workup
which included detailed history, a 3-day bladder diary,
body mass index calculation (calculated as weight in
kilograms divided by the square of height in meters),
clinical examination with assessment of vaginal profile
according to Baden and Walker (11) with the patient in
the lithotomy position and maximum straining effort and
a complete urodynamic evaluation.
The study comprised uroflowmetry with determination of
post void residual volume (PVR), conventional filling
 cystometry performed using a 6 Fr. double-lumen

ORIGINAL PAPER

Effect of aging on urinary incontinence in woman.

Carlo Vecchioli-Scaldazza 1, Carolina Morosetti 2

1 Division of Urology, Jesi Hospital, Jesi, Italy;
2 Clinical Research, Jesi Hospital, Jesi, Italy

Objective: The aim of the study was to evaluate, in a group of female patients with uri-
nary incontinence (UI), the effect of aging on: a) urodynamic findings; b) incidence of
detrusor overactivity; c) types of urinary incontinence; d) pelvic organ prolapse; e)
body mass index; f) anorectal disorders.
Material and Methods: Eighty four consecutive patients with urinary incontinence

were enrolled in this study. Patients were divided into two groups according to their age: group
A:  patients  with age ≤ 65 years, group B: patients with age > 65 years.
Patients underwent a full urogynaecological workup with a clinical evaluation and  urodynam-
ic study.
Results: In older patients urge and mixed urinary incontinence were the most prevalent type of
(UI). In these patients an increase of the bladder sensation with a decrease of the bladder capac-
ity, an increase of detrusor overactivity and a reduction of the maximum urethral closure pres-
sure were found. Furthermore, a higher body mass index was observed in older patients.
Conclusions: The results of this study show an age-associated correlation of types of urinary
incontinence, urodynamic findings, body mass index and incidence of detrusor overactivity.
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transurethral catheter with patient in the sitting position.
In this case the bladder was filled with normal saline at
room temperature at a rate of 30 ml/min with rectal pres-
sure monitoring. Bladder filling was discontinued when
patient could no longer delay micturition and subse-
quently women were asked to void with the transurethral
catheter in place.
Afterwards, urethral pressure profile at rest and during
increase of intra-abdominal pressure was performed. 
Maximum and average flow rate (Qmax and Qave), flow
time, PVR performed by catheterisation and voided vol-
ume on uroflowmetry ; maximum urethral closure pres-
sure (MUCP) and functional profile length (UL) on ure-
thral pressure profile; first sensation of bladder filling (FS),
first desire to void (FD), strong desire to void (SD), maxi-
mum cystometric capacity (MCC) on cystometry; detrusor

pressure at the onset of urine flow (pdet.open), detrusor
pressure at maximum flow (pdet.Qmax), maximum detru-
sor pressure (pdet.max) in pressure-flow study were
recorded. Detrusor overactivity (DO) was defined as the
occurrence of an involuntary detrusor contraction during
filling phase, either spontaneous or provoked (12).
Urodynamic investigation was performed using
Urobenchmark 2000/P (SI.EM.)
Statistical analysis: statistical analysis was done using
Mann-Whitney test for independent samples for quanti-
tative variables, whereas the hypothesis about a differ-
ence in proportions was tested using Pearson’s chi square
test. A p value of less than 0.05 was considered statisti-
cally significant. Methods, definitions and units conform
to the standards recommended by the International
Continence Society (12-14).

Urinary incontinence Group A (age ≤ 65) Group B (age > 65) p value
n. patients n. patients

Stress incontinence 30 8
Stress + urge incontinence 11 21 p = 0.0003

Urge incontinence 5 9

Table 1.
Types of urinary incontinence.

Group A (age ≤ 65) Group B (age > 65) p value

Body mass index 23.93 ± 3.51 28.88 ± 2.68 p = 0.0001

Table 4.
Body mass index (Mean ± standard deviation).

Vaginal segment Group A (age ≤ 65) Group B (age > 65) p value
n. patients n. patients

Anterior wall 34 20
Medial segment 8 4 p = 0.8758
Posterior wall 8 6

Table 3.
Pelvic organ prolapse: prolapsed vaginal segment.

Vaginal prolapse degree Group A (age ≤ 65) Group B (age > 65) p value
n. patients n. patients

Degree 0 3 9
Degree 1 41 23
Degree 2 19 17 p = 0.0626
Degree 3 1 0
Degree 4 0 0

Table 2.
Pelvic organ prolapse: Prolapse degree according to halfway system.
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RESULTS
Mean patient age in group A was 53.7 years (range 30-
65), and in group B was 75.4 years (range 66-87). 
Stress incontinence was the most common type of uri-
nary incontinence in younger women whereas urge and
mixed incontinence were more frequently found in older
patients (p = 0.0003) (Table 1). 
No statistically significant difference was found in pelvic
organ prolapse in group A and B both for the degree of pro-
lapse (Table 2), and for the prolapsed vaginal segment

(Table 3). A higher body mass index was significantly
associated with older patients with mean values of 28.88
versus 23.93 respectively (p < 0.0001) (Table 4). 
Anorectal disorders (Table 5) did not show a statistically
significant difference in the two groups of patients. A
normal defecation was more common in women ≤ 65
years whereas constipation was the prevalent disorder in
both groups of patients.
In the urodynamic study (Table 6), no statistically signif-

Anorectal disorders Group A (age ≤ 65) Group B (age > 65) p value
n. patients n. patients

Normal defecation 24 14
Constipation in IBS* 5 3 p = 0.2407

Costipation 13 19
Fecal incontinence 5 9

* IBS: Irritable bowel syndrome

Table 5.
Anorectal disorders.

Urodynamic parameters Group A (age ≤ 65) Group B (age > 65) p value

Qmax (mL/s) 26 ± 13 24 ± 14 p = 0.3664

Qave (mL/s) 16 ± 9 14 ± 9 p = 0.2302

Flow time (s) 24 ± 13 26 ± 16 p = 0.8257

PVR (mL) 32 ± 39 39 ± 57 p = 0.6467

Voided volume (mL) 299 ± 125 265 ± 117 p = 0.1806

MUCP (cmH2O) 68 ± 22 47 ± 16 p < 0.0001

UL (mm) 32 ± 6 30 ± 5 p = 0.4396

FS (mL) 219 ± 85 180 ± 71 p = 0.0249

FD  (mL) 307 ± 106 256 ± 84 p = 0.0274

SD (mL) 415 ± 123 328 ± 99 p = 0.0013

MCC (mL) 472 ± 140 402 ± 134 p = 0.0183

Pdet. open (cmH2O) 26 ± 19 25 ± 12 p = 0.8468

Pdet. Qmax (cmH2O) 28 ± 19 25 ± 12 p = 0.7361

Pdet. max (cmH2O) 42 ± 19 37 ± 14 p = 0.2216

Table 6.
Urodynamic parameters (Mean ± standard deviation).

Overactive bladder Group A (age ≤ 65) Group B (age > 65) p value
n. patients n. patients

Yes 5 11 p = 0.0357
No 41 27

Table 7.
Overactive bladder.
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icant difference was found in uroflowmetry parameters
even if Qmax and Qave were lower in older patients, and
flow time and PVR were higher in these patients.
MUCP showed a statistically significant decrease with
age, with a mean value of 47.29 in group B and a mean
value in the youngest women (group A) of 68.20
(p < 0.0001). UL in older patients was lower but no sig-
nificant difference was found. Bladder sensation and
bladder capacity during filling cystometry diminished
significantly with age with a FS, FD, SD and MCC with
a p value = 0.0249, 0.0274, 0.0013, 0.0183 respectively.
Furthermore a significant increase of the incidence of
DO with age was found (p = 0.0357) (Table 7).
No statistically significant difference was found in the
detrusor pressure in pressure – flow study, even if the
mean value of the detrusor pressures in group B was
always lower. 

DISCUSSION
The data from the current study reveal  age-associated
differences in women with urinary incontinence. In
agreement with authors (3, 5, 15-17) stress UI was the
most prevalent type of UI, decreasing with age, whereas
urge and mixed incontinence were the most prevalent
type in patients over 65 years. 
However, patients with overactive bladder syndrome,
did not always demonstrate DO in the urodynamic study.
Only 11 women out of 30, in group B, and 5 out of 16
in group A, with the symptoms of urge or mixed UI,
showed a DO on the filling cystometry , confirming that
the symptom itself was poorly associated with objective
parameters
In 2004 Brummen et al. (18) showed that the association
between the urgency symptom and objective parameters
is mainly the effect of concurrent frequency symptoms.
Amundsen et al. (2) reported that urinary symptoms do
not correlate with urodynamic findings and subjective
complaints were not helpful in differentiating the aetiol-
ogy of urinary incontinence.
Urinary symptoms reported in a postal questionnaire
were able to predict urodynamic diagnoses with moder-
ate accuracy also in the experience of Matharu et al. (19). 
The filling phase of the cystometry in our study, revealed
the presence of a premature first sensation, first desire
and strong desire with decrease of the bladder capacity in
older patients consistent with other experiences (10,20)
but as underlined by Pfisterer et al. (21) and demonstrat-
ed by Long-Yau Lin et al. (22), the reduced bladder capac-
ity with age my be related to the increase of DO rather
than to aging itself (21).
We believe that this is a consideration that should be
taken into account in the determination of the bladder
capacity in elderly patients.
Indeed, our study showed that 11 out of 38 women with
age > 65 had DO whereas only 5 out of 46 with age ≤ 65
had DO. 
DO is common in the elderly. Changes in the structural
features of the detrusor (muscle cells, interstitium and
nerves) were found by electron microscopy (23), but a
disturbed central neuronal control of the lower urinary
tract (24), changes in the receptor profile with partial

cholinergic denervation of the detrusor with a subse-
quent upregulation of muscarinic receptor sensitivity
(25) can explain the increase of DO in the elderly.
Urethral sphincter function declines with aging with a
highly significant decrease of the MUCP. This finding,
indicating a decrease in outflow resistance, is consistent
with other studies (10, 21, 26) and is in relation to the
structural and functional changes of the urethra.
Urogenital atrophy in postmenopausal or castrated
women is common and the effects of age and estrogen
deprivation are practically inseparable (27). 
The lack of estrogen affects the urinary tract mainly by
diminishing vascular, muscular and epithelial trophism
(28). In small specimens of periurethral connective tis-
sue taken from stress-incontinent postmenopausal
women with hypotonic urethra, Goepel and Thomssen
(29) detected irregular fragmented distribution of the
elastin within the tissue; these structural changes lead
to functional consequences, such as diminished tissue
extensibility and loss of stability surrounding the
female urethra, whereas hormone therapy (estrogen
and progesterone) has a positive effect on the ure -
thral tissue increasing the number of periurethral ves-
sels (28) and the urethral pressure on urodynamic
study (30).
No statistical difference was found in pelvic organ pro-
lapse both in degree and in the vaginal segment.
In most cases, the presence of first and second degree
prolapses, can easily be explained by the fact that all
patients in the study were incontinent and this symptom
is in most cases associated with low degree prolapses,
whereas high degree prolapses (III-IV) are more often
associated with voiding symptoms (slow or intermittent
stream, hesitancy, straining, terminal dribble).
In our study a higher body mass index (BMI) was signif-
icantly associated with older patients. 
In literature the risk of urinary incontinence increases
with BMI, but no relation was found between BMI and a
specific type of UI (31-34).
Constipation was the prevalent anorectal disorder in
both groups of patients (37%) whereas a low percentage
of women with fecal incontinence was found (7%).
Some authors describe, in incontinent women with
pelvic organ prolapse, a high prevalence of constipation
(35) whereas other authors describe a high rate of fecal
incontinence (36, 37). In our experience we found a low
percentage of fecal incontinence, probably due to the
presence in this study, of a limited number of patients
with a severe rectocele.

CONCLUSIONS
This study shows age related differences in patients ≤ or
> 65 years. In older patients urge and mixed UI were the
most prevalent type of UI; furthermore in these patients
an increase of the bladder sensation with a decrease of
the bladder capacity, an increase of the incidence of DO
and a highly significant reduction of the MUCP were
found in the urodynamic study.
A higher BMI was associated with older patients.
No significant difference was found for anorectal disor-
ders and pelvic organs prolapse.
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Introduction: It is advisable to submit a patient with isolated HGPIN to re-biopsy every
3-6 months, performing an increasing number of samples in order to increase the detec-
tion rate. The aim of this study is to evaluate if the use of saturation needle biopsy tech-
nique may increase this rate.
Materials and methods: From January 2004 to June 2006, 780 patients with hypoeco-

genic nodule at TRUS and/or PSA values between 2.5 and 10 ng/ml, underwent TRUS 10-core
prostate needle biopsy, performed by the same operator. Isolated HGPIN was detected in 26 cases
(3.3%). Within a year all these patients underwent saturation needle re-biopsy. This procedure
consisted of 24 samples obtained using a tru-cut needle 18 G under soft anesthesia by a major opi-
ate. All the patients received a single dose of Levofloxacin per os before the biopsy and for the fol-
lowing 2 days.
Results: Prostate cancer was found in 8 (33.3%) of the 24 eligible patients: 40% showed a Gleason
Score 6 and 60% > 7. Concerning PSA, we observed 35% of neoplasms for values between 2.5 and
3.9 ng/ml and the remaining 65.0% for values between 4.0 and 9.9 ng/ml. 
Conclusions: The use of saturation needle biopsy allowed to detect 30.8% of prostatic cancer per-
forming the first re-biopsy within a year. This result does not differ from others obtained with 8-
10 cores techniques, therefore the indication of the 24-cores procedure should be limited to care-
fully selected patients with a high risk of developing cancer after that other techniques had not
been successful.

KEY WORDS: Prostate cancer;  Ultrasound guided transrectal core biopsy; Re-biopsy; Saturation biopsy;
PCa detection rate; HGPIN.

Submitted 8 February 2010; Accepted 30 April 2010

Summary

INTRODUCTION
Since the advent of Prostatic Specific Antigen (PSA)
screening there was a considerable prostate cancer
migration versus the diagnosis of lower risk disease (1).
The challenge now is to differentiate high risk patients
avoiding clinically indolent disease overtreatment. The
lack of consistently reliable radiological features in stag-
ing adenocarcinoma of the prostate resulted in the study
of clinical variables such as PSA, Gleason Score, grade,
clinical stage and, lately, biopsies (2). During the last
decade a considerable number of modifications have
been made to improve the technique of prostate cancer
(PCa) biopsy. Studies showed that increasing the number
of biopsy cores increased PCa detection rates (3). Total

prostate volume too is an important factor: higher PCa
detection rate was reported in men with smaller
prostates (4). Recent prospective (4) and retrospective
(5) studies showed a PCa detection rate from 10% to
27% on repeated biopsies.
Several studies identified biopsy characteristics, includ-
ing percent of positive biopsies and number of positive
biopsies as strong indipendent risk category of patholog-
ical stage (6) and outcome after treatment such as radi-
cal prostatectomy or radiotherapy (7). Extended biopsy
scheme and saturation biopsy strategy resulted in a
greater than 30% PCa detection rate in men with previ-
ous negative sextant biopsies (8). Since the description
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of High Grade Prostatic Intraepithelial Neoplasia
(HGPIN) by McNeal and Bostwick in 1986, several stud-
ies reported about the positive predictive value of isolat-
ed HGPIN on repeated prostate needle biopsy, which
ranged from 2.3% to 100% (6).

MATERIAL AND METHODS
In this study, 780 patients (age range 38-79 years) were
enrolled from January 2004 to January 2006. Inclusion
criteria were: PSA values > 2.5 ng/ml and < 10 ng/ml, a
suspicious digital rectal examination (DRE) or TRUS
ipoechogenic nodule. Exclusion criteria were: history of
PCa, acute or chronic prostatitis, histological evidence of
PIN (prostatic intraepithelial neoplasia), urinary reten-
tion, indwelling urinary catheter or confirmed urinary
tract infection. All patients discontinued anti-coagulants
5 days before biopsy and received a single dose of fluoro-
quinolone (levofloxacin) before biopsy and the following
two days after the procedure. Patients were fully informed
and consented the procedure. TRUS guided biopsies were
performed by the same surgeon (G.V.) using a tru cut 18
gauge needle in left lateral supine decubitus without local
anesthesia. We performed 10-cores biopsies as described
by Gore et al. (9) plus, if present, 2-cores biopsies on the
ipoechogenic nodule. Of all these patients, 176 (22.6%)
showed PCA and 540 patients (69,2%) were PCa free: 26
HGPIN (3.3%), 12 atypical small acinar proliferation
(ASAP) (1.5%) and 502 (64.4%) benign prostatic hyper-
plasia. For a year all the 26 HGPIN patients were includ-
ed in a follow-up protocol consisting in PSA determina-
tion every 3 months, DRE every 6 months and, in the case
of a modification of one of these parameters, a repeated
ultrasound guided transrectal core biopsy of the prostate
with saturation biopsy technique. 
Prior to saturation biopsy clinical evaluation excluded
acute or chronic prostatitis, urinary tract infection or
lower urinary tract endoscopic procedures.
Patients were fully informed and consented the proce-
dure. All patients discontinued anti-coagulants 5 days
before biopsy and received antibiotic prophylaxis with a
single dose of Levofloxacin. 
TRUS guided 24-cores biopsies performed by the same
surgeon (G.V.) using a tru cut 18 gauge needle in left lat-
eral supine in the operating room under intravenous
anesthesia by Remifentanil (Ultiva, GlaxoSmithKline).
This anesthesia technique increased the procedure com-
pliance and reduced patient’s disconfort. Biopsy were
obtained on each side: 1) lateral base with 2 cores, 2) lat-
eral mild zone with 3 cores, 3) apex with 3 cores, 4)
parasagittal middle zone with 2 cores and 5) parasagittal
base with 2 cores. We take care to assure that the 3 api-
cal biopsies adequately sampled the anterior horn of the
peripheral zone tissue. An experienced pathologist eval-
uated all the slides. 
For each patient we evaluated PCa detection rates
according to the PSA ranges. We also evaluated clinical
outcome and postoperative complication rate (total post-
operative hospital stay, haemoglobin loss, catheter time,
pain rate, Qol). Clinical characteristics of the patients
with detected cancer were recorded: PSA levels at diag-
nosis, presence of palpable tumour, Gleason score of pro-

static biopsy, volume, localization, percentage of tumour
and number of involved cores. The presence of clinical-
ly insignificant cancer (defined as tumour volume less
than 0.5 cc and Gleason score < 7) was estimated fol-
lowing the model of Epstein et al. (10), based on clinical
and biopsy criteria: non-palpable cancer, F/T ratio
greater than 0.15, less than 3 biopsy cores involved with
no more than 50% and Gleason score < 7.

RESULTS
Of 26 patients with isolated High Grade PIN (HGPIN)
only 24 (92.3%) were eligible for this study. Of these, 16
(66.7%) were cancer free and 8 (33.3%) showed adeno-
carcinoma of the prostate: 5 (20.8%) had Gleason score 4
or 5, 3 (12.5%) 6 or 7 and none from 8 to 10. The mean
prostate volume measured by TRUS was 46.7 ± 17.8 cc
and 11 of 24 patients (45.8%) presented an ipoechogenic
nodule in peripheral zone tissue. Suspicious digital rectal
examination was present in 7 cases (29.1%).
Concerning to PSA value, we observed 6 (25%) PCa
patients and 2 (0.8%) disease free in the PSA range 2.5-
3.9 ng/ml while in the PSA range 4.0-9.9 ng/ml. we
observed 10 (41.6%) PCa patients and 6 (25%) tumour
free, respectively.
Sectors apical biopsies carried out in the anterior horn of
the peripheral zone tissue showed over 29% (7 patients)
of cancer detection rate, while cancer was detected in
8.3% (1 patients) in lateral base tissue, 4.5% (1 patients)
in lateral mild zone and in no sample of the parasagittal
zone. In all patients we evaluated tumour volume biop-
sy cores, percentage of biopsy cores involvement and
number of biopsy cores involved. In 3 (12.5%) patients
we observed a tumour volume < 0.5 cc, in other 3
(12.5%) volume tumour between 0.5 and 1 cc and in 2
(8.3%) volume tumour > 1 cc.
In 3 (12.5%) patients we evaluated a percentage of
involvement of biopsy cores > 50%, in 5 (20.8%) < 50%.
Only three (12,5%) patients presented more than 3 pos-
itive biopsies cores, and 5 (20.8%) < 3. We observed
only 2 (8.3%) patients with tumour volume < 0.5 cc,
< 5% of involvement and only one biopsy core involved;
2 (8.3%) patients with tumour volume < 0.5 cc, 25% of
involvement and 2 biopsy cores involved; 1 (4.16%)
with tumour volume > 0.5 cc, > 50% of involvement and
more than 3 biopsy cores.
A total of 7 (29.1%) patients underwent radical retropubic
prostatectomy and only one (4.16%) was treated by exter-
nal beam radiation therapy (tumour volume < 0.5 cc, 25%
of involvement and 2 biopsy cores involved). Final exam-
ination of the specimen showed that cancer was clinically
significant in 4 patients (16.6%) and 3 of them presenting
an organ confined tumour after radical surgery.
No residual cancer was identified on the final surgical
specimen in one case (2%) who presented to saturation
biopsy a tumour volume < 0.5 cc with 5% of involve-
ment and one biopsy cores involved.

DISCUSSION
Many papers in Literature demonstrate that HGPIN is a
precursor lesion of prostate cancer (11) and several stud-
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ies reported about the positive cancer predictive value of
isolated HGPIN on repeated prostate needle biopsy, with
rates ranging from 2.3% to 100% (8, 11-12).
Recommendations about the follow-up in men with iso-
lated HGPIN on initial biopsy vary widely from immedi-
ate re-biopsy to re-biopsy after 3 to 6 months, after 6 to
12 months, or after 3 years (13, 14). In most recent stud-
ies, PCa detection rates in HGPIN patients re-biopsies,
after sextant sampling, range from 20% to 30% (8). In
our saturation biopsy experience, after a first one 12-core
sampling, we found a cancer detection rate of 33.3%
within one year from the initial HGPIN diagnosis.
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INTRODUCTION
Horseshoe kidney (HK) is one of the most common and
best known congenital renal fusion anomalies. Its aber-
rant vasculature, abnormal kidney location and renal isth-
mus present technical challenges to the laparoscopic
management of horseshoe kidneys. To date, there are
only three reports of relatively small renal-cell carcinomas
excised from horseshoe kidneys using the laparoscopic
approach. We describe our experience of laparo-
scopic transperitoneal heminephrectomy involv-
ing a large renal cell carcinoma of 7 cm centrally
located on the left side of a horseshoe kidney
demonstrating that laparoscopic heminephrecto-
my is a safe and effective method for the surgical
management of the horseshoe kidneys.

CASE REPORT
A 48 years old male patient with a horseshoe
kidney was admitted to our Departement with
left-sided lumbar pain. A renal mass of 7 cm
centrally located on the left side of the horseshoe
kidney was detected by Ultrasound scan and CT
scan (Figure 1). The patient was elected to
undergo a laparoscopic transperitoneal left hem-
inephrectomy. Traditionally, the transperitoneal
route affords an optimal working space and facil-
itates orientation by providing readily identifi-
able anatomic landmarks.
Under general anesthesia, after introduction of
orogastric tube and Foley catheter, the patient
was placed in lateral decubitus position on the
right side. We got peritoneal space access and

carbon dioxide pneumoperitoneum (15 mm Hg CO2)
according to Hasson technique. We chose for the
transperitoneal laparoscopic approch a 4-ports L-shaped
configuration with 4 trocars positioned as usual: 3 tro-
cars were placed on the midclavicular line from up to
down respectively at 16 cm, 8 cm and at the same level
of the umbilicus and 8 cm lateral from this trocar we put
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Figure 1.
TC: renal mass of 7 cm centrally located on the left side 

of the horseshoe kidney.
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the fourth. The white line of Toldt was incised
from the level of the iliac vessels to above the
spleen including the lienocolic ligament. The
operation started by medializing left colon.
Medial traction on the colon revealed colorenal
attachments that had to be divided to complete
the colon dissection. Adeguate mobilization of
the colon revealed the psoas muscle followed by
the detection of the gonadic vein and the left
ureter. The ureter was elevated and followed
proximally to the lower pole and hilum of the
kidney. The pedicle vessels were identified, iso-
lated, clipped and divided individually after a
meticulous hilar dissection. During dissection
behind isthmum, an additional artery, going to
the inferior pole of both hemi-kidneys, was
found. The branch irrorating the left hemi-kid-
ney was ligated by clips and split. Once the hilar
vessels were divided, the dissection continued
posteriorly and superiorly to the upper pole and
the adrenal gland was preserved. The whole kid-
ney was isolated outside from the Gerota fascia.
The isthmum, after being tied by 2 endoloops,
was resected (Figure 2). Careful hemostasis was per-
formed on the resected bed of the isthmum. 
The result was a total hemostasis at the site of division,
and no additional hemostatic measure was required.
Resected kidney was removed by endobag. The opera-
tive time was 210 minutes, and the estimated blood loss
was 100 cc. There were no immediate or delayed com-
plications. Although renal cell carcinoma occurs infre-
quently in such kidneys, pathological examination of
the specimen confirmed a 7 cm organ-confined clear
cell carcinoma with sarcomatoids areas (pT2 Furhman2
N0 Mx). After 12 months of follow-up, the patient was
disease free.

DISCUSSION
Horseshoe kidney results from the fusion of the embry-
onic kidneys, most commonly at the inferior pole. The
incidence is 1:400 to 1:1000 (1). The incidence in the
urology patient population is 1/300.The condition is
most common in males, and most cases are sporadic (
no clear hereditary pattern). The age at presentation
varies and depends on the underlying complication and
the severity of the symptoms. Although most horseshoe
kidneys are asymptomatic, they may present with a
complication such as ureteropelvic junction obstruc-
tion, pyonephrosis, urolithiasis, or malignancy. When
surgery is contemplated for renal-cell carcinoma in such
kidneys (2-3), aberrant vasculature and isthmusectomy
are the major issues to consider. In surgery on normal
kidneys, the use of minimally invasive techniques has
decreased morbidity and improved postoperative care.
However, aberrant vasculature, abnormal kidney loca-
tion, and the renal isthmus present technical challenges
to the laparoscopic management of horseshoe kidneys
(4). To date, there are only three reports of relatively
small renal-cell carcinomas excised from horseshoe kid-
neys using the laparoscopic approach. Two were per-
formed using a retroperitoneal approach, and one using

a transperitoneal approach (5-7). This choice depends
on location of the tumor. We describe as laparoscopic
approach by transperitoneal route for the treatment of a
large renal mass (7 cm) in an horseshoe kidney  per-
formed in our clinic showed to be a feasible and effec-
tive surgical solution. The aim of this description is to
highlight how during laparoscopic partial nephrectomy
of a horseshoe kidney, precise identification of number,
location, and extrarenal anatomy of the renal arteries
and veins is necessary for achieving reliable vascular
control (8-10). 

CONCLUSION
Laparoscopy has greatly evolved over the years. Now
laparoscopic approach can be used to treat large tumors
in horseshoe kidneys too. The aberrant vessels, the renal
isthmus, and the renal ectopia are unique features of this
anomaly that make the laparoscopic approach a chal-
lenge. Good laparoscopic skills and patience are required
to manage the multiple blood vessels and to control the
isthmus. These techniques, if performed in experienced
laparoscopic centers, have the benefit of the reduction in
operative trauma and organ affliction, resulting in greater
patient comfort, shorter postoperative course, and short-
er convalescence in complicated urological pathologies.
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INTRODUCTION
Paratesticular tumors originate in structures that contain
connective tissue around the testis, epididymis or sper-
matic cord. Fibrous pseudotumors are among the rarest
in this group, comprising approximately 6% (1). Most
reported cases involved the tunica vaginalis; rarely it is
associated with tunica albuginea, epididymis or spermat-
ic cord (1-3). We report a rare case in that lesions were
emanating directly from the tunica albugenia testis,
which is exceedingly rare (4). 

CASE REPORT
A 33-year-old man presented to the urology service with
a 6-months history of enlarging palpable mass in the left
hemiscrotum without associated pain. He denied any
history of scrotal trauma, infection or surgery. His phys-
ical examination was unremarkable, except for a 4 cm
nontender intratesticular mass at the lover pole. Scrotal
ultrasonography showed a 35 x 42 mm hypoechoic non-
vascular mass attached to the lower pole of the left testis.
Serum tumor markers including alpha-fetoprotein, beta-
human chorionic gonadotrophin, and lactate dehydroge-
nase, were all wihin normal limits.
The patient subsequently underwent left testicular
exploration. The mass emanated directly from the tunica
albugenia, and there was no involvement of epididymis
or tunica vaginalis. Intraoperative frozen section analysis
of the mass showed no evidence of malignancy but
revealed benign fibrosis. 
Microscopic examination revealed that nodular fibrous

tumor separated from testicular tissue with fibrous regu-
lar capsula (Figure 1), and irregular cells in colloginezed
basement (Figures 2, 3). There mitosis, cellular atypia or
malign characteristics were identified. On immunohisto-
chemical analysis, spindle cells showed intense positivi-
ty for alpha-smooth muscle actin (SMA) (Figure 4). No
reactivity in these cells was detected for desmin, and no
staining was observed for S-100 and CD34 proteins.
These findings were consistent with fibrous pseudo
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Figure 1.

Nodular fibrous tumor separated from testicular tissue 
with fibrous regular capsula (H-E X 40).
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tumor of the tunica albugenia testis. At 12 months of fol-
low-up, the patient was asymptomatic without any evi-
dence of recurrence. 

CONCLUSION
We report this case because of the exceedingly rarity of
pseudotumors of testis and the importance of organ-
sparing surgery by intraoperative frozen section analysis
of the specimen. Most solid intratesticular masses are
malignant. Hence, a testicular mass, especially if solid in
ultrasonograpy, must be considered to be possibly malig-
nant. Paratesticular tumors, although uncommon, com-
prise a heterogeneous group of benign and malignant
lesions. In adult population, they constitute about 15%
of intrascrotal lesions (5), and 20% about these tumors
are malignant (6). Paratesticular tumors can be difficult
to distinguish from intratesticular lesions on physical
examination alone or even with ultrasonography.
Although fibrous pseudotumors are rare, they are the
second most common mass involving paratesticular tis-
sue behind adenomatoid tumors (2, 3). These tumors
have a peak incidence in the third decade of life but can
occur at any age (4). They usually present as a painless
mass, as seen here (4). Ultrasound may demonstrate
hypoechoic or hyperechoic lesions, depending on the
degree of collagen or fibroblasts (2). 
Macroscopically, the lesions are nodular, well delimited,
ovoid, mobile structures. They may be single or multiple
and occasionally will involve diffuse band-like fibrosis of
the testicular tunics with encasement of testicle (2, 3).
Under microscopic examination, fibrous tissue, spindle
cells, plasma cells, and lymphocytes are commonly pres-
ent, sparse in number, and engulfed within a keloid-like
collagen (7). Histologic staining will identify multiple
fibroblasts, intermixed with a few inflammatory cells in
dense fibrous tissue, an apparent product of myofibrob-
lastic proliferation. The primary purpose of the imm-
munohistochemical studies was to analyze the pheno-
typic nature of the spindle cells that provide the largest
portion of the lesion. These spindle cells are highly pos-
itive for vimentin and SMA, (2, 4, 8), and negative for S-
100, keratin and desmin (8), as seen here. 
Treatment includes the excision of the mass with a por-
tion of the testis. As with this case, by considering rare
benign intratesticular tumors in the differential diagnosis
of the testicular masses, normal levels of preoperative
serum tumor markers combined with intraoperative
frozen section can organ-sparing surgery to be safely per-
formed on these benign lesions. 
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Figure 2.

Irregular spindle cells in collogenized 
basement (H-E X 100).

Figure 3.
In collogenized basement extended, oval nucleated,

undistinguished cytoplasmic bordered 
spindle cells (H-E X 400).

Figure 4.
The majority of spindle cells are SMA positive

(Immunohistochemical staining X 200).
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180

4. Polsky MS, Ball TP Jr, Smith RB, et al. Benign fibrous paratestic-
ular tumors.Urology 1976; 8:174-6.

5. McClellan DS, Roscher A. Intrascrotal tumors in the older male.
Int Surg 1986; 71:51-2.

6. Lioe TF, Biggart JD. Tumours of the spermatic cord and parates-
ticular tissue. A clinicopathological study. Br J Urol 1993; 71:600-6.

7. Orosz Z, Besznyák II. Diffuse Inflammatory Pseudotumor of the
Testis, the Epididymis and the Spermatic Cord. Pathol Oncol Res
1995; 1:75-9.

8. Jones MA, Young RH, Scully RE. Benign fibromatous tumors of the
testis and paratesticular region: a report of 9 cases with a proposed
classification of fibromatous tumors and tumor-like lesions. Am J
Surg Pathol 1997; 21:296-305.

Correspondence

Yusuf Özlem İlbey, MD 
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CASE REPORT
A 62-year-old man came to the emergency department
complaining of lower abdominal pain and acute urinary
retention. His medical history included penile cancer
treated 8 years before with partial amputation, inguinal
lymphadenectomy followed by external beam radiothera-
py, hypertension, Type II diabetes mellitus, coronary
artery disease, and appendectomy by midline laparotomy. 
Several days before presentation, he had started a course
of ciprofloxacin for a presumed urinary tract infection. A
very short penile shaft (4 cm in length) due to partial
amputation and a midline abdominal surgical scar were
observed. The prostate gland was very tender at the dig-
ital rectal examination. 
Abominal US revealed a distended bladder and a very

large collection of fluid causing the posterior bladder to
bulge. It was not possible to insert a urethral catheter
due to the firm meatal stenosis. The urethral meatus was
narrow and covered by white fibrous tissue, which sug-
gested penile cancer recurrence. The definitive diagno-
sis of a giant prostatic abscess was made using TRUS
equipped with an end-fire probe (Figures 1B, 2C) and
differential diagnosis with bladder diverticula was ruled
out later by abdominal CT (Figures 2 A-B) and retro-
grade cystography.
The insertion of a sovrapubic catheter was not possible due
to the high risk of sepsis and the risk of damage to the pos-
terior bladder wall, which had been lifted by the fluid col-
lection. Therefore an urethrogram was performed. A 4 cm
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Conlusion: Urethral stenosis due to penile cancer is a predisposing factor in the development of pro-
static abscesses. Placement of a bladder catheter and percutaneous drainage of the abscess are the
mainstays of treatment. In malignant urethral stenosis, the conservative management of a prosta-
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guide intervention and to check results. 
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long stenosis of the anterior urethra was detected (from the
neo-meatus up to the bulbar urethra). Under radiologic
control, an hydrophilic guidewire was passed through the
stenosis and subsequently a 8Fr catheter was inserted to
drain the bladder. Wide spectrum antibiotic therapy was
started. Urine cultures would later grow E. Coli.
Soon after the resolution of acute urinary retention, a con-
trast computed tomography (CT) scan was performed
(Figures 1A, 2A-B). The contrast CT scan of the abdomen
and pelvis showed abnormal enlargement of the prostate
gland to approximately 8.3 x 5.1 cm, with large areas of rel-

ative low density. Additionally, there was an abnormal soft-
tissue density extending posteriorly toward the rectum,
with diffuse inflammatory stranding surrounding the area.
Abundant fluid was identified inside the prostate but there
was no gas. 
Under local anaesthesia, transperineal drainage was per-
formed with a 8 Fr pig-tail tube by TRUS control
(biplane transrectal probe) (Figure 1C). Immediately
400cc of purulent fluid was drained. The drain output
reduced progressively in the following 15 days. The
drain was also used for irrigation with saline and anti-
septic solution. The use of end-fire TRUS was helpful in
monitoring the results of therapy (Figure 3). The
transperineal drain was removed after 17 days. 
The patient underwent surgery for resection of the recur-
rent penile cancer. The histopathology report described a
penile well differentiated squamous cell carcinoma (pT1)
with free surgical margins. Progressive urethral calibra-
tion was performed reaching a maximum of 16 Fr.
After 4 years of follow-up, the patient had a recurrence
of prostatic abscess due to fibrous urethral stenosis, and
this was treated successfully with urethral dilatation.
After 5 years the patient was free of tumor recurrence
and free of urinary tract infection.

DISCUSSION
Prostatic Abscesses (PA) are rare in the modern antibiot-
ic era. PA are a very uncommon cause of acute urinary
retention. The reported mortality rate varies between 1
and 16% (1-3).
Urethral stenosis due to penile cancer is a predisposing
factor in the development of prostatic abscesses, along
with other well-known factors: indwelling catheter, instru-
mentation of lower urinary tract, bladder outlet obstruc-

Figure 1B.
Axial view of prostatic abscess (A) 
using TRUS with end-fire probe. 

The urethra is indicated by white arrows.

Figure 1A.
The contrast CT scan of the pelvis (axial view)  

shows abnormal enlargement of the prostate gland 
with large areas of relative low density. 

The urethra is indicated by white arrow.

Figure 1C.
Transperineal placement of drain (white arrow) 

using TRUS equipped with linear probe, 
longitudinal view (perineal side is shown by white point).



tion, bacterial prostatitis, chronic
renal failure, hemodialysis, dia-
betes mellitus, cirrhosis and HIV
infection (4). 
Blind insertion of a transurethral
Foley catheter seems to be a dan-
gerous procedure because the
catheter could damage the ure-
thra which is thin and surround-
ed by fluid (Figure 1A), and the
catheter could be inserted in
the abscess cavity instead of the
bladder. A misdiagnosis or wrong
catheter placement could have
serious effects including ure-
throrectal fistula formation from
rupture of surrounding struc-
tures, sepsis, and, eventually,
patient death (4-6). 
In this case, the transurethral
guidewire insertion under radio-
logic and ultrasound control was
the safest procedure to allow the
correct insertion of a thin ure-
thral catheter. It had not been
possible to use the standard treat-
ment, i.e. sovrapubic catheter
and unroofing of the abscess
with transurethral resection. The
risk to damage the abscess with
the insertion of the sovrapubic
catheter was high, because the
abscess lifted the posterior blad-
der. Furthermore he received ra -
diation therapy and midline lapa -
roromy that made the sovrapubic
abdominal wall too stiff for the
insertion of a sovrapubic
catheter. Moreover it was not
possible to insert a 24Fr sheath
in the urethra for transurethral
re section.
Traditional radiologic studies in
the clinical workup of a prostate
abscess have included a CT scan
or TRUS (6-8). A CT scan or MRI
have significant risk factors or spe-
cific contraindications (contrast-
induced nephropathy, costs, occa-
sional unavailability in urology
emergency rooms). Abdominal US
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Figure 2A-B.
The contrast CT scan of the pelvis (axial view) show extensive fluid (A) 

in the prostate (P) and surrounding extraprostatic tissues. Bladder diverticula
is ruled out as a result of differential diagnosis (lower image). B = bladder.

Figure 2C.
Longitudinal view of prostatic
abscess (A) using TRUS 
with end-fire probe 
(white arrow = rectal wall).
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combined with TRUS has several advantages for these
patients. 
Transrectal ultrasound was considered potentially dan-
gerous in this case because too much pressure on the rec-
tal wall could have lead to septic shock. The insertion of
the US probe in the rectum varies depending on whether
an end-fire or linear (biplane) probe is used: the biplane
probe is inserted blindly, while the end-fire probe can be
inserted under ultrasound control monitoring the sur-
rounding structures (rectal walls) that slip away. Usually,
the pressure on the end-fire TRUS is similar to that of the
finger during the rectal examination and can be consid-
ered a safe manoeuvre. End fire TRUS is for diagnotic
propouse and useful for differential diagnosis with

emphysematous PA, which
are characterized by gas
formation (9). 
Biplane TRUS is useful to
guide the prostatic drain
through the perineum. 
A clear delineation of the
extent of the disease and
the involved structures is
provided by a contrast-
enhanced study by CT or
MRI. In our opinion the
end-fire TRUS is the best
method for following up
patients after treatment
(Figure 3). 
TRUS has advantages: low
cost, good quality of imag-
ing, without risk of radia-
tion, easy available. Limits
are poor detetection of the
abscess extension in the
pelvis and other organs.

CONCLUSION
Urethral stenosis due to
penile cancer is a predispos-
ing factor in the develop-
ment of prostatic abscesses,
along with other well-
known factors. Placement of
a bladder catheter and per-
cutaneous drainage of the
abscess are the mainstays of
treatment. In malignant ure-
thral stenosis, the conserva-
tive management of a pro-
static abscess is safe and effi-
cacious in a long term fol-
low-up. Transrectal US is a
key instrument to guide
intervention and to check
results. 
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INTRODUCTION
Post-operative chylous ascites is rarely encountered in
urologic surgery. It is caused by an inadvertent trauma to
the lymphatic system (chisterna chyli or other major
retroperitoneal lymphatic channels) during complex sur-
gical procedures. However, it may occur after less surgi-
cally demanding operations, such as adrenalectomy.
We present the first case, to our knowledge, of chylous
ascites following laparoscopic adrenalectomy which was
rapidly resolved with early administration of total par-
enteral nutrition and somatostatin analog. A brief review
of the literature on the management of post-operative
chylous ascites is also presented.

CLINICAL CASE
A 62-year-old patient was referred to our department
with a diagnosed pheocromocytoma (5,5 cm in diame-
ter) of the left adrenal and underwent laparoscopic left
adrenalectomy. Surgical procedure was uneventful but
on the first postoperative day, one liter of milky fluid was
measured on the drainage sac. 
The analysis of the ascitic fluid was consistent with
chyle: pH 7,58, specific gravity 1.024, a total protein
content of 3,8 g/dl, a triglyceride level of 1850 mg/dl,
cholesterol at 58 mg/dl, leukocyte count 9500/mm3 with
84% lymphocytes, negative microbiologic cultures.
Microscopic examination, after Sudan III staining,

revealed the presence of numerous lipid globules and
leucocytes, predominantly lymphocytes. The treatment
had already started consisting of total parenteral nutri-
tion and octreotide 0,1mg x 3 s.c. The reduction of fluid
amount was rapid and so was the change of its colour.
On the fourth postoperative day the yellowish fluid from
the drainage sac (200 ml) was examined again and the
results showed no chyle. 
We stopped total parenteral nutrition and placed the
patient on a high protein, low fat, medium chain triglyc-
eride diet which was continued along with the octreotide
until he was discharged, fully recovered, 18 days post-
operatively.
Two months after surgery, the patient is free of disease,
showing no signs of chylous ascites.

DISCUSSION
Chylous ascites is defined as the accumulation of chyle in
the peritoneal cavity. It is a rather rare condition account-
ing for between 1/20000 and 1/100000 of all hospital
admissions (1). 
The etiological factors can be broadly classified as con-
genital, neoplastic, infective, traumatic or post surgical.
The most common cause of post-operative chylous
ascites is surgery of the abdominal aorta (2). Regarding
the urologic procedures, chylous ascites may present
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We report a case of chylous ascites developing the first post-operative day after
laparoscopic adrenalectomy. The early initiation of treatment with total parenteral
nutrition and somatostatin analog led to rapid resolution of the ascites. To the best of
our knowledge, this is the first case of chylous ascites after laparoscopic adrenalecto-
my and we report it to stress the need for greater awareness and attention (meticulous

dissection, permanent use of hemoclips and/or suture ligatures instead of electrocautery) even
for simpler laparoscopic urologic procedures.
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after lymphadenectomy performed for testis cancer, rad-
ical nephrectomy or kidney donor nephrectomy because
of inadvertent trauma to the cisterna chyli (the dilated
part of the thoracic duct in the retrocrural space, at L1-
L2 level) or its major tributaries (1-4).
Presentation of post-operative chylous ascites does not
differ from ascites due to other causes, including pro-
gressive abdominal distention and weight gain, pro-
longed ileus, an abdominal fluid wave, a pleural effu-
sion, or chylous leakage from the incision. 
A clinical suspicion of chylous ascites can be confirmed
by CT or MRI. However, the density of chyle is identical
to water and as a consequence CT findings cannot dif-
ferentiate between chylous ascites and ascites of other
origin. The only pathognomonic sign in CT is the “fat
fluid level”, which may be demonstrated when the
patient remains in dorsal decubitus for a prolonged
period of time (5, 6). 
Analysis of the ascitic fluid, obtained through paracen-
tesis (or drainage), is the only way to confirm the diag-
nosis. It is typically milky, sterile, alkaline with a great
triglyceride content (2-8 fold that of plasma) and a pro-
tein content greater than 3 g/dl. Microscopic examina-
tion after Sudan III staining reveals the presence of lipid
globules and leucocytes, predominantly lymphocytes
(2, 5).
The classical diagnostic modality for revealing lymphatic
leakage has been the bipedal lymphography which uses
ethiodized oil injected into lymphatic vessels on the dor-
sum of the foot (7). 
It should be administered early in the course of evalua-
tion, only when the diagnosis is in doubt. However, it is
an invasive technique which gathers several disadvan-
tages, resulting in the emergence of novel methods, such
as lymphoscintigraphy (8). Lymphoscintigraphy is also
used in follow-up, to document the reduction of chyle
leakage postoperatively.
The management of chylous ascites remains controver-
sial, primarly due to its rarity, and a variety of successful
strategies has been reported. 
However, in the opinion of most authors, the initial man-
agement of chylous ascites should be conservative aim-
ing at reducing the lymphatic flow in the mesenteric
lymphatic glands that join together in the disrupted
major retroperitoneal and thoracic ducts-thereby limit-
ing the leakage of lymph into the peritoneum. 
Additional objectives of treatment are mechanical symp-
toms relief and the replacement of nutritional losses (2).
Conservative measures include the use of repeated ther-
apeutic paracentesis, dietary modification, diuretics,
total parenteral nutrition and the use of somatostatin or
its analogs.
Repeated paracentesis is not successful as a solitary
measure. 
Although its effect is impressive, it is transitory and has
to be combined with other conservative measures in
order to achieve resolution of chylous ascites.
Nevertheless, in the review of Aalami, 7% of patients
treated only with paracentesis achieved complete resolu-
tion (9).
Dietary intervention is the mainstay of conservative treat-
ment. It consists of a high protein, low fat, medium chain

triglyceride diet which manages to decrease lymph flow
in the major lymphatic tracts (10). 
Total parenteral nutrition is another important conserva-
tive measure which is recommended by many authors as
the initial treatment of choice (2, 11). 
The early administration of somatostatin (or its ana-
logues octreotide and lanreotide) results in a drastic
reduction in the lymphatic fistula output within 24 to 72
hours of therapy (2).
The value and effectiveness of each separate conservative
measure is difficult to quantify but when all or some of
these measures are combined the success rate reaches the
67-90% of all cases, within a period of a few days to one
year (1, 2, 9, 10, 12, 13).
When conservative treatment fails (deterioration of
patient’s condition or no fistula closure after several
weeks), surgical intervention, either by inserting a peri-
toneovenus shunt or by direct suture ligation of the dis-
rupted lymphatic channels, becomes rather manda to -
ry (14).

CONCLUSION
Chylous ascites may develop even after not so complex
urologic procedures, such as laparoscopic adrenalecto-
my, emphasizing the need for meticulous dissection and
permanent use of hemoclips and/or suture ligatures
instead of electrocautery, irrespectively of operation.
The early identification and initiation of proper conser-
vative treatment for this complication may lead to rapid
resolution. 
Total parenteral nutrition (followed by a high protein,
low fat, medium chain triglyceride diet) along with
somatostatin analogs appears to be the most efficacious
treatment.
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INTRODUCTION
Hibernoma is a uncommon, benign soft tissue tumor,
originating from fetal brown adipose tissue. It was first
described in 1906 by Merkel as “pseudolipomas”; in
1914 Gery derived the name hibernoma because of a his-
tological similarity to brown fat in animal hibernating.
They occur in adult between the age of 30 and 50 years
and they are more common in females (1).
A hibernoma usually manifests as a slowly growing,
painless, soft-tissue mass.
The most common location is the subcutaneous tissue
of the back, and particularly the interscapular area but
it is usually found also in sites where brown fat is less
common.
Diagnosis of hibernoma is based on histological exami-
nation. Since it is difficult to differentiate preoperatively
between hibernoma and other soft-tissue tumors, such

as lipoma or liposarcoma, total surgical excision is the
treatment of choice. Hibernoma is considered a benign
tumor, and there have been no reports of malignant
transformation.
We report a case of incidental renal hibernoma discov-
ered in a 51 years old women during open surgery for
kidney stone.

CASE REPORT
A 51-year-old woman presented with recurrent left flank
pain Ultrasoud abdomen examination and Intravenous
Urography (IVP) showed a left pielic stone of 2 cm with-
out other pathologies or malformation of the urinary
tract. No left flank lesion was palpated.
There was no significant past medical or surgical history.
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Objectives: Hibernomas are rare benign tumours originating from the brown adipose
tissue. They occur generally in adults with a peak incidence in the third decade and
with a slightly predominance in women. They are benign tumor that does not recur
with complete excision. CT and RM images should not be misdiagnosed with atypical
lipomas or well-differentiated liposarcoma. We report a case of incidental renal hiber-

noma discovered in a 51 years old women during open surgery for kidney pielic stone.
Case report: A 51-year-old woman presenting with recurrent left flank pain was diagnosed with
left kidney stone. Abdomen ultrasound and i.v. pyelografy showed pyelic stone of 2 cm without
other pathologies of the urinary tract. Patient underwent left percutaneus lithitripsy compli-
cated by severe bleeding. We converted into open surgery and incidentally we observed a brown,
well-defined, encapsulated, and mobile mass of 1 cm that resulted to adhere to kidney capsule.
We removed this lesion respecting surgical borders.
Intraoperative histological examination revealed cells with eosinofil cytoplasm and no evidence
of mitosis or cellular atypia. Definitive histological examination show a well-circumscribed,
encapsulated tumor, with large cells with central nuclei and multivacuolated granular cyto-
plasm. A rich vascular network was present absence of mitosis or atypia was confirmed.
Histological diagnosis presumed hibernoma.
Conclusion: Our case report results one of the few cases of renal localisation of hibernoma that
howewer need a surgical treatment.
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In according to EAU guidelines left percutaneus lithitripsy
was performed but was complicated by severe bleeding.
We decided for an open approach and we found inciden-
tally a brown, well-defined, encapsulated, and mobile
masses of 1 cm that resulted to adhere to kidney capsule.
We removed this lesion respecting surgical margins.
The intraoperative histological examination revealed a
compact, encapsulated specimen and cell with
eosinophil cytoplasm; there was no evidence of mitosis
or cellular atypia. Definitive histological examination
showed a well-circumscribed, encapsulated tumor, large
cells with central nuclei and multivacuolated granular
cytoplasm. A rich vascular network was observed;
absence of mitosis or atypia was confermed. Histological
diagnosis presumed hibernomas.
Post operative was complication-free and the patient was
discharged from hospital on the fifth post-opera-
tive day. Two years later she remain free of symp-
toms with no sign of recurrence.

DISCUSSION
Two types of adipose tissue exist: white adipose
and brown adipose. Brown adipose tissue was
first described by Wilsh in 1670 (2). This highly
specialized form of adipose tissue was first
described in hibernating animals, but has also
been reported in over 50 animal species, includ-
ing non-hibernating animals such as rats, rab-
bits, monkeys, as well as man.
Although the exact function of brown fat is uncer-
tain, it is believed to be important in nonshivering
thermogenesis in hibernating animals and in the
newborn. In humans, brown fat markedly decreas-
es after 8 weeks of life, although small quantities
remain in all age groups accounting for only 1% of
total fatty tissue in adults (3).
When brown fat is overdeveloped and associated
with hypervascularity and arteriovenous shunt-
ing at microscopic and imaging studies, this is
typical for hibernoma.
Hibernomas seem to form in the areas with
remaining brown fat, such as the scapular region,
neck, axilla, chest wall, mediastinum,perirenal
areas, thigh, buttock, popliteal fossa, scalp, breast,
periureteric region, and scrotum (4, 5).
In literature few intrathoracic cases have been
reported, and even fewer involving pleural loca-
tions; it is more frequentlyfound in mediastinum
and pericardium (6, 7).
Congregado et al. report the first case of pleural
hibernoma treated with videothoracoscopic sur-
gery in a 53-years-old male patient (8) .
They are soft, well-defined, encapsulated, and
mobile masses. Their color varies from tan to red
brown, depending on the amount of intracellular
lipid. The diameter usually ranges from 5 to 10 cm,
but they may reach up to 20 cm. They grow slow-
ly and usually present with painless enlargement.
Symptoms related to the compression of adjacent
structures rarely develop. Histological examination
reveals a well-circumscribed, encapsulated, lobu-

lated and homogeneous tumor, with a rich vascular net-
work. 
Microscopically, the tumor displays a lobular arrangement
of rounded or polygonal cells classifiable in three types: (a)
large, multivacuolated cells with eosinophilic granular
cytoplasm; (b) small, rounded cells with granular cyto-
plasm; and (c) large, univacuolated cells with peripheral
nuclei, resembling mature adipocytes. There is no evidence
of mitosis or cellular atypia. A rich capillary network is
generally found. Electron microscopy discloses multivac-
uolated cells containing abundant, large, pleomorphic
mitochondria, with clearly-visible cristae and dense
matrix; Golgi apparatus and endoplasmic reticulum are
rarely seen (Figures 1-2) (9).
Core needle biopsy has not been recommended in cases
of suspected hibernoma due to the tumor's hypervascu-

Figure 1.
Histological examination of hibernoma.

Figure 2.
Histological examination of hibernoma.
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larity, and at least one case report documents excessive
bleeding during a percutaneous biopsy of a hibernoma
that resulted in termination of the procedure (10).
Dursun et al. performed a core needle biopsy in all
patients preoperatively, and no bleeding complication
was noted in any patient (11). 
Diagnosis of hibernoma is based on histological exami-
nation.No studies to date have reported an effective sys-
tem for distinguishing between a hibernoma and other
soft-tissue tumor with fatty content (in particular
liposarcoma); therefore complete surgical excision is the
only reliable approach.
Among the diagnostic procedures, CT, MR imaging can
provide helpful information. Hibernomas are usually
detected as heterogeneous masses with marked contrast
enhancement. 
The CT and MR imaging examinations show a well
demarcated mass with signal intensity intermediate
between subcutaneous fat and muscle and that enhances
after contrast injection. Although they present as brown
fat, the imaging characteristics on T1- and T2-weighted
images demonstrate high signal intensity but slightly less
than that of the subcutaneous fat. 
Dursun (11) describe imaging findings of hibernoma on
CT and MR in six patients: hibernomas are slightly
hyperdense compared to the subcutaneous fat in CT
examination and isointense or slightly hypointense com-
pared to the subcutaneous fat in T1- and T2-weighted
MR images, showing contrast enhancement and contain-
ing linear septations on CT or MR examination.
Radiographic, sonographic, angiographic, and scinti-
graphic appearances of this tumor have been described.
Radiographs may show a mass with radiolucency consis-
tent with a lipomatous neoplasm. No underlying
osseous involvement is present (4). The sonographic
appearance of hibernoma has been a uniformly hypere-
choic mass .At angiography, these tumors have rich vas-
cularity and occasional arteriovenous shunting (12). 

CONCLUSION
Our case report results one of few cases of renal localisa-
tion of hibernoma that howewer need a surgical treatment.
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INTRODUCTION
Primary obstructive megaureter is characterized by a
congenital obstruction at the lower end of the ureter just
before it enters the bladder, leading to gross dilatation of
the ureter especially in its distal one third. The condition
was first described in 1923 by Caulk (1) and is due to an
aperistaltic juxtavesical segment of 3 to 4 cm long that is
unable to propagate urine at acceptable rates of flow. It is
an uncommon disease in adults while is a common cause
of lower ureteric obstruction in children and most may
be detected in utero by antenatal ultrasonography. The
diagnostic criteria are (a) dilated ureter as seen on intra-
venous urography, retrograde or anterograde pyelogram,
ultrasonography or magnetic resonance urography; (b)
lower end of ureter ending in a smooth taper: (c) absence
of vescicoureteric reflux; (d) absence of infravesical
obstruction; and (e) absence of organic obstruction at the
lower end of the ureter as confirnìmed by cystoscopy
and ureteral catheterization (2-3). The management in
children is conservative, more than 50% of the megau-
reters regress with the growth of the child, presumably
due to maturation of the vesicoureteric junction (4-5).
Recurrent infection, significant deterioration of renal
function or pain is an indication for surgery. The disease

in adults has a variable course and prognosis. The con-
dition usually presents in the third or fourth decades of
life. Men are more commonly affected than women (2).
Unilateral disease is more common and is usually on the
left side. The disease can present with flank pain, recur-
rent urinary tract infection, hematuria, and urolithiasis.
Complications such as stone formation and deranged
function of the affected kidney are common and almost
all require surgical intervention. To report a case of 30-
year-old girl affected by monolateral megaureter with
ureteral calculi that required ureteral resection and reim-
plantation with tailoring.

CASE REPORT
A 30 years old woman complained a history of recurrent
right flank pain in the last ten years in absence of infec-
tion, fever or other urologycal symptoms. Admitted in
our hospital was examined with a plain X-ray of the
abdomen, ultrasonography, urine analysis and culture,
blood urea, serum creatinine, creatinine clearance and at
conventional intravenous urography (Figures 1-2) was
found to have a dilated lower third of the right ureter
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ending in a narrow tapering segment complicated by
ureteric calculi. Omolateral kidney result ptosic and mal-
rotated, controlateral was normal. Obstruction was con-
firmed by a Tc99m-DTPA scan performed with diuresis
with the gamma camera moved to the level of vesi-
coureteric junction with perurethral catheter in place to
drain the bladder. A ureteroneocystostomy with excision
and tailoring of the lower end of the adynamic segment
of the ureter with a extravesical approach was per-
formed. Extravesical reimplantation involved mobiliza-
tion of the distal ureter and dismemberment at the
ureterovesical junction. Ureteric calculi was removed at
the time of ureteric reimplantation. Indwelling ureteral
stent was maintained for 4 weeks. The patient received
broad spectrum antibiotics before and after the proce-
dure until the stent and drains were removed. Patient
was followed with urine culture, ultrasonography, and
renal scan, first at 3 months from the date of surgery and
then every 6 months during the next 2 years (Figure 3).
Voiding cystouretrography was done at 6 months to rule
out reflux. The follow-up was always satisfactory, no
complication was encountered and now the patient is
examined annually. 

DISCUSSION
Primary obstructive megaureter in the adult most com-
monly present in the third and fourth decades of life (6)
with reduced function or complicantions such us second-
ary calculi, recurrent infection or reduced function. Men
are more commonly affected than women (3). In numer-
ous studies are described
histologic and ultrastructural
anomalies that alter the
ureteral function, disorienta-
tion of muscle, muscular
hypoplasia, muscular hyper-
trophy and mural fibrosis
are the most important (7).
Electron microscopic studies
demonstred excess of colla-
gen deposition increased
matrix evidence with altered
cell-to-cell junction and dis-
rupts myoelectrical propaga-
tion and peristalsis (8-9).
Ure teric profilometry shows
irregular wave patterns so
called “ureteroarrhythmias”.
The degree of ureteral dilata-
tion depends on the amount
of urine that is forced to coa-
lescence proximally because
of incomplete passage with
obviously implications for
the renal parenchyma (10).
Allen proposed that the
obstructive segment repre-
sent the crossing point of the
umbilical vessel during
intrauterine life, which
should interfere with the

Figure 1.
Intravenous urography showing right megaureter 

with secondary calculi.

Figure 2.
Intravenous urography showing evidence the ureteral calculi.
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process of muscularization. All agree that the distal ureter
is pathologic so it is to be excised with the reimplantation
into the bladder with antireflux technique. The clinical
presentation of primary obstructive megaureter are various
and needs recognition as a separate entity in adults and
adolescents because different is the treatment approach
and the outcome. The majority of cases do not tend to
require surgery particularly when they are discovered in
utero by antenatal ultrasonography. The approach to
asymptomatic cases is also initial non-operative manage-
ment. Antibiotic chemoprophylaxis is prescribed and
voiding dysfunction is addressed if present. Followup radi-
ographic imaging is individualized according to the initial
evaluation. Indications for operative treatment in an older
child after close followup include worsening hy -
droureteronephrosis along with deterioration in renal
function and/or a prolonged radiotracer washout pattern
in the involved kidney (11). Additional factors include the
presence of symptoms, urinary tract infection and/or a
tense flank mass on physical examination. The condition
in adults is not innocuous as is often believed. Patients
with megaureter, if left untreated, may develop secondary
urolithiasis and end-stage renal disease (2). Surgical inter-
vention seems ineffective once the patient has developed
chronic renal failure. The proportion of symptomatic
patients and stone disease is much higher as reported in
published studies (2). Many authors recommended surgi-
cal correction in most adults, usually in the form of
ureteric reimplantation to salvage renal function and pre-
vent future complications at an early stage of diagnosis
(12). Conservative management probably has a role only

in the uncomplicated primary megaureter patients with
normal creatinine clearance and who have possibility of a
regular lifelong follow-up. 

REFERENCES
1. Caulk JR. Megaloureter: the importance of the ureterovesical
valve. J Urol 1923; 9:315-19.

2. Hemal AK, Ansari MS, Doddamani D, et al. Symptomatic and
complicated adult and adolescent primary obstructive megaureter-
indications for surgery: analysis, outcome, and follow-up. Urol
2003; 61:703-7.

3. Dorairajan LN, Hemal AK, Gupta NP, et al. Primary obstructive
megaureter in adults: need for an aggressive management strategy.
Int Urol Nephrol 1999; 31:633-41.

4. Tokunaka S, Koyanagi T, Tsuji I, et al. Histopathology of the non-
refluxing megaloureter: a clue to its pathogenesis. J Urol 1982;
127:238-44.

5. Oliveira EA, Diniz JS, Rabelo EA, et al. Primary megaureter
detected by prenatal ultrasonography: conservative management
and prolonged follow-up. Int Urol Nephrol 2000; 32:13-18.

6. Pfister RC, Hendren WH. Primary megaureter in children and
adults: Clinical and pathophysiologic features of 150 ureters.Urol
1978; 12:160-76.

7. Tanagho EA, Miller ER. Functional considerations of urethral
sphincteric dynamic. J Urol 1973; 109:273-8.

8. Hanna MK, Jeffs RD, Stugges JM, et al. Ureteral structure and
ultrastructure, part II, Congenital ureteropelvic junction obstruction
and primary obstructive megaureter. J Urol 1976; 116:725-30.

9. Pagano P, Passerini G. Primary obstructed megaureter. Br J Urol
1977; 49:469-75.

10. Pace G, Simoncini G, Silvestri V, et al. Bilateral megaureter:
management strategy in a ninety years old woman. Arch Ital Urol
Androl 2007; 79:158-60.

11. Pitts WR Jr, Muecke EC. Congenital megaloureter: a review of
80 patients. J Urol 1974; 111:468-73.

12. DeFoor W, Minevich E, Reddy P, et al. Results of tapered ureter-
al reimplantation for primary megaureter: extravesical versus
intravesical approach. J Urol 2004; 172:1640-3.

Figure 3.
Intravenous urography performed 3 months 

after surgery show the excellent channelling of the ureter 
and a malrotate omolateral kidney.
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