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INTRODUCTION
Abdominal wall hernias are common, with a prevalence
of 1.7% for all ages and 4% for those aged over 45 years.
Inguinal hernias account for 75% of abdominal wall her-
nias (1). Ninety five per cent of patients presenting to
primary care are male, and in men the incidence rises
from 11 per 10 000 person years aged 16-24 years to
200 per 10 000 person years aged 75 years or above (2).
Repair of inguinal hernia is one of the most common
operations in general surgery. When traditional surgical
methods are used, outcomes after repair of recurrent
hernias have been worse than after primary repair (5, 6).
After the introduction of tension-free open or laparo-
scopic surgical repair with the use of prosthetic mesh,
recurrence rates were reported to be less than 5 percent,
and patients’ comfort was reported to be substantially
improved over that obtained by the traditional, tension-
producing techniques (7, 8).

Laparoscopic methods of performing a tension-free repair
have subsequently been reported to result in low recur-
rence rates and to be associated with substantially less pain
in the immediate postoperative period and earlier return
to normal activities than the open-repair technique
(9, 10). The laparoscopic technique, however, requires
general anesthesia, and it is more often associated with
serious intraoperative complications than is open repair
(10-12), although such complications are infrequent.
Laparoscopic appearance of genital tract is indeed unfa-
miliar to most surgeons; laparoscopy also implies such a
learning curve, so that potential complication rate is high
in these patients. It is considered as mandatory to iden-
tify the “triangle of doom” as the area between the testicu-
lar vessels, vas deferens and the internal ring. This helps
to avoid genital injuries (13). These concepts have been
further clarified in another study (14), in which the
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REVIEW

Urological complications following inguinal hernioplasty

Gaetano Gulino, Michele Antonucci, Giuseppe Palermo, Francesco Sasso, 
Daniele Tienforti, Alessandro D’Addessi, Pier Francesco Bassi

Clinica Urologica, Università Cattolica del Sacro Cuore, Roma, Italy.

Aim of this paper is to report a systematic review of the literature about the incidence and
putative mechanisms of genital tract injuries following open and laparoscopic herniorra-
phy and their effects on sexual function and fertility and to point out the measures of pre-
vention and of treatment.
The most frequently described events have been intraoperative complications as bladder

or spermatic cord structure damage, immediate postoperative complications as ischaemic orchitis,
urinary retention, urinary tract infection, hydrocele or scrotal haematoma and bacterial orchitis,
or long-term complications as chronic orchialgia, testis atrophy, sexual dysfunction and infertility.
The evidence of literature shows that urological complication after hernioplasty are under-report-
ed. Only a small number of studies to date have essentially dealt with sexual quality of life after
inguinal hernia surgical repair. The sexual needs of patients with groin hernias are rarely dis-
cussed.
Extensive laparoscopic procedures, due to the need of learning curve, have increased the risk of vas
damage and infertility in young patients candidate to hernioplasty. 
Early diagnosis prevents urological complication as well as possible legal claims after hernia
repair: it should be include careful history, objective and subjective symptoms and signs of uro-gen-
ital pathologies, lab data when necessary, immediate eco-color-doppler imaging and urgent uro-
logical consultation. 
Despite the lack of prospective randomized trials, there is a growing evidence in literature about
positive impact of hernioplasty on sexual function, encouraging future studies on this issue.

KEY WORDS: Hernioplasty; Urological complications; Sexual function; Infertility.
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authors measured the angle between the vas deferens
and testicular vessels as they converge on the medial
margin of the deep inguinal ring, and the thickness of
tissue lateral to the deep inguinal ring where staples are
most likely to be placed. They concluded that appreciat-
ing these measurements may be useful in the intraoper-
ative prediction of the position of the vas deferens and
external iliac vessels.
Neumayer et al. reported that 718 of the 1983 patients who
underwent a repair procedure (36.2%) had at least one
complication; there were 386 complications among the
989 patients in the laparoscopic group (39.0%) and 332
among the 994 patients in the open group (33.4%) (15).
Intraoperative, immediate postoperative, and life-threat-
ening complications occurred significantly more fre-
quently in the laparoscopic group than in the open
group. The rate of long-term complications (assessed at
three months and at yearly visits) were similar in the two
groups (15). Aim of this paper is to report a systematic
review of the literature about the incidence and putative
mechanisms of genital tract injuries following open and
laparoscopic herniorraphy and their effects on sexual
function and fertility and to point out the measures of
prevention and of treatment.

UROLOGICAL COMPLICATIONS
Despite the trend to minimally invasive surgical tech-
niques, urological complications after hernioplasty have
been under-reported or simply anecdotal reports.
Furthermore long-term outcomes of mesh placement
such as the effects on genital anatomy, testis function
(infertility and hypogonadism), sexual activity before
and after surgical repair, have been poorly investigated.
Several risk factors have been indicated, such as cord han-
dling or mobilization distally to deep ring, incarcerated
hernia, extension into the scrotum,
recurrent hernia, previous inguinal sur-
gery (16). The most frequently
described events have been intraopera-
tive complications as bladder or sper-
matic cord structure damage, immedi-
ate postoperative complications as
ischaemic orchitis, urinary retention,
urinary tract infection, hydrocele or
scrotal haematoma and bacterial orchi-
tis, or long-term complications as
chronic orchialgia, testis atrophy, sexu-
al dysfunction and infertility. 
The incidence of urological complica-
tions coming from the evidence of cur-
rent literature is reported in Table 1. 

Bladder perforation
In his experience with 3017 patients
treated with transabdominal preperi-
toneal laparoscopic (TAPP) hernia
repair Kapiris describes bladder perfo-
rations in seven cases, of which six
were recognized immediately and
treated laparoscopically without
sequelae (17).

Spermatic cord structure injury
Experience from open paediatric inguinal procedures
suggests an incident of iatrogenic injury to the vas defer-
ens of 0,8-2,0% (18), as seems to be confirmed by Wantz
(19) who observed azoospermia in 2% of all cases of
bilateral open hernia repair in children.
The incidence rates for genital tract injury after laparo-
scopic herniorrhaphy are less clear. The largest series
(3229 men) assessing complications of patients under-
going laparoscopic inguinal hernia repair did not discuss
vas deferens injuries (20). Liem et al. randomized 487
patients with inguinal hernias to an extraperitoneal
laparoscopic hernia repair and 507 patients to conven-
tional anterior repair. The authors documented two vas
deferens injuries, one each in the conventional open
treatment and laparoscopic groups (21).
Two putative mechanisms have been claimed to be
involved in genital tract injury: transection and com-
pression (16). Transection-related injury accounts for !
25% of iatrogenic vasal injuries (18). This form can be
recognized during surgery and therefore an opportunity
for immediate reconstruction can be offered in suitable
centres. Compression-type injury usually has a delayed
presentation and diagnosis unless there is a concomitant
nerve injury producing neuralgia or a vascular injury to
the gonads. If no associated injury occurs, then presen-
tation is usually delayed, manifesting as male-factor
infertility. Although bilateral repair is primarily
causative, iatrogenic unilateral injury been implicated in
infertility in its own right when any contralateral genital
tract deficiency is present (18). The compression-type
injury to the genital tract may be caused by handling of
the vas intraoperatively, tight placement of the mesh
arms around the cord, mesh limb encroachment or the
induced delayed fibrosis of the mesh, which may involve
the cord structures secondarily. Concomitant nerve

Table 1.

Incidence of hernioplasty-related urological complications 
coming from the evidence of literature.

Author Complications n. pts/total % 
Pre-operative

Zieren (52) Sexual disorders 52/210 23.2
Launmann (55) “             “ 31

Post-operative
Zieren (52) Sexual disorders (potency/orgasm) 36/210 16
Kapiris (17) Urinary retention 70/3530 1.9

“ Testicular swelling 20/3530 0.5
Wantz (19) Ischaemic orchitis 25/4114 0.6

“ Testis atrophy 14/4114 0.3
Rydel ( “         “    16/924 1.8
Kapiris (17) “         “ 10/3530 0.3
Wantz  (19) Chronic orchialgia 275/4114 6.7
Rydel () Scrotal hematoma 24/924 2.6

“ Hydrocele
Intra-operative

Kapiris (17) Damage to vas 40 /3530 11
Kapiris (17) Bladder injury 70/3530 2
Rydel () Vas deferens transection 3/924 0.3
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gery (32-34): the purpose of the studies was to determine
whether the presence of an inguinal hernia or herniorra-
phy resulted in an alteration in testicular function, includ-
ing testicular volume, sonographic blood flow measures
and serum testicular markers (35). Dilek et al. (25) inves-
tigated the effect of Lichtenstein and laparoscopic
extraperitoneal hernia repair on testis perfusion. They
reported no significant reduction on testicular arterial
blood flow in either group. Akbulut et al. (33) confirmed
that these techniques do not affect testis function. In the
laparoscopic group they observed reduced testis volume,
although within normal range. Hormonal pre-operative
profile, including seric testosterone, FSH, LH, did not sig-
nificantly change after operation. This has been reported
either in open surgery groups either laparoscopic (33). On
the other hand, patients with an inguinal hernia can have
vascular impedence on the ipsilateral testes. The mecha-
nism by which the resistive index (RI) is raised might be
the results of pressure effect of the hernia. Obstruction of
the venous return or linphatic drainage can result in an
increase in the pressure in the testicle and hence the vas-
cular resistance (35). In his study on the testicular func-
tion up to six months after open or laparoscopic hernia
repair, Beddy describes the RI return to normal values after
operation in both groups without change in the volume of
the testes or perioperative levels of hormones, and this
would imply that whatever mechanism is resulting in the
elevated RI is reversible (35). 

Immunological issues
Increased levels of serum antibody have been found after
vasectomy or in case of obstructive azoospermia (36).
Subgroups of patients with hernia repair and vasal
obstruction have shown  about 50% of anti-sperm anti-
body and associated oligozoospermia. Antibodies are con-
sidered to be a late phase response to seminal obstruction
and they seems to be involved in genital blockage (37).  
A mechanism of testis ischaemia and reperfusion has been
claimed as ethiology of auto-immunological reaction lead-
ing to oligo-astheno-teratospermia. This induced several
authors to use a complementary therapy with steroids for
2-3 weeks after testis vascular injuries (38). 

Infertility
Overall incidence of infertility after inguinal herniorra-
phy is higher than that of the general population (39).
Yavetz et al. (40) surveyed 8500 men attending for infer-
tility and reported that 565 (6,5%) after herniorraphy
had poorer sperm quality and increased serum FSH lev-
els than fertile men. Shin et al. (41) described fourteen
patients with azoospermia and inguinal vasal obstruction
associated with polypropylene mesh used in inguinal
herniorraphy, but they are unable to determine whether
obstructive azoospermia in these cases is a direct result
of effects of polypropylene mesh repair or of surgical
misadventure. Peiper et al. (42) investigated the effect of
this foreign body reaction on the structures of the sper-
matic cord in the rabbit. Three months after operation
they analyzed testicular size, testicular temperature, arte-
rial perfusion and histological aspect included spermato-
genesis and foreign-body reaction, describing fewer sem-
iniferous tubules

injury can lead to chronic neuralgia and to the need for
neurotomy. 

Vascular complications and testicular atrophy
Ischaemic orchitis is another injury that has been
described after inguinal hernia repair; it tipically produces
a syndrome consisting of pain, tenderness, and swelling of
the testis and spermatic cord, and pyrexia often precedes
the local manifestations (22). This is primarily caused by
compression. Intraoperative manipulation and postopera-
tive encroachment by fibrosis associated with the repair
are the major causes. One study showed a 0.6% incidence
of ischaemic orchitis in primary open hernia repairs (19)
and others documented a 0.08% incidence after laparo-
scopic repair (23). Although this has undoubted relevance
in open repairs, it is less of a consideration in intra-
abdominal laparoscopic approaches. The diagnosis on
clinical grounds alone is unreliable because infection has
a similar presentation and ischemic orchitis can be silent.
Doppler sonography has a high sensitivity and specificity
in the detection of testicular infarction and is therefore the
diagnostic tool of choice in the evaluation of vascular
compromise of the testis (22). 
The golden time of 4-6 hours have been advocated to
manage acute testis ischaemia: Cho et al. have reported
100% of cases of testis salvage when scrotal surgical
exploration happens within 6 hours. Success rate dra-
matically decreases when surgery is delayed: 37% with-
in 8-12 hours, 20% 12-24 hours, definitive damage after
24 hours (24).
Testicular atrophy following hernioplasty is a rare compli-
cation with an incidence of 0,5% for primary hernia
repairs (25): overzealus dissection of a distal hernia sac,
dislocation of the testis from the scrotum and and con-
comital scrotal surgery are factors that have been identi-
fied as increasing the risk of subsequent testicular atro-
phy. Exstensive dissection of the spermatic cord can lead
to injury to the testicular artery and the delicate veins of
the pampiniform plexus (26-30). This event occurs more
frequently in operations for recurrent hernias and for her-
nias that extend into the scrotum; in such cases, dissection
beyond the pubic tubercole may be necessary to release
the hernia sac from the spermatic cord or to free the pre-
viously dissected and scar-encased cord (19). The contri-
bution of vascular anastomoses that occur between
branches of the scrotal, pudendal and testicular arteries in
the maintenance of of arterial supply to the testis is prob-
ably underestimated because reduction of the cord to its
bare dimensions (the vas deferens, an artery and a vein)
leads to the development of testicular ischemia in at least
of third of case (31). Testicular infarction can develop as a
result of venous outflow obstruction secondary to throm-
bosis of the pampiniform plexus (27). Postoperative
venous obstruction may also result from pressure from a
large hematoma in the groin (32). Ischemic orchitis is
usually due to extensive spermatic cord dissection, but
when it is due to compression from hematoma within the
inguinal canal, it is likely to be reversible (22).

Testicular function
Until recently, only few data existed regarding testicular
function after open or laparoscopic inguinal hernia sur-
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ing and interviewed by a psychologist specialized in
evaluating sexual functional disorders and were com-
pared with a control group of 20 patients with chronic
pain after groin hernia repair but without sexual dys-
function, to identify sensory changes associated with
ejaculatory pain. 
Quantitative sensory testing showed significantly higher
thermal and mechanical detection thresholds and low-
ered mechanical pain detection thresholds in both
groups compared with the nonpainful side. Pressure
pain detection threshold and tolerance were significant-
ly lower in the ejaculatory pain group compared with the
control group. 
The maximum pain was specifically located at the exter-
nal inguinal ring in all ejaculatory pain patients, but not
in controls. The psychosexual interview revealed no
major psychosexual disturbances and concluded that the
pain was of somatic origin. All patients with ejaculatory
pain had experienced major negative life changes and
deterioration in their overall quality of life and sexual
function as a result of the hernia operation. On the other
hand several studies showed no evidence for a signifi-
cant impairment of the sexual function after inguinal
hernia repair in the plug and patch technique. Zieren et
al. (52) studied seventy-three patients: in 11 (15%)
patients with preexisting disorders sexual function was
normalized postoperatively, ten (14%) other patients (3
of them with neuralgia pain) described limitations of
sexual activity due to inguinal pain (n = 4; 6%) or a loss
of sensivity in the inguinal area (n = 6; 8%) after the pro-
cedure. Among these, sexual function recovered sponta-
neously within 12 months postoperatively in 6 patients
(2 with inguinal pain, 4 with loss of sensitivity), and in
all other patients sexual function showed no changes
after inguinal hernia repair. A study on sexual functions
after scrotal hernia repair showed significant recovery in
all age groups (53): although there was no improvement
in terms of orgasm, patients reported significant
improvements in all other domains of IIEF. The patients
reported increased self-confidence for sexual intercourse
and sexual desire after repair of large hernias. They think
that this increase in sexual desire is not only the result of
renewed sexual interest but also is a result of the overall
improvement in sexual performance after hernia repair.

Doppler ultrasound
Inguinal and scrotal echo-color Doppler ultrasound has
demonstrated to be such a useful tool in the assessment
of urological complication after hernioplasty (22).
Morphologic analysis in B-mode grey scale can detect
early signs of testis ischaemia or infarction as hypohe-
choic areas, scrotal collections and increased testis vol-
ume. Color-Doppler analysis clearly shows abnormali-
ties of perfusion indexes (systolic peak velocity, diastolic
velocity, resistance index) even before full appearance of
clinical symptoms (Figure 2). The differential diagnosis
with bacterial inflammatory orchitis is easily performed
due to the evidence of higly increased testis perfusion.
Furthermore, the nature of post-operative scrotal or
inguinal fluid collections (hydrocele or haematoma) can
be determined and it can be distinguish between inguino-
scrotal collections and recurrent hernia (20, 50).
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classified as Johnsen 10 than after Shouldice repair or in
the controls. The spermatic cord showed a typical for-
eign-body reaction at the interface between mesh and
surrounding tissue, which was not detectable after
Shouldice repair. Preserved cremasteric muscle fibers
protected the structures of the spermatic cord. The
inflammatory foreign-body reaction of the surrounding
tissue induced by the inguinal prosthetic mesh includes
the structures of the spermatic cord. This may have an
influence also on spermatogenesis (42).
However, there are also immunological consideration in
obstructive male-factor infertility (16). The role of anti-
sperm antibodies has not been fully elucidated in
patients after herniorraphy. Mirilas et al. (43) investigat-
ed the prevalence of antisperm antibodies in prepubertal
patients with cryptorchidism and other inguinoscrotal
anomalies before and after surgery. They concluded that
there are no antibodies to sperm surface antigens in pre-
pubertal children with cryptorchidism and inguinoscro-
tal anomalies before and within 2 years after surgery. On
the other hand, Matsuda et al. (37) studied the incidence
of serum antisperm antibodies in thirteen patients with
vas deferens obstruction caused by childhood inguinal
herniorrhaphy, concluding that a significant percentage
of patients have serum antisperm antibodies despite the
absence of sperm granulomas. These data are confirmed
by Sinisi et al. (44) who reported that antisperm antibod-
ies can occur in prepubertal boys, mostly among cases
with urogenital pathology, but that it is rare among other
cases. The emergence of antibodies may be a late-phase
response to the obstruction and therefore can be taken as
a surrogate for prolonged genital tract blockage (16). 

Sexual function
Several factors having an influence on the quality of life
after an inguinal hernia repair have been studied, yet lit-
tle has been reported on sexual function before and after
this operation. Aasvang et al. determined the incidence of
pain related sexual dysfunction 1 year after inguinal
herniorrhaphy and assessed the impact pain has on sex-
ual function (45). In contrast to the well-described about
10% risk of chronic wound related pain after inguinal
herniorrhaphy, chronic genital pain, dysejaculation, and
sexual dysfunction have only been described sporadical-
ly (46-50). Pain during sexual activity was reported by
224 patients (22.1%), of which 68 (6.7%) had moderate
or severe pain occurring every third time or more.
Genital or ejaculatory pain was found in 125 patients
(12.3%), and 28 (2.8%) patients reported that the pain
impaired their sexual activity to a moderate or severe
degree. Pain during sexual activity and subsequent sexu-
al dysfunction represent a clinically significant problem
in about 3% of younger male patients with a previous
inguinal herniorrhaphy (45). They also found a signifi-
cant correlation between frequent headache, back pain
or other chronic pain syndromes and the occurrence of
scar or genital/ejaculatory pain and sexual dysfunction,
suggesting a role of an overall decreased pain threshold
or additional psycho-social factors to be involved. In
another study of Aasvang et al. (51) ten patients with
severe pain-related sexual dysfunction and ejaculatory
pain were assessed in detail by quantitative sensory test-
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CONCLUSIONS
The evidence of literature shows that urological compli-
cation after hernioplasty are under-reported.
Only a small number of studies to date have essentially
dealt with sexual quality of life after inguinal hernia sur-
gical repair. The sexual needs of patients with groin her-
nias are rarely discussed.
Extensive laparoscopic procedures, due to the need of
learning curve, have increased the risk of vas damage and
infertility in young patients candidate to hernioplasty. 
Early diagnosis prevents urological complication as well
as possible legal claims after hernia repair: it should be
include careful history, objective and subjective symp-
toms and signs of uro-genital pathologies, lab data when
necessary, immediate eco-color-Doppler imaging and
urgent urological consultation. 
Despite the lack of prospective randomized trials, there
is a growing evidence in literature about positive impact
of hernioplasty on sexual function, encouraging future
studies on this issue. 
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Urological complications following inguinal hernioplasty

Figure 1.

Scrotal eco-color Doppler 24 hrs after hernioplasty shows total
absence of flow into the right testis (black arrow) and normal
contralateral perfusion.

Figure 2.

Early partial testis ischaemia after inguinal hernia repair 
is recognized by the disappearance of diastolic flow of

spermatic artery.
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INTRODUZIONE
The EAU guidelines on the evidence based-management
of prostate cancer (P.Ca.) have recently been updated (1).
With regard to pharmacological androgen deprivation
therapy (ADT), they reiterate that the primary objective
of hormonal therapy is to slow down the progress of the
disease to the greatest possible extent (1). 
ADT is currently based on GnRH agonists (buserelin,
goserelin, leuprorelin, triptorelin) synthetic GnRH analo-
gues (Gonadotropin-Releasing Hormone). These mole-
cules act on the hypophysis by down-regulating and
desensitizing the receptors of this hormone. This sup-
presses the release of LH and FSH after 2-4 weeks with a
consequent reduction in testosterone to levels similar to
those that can be obtained by castration (2).
Initially, these products stimulate the hypophyseal GnRH
receptors determining an initial increase in testosterone,
which may, above all in patients with advanced P.Ca.,
cause clinical flare (3), which could be the result of acute
tumour growth stimulated by testosterone, whose possi-
ble clinical consequences (urethral obstruction, bone

pain, obstructive kidney failure, spinal cord compression
and cardiovascular events fatal for patients with hyper-
coagulation disorders) depend on the size of the tumour
and the location of the metastases. Attempts may be
made to control the clinical flare by administering
antiandrogens, which compete with testosterone and
dihydrotestosterone at the receptors present in the
nucleus of the prostate cells, but this does not comple-
tely eliminate the risk of it occurring (4).
It should also be pointed out that at each administration
after the first, GnRH agonists may, in about 24% of cases,
cause a relative increase in testosterone levels (microsur-
ges) with a risk of exacerabations (miniflares), which
have been associated with a negative impact on overall
survival (1).
Another disputable clinical aspect of GnRH agonists is
the fact that a proportion of patients ranging from 13%
to 38% does not reach testosterone levels similar to those
that may be obtained by castration (< 20 ng/dL) and that
a proportion ranging from 2% to 17% has values of over
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50 ng/dL. This value represents the limit of effectiveness
laid down by the registration regulations (5-7). This
observation has implications on the androgen-indepen-
dent progression of the tumour, which is correlated with
the testosterone levels reached (8). With regard to andro-
gen-independent progression, it should be pointed out
that the presence of a large number of receptors for the
FSH has been demonstrated in P.Ca. The synthesis of this
hormone is little influenced by GnRH agonists, which
only reduce the levels by 50% (9). Lastly, receptors for
the FSH are functionally active and their stimulation
with the hormone induces a significant proliferative
response (10).

DEGARELIX
Having been approved by the FDA and EMA for the
treatment of hormone-dependent P.Ca., the product
degarelix has recently become available also in Italy. This
product is classified as a GnRH antagonist and represents
a valid pharmacological alternative to the agonists and
provides safe and effective ADT (11).
Its mechanism of action differs from that of GnRH ago-
nists in that it rapidly and competitively binds to the
GnRH receptors, thus making them unavailable to endo-
genous GnRH: this completely blocks the synthesis and
release of both gonadotropins (FSH and LH), thus
rapidly reducing testosterone levels without causing cli-
nical flare (Figure 1). Due to this characteristic, there is
no need to associate an anti-androgen with the start of
treatment and so hormonal monotherapy may be initia-
ted immediately (1, 12).
Degarelix is a new-generation GnRH antagonist develo-
ped specifically as hormonal therapy for P.Ca. (1, 11). It
is a completely synthetic decapeptide amide containing 7
amino acids not present in nature, 5 of which are D-
amino acids (13). Unlike first-generation GnRH antago-
nists (abarelix), degarelix has a chemical structure that
minimizes its ability to induce the release of histamine

(allergic reactions), without this reducing its effectiveness
as a GnRH receptor blocker (12, 14). 
Preclinical studies have shown that degarelix causes a
rapid, dose-dependent and reversible suppression of the
hypothalamic-pituitary-gonadal axis, reducing testoste-
rone to levels that inhibit the growth of the tumour to a
similar degree as that obtained by surgical castration;
unlike GnRH agonists, this effect was obtained without
any initial increase in testosterone levels (15). 
Clinical trials have demonstrated that, through its direct
mechanism of action, degarelix significantly reduces FSH
levels with respect to the baseline (-89 %) (16). The
functional FSH receptors, as mentioned previously, are
also expressed in some forms of prostate cancer (9, 16).
For this reason, degarelix reopens the debate on the role
of the FSH and its putative direct action in stimulating
cancer growth. 
The effectiveness and tolerability of degarelix were asses-
sed in a 12-month phase III comparative study conduc-
ted on 610 patients with P.Ca., diagnosed histologically
and in all stages, for which there was a clear indication
for hormonal therapy (17). The patients enrolled on the
trial included those with an indication for first-line hor-
monal therapy in accordance with the guidelines and
those who were candidates for hormonal therapy having
undergone treatment with curative intent (biochemical
recurrence). 
The results demonstrated that degarelix administered via
the subcutaneous route is as effective as high-dose leu-
prorelin (7.5 mg), administered via the intramuscular
route, in suppressing testosterone and PSA (Prostate-
Specific Antigen) levels (17).
Degarelix caused no flare-up in any of the patients trea-
ted and gave an earlier onset of action (Figure 2).
In addition, on the third day of administration, testoste-
rone levels of ! 50 ng/dL were recorded in about 96% of
patients while, in the leuprorelin group, no patients rea-
ched this level (17).  Unlike the agonist, degarelix did
not cause any rise in testosterone (microsurges) after

Figure 1.

Mechanism of action of GnRH agonists and antagonists.
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each monthly injection (17). In line with the results
observed for testosterone, the PSA levels also dropped
more rapidly in patients treated with degarelix (17)
(Figure 3).
The tolerability profiles were found to be similar for the
two treatments although the injection site reactions
(mild or moderate) and chills occurred more frequently
with degarelix, while arthralgia and urinary infections
were more common with leuprorelin (17).
The data obtained from the patients in the phase III

study were subjected to further analyses, which gave the
following results:

• Degarelix caused a significantly lower risk of a rise in
PSA levels (failure) than leuprorelin even in the group
of patients with a high risk of progression, that is, with
PSA > 20 ng/ml at the baseline. In these patients, the
time that passes before a PSA failure occurs is greater,
that is, 2 consecutive rises in PSA is 50% with respect
to the nadir and " 5 ng/ml in 2 consecutive measure-
ments made with a time interval of at least 2 weeks (18)
(Figure 4).

• Degarelix reduced serum alkaline phosphatase (s-
ALP) levels more rapidly and to a greater degree than
leuprorelin in patients with skeletal metastases, thus
indicating a better control of the latter (19).

• The impact of degarelix on HRQoL (Health Related
Quality of Life) was found to be largely comparable
to that of leuprorelin at 12 months and some statisti-
cally significant differences in favour of degarelix
emerged from the mental health indexes (MCS -
Mental Component Summary) (20).

The data from the extension trial (median follow-up =
27.5 months) of the phase III trial, in which patients in the
leuprorelin group, whose disease was under control, swit-
ched to treatment with degarelix, have recently been
published (21). 
The results show that these patients recorded a significant
increase in their probability of PSA progression free survi-
val (21) (Figure 5). 
This could suggest that GnRH antagonists control P.Ca.
better than agonists and delay the onset of hormone resi-
stance (21). 
The switch from leuprorelin to degarelix also revealed
greater suppression of FSH levels (21) (Figure 6).
There was also a significant reduction in the musculoske-
letal events associated with treatment (pain, muscle weak-
ness, spasms, oedema/joint stiffness, arthralgia, osteoporo-
sis and osteopoenia) (21). 
The observation that ADT could increase the cardiovascu-
lar risk, above all when GnRH agonists are combined with
anti-androgens (22), induced researchers to assess this
risk in patients treated with degarelix: a broad analysis
conducted on 1704 men treated with degarelix for about
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Figure 2.

The onset of the anti-androgen action of degarelix is earlier than
that of leuprolide and this GnRH antagonist causes no initial

increase in testosterone levels. Modified from (17).
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Figure 3.

In patients with prostate cancer degarelix reduces PSA
levels more rapidly than leuprolide. Modified from (17).

20 -

0 -

-20 -

-40 -

-60 -

-80 -

-100 -
0 7 14 21 28 35 42 49 56

Time, days

C
ha

ng
e 

fr
om

 b
as

el
in

e 
(%

) Treatment Degarelix 240/80 mg
Leuprolide 7.5 mg

Figure 4.

In patients with prostate
cancer and PSA > 20 ng/mL
at the baseline degarelix
reduces PSA failures more
than leuprolide (p = 0.04).
Modified from (18).
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2 years did not reveal any increase in their cardiovascular
risk (HR 1.10, 95% CI 0.85-1.42, p = 0.45) due to this
new GnRH antagonist with respect to the baseline. The
frequency of cardiovascular events was 5.5% before admi-
nistering degarelix compared to 6.1% after treatment with
degarelix (23).
Finally, new information on the reduction in size of the
prostate has become available (24). In monotherapy, dega-
relix was found to reduce prostate volume at three months
in patients with cancer as much as a treatment with
monthly goserelin combined with an agent for the protec-
tion flare (50 mg bicalutamide) for the first month. 
In terms of relief from lower urinary tract symptoms
(LUTS) in clinically symptomatic patients (IPSS score >
13) degarelix was found to be significantly superior to the
reference treatment; on the basis of recent data from ani-
mal experiments (25), the authors believe that degarelix
may also act on the peripheral GnRH receptors (blad-
der/prostate) reducing the prostate size as much as the
GnRH agonist.

EAU GUIDELINES: INDICATIONS ON HORMONAL THERAPY
In the latest EAU guidelines on P.Ca. (1), the indications
for ADT are divided roughly between:

• First-line hormonal therapy

• Hormonal therapy after treatment with curative
intent.

The indications for first-line hormonal therapy, like the
other therapeutic options, took into account the stage of
progression of the cancer as indicated in Table 1.
The guidelines indicate that ADT may be beneficial for
patients with locally advanced cancer, as monotherapy in
symptomatic patients, in combination with radiotherapy
(neoadjuvant and adjuvant) and in combination with radi-
cal prostatectomy (adjuvant), particularly when lymph
node involvement is observed after surgery (1).
ADT is the standard treatment for cancer with local
lymph node involvement and in the presence of meta-
stases (1) (Table 1).

Figure 5.

In the long term (36 months)
degarelix reduces the risk of
biochemical recurrence or
death to a greater degree
even in patients treated
previously with leuprolide.
Modified from (21).
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Unlike leuprolide, degarelix
further reduces FSH levels.
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After treatment with curative intent, the EAU guidelines
recommend ADT in case of biochemical recurrence or as
a second-line approach:
a) after radical prostatectomy in that it reduces the fre-

quency of clinical metastases; 
b) after radiotherapy, in patients with presumed systemic

relapses (1) (Table 2).

In the clinical trials conducted to date, degarelix has been
found to be effective at all stages of hormone-sensitive
P.Ca. The results obtained, according to Crawford, the
author of the most recent publication, support its use as an
alternative to GnRH agonists (21).
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Table 2.

EAU guidelines on prostate cancer: indications for ADT as an approach treatment with curative intent. Modified from (1).

Management of (PSA) relapse after RP

Recommendations GR

PSA recurrence indicative of systemic relapse is best treated by early ADT resulting in decreased frequency of clinical metastases. B

Luteinising hormone releasing hormone (LHRH) analogues/antagonists/orchiectomy or bicalutamide, 150 mg/day, 
Acan both be used when there is an indication for hormonal therapy.

Management of (PSA) relapse after radiation therapy

Recommendations GR

In patients with presumed systemic relapse, ADT may offered. B
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Objective: Men affected with Benign Prostate Hyperplasia (BPH) and Lower Urinary
Tract Symptoms (LUTS) are demonstrating to require an increasing amount of attention
from Urologists and Primary-care Physicians. Over the years, common urological med-
ications were based on either α-blockers and/or 5α-reductase inhibitors.During the last
decade the phytotherapeutic drugs are gaining a more often central role in the BPH and

LUTS managements. In particular, clinical usage of the extract of the dried ripe fruit of serenoa
repens with a dosage of 320 mg per day, has shown its clinical efficacy and its superiority.
Purpose of this multicentric observational retrospective study was to evaluate all the urologi-
cal aspects (clinical, biochemical, instrumental and pathological) of patients affected by BPH
and LUTS, with a PSA < 10 ng/ml, a previous negative prostatic biopsy and in therapy with a
daily dose of  320/640 mg of serenoa repens.
Patients and Methods: The study was conducted in 8 different centers throughout Italy from
September 2010 to November 2011. Data and information of 298 men with an average of 63
years (mean PSA of 5.4 ng/ml and mean prostate gland volume of 57 cc), affected by non-acute
urinary symptoms caused by BPH, a dosed PSA level inferior to 10 ng/ml, a previous negative
prostate biopsy and in therapy with serenoa repens alone or associated to an α-blocker, were
retrospectively inserted in an extensive on-line SIUrO Database. Comprehensive question-
naires were filled in for each patient at 3 and 6 months of follow-up. Each questionnaire con-
tained various sections, each of them composed by several items: dosed PSA levels, uroflowme-
try, International Prostate Symptoms Score (IPSS), International Index of Erectile Function
(IIEF-5), trans-rectal ultrasound (TRUS) patterns, digital rectal examinations (DRE) aspects,
previous prostate bioptical results (histology) and side effects.
Results: PSA levels weren’t subjected to an increase, revealing a stabilizing or downward trend.
Percentage of patients with PSA below the level of 4 ng/mL was lower at the end of the study. The
overall changes in the uroflowmetry were similar and parallel both in the group with only serenoa
repens intake and in the group with serenoa repens plus α-blocker. The mean medium flow and
the mean maximum flow had a slightly increase along the observation time. There was a sub-
stantial decreasing in the amount of patients presenting severe prostatic symptoms. Patients
reported through the IIEF-5 score a sexual activity substantially unchanged after 6 months of fol-
low-up. The serenoa repens intake resulted in an improvement of the “inflammatory-like reports”,
in terms of ultrasound patterns, DRE and bioptical features.
Conclusions: serenoa repens demonstrated its efficacy reducing dysuria with minimal side
effects. Further prospective studies might confirm its stabilization or lowering role on PSA lev-
els in this cohort of patients and its possible clinical anti-inflammatory action.

KEY WORDS: Serenoa repens; Phytotherapy; BPH; LUTS; Prostate; Inflammation.
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a previous negative prostate biopsy and therapy with
Serenoa repens alone or associated to an �-blocker. 
Patients were excluded if they had a positive history in
their family of prostate cancer, they had undergone to a
previous pelvic surgery, if they were chronically assum-
ing anti-inflammatory drugs or/and a 5�-reductase
inhibitor, and if they were affected by previous prostate
cancer, diabetes mellitus, chronic inflammatory diseases
or neurological diseases.

b) Study design
We retrospectively analyzed the data acquired from 298
patients who were taking a daily dose of Serenoa repens.
The whole amount of data was collected through the use
of standardized questionnaires which were normally
used during the clinical practice along a period of 6
months of observation. Patients who were either taking
only Serenoa repens or Serenoa repens associated with an
�-blocker were included in order to evaluate either the
exclusive effects of Serenoa repens either its additional
effects on an �-blocker. 
Of 298 patients included in on-line database, 296 used
Permixon® as their Serenoa repens daily intake.

c) Assessments
Each questionnaire contained different items inherent
PSA levels, uroflowmetry, urinary symptoms, erectile
function, trans-rectal ultrasound (TRUS) patterns, digital
rectal examination (DRE) aspects and previous prostate
bioptical results.
PSA levels characteristics included the measurements of
total and free PSA. In the uroflowmetry paragraph, were
reported the voided volume, the maximum flow value,
the medium flow value and the presence of intermittence
in the flow. Urinary symptoms were evaluated through
the use of the International Prostate Symptoms Score
(IPSS-short form) composed by 7 questions each of them
to be rated on a 0 to 5 scale based on the severity of the
symptoms. The International Index of Erectile Function
(IIEF-5) was applied to measure the sexual function. The
IIEF-5 consisted of 5 questions, each of them to be rated
on a 0 to 5 scale from worst to best. On the question-
naires were reported the principal aspects of the TRUS:
capsule profiles, focal lesions, calcifications and seminal
vesicles. Any abnormal DRE findings were reported in
the questionnaires.
Lastly, histological results of previous prostate mappings
were included specifying if there were any bioptical
cores positive for acute or chronic inflammation (Figures
1a, 1b); any patient found positive for prostate neoplasm
was dropped out from the study.

RESULTS
For the basal step of the study (day 0) 298 patients were
retrospectively included in the 8 different urological cen-
ters. At the 3 months and 6 months check-up, the respec-
tive lost patients to follow-up were 56 and 69 correspon-
ding respectively to 18.8% and 23.1%. Only 3 patients
presented collateral effects, 2 of them complained derma-
tological symptoms and one was affected by diarrhea.
The mean patient age was 63 years (Table 1).

INTRODUCTION
Men affected with Benign Prostate Hyperplasia (BPH)
and the Lower Urinary Tract Symptoms (LUTS), which
accompany this condition, are demonstrating to require
an increasing amount of attention from Urologist and
Primary-care Physicians (1). BPH is estimated to present
in 70% of men aged ! 70 years (2). In order to treat
those widespread conditions, the common urological
medications were based on either �-blockers and/or 5�-
reductase inhibitors (3).
Along the centuries, since human being started to prac-
tice Medicine, plants and plants-derived drugs have
always held an important role in treating clinical condi-
tions. Even in the modern era, after the huge spread of
synthetized drugs, the use of phytotherapeutic agents is
increased in many medical areas also due the good com-
pliance showed by the patients.
Over the last decade there has been an increase in the use
of plant-derived drugs and such agents, which have
undergone several clinical testing, are gaining a more often
central role in the BPH and LUTS managements (4-5).
Amongst the various phytotherapeutic agents, the most
popular and widely employed is the extract of the dried
ripe fruit of Serenoa repens (also named Sabal Serrulata)
(6). In particular, clinical usage of Permixon® (Pierre
Fabbre Mèdicament, Castres, France) with a dosage of 320
mg per day, has shown its clinical efficacy and its superi-
ority compared with others brand in order to relieve LUTS
and BPH symptoms in several clinical trials (7-11).
Although the definitive molecular mechanism was not
clearly identified, several in vitro studies underlined the
efficacy of Serenoa repens extract as 5�-reductase non-
competitive inhibitor (12) and they also suggested that
has anti-estrogenic, anti-inflammatory and proapoptotic
effects in cultured cells (13). 
In a recent review of the Cochrane Collaboration (14) the
authors concluded that Serenoa repens provides mild to
moderate improvements in urinary symptoms and in
flow measures (15). Thus the anti-androgenic, anti-pro-
liferative and anti-inflammatory complementary activi-
ties of Serenoa repens could constitute an additional help
to treat symptomatic BPH patients where both “irrita-
tion” and “obstruction” are involved (16).
Purpose of this multicentric observational retrospective
study was to evaluate all the urological aspects (clinical,
biochemical, instrumental and bioptical) of patients
affected by BPH and LUTS who were taking a daily dose
of 320 mg of Serenoa repens, through the compilations of
extended questionnaires afterward submitted to an on-
line complex and estensive database.

PATIENTS AND METHODS

a) Patients
The study was conducted in 8 different centers through-
out Italy, from September 2010 to November 2011,
They actively participated to the recruitment and data-
base data collecting. 
Men of all ages affected by non-acute urinary symptoms
caused by BPH were retrospectively recruited. The crite-
ria of inclusions were a PSA level inferior to 10 ng/ml,
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4.38 ng/mL (CI 95% 4,18 - 4,67). A the final follow-up
an increased percentage of patients with a PSA below the
level of 4 ng/mL was observed (Table 2).
For the uroflowmetry analysis the patients were divided

Table 1.
General and withdrawals.

Baseline 3 Months 6 Months

Total patients 298 242 229

Lack of efficacy 0 0 0

Side effects 0 2 1

Lost to follow-up 56 69    
(18,8%) (23,1%)

Table 2.
PSA.

Baseline 6 Months

Patients with PSA dosed 282 207

Mean total PSA  5,39 4,38 
(CI 95%) (5,15-5,63) (4,18-4,67)

Patients with 71 108
PSA total < 4ng/ml (25,2%) (48,43%)

Table 4.
IPSS (International Prostate Symptoms Score).

Baseline 6 Months
(Only Serenoa r. N=134) (Only Serenoa r. N=108)

(Serenoa r. + �-blocker N=42) (Serenoa r. + �-blocker N=35) 

Voided volume (mean)
Serenoa repens 15,84 11,69

(CI 95%: 14,95 - 18,22) CI 95%: 8,58 - 11,61)
Serenoa repens + �-Blocker 14,17 10,38

(CI 95%: 11,15 - 16,26) (CI 95%: 7,41 - 12,16)
Patients with absent of/light symptoms (score 0-7)
Serenoa repens 19,57% 29,41%
Serenoa repens + �-blocker 22,22% 37,50%
Patient with mild symptoms (score 8-19)
Serenoa repens 43,16% 57,52%
Serenoa repens + �-blocker 52,38% 52,08%
Patient with severe symptoms (score 20-35)
Serenoa repens 37,37% 13,07%
Serenoa repens + �-blocker 25,40% 10,42%

Table 3.
Uroflowmetry.

Baseline 3 Months 6 Months
(Only Serenoa r. N=134) (Only Serenoa r. N=73) (Only Serenoa r. N=108)

(Serenoa r. + �-blocker N=42) (Serenoa r. + �-blocker N=38) (Serenoa r. + �-blocker N=35)

Voided volume (mean)
Serenoa repens 288,17 266,88 301,31

(CI 95%: 269,01 - 307,32) CI 95%: 246,50 - 302,43) (CI  95%: 301,70 - 345,61)
Serenoa repens + �-blocker 256,12 288,17 266,57

(CI 95%: 221,20 - 279,46) (CI 95%: 234,29 - 296,14) (CI 95%: 240,07 - 296,95)
Average flow rate (mean)
Serenoa repens 7,05 8,94 7,78

(CI 95%: 6,96 - 8,03) (CI 95%: 8,49 - 10,17) (CI 95%: 7,79 - 9,03)
Serenoa repens + �-blocker 10,48 7,05 8,63

(CI 95%: 5,07 - 16,68) (CI 95%: 7,30 - 9,39) (CI 95%: 7,82 - 9,68)
Maximum flow rate (mean)
Serenoa repens 13,64 13,47 14,35

(CI 95%: 12,80 - 14,57) (CI 95%: 12,38 - 15,14) (CI 95%: 12,92 - 14,13)
Serenoa repens + �-blocker 12,9 13,64 14,24

(CI 95%: 12,03 - 14,39) (CI 95%: 12,38 - 15,30) (CI 95%: 13,14 - 16,07)
Patients with intermittent urinary flow (%)
Serenoa repens 38,81% 17,81% 20,37%
Serenoa repens + �-blocker 23,81% 18,42% 14,29%

At baseline 282 values of dosed PSA were reported while
at 6 months 207 total PSA levels were reported. At base-
line the mean PSA total was of 5.39 ng/mL (CI 95% 5,15
- 5,63) while after six month of Serenoa repens was of
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in two groups depending on the association with an �-
blocker to the Serenoa repens therapy. After six months of
treatment the overall changes in the uroflowmetry were
similar and parallel in the two groups.
The mean of medium flow and the mean of maximum
flow showed an increase along the observation time.
However the “Serenoa repens alone” group showed a bet-
ter increase in the mean void volume while the group
with the combined therapy had a worsening. 
The intermittence in the flow had an acceptable response
with therapies but the “Serenoa repens alone” treatment
group revealed a two-fold rate improvement (38.81% to
20.37% against 23.81 to 14.29%). The group of patients
who were taking the Serenoa repens plus �-blocker
showed a more rapid improvement in the maximum
flow (Table 3). 
After 6 months a similar decrease in the mean IPSS was
observed in both groups. 
There was a decrease in the amount of patients present-
ing severe prostatic symptoms and a concomitant
increase in the number of patients with absent/light
symptoms. Both kind of therapies showed similar effects
(Table 4). 
Actual patients’s sexual lives, observed on the basis of
IIEF-5, weren’t affected either by the “Serenoa repens
alone” treatment or the association of Serenoa repens and
�-blocker (Table 5). 
The Serenoa repens intake resulted in a reduction of the
“inflammatory findings”, in terms of ultrasound, DRE and
bioptical aspects without any changes in the glandular
volume (Table 6). 

DISCUSSION
Although the DOSSER study
shows several limits due its ret-
rospective nature and its lack of
a control group, it is the only
multicentric observational study,
of our knowledge, which allows
us to evaluate the clinical data of
this peculiar cohort of patients
(patients with LUTS, BPH and
a previous negative prostate
biopsy). 
We reported a good patients’
compliance in term of follow-up;
drop out rate at 6 month follow
up was 23.1%. Serenoa repens,
either alone or in association
with an �-blocker, demonstrated
to have a few side effects accord-
ing to other studies (17). 
Even in studies with placebo
arms, adverse effects generally
occurred in similar numbers in
patients receiving either Serenoa
repens or placebo, indicating that
the drug is well tolerated and
safe compared to alternative
treatment options (8-11).
Although several studies indicat-
ed that PSA levels remained
unchanged in patients treated

with Serenoa repens (8, 18-20), we reported a decrease in
the mean serum total PSA of 1.01 ng/ml and an increase
in the percentage of patients with a PSA below 4 ng/ml.
Because the role of the PSA as a marker for the screening
of prostate cancer has been questioned in several trials, it
would be interesting to evaluate with future studies the
role of Serenoa repens in order to distinguish both BPH
and inflammatory derived PSA raisings. 
Serenoa repens may be therefore not only equivalent to
5�-reductase inhibitors but also to �-blockers in terms
of efficacy, durability and speed of treatment effect. In
fact a meta-analysis based on several clinical trials of
Serenoa repens revealed that the maximum urinary flow
improved with the use of the drug compared with a
placebo (21-22). With the analysis of our database we
experienced the same improvement in the uroflowmetry
parameters. Serenoa repens, compared with the associa-
tion of Serenoa repens plus �-blocker, revealed similar
efficacy after 6 months in terms of maximum and mean
flow. The �-blocker showed only a more rapid action to
increase the maximum flow (at 3 months observation).
Patients’ quality of life reported through the IPSS
appeared to receive a benefit from Serenoa repens. Mean
IPSS decreased during the 6 months of therapy and
patients with severe scores showed to have a more
notable relief (23). 
The sexual life quality, evaluated through the IIEF-5
usage, didn’t show any change during the follow up, nev-
ertheless it could be supposed a worsening due the psy-
chological rebound related to the likelihood of repeating
a prostate biopsy and a PSA dosage.

Table 6.
TRUS, DRE, Biopsies.

Baseline 6 Months
Patients undergone to TRUS 244 106
Inflammatory findings 45,10% 29,20%
Suspect US-lesions 12,30% 1,90%
Ectasic seminal vesicles 30,30% 17,90%
Prostate gland volume 57,4 cc 56,4 cc
Patients undergone to DRE 272 185
Presence of palpable nodules 9,60% 4,30%
Patients undergone 
to prostatic mapping 237 65
Patients with 2 or more cores 
positive for inflammation 20,70% 1,50%

Table 5.
IIEF (International Index of Erectile Function).

Baseline 6 Months
(Only Serenoa r. N=134) (Only Serenoa r. N=108)

(Serenoa r. + �-blocker N=42) (Serenoa r. + �-blocker N=35) 

Mean IIEF
Serenoa repens 17,75 17,17

(CI 95%: 14,78 - 17,54) CI 95%: 15,63 - 18,18)
Serenoa repens + �-blocker 18,00 18,08

(CI 95%: 15,90 - 19,23) (CI 95%: 16,77 - 20,14)
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The demonstrated anti-androgenic, anti-inflammatory
and anti-proliferative proprieties of Serenoa repens (24)
are confirmed by our transrectal ultrasound (TRUS),
clinical and bioptical findings. 
Both percentages of ultrasound inflammatory aspects
and of suspect lesions decreased after 6 months of
Serenoa repens treatment such as the presence of palpa-
ble nodules at DRE. Finally patients who underwent to
prostate mapping showed a lowering in the number of
cores positive for inflammation.
Along with other investigations, dosages of IL-6, IL-8,
VES and PCR were included in the SIUrO database,
however the low numbers of the reported data didn’t
allow an analysis of those biochemical aspects. 
Furthermore the low number of patients taking a daily
dose of 640 mg of Serenoa repens, didn’t allow us any
evaluation of the possible differences in clinical aspects. 

CONCLUSIONS
Serenoa repens comfirmed its efficacy in reducing dysuria
with minimal side effects. Further prospective studies
might confirm its role in the stabilization or lowering of
PSA levels and its possible clinical anti-inflammatory
action without affection of quality of life in patients
affected by LUTS and chronic prostatitis.
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Figure 1.
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of the prostatic glands (Magnification 100x).

(Images provided courteously provided by Dott. Michelangelo Fiorentino, Sant’Orsola-Malpighi Hospital, Bologna) 

Prostate tissue with hyperplastic glands and 
focal high grade prostate intraepithelial neoplasia (PIN).

(Magnification 100x).
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INTRODUCTION
Benign prostatic hyperplasia (BPH) is the most common
benign tumour in men, and its incidence is age related (1).
It forms the bulk of urology workload in some centres (2).
Before the advent of endoscopic surgery, its standard
treatment was open prostatectomy. 
Presently, in the urological centres of the developed
world, the gold standard in its surgical management is
generally Transurethral resection of the prostate (TURP)
and, more recently, other newer methods. Papers on open
prostatectomy, compared to those on TURP and these
newer methods, are tending to be rarer and more and

more difficult to come by. In spite of this, most centres in
the developing world, because of lack of qualified person-
nel and more particularly lack of adequate equipment, are
still restricted to open prostatectomy (2-4). Social and eco-
nomic constraints will probably make this situation persist
for some time yet (5, 6). However, even in the developed
world, open prostatectomy is still practiced for ‘very large
prostates’ or concomitant pathologies (vesical calculi, vesi-
cal diverticulum, inguinal hernia, hip ankylosis preventing
the lithotomy position) (4, 7-11), or sometimes at the
patients’ demand (4). 
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Objective: Benign prostatic hypertrophy forms the bulk of urology workload in many
sub-Saharan African hospitals. However, its management in secondary hospitals
encounters specific problems that are rarely seen in the bigger tertiary institutions. We
have tried to describe these difficulties across an account of open prostatectomy in
regional secondary referral hospitals in the Côte d’Ivoire.

Material and methods: This is a retrospective account of the specific difficulties encountered in the
management of 327 consecutive cases of open prostatectomy carried out between August 1991
and September 2007 mainly in two secondary referral hospitals in the Côte d’Ivoire.
Results: The difficulties were at different levels: late presentation with 309 (94.5%) of the patients
having experienced at least an episode of acute retention of urine, surgery while most patients
were still carrying a catheter, minimal investigations carried out, scoring the patients in the IPSS
scale, shortage of funds in the course of the management, and surveillance in the immediate post-
operative period. The overall results were relatively satisfactory given our conditions of work. The
most frequent complications were wound infection (14.7%), bleeding requiring transfusion (8.6%)
and re-operation for clot retention (4.3%). We had a case (0.3%) of the rare prostato-rectal fis-
tula which was managed conservatively. There were 4 deaths (1.2%).
Conclusions: Open prostatectomy is the only surgical option for the management of benign pro-
static hypertrophy in most of the urology centers of sub-Saharan Africa. Concerning its manage-
ment away from the Tertiary Institutes, the surgery team is faced with specific problems which
demand precise adaptations. Despite difficult working conditions, the results are sufficiently
encouraging and gratifying to justify its pursuit while Urologists await the availability of equip-
ments for transurethral resection of the prostate and other novel techniques.
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The cut-off point of what constitutes ‘very large prostates’
varies from center to center and from one urologist to
the other and tends to get higher and higher with better
expertise and skill over the use of TURP (9, 11, 12).
However, it is still reasonable to imagine that some BPH
will, from time to time, be ‘large enough’ or be associat-
ed with concomitant pathologies to warrant open
prostatectomy even in the centres where TURP is the
golden method of management. Papers on open prosta-
tectomy, from time to time, are therefore welcome to
enable exchange of ideas and opinions on this technique
and to enable surgeons from the developing world
assess and compare results in other to improve on the
technique. 
This paper is a retrospective account of the difficulties
encountered in the management of a consecutive series
of open prostatectomies carried out in a developing fran-
cophone country, the Cote d’Ivoîre, between August
1991 and September 2007.

MATERIAL AND METHODS
The series is made up of 327 consecutive patients operat-
ed from August 1991 to September 2007 in the regional
secondary referral hospitals of Bouake, Daloa and Abobo
North, on the outskirts of the economic capital, Abidjan.
Thirteen of the patients were managed in two private clin-
ics at Daloa and Abidjan. Abidjan, Bouake and Daloa are the
3 largest cities in the Côte d’Ivoire in that order. 
The surgical technique, performed mostly under general
anaesthesia, was the standard transvesical enucleation
through a longitudinal suprapubic incision. After enucle-
ation, the bleeding at the edge of the bladder neck was
controlled by figure of 8 stitches (chromic catgut or vicryl)
at 5 and 7 o’clock and sometimes by continuous suture
from 5 to 7 o’clock. A Foley catheter (three-way when
available, and a two-way by default) was passed through
the urethra. The balloon was inflated and left in the pro-
static fossa. In the case of three-way catheters whose bal-
loons are usually of a greater capacity, the balloon was
inflated to ‘fill the prostatic fossa’. The bladder was closed in
two layers with figure of 8 sutures (chromic catgut or
vicryl). When a two way catheter was used, an additional
catheter was placed as a cystostomy tube to act as an
added precaution. Scrotal vasectomy was then performed
routinely to prevent epididymitis. The antibacterial agents
given varied with quinolones, amoxicilline and metron-
idazole being the most frequently used. Continuous irri-
gation of saline or Ringer was administered until the clear-
ance of clot and gross bleeding. The cystostomy catheter,
when it was used, was removed a day later. The urethral
catheter was removed generally on the 14th postoperative
day. The patient was discharged on the 15th day in the
absence of any complications. After discharge, the patient
was followed for dressing 2 or 3 times a week until
removal of all the stitches and complete healing of the
wound. 
Thereafter, follow-up decreased gradually and, in practice,
depended very much on eventual health problems related
(or not) with the prostatectomy. Microsoft Excel was used
for the analysis of the data.

RESULTS
Demographic data
Our patients’ ages run from 50 to 84 years and average
67.7 years ± 7.9 (Table 1) with an ASA risk score distri-
bution into stage 1 (252 or 77.1%), stage 2 (71or 21.7%)
and stage 3 (4 or 1.2%).

Presentation
The very large majority of our patients (85.0%) present-
ed with retention, mainly acute retention (Table 2). If the
36 patients who had history of acute retention but were
operated outside a retention period are taken into
account, then 314 patients (96.0%) had presented with
retention at one time or the other. Most of the patients
(71.6%) who presented with retention were initially
managed by urethral catheterisation (Table 3).

Table 1.

Age distribution of the patients.

Age groups (yrs) Number Percentage

50-54 22 6.7

55-59 28 8.6

60-64 49 15.0

65-69 71 21.7

70-74 91 27.8

75-79 48 14.7

80-89 18 5.5

327 100

Table 2.

Presentation.

Presentation Number Percentage

Acute retention of urine 273 83.5

Chronic retention of urine 5 1.5

History of episodes of acute retention but 
operated outside a retention period 36 11.0

Prostatism 13 4.0

TOTAL 327 100

Table 3.

Management in accident and emergency 
for the cases with retention.

Management method Number Percentage

Urethral catheterisation 199 71.6

Cystostomy 71 25.5

Suprapubic puncture 4 1.4

Tapping with a lumbar puncture or venocath needle 4 1.4

TOTAL 278 100
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Diagnosis
In the setting of regional secondary referral hospitals,
diagnosis was based essentially on clinical signs; investi-
gations were restricted to a strict minimum (Table 4). 

Anaesthesia 
General anaesthesia was used in 189 (57.8%) patients
and spinal in 138 (42.2%). 

Associated conditions managed during the surgery
These are shown in Table 5.

Pathology
Macroscopy: With only 110 abdominal ultrasound scans
carried out, very few patients had an evaluation of the
prostate volume. It ranged from 42 ml to 316 ml with an
average of 107 ml ± 77 ml. 
Microscopy: Only 122 histological results were available.
Adenomyoma was the predominant lesion. There were
10 (8.2%) cases of incidental adenocarcinoma (Table 6).
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Table 4.

Investigations used for clinical evaluation of BPH.

Diagnostic tools Number Percentage

DRE (Digital rectal examination) 327 100

IPSS symptom score 87 26.6

Abdominal Ultra Sound 110 33.6

IVU 43 13.1

Retrograde urethrocystography 23 7.0

Urethrocystoscopy 5 1.5

Table 6.

Microscopy.

Number Percentage

Adenomyoma 18 14.8

Adenomyoma with chronic prostatitis 88 72.1

Adenomyoma with acute and chronic  prostatitis 6 4.9             

Adenocarcinoma 10 8.2

TOTAL 122 100

Table 5.

Associated conditions managed during the surgery.

Surgical condition Number Percentage Management
(over 327)

Inguinal hernia 18 5.5 Herniorrhaphy

Hydroceles 11 3.4 Lord’s procedure

Phimosis 5 1.5 Circumcision

Paraphimosis 3 0.9 Circumcision

Diverticulum (bladder) 7 2.1 Diverticulectomy

Total 44 13.4

Hospital stay and follow up. 
Hospital stay was from 9 to72 days (average 31 days ±
16.9). Follow up averaged 12.6 months ± 20.9 (range 4
days - 7 years).

Complications
Our complications are summarised in table 7.

DISCUSSION
The management of BPH in the setting of an African
regional secondary referral hospital entails certain prob-
lems that are rarely seen in the Teaching Hospitals or in
other tertiary institutions. These problems are perhaps
best appreciated by the difficulties encountered at differ-
ent levels while attending to the patients: 

Long delay in getting to the medical centers
This is one of the most obvious aspects of this work. Two
hundred and seventy eight (85.0%) of the patients pre-
sented with retention of urine and 36 others (11.0%)
were operated on after one or more episodes of acute
retention. These figures give a total of 314 (96.0%)
patients who had experienced urinary retention. A report
from United States of America found slightly lower figures
(80.3%) but in a series concerned with open prostatec-
tomy whose indications were biased because they
included “markedly enlarged glands, historically described
as those larger than 75 gm, acute urinary retention and blad-
der calculi” (8). Our percentage is among the highest in
our literature in which figures go from 12 to 44% (4, 11,
13, 14). It is second only to the 100% from one Nigerian
report (3) but higher than the 83.1% of patients who had
a urethral catheter in situ at presentation in another
account from Nigeria (2). Many causes explain this long
delay. These include long distances of difficult roads sep-
arating the patients from the medical centres, financial
constraints in a developing country without a social
security system for the large majority, patients’ percep-

Table 7.

Complications.

Complications Number Percentage
(over 327)

Wound infections 48 14.7

Bleeding requiring transfusion 28 8.6

Reoperation for clot retention 14 4.3

Pyuria 12 3.7

Retrograde ejaculation 9 2.8

Epididymo-orchitis 8 2.4

Vesicocutaneous leak 6 1.8

Incisional hernia 6 1.8

Prostato-rectal fistula 1 0.3

Death  4 1.2

TOTAL 136
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to Abidjan. Another difficulty arose from the fact that
patients and relations, after settling the expenses for the
surgery and despite careful explanations, frequently
failed to understand the use of spending money on the
histological examination. Two patients whose specimens
revealed incidental adenocarcinoma would not come
back to hospital for complementary investigations and
eventual management, despite numerous written corre-
spondences. 

Surveillance of the continuous bladder irrigation
This apparently minor but critical aspect of the postop-
erative care of open prostatectomy was initially a big
problem, particularly at night. The few personnel on call
take care of incoming emergencies (including registra-
tion and initial management of numerous victims of road
traffic accidents) as well as other admitted patients.
Based on the experience gained elsewhere, this task was
finally entrusted, as a lesser of two evils, to young male
relations of the prostatectomy patient (sons, nephews,
cousins etc). After brief explanations, short demonstra-
tions and verifications of what is asked of them, these
relations, who form part of the unavoidable entourage of
the patients in a typical African Hospital, and who are
difficult to keep away from the wards, are very happy to
contribute to the success of the surgery. They willingly
take turns in carrying out this task which, in practice,
they execute more efficiently than overworked personnel
in understaffed hospitals. 

Default of materials after surgery
Occasionally a patient runs short of materials or funds
after his prostatectomy has been carried out. This awk-
ward and complicated situation often arises when the
surgery team has not mastered the patient’s ‘environ-
ment’ sufficiently well. It makes members of the team
task themselves personally (use of medical samples from
the team and even from other teams in the hospital, help
from pharmaceutical representatives, help from the
social workers’ service, etc.) to get through the aftermath
of surgery. It should be avoided from the start: unfortu-
nately this is not always easy in practice. The help of the
social workers’ service (when available) is sometimes
necessary to make sure that the materials are complete
and/or that the funds are available before a patient is
‘booked’ for surgery.

Transfusion rate
Some investigators have pointed out that the problem of
blood supply in Africa was essentially due to insufficient
number of blood donors, particularly volunteer donors.
They quote the WHO which has indicated that countries
with a high Human Development Index produced 61% of
blood donations compared to 3 % in countries with a
low Human Development Index like our sub-Saharan
African territories (20). However, the advent of the HIV-
AIDS pandemic has led to a greater scrutiny concerning
the indications of transfusion. This has resulted in the
reduction of the amount of blood transfused during sur-
gery. Our transfusion rate (8.6%) falls within the 4.6%
to 12.9% range found in our literature (3, 4, 7, 8, 11, 13,
19, 21). It is worth pointing out that routine HIV screen-
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tion of high post-operative morbidity and mortality asso-
ciated with open prostatectomy and attempts at relief
from other sources before coming to hospital (2, 5, 6,
15). The fear of a surgical operation and more especially
the fear of death (even’ temporary death’) from general
anaesthesia, the form of anaesthesia mostly known to the
general public, also plays a role (15, 16).

Scoring the patients according to the International
Prostate Symptom Score (IPSS) scale
Translating texts from European languages into African
languages is faced with many problems; one of which is
trying to get exact words that do not always exist (17).
These difficulties, which seem to be compounded when
it comes to translating symptoms, have been described as
a “highly sophisticated, labour intense and costly process”
(18). Going through the IPSS scale with our patients met
with some of these difficulties and problems (particular-
ly time consumption) and sometimes with the peculiar
situation of filling the forms with the help of two inter-
preters: the first one translating from a rarer native lan-
guage to a second more common native language and
another translating from this other language to the
Ivorian official language (French). Our preoperative IPSS
scores (n = 87, average 33.4 ± 2.6, range 22-35) are the
highest in our literature which recorded figures averag-
ing 18.5 to 31.6 (8, 10, 11, 19). Our postoperative
scores averaged 5.1 ± 2.1 (n = 29, range 2-11). We gave
up trying to assess the quality of life: it was very difficult
during interpretation to get most of our patients under-
stand the language subtleties differentiating the defini-
tions of a score from the adjacent ones in the table. 

Paucity of investigations
The underlying reason of the limited investigations is
financial constraints either on individual levels or on the
public sector level. It manifested itself in different ways:
lack of many of the investigation methods, absence of a
social security system and difficulties in meeting up the
cost of prostatectomy. It often also resulted in
Practitioners reluctantly ‘trimming’ the list of available
investigations to the strictest minimum to enable patients
honour them. Late presentation (retention of urine) also
facilitated the ‘limitation’ of diagnostic investigations. 

Histology reports
In addition to the reasons just seen, availability of histol-
ogy reports was also influenced by the particular prob-
lem of distribution of Pathological Anatomy laboratories.
For the major period of this study there were only two in
the Ivory Coast, both in the capital, Abidjan, and located
in the country’s two oldest teaching Hospitals (A third
one is presently located in the third Teaching Hospital at
Bouaké, but was not yet there at the time patients recruit-
ed from Bouaké in this report were managed). The
patient’s relations were supposed to send the specimens
to these laboratories and pay the cost of the histology.
There were no standing official arrangements by the
public Hospitals involved to convey the specimens to
Abidjan. Most of the available histology results were
those of specimens conveyed to the Laboratories by
Medical Practitioners themselves during individual visits
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ing of the blood supplied to the hospitals concerned by
this report started mid-way through the period covered
by this work.

Prostate volume
With very few ultrasound scans done, only a scanty
number of our patients had an assessment of the prostate
volume. Mebust et al. (22) noted that complication rate
was greater in glands larger than 45 g. Similarly, anoth-
er group of workers includes prostate size as one of the
identified risk factors of acute urinary retention (14).
These observations do not seem to have been verified in
African series if the report from Nigeria (3) and our own
are taken as examples. From time to time during open
prostatectomy in patients admitted with retention, small
adenomatous nodules are found so badly placed that
they leave the bladder neck more obstructed than some
much larger nodules.

Separation of dirty and clean cases
Bed pressure made it complicated to separate wards and
patients into ‘clean’ and ‘dirty’ cases. Lack of instruments
for wound dressing also made strict separation into those
for ‘clean’ cases and ‘dirty’ cases very difficult.

Complications
It has been pointed out that men admitted to hospital for
acute urinary retention (AUR) represented a vulnerable
group of patients and that emergency surgery following
AUR as well as surgical intervention in the presence of a
urinary catheter were associated with increased risk of
complications, including death and morbidity (23). All
of our patients who came with retention managed with
urethral catheterisation (199 or 60.9%) were operated
with their catheter which they had carried for intervals
between 9 days and 1 year (average 56 days) before sur-
gery. Despite 4 deaths (1.2%) we consider our compli-
cations to be relatively rare for our conditions of work.
We had a case of the rare and distressing prostato-rectal
fistula with urinary drainage from the rectum after a
prostatectomy that initially appeared normal. Even after
going through the operating note, there were no obvious
explanations to account for this complication, as has
been pointed out by other investigators (24).
Management was to be surgical with a York-Manson
approach (24). In the meantime the patient was left with
an indwelling urethral catheter. It later turned out that
he was against the surgical option (financial constraint?
fear of anaesthesia?) and the catheter was left in place.
Surprisingly after two months (63 days) it proved to be
successful because there was a resolution of the fistula.

Satisfaction after surgery
For most of our patients, acute urinary retention is such
an ‘unnatural phenomenon’ that they go through so
many interrogations concerning particularly the causes
whose ‘concept does not absolutely respect the biomedical
framework’ (25). A good number must have come to hos-
pital after the usual failure of attempts at relief from
other sources (15). Most of them, therefore, follow the
Surgeon’s management protocol with a bit of skepticism
and wonder what is at the end of the road. The removal

of the catheter and the easy flow of urine throw any
remaining lingering doubts overboard. The joy written
on their faces at this free flow of urine (particularly for
the great majority who had gone through one or more
episodes of acute retention) as well as the clear improve-
ment of the IPSS assessment constitute a big reward and
gratification to all the members of the surgical team for
all the efforts deployed all along the management.

Rationale for continued use of open prostatectomy
BPH forms the bulk of urology workload in some centres
in Northern Nigeria (2) and in the hospitals concerned by
this paper. Its medical treatment, which seems to be
increasingly used in developed areas (14), encounters in
third world countries the problem of costs and compli-
ance (26). Consequently, in developing countries, one
sometimes wonders if surgery, including open prostate-
ctomy, is not more cost effective than life-long medica-
tion, at least for those patients who do not constitute
high risk surgical cases. In addition, open prostatectomy
remains an acceptable option for the management of
BPH (3, 7, 11, 13, 27). Its results compare favourably
with those of TURP on many aspects (19, 21) notably
with regards to retreatment needs (4, 7, 8, 13, 21). The
equipment for TURP is presently not yet available in
many of our medical centres (5). These realities as well
as the satisfaction and relief offered by open surgery to
our patients under difficult working conditions plaid in
favour of continuing open prostatectomy in many of our
medical centres while hoping that the socio-economic
realities will make TURP equipments (and those of the
other more novel methods) available sooner than later.

CONCLUSIONS
BPH constitutes the bulk of urology workload in many of
our centres and most of our patients come to hospital at
the stage of complications, mainly acute urinary reten-
tion. Open prostatectomy is the only surgical option for
its management in most of the urology centers of sub-
Saharan Africa. The successful management of BPH with
open prostatectomy in many of our centres outside the
tertiary Institutes entails specific problems that demand
precise answers. Given the great relief it offers our
patients and the acceptable complication rate despite dif-
ficult conditions of work, it is necessary for practitioners
to compare results and strive to improve on this tech-
nique while awaiting the advent of equipment for TURP
and the novel methods of surgical management of BPH.
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INTRODUCTION
Stress urinary incontinence (SUI) is defined by the
International Continence Society (ICS) as “involuntary
leakage of urine on exertion, effort, coughing or sneezing” (1).
It is the most commonly diagnosed subtype of inconti-
nence in women with prevalence ranging from 8.9% to
45% (2). Although SUI is thought to be a disease of older
females, Hunskaar et al., showed that SUI occurs mainly
in younger and middle-aged women, peaks around the
fifth decade and for an unknown reason it troughs after

the sixth decade of life (3). Even though it is not life
threatening, it may seriously impair physical, psycholog-
ical and social well-being of the affected patient and may
have significant negative impact on life’s quality. 
The pathophysiology of SUI has not been completely
understood. Its etiology seems to be multifactorial with
anatomical and functional factors to possess an important
role, as proposed Petros and Ulmsten (4, 5). Lose et al.
demonstrated the presence of an active closure mechanism
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three groups according to the MUS used. Efficacy of each method was evaluated in terms of
early postoperative course, late complications and patient’s symptoms improvement based
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Results: Trans Obturator (TO) group prevailed in efficiency with no significant differences
between trans obturator route with inside-out (TVT-O) and outside-in (TOT). Success rate at
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in the mid urethra (6). Kamo et al. verified a similar dynam-
ic closure mechanism of proximal-mid urethra on rats (7).
The mainstay of treatment of SUI is surgical, even
though conservative measures as biofeedback, pelvic
floor muscle training, bulking agents and duloxetine
have shown promising results. The open or laparoscopic
colposuspension techniques are reserved for difficult
cases (8). Most of SUI patients are treated using
midurethral sling (MUS) which have shown similar suc-
cess rates and much less complications. The first genera-
tion of MUS, introduced by Ulmsten et al. in 1996, was
the monofilament polypropylene tension-free vaginal
tape (TVT) (9). Since then, more than 1 million TVT
slings have been placed worldwide (10). Potential com-
plications due to the blind passage of the passer through
retropubic space, include bladder perforation, injury to
the pelvic vessels, the bowel and the ilioinguinal nerve as
well as de novo urgency (DNU) and voiding dysfunction
due to overcorrection. The effort to decrease morbidity
resulted in the development of new surgical techniques,
the second generation MUS, the transobturator tapes
(TO), that are placed via the transobturator route with
inside-out (TVT-O) or outside-in (TOT) approaches
(11, 12). The third generation MUS, the single-incision
mini-slings (SIMS), were introduced in 2006. SIMSs
avoid both retropubic and groin muscle trajectories and
provide equally effective outcomes, with reduced mor-
bidity (13). The goal of SIMS was to reduce postopera-
tive bladder outlet obstruction, thigh pain, operative and
hospitalisation time. SIMS currently used in practice are
the TVT-Secur (Ethicon, Edinburgh, UK), MiniArc (AMS,
Minnetonka, USA), Contasure Needless (Neomedic
International, Italy), Ajust (Bard, MurrayHill, USA) and
Tissue Fixation System (TFS) (13, 14).
In this study, we evaluated the efficacy of these three
MUS in a 30 month period. To our knowledge, this is the
first study, which directly compares these techniques for
this long period of time in large patient series, in the
medical literature.

PATIENTS AND METHODS
This retrospective analysis involved patient’s records from
1999 to September 2011. The inclusion criteria were
women older than 18 years with pure or mixed urinary
incontinence (MUI) with prominent SUI arm, who under-
went MUS procedure. Patients were followed up for at
least 30 months and had one postoperative filling cystom-
etry at 3rd month. Patients who were admitted for second
operation due to failed MUS or had previous pelvic floor
surgery and those who underwent open surgery for SUI or
had pelvic organ prolapse ! 2 grade were excluded. 
The statistical analyses were processed using statistical
analysis software SPSS 16.0.The Mann-Whitney test was
used for comparisons between the different patient
groups and the paired-t-test for intra-group changes.

Preoperative assessment
Preoperatively, medical history, physical examination
and full diagnostic work up was obtained. History was
focused on the number of deliveries, previous pelvic
floor or major abdominal operations and time since

menopause. Urinary Distress Inventory-6 (UDI-6)
assessed the quality of life impact (15). Examination
included stress cough test (SCT) and vaginal examina-
tion. 1h pad-test was offered and it was considered pos-
itive if the pad’s weight was > 1 gr (16). We used 1h pad-
test rather than 24h-test as being proposed by ICS to
enhance patient’s compliance (17).
Patients had uroflowmetry to evaluate maximum flow
rate (Qmax) and voided volume (Vv) and ultrasonography
for post void urine residual (PVR). By filling cystometry
we estimated bladder’s compliance, cystometric capacity,
detrusor muscle function and vesical Leak Point Pressure
(vLPP). SUI was defined as stage I, if vLPP was > 91 cm
H2O, stage II if vLPP was 61-90 cm H2O and stage III if
vLPP was < 60 cm H2O.
Full biochemical profile, full blood count, urine analysis
(UA) and urine bacterial cultures (UBC) were offered at
the initial visit. 

Surgical technique, perioperative 
and postoperative period
Patients were classified in three groups according to the
technique used: the 1st group included patients who
underwent TVT procedure, the 2nd group the TO proce-
dure and the 3rd group patients who had SIMS (11, 12).
Four different SIMS were used, MiniArc, TVT-Secur,
Contasure Needless and TFS.
Details concerning the perioperative and early postoper-
ative period were drowned from records of each patient.
Details including anesthesia, operative time and duration
of hospitalization and catheterization were noted.
Postoperative pain was quantified by the pain point sys-
tem scale (PPSS). Each dose of paracetamol 600 mg was
scored by one point, each dose of non-steroidal-anti-
inflammatory-drugs or codeine by three and each dose of
opioids by 7. None patient had continuous intrathecal or
intravenous analgesia. The sum of points represented the
postoperative pain needs. Perioperative complications
were extracted from operation archive files. 

Follow up
All patients visited the outpatient department at 7th post-
operative day for evaluation by UA and UBC, uroflowme-
try, PVR, SCT and vaginal examination. They were exam-
ined at 3rd month by 1h pad-test and filling cystometry
and then yearly. UDI-6 was provided at every visit.
A patient was considered cured if she had negative SCT,
negative 1h pad-test, insignificant PVR, no urodynamic
SUI and reported improvement of life’s quality. A patient
was considered improved based on subjective improve-
ment. At annual follow up SCT and PVR were examined.
Urine leakage, tape-related complications or subjective
deterioration of patient continence status classified her as
treatment failure. 

RESULTS
Since January 1999, more than 1500 patients have been
treated for SUI in our department, but only 531 were eli-
gible to participate in this study. The Table 1 lists the
baseline characteristics of each group. The 1st included
265, the 2nd 193 and the 3rd 73 patients. 
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Table 1.

Demographic and baseline characteristics of the patient groups.

1st Group 2nd Group 3rd Group SIMS
TVT TVT-O/TOT

Patient data
193 73

Mini Arc
Inside-out (TVT-O) 27 (36.99%)

117 (60.62%) TVT-Secure
No 265 14 (19.18%)

Needless
Outside-in (TOT) 16 (21.92%)

76 (39.38%) TFS
16 (21.92%)

Age
Mean ± SD 56.2 ± 9.1 58.8 ± 7 58.4 ± 7
Median (range) 54 (38-78) 57 (46-71) 53 (39-75)
Mean follow up time (months) ± SD 54.7 ± 12.8 43 ± 4.2 34 ± 3.6
BMI (Kgr/m2) 27.8 ± 5 26.3 ± 5.3 22.3 ± 4.3

Gynecologic history
Parity
Mean ± SD 2.2 ± 1.3 2.4 ± 1.2 2.1 ± 1.2
Median (range) 2 (1-6) 2 (1-4) 1 (1-5)
Cesarean section (%) 2.6 (7) 3.6 (7) 2.7 (2)
Postmenopausal (%) 60.4 (160) 74.1 (143) 71.2 (52)
Birth weight (Kgr) ± SD 3.2 ± 0.9 3.5 ± 0.4 3.3 ± 0.9
HRT (%) 27.9 (74) 16.1 (31) 15.0 (11)

Urological history
Duration of SUI 
(Months) ± SD 54 ± 12.2 49 ± 5.8 31 ± 7.4
MUI (%) 20 (53) 12.9 (25) 27.40 (20)
Grade of SUI(%) I: 6.41 (17) I: 9.8 (19) I: 12.3 (9)

II: 55.1 (146) II: 63.7 (123) II: 57.5 (42)
III: 38.5 (102) III: 26.4 (51) III: 30.1 (22)

TVT: Tension Free Vaginal Tape, TOT: Transobturator tape outside-in, TVT-O: Transobturatos tape inside-out, SD: Standard Deviation, BMI: Body Mass Index, 
HRT: Hormonal replacement therapy, MUI: mixed Urinary Incontinence.

Table 2.

Perioperative data and Postoperative Care.

1st Group TVT 2nd Group TVT-O/TOT 3rd Group SIM p value 1st vs 2nd/1st

(n = 265) (n = 193) S (n = 73) vs 3rd/2nd vs 3rd

Perioperative data
Anesthesia spinal spinal spinal
Operation time (min.) ± SD 26.2 ± 12.9 15.3 ± 2.9 10.8 ± 4.9 0.005 0.001 NS

Perioperative complications
Bladder perforation (%) 9.8 (26) - -

0.2 Mini Arc
Vaginal wall perforation (%) 2.6 (7) 1 TVT-O 0.4 TVT-Secure

3.1 TOT 0.4 Needless
0.2 TFS

Urethral Injury (%) 2.3 (6) - -
Bleeding (%)

mild (%) 71.7 (190) 88.1 (170) 78.0 (57)
moderate (%) 26.0 (69) 11.9 (23) 20.5 (15)
severe (%) 2.3 (6) - 1.4 (1)

Total complications 17.0% 4.1% 2.6% 0.012 0.009 0.36
Postoperative care
Postoperative pain* ± SD 12.8 ± 3.6 4.1 ± 1.9 4.0 ± 2.2 0.021 0.02 NS
Hematoma (%) 0.76 (2) - -
Large hematoma (%) 0.38 (1) - -
Hospitalization (hours) ± SD 48 ± 16.4 24 ± 9.4 24 ± 2.1 0.001 0.001 NS
Catheterization (hours) ± SD 48 ± 16 24 ± 9 24 ± 12.3 0.001 0.001 NS

SD: Standard Deviation. NS: Non Significant (p > 0.05)
* Point Scale System: 1 point for each administration of Paracetamol 600mg, 3 points for each administration of Nonsteroidal anti-inflammatory drugs and codeine, 7 points for
each administration of opioid analgesics.
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Table 3.
Late postoperative complications.

1st Group TVT 2nd Group TVT-O/TOT 3rd Group SIM p value 1st vs 2nd/1st

(n = 265) (n = 193) S (n = 73) vs 3rd/2nd vs 3rd

De Novo Urgency (%) 13.96 (37) 5.7 (11) 6.85 (5) 0.009 0.01 NS
De novo SUI incontinence (%) - 1.04 (2) 1.37 (1) - - NS
Dyspareunia (%) 1.51  (4) 1.04 (2) - NS - -
Incontinence during Intercourse (%) 0.75 (2) - 1.37 (1) - NS -
Dysuria (%) 10.2 (27) 5.7 (11) 4.11 (3) 0.01 0.004 0.02
Urinary tract infections (%) 4.53 (12) 7.25 (14) 5.48 (4) NS 0.001 NS
Urinary retention (%) * 1.11 (3) - 1.37 (1) - NS -
Postoperative pain (%) ** 14.34 (38) 12.95 (25) 2.74 (2) NS 0.001 0.0009
Groin/Thigh pain (%) 0.75 (2) 5.7 (11) 4.11 (3) 0.006 0.001 0.02
Suprapubic discomfort (%) 4.5 (12) - - - - -
Bladder wall erosion (%) 1.51 (4) - - - - -
Vaginal wall erosion (%) - 2.07 (4) - - - -

Reoperation
for specific complication (%)
Bladder tape excision (%) 1.51 (4) - - - - -
Vaginal tape excision (%) - 2.07 (4) - - - -
Hematoma evacuation (%) 0.37 (1) - - - - -
Urethrolysis (%) 0.37 (1) - - - - -

for SUI recurrence (%) - 1.04 (2) 5.48 (4) - - 0.01
NS: Non Significant (p > 0.05)

* Urinary retention including patients with post void residual bladder urine volume > 80 ml,
** Postoperative pain, leading to seek medical consultation.

Figure 1. 
The chronological appearance of complications of each group referred by patients as bothersome.

Perioperative and postoperative care
There were no reported complications that could be
attributed to the anesthesia procedure or the anesthetic
agent administered. Bladder perforation and urethral

injury were reported in 1st group patients but never
reported in the 2nd or 3rd group. Vaginal wall perforation
was noticed in 2nd group in 4.1% in comparison to 2.6%
in 1st group and 1.2%. in the 3rd group. Mild bleeding
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was considered the expected hemorrhage, moderate
bleeding if the surgeon mentioned and managed it by gen-
tle pressure and severe bleeding if the surgeon had to
encounter the bleeding vessel by haemostatic measures. A
large retropubic hematoma presented in one patient fol-
lowing TVT who required open evacuation whereas 2
patients presented with small hematomas that were man-
aged conservatively. The results are shown in Table 2.

Late postoperative care
Table 3, shows the complications that were recorded and
Figure 1 the chronological presentation of complications
of each group that were referred by patients as bother-

some. Postoperative pain, DNU and dysuria were the
most common complications reported by the 1st group.
Bladder wall erosion was diagnosed in 1.51% of the 1st
group patients. Vaginal wall erosion presented in 2.07%
of the 2nd group. Reoperation for SUI recurrence was
needed in 1.04% of the 2nd group, 5.48% of the 3rd

group and none of the 1st group. There were no signifi-
cant differences in dyspareunia, urinary retention and
incontinence during intercourse.

Overall improvement and success rates
The higher cure rate was achieved in the 2nd group, with
no statistically significant differences between the stud-

Table 4.

Overall improvement and success rates in 3rd, 12th and 30th month postoperatively.

1st Group TVT 2nd Group TVT-O/TOT 3rd Group SIMS p value 1st vs 2nd/1st vs 
(n = 265) (n = 193) (n = 73) 3rd/2nd vs 3rd (30th month)

3rd mo 12th mo 30thmo 3rd mo 12th mo 30th mo 3rd mo 12th mo 30th mo

Cured (%) 93.7 91.1 86.4 97.1 95.9 92.0 95.6 90.0 89.7 0.01 0.02 0.014

Improved (%) 3.8 3.2 3.1 1.2 1.0 1.4 2.9 2.4 2.0 0.009 0.01 0.005

Failed (%) 2.5 5.7 10.5 1.7 3.1 6.6 1.5 7.6 8.3 0.001 0.03 0.01

Success Rate (%)* 97.5 94.3 89.5 98.3 96.9 93.4 98.5 92.4 91.7 0.01 0.03 0.005

Success Rate: It is the sum of cured and improved females.

Table 5.

Improvement, success and failed rates in the 2nd and 3rd group, based on the tapes used at 30 months follow up.

1st Group TVT 2nd Group TVT-O/TOT 3rd Group SIMS
(n = 265) (n = 193) (n = 73)

TVT-O TOT MiniArc TVT-Secure Needless TFS
(n = 117) (n = 76) (n = 27) (n = 14) (n = 16) (n = 16)

Cured (%) 86.4 92.4 91.6 89.2 90.2 88.4 91.0

Improved (%) 3.1 0.5 2.3 1.3 2.7 1.6 2.4

Failed (%) 10.5 7.1 6.1 9.5 7.1 10.0 6.6

Success Rate (%)* 89.5 92.9 93.9 90.5 92.9 90.0 93.4

Success Rate: It is the sum of cured and improved females.

Table 6.

Uroflowmetry, urodynamic parameters and UDI-6 result preoperatively and on the subsequent follow ups.

1st Group TVT 2nd Group TVT-O/TOT 3rd Group SIMS p value 
(n = 265) (n = 193) (n = 73) 1st vs 2nd/1st vs 3rd/2nd

vs 3rd (30th month)
Preop 12th mo 30th mo Preop 12th mo 30th mo Preop 12th mo 30th mo

mean Qmax
(ml/sec) 26.9 28.2 27.5 19.4 24.5 22.7 29.1 27.7 28.4 0.01 NS 0.02

max cystometric
capacity (ml) 211 ± 82 412 ± 103 360 ± 101 164 ± 82 403 ± 120 389 ± 82 209 ± 168 395  ± 117 280 ± 140 NS 0.005 0.01

mean Voided
Volume (ml) 194.4 349.0 321.9 148.0 354.1 368.7 179.2 300.8 254.1 0.009 0.001 0.001

PVR (ml) 26 ± 9 31 ± 17 27 ± 11 26 ± 7 26 ± 15 29 ± 10 20 ± 6 29  ± 11 13 ± 10 NS 0.005 0.005

Valsalva LPP
(cm H2O) 42 ± 21 82 ± 19 67 ± 12 54 ± 8 97 ± 14 71 ± 9 43 ± 7 83 ± 15 59 ± 13 NS 0.01 0.005

UDI – 6 (0-100) 74.5±19.8 25.9±7.7 36.7±19.8 68.9±21.1 27.1± 10 27.4±21 69.4±7.7 37.4±19.8 37.2±28.8
± SD (range) (66.7-100) (25-2.5) (0-100) (45.3-100) (0-50) (0-100) (66.7-100) (0-100) (0-100) 0.007 NS 0.001
Preop: Preoperatively, Qmax: Maximum flow rate, PVR: Post void residual, LLP: Leak Point Pressure
NS: Non Significant, SD: Standard Deviation.
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Table 7.

Results from the 48th month postoperatively.

1st Group TVT 2nd Group TVT-O/TOT 3rd Group SIMS p value 1st vs 2nd/1st

(n = 102) (n = 37) (n = 19) vs 3rd/2nd vs 3rd

Efficacy
Cured (%) 83.5 (86) 89.2 (33) 84.0 (16) 0.01 NS 0.01
Improved (%) 1.9 (2) 2.7 (1) 5.2 (1) NS 0.005 0.01
Failed (%) 11.7 (12) 8.1 (3) 10.5 (2) 0.01 NS 0.01
Success rate (%)* 85.4 (88) 91.9 (34) 89.5 (17) 0.009 0.02 0.01

Complications*
Bladder wall erosion (%) 0.98 (1) - - - - -
Urinary tract infections (%) 4.9 (5) 10.8(4) 5.2 (1) 0.01 NS 0.009
Dysuria (%) 11.8 (12) 16.2 (6) 10.4 (2) 0.03 NS 0.01
De novo SUI incontinence (%) 1.96 (2) 2.7 (1) - NS - -

Reoperation*
for specific complication (%)
Bladder tape excision (%) 0.98 (1) - - - - -

for SUI recurrence (%) - 2.7 (1) 10.5 (2) - - 0.005
Urodynamic parameters
vLPP (cm H2O) 63 ± 17 65 ±12 51 ± 21 NS 0.02 0.008

Success Rate: It is the sum of cured and improved females., NS: Non Significant
* The results refer to this particular subgroup and not to the whole studied data..

ied rates till 12th month, but with significant variance at
the long term follow up (Table 4). 
There was no statistically significant intra-group vari-
ability among the different types of tapes in 2nd and 3rd

group (Table 5).
The results of uroflowmetry, urodynamic parameters
and UDI-6 results are shown in Table 6.

Long term follow up available data
From the studied group, 158 had fulfilled the 48th month
follow up. Their results are presented in table 7. The 1st
group comprises 102, the 2nd group 37 and the 3rd group
19 patients. The efficacy, in terms of success rate, declines
in all groups, but most in the 1st group as compared to the
2nd (85.4% vs. 91.9%) and to the 3rd (85.4% vs. 89.5%).

DISCUSSION
MUS represent the cornerstone of the surgical treatment
of SUI. Conservative measures offer temporary relief,
although they characterized by failure rate leading to late
surgical management (19). 
Three different MUS techniques were studied and each
patient’s follow up results were studied. A standard pro-
tocol was followed. 
The longer operation time in TVT group, is attributed to
cystoscopy need during operation to ensure bladder’s
integrity (20). Spinal anesthesia was preferred because it
allows the surgeon/patient cooperation. 
TO and SIMS have a theoretical advantage over TVT, as
they avoid the retropubic space (2122). In our data,
bladder perforation was reported in 9.8% of our cases
during TVT placement. This incidence in the medical lit-
erature is 0.8-21% and increases after prior pelvic sur-
gery (20). A single case report has been published, with

proved bladder injury after TOT, while there are no
reports for the TVT-O procedure (23). 2nd or 3rd group
were characterized by vaginal wall perforation in 4.1%
and 1.2% respectively. Vaginal wall injury occurred
mostly in the TOT patients (3.1%) due to the outside-in
approach. Urethral injury was observed in the TVT
group in 2.2%. In literature, urethral injury was report-
ed in a mean of 1.4% (24). Small retropubic hematoma
or large hematoma formation was observed in < 1%.
Hospitalization and catheterization time were doubled
in TVT group. The increased demand for analgesics
found in the TVT group, according to the PPSS, cannot
be attributed to the operation itself but to the longer
hospitalization time. Worthy to mention, that no
records were obtained about the need for analgesics of
patients after their discharge. TO and SIMS groups are
complicated at 5.6% and 4.1% respectively by
thigh/groin pain, while TVT patients at 4.5% complain
for suprapubic discomfort (24).
There was higher incidence of DNU in TVT patients com-
pared to the TO group and SIMS. It is attributed to the
inadequate bladder support, due to failure of the support-
ive connective tissue. The results in medical literature are
ambiguous. Darai et al., published DNU rates of 15.1%
and 7.7% for TVT retropubic and transobturator route 6
months postoperatively (25). Liapis et al. described 10.8%
for the TVT and 13.9% for the TVT-O one year postoper-
atively (26). Nilsson et al. reported only 5.5% DNU after
7 years of TVT follow up and 1.5-6.7% after TO approach
(20). Interestingly, DNU presented earlier in SIMS than
TVT or TO group (2 mo vs. 5 mo vs.4 mo).
MUS are complicated by bladder outlet obstruction and
dysuria (26). Dysuria was observed in 10.2% of TVT
group, 5.7% in TO group and 4.1% in SIMS group.
None patient presented with increased PVR.
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Vaginal and bladder erosion are potentially troublesome
late postoperative complications following MUS surgery.
Latthe et al., reported tape erosion more often in TOT
patients than in TVT patients (27). Indeed, higher inci-
dent of vaginal erosion was observed in the TO group
(2.1%), while TVT group was complicated by bladder
erosion in 1.5%. No erosion was reported in SIMS
group. Vaginal tape erosion was diagnosed due to dis-
charge, dyspareunia and vaginal pain due to infection.
The part of the tape was removed and the vaginal wall
sutured according to Kobashi et al. (28). Bladder tape
erosion had variable presentations: dysuria, urgency,
hematuria, recurrent urinary tract infections and urody-
namic detrusor overactivity. Bladder tape erosion was
managed by transurethral holmium laser excision (18).
The need for reoperation was higher in SIMS group due
to SUI recurrence (5.5%), while it was 1% in TO group.
None patient required reoperation for SUI in TVT group. 
It is proved, that 50% to 68% of women with SUI have
sexual dysfunction prior to surgery (29). The emergence
of sexual dysfunction after MUS seems to be related to
the incorrect tape position. Jang et al. proved that
patients after TVT and TO have no significant difference
in their sexual function, but the patients with TVT expe-
rienced less pain than the TO group (29). The incidence
of dyspareunia was low in all groups, as incontinence
during intercourse. 
An higher cure rate was achieved by TO group without
statistical significance over other groups till 12th month.
At 30th month, 86.4%, 92.0% and 89.7% were cured
patients in each group. There was no significant intra-
group variability among the different types of tapes used
in 2nd and 3rd group (p > 0.05). Results from the
Norwegian National Incontinence Registry, reported that
TVT is more efficient than TVT-O and TOT (89.5%,
83.6% and 85.1%) after 8 months of follow up (30).
Olsson et al., followed up 124 women after TVT for 11.5
yrs, reporting objective cure rate of 84% and subjective
cure rate of 77% (24). Zullo et al. reported 89% success
rate with TVT-O (31). All MUS had a success rate above
the minimum cut of 60%(6).
The outcome of this study favors the 2nd group treatment
option with TO tapes both in cure and in overall success
rates. The TVT group, had low success rate and was char-
acterized by high failure rate due to study’s criteria. 

CONCLUSION
All MUS have shown equal efficacy through time. TVT
retains patient continence status. TO and SIMS carry less
complications and show equal value. Even though TO
and SIMS seem more efficient than TVT, they carry a risk
of SUI re-occurrence that must be weighted towards the
risk of potential complications after TVT.
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INTRODUCTION
According to data reported by the Istituto Superiore di Sanità
(ISS), that are similar to National Institute of Health (NIH)
ones, infertility affects about 15% of couples. Several caus-
es can lead to infertility. The data collected by the National
Register on Medically Assisted Reproduction were:
• male infertility (35.4%),
• female infertility (35.5%), 
• male and female infertility (15%), 
• idiopathic infertility (13.2%), 
• other (1%).

In recent years, male fertility was significantly reduced.
According to many studies, the mean sperm count per

ml would have almost halved over the last 50 years (7).
Male infertility certainly involves an important social
component: in addition to individual risk factors, also
environmental conditions and lifestyle (including stress)
appear to influence. Cigarette smoke, that harms semen
(smokers often have an higher rate of spermatozoa with
abnormal morphology), some work conditions that
expose to radiation, toxic substances or micro-trauma
increase the risk of infertility (6).
A series of experimental evidences has shown a causal
relationship between oxidative stress and sperm deterio-
ration (14).
The extent of oxidative stress is defined by the ROS/TAC
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Prospective open-label study on the efficacy
and tolerability of a combination of nutritional
supplements in primary infertile patients
with idiopathic astenoteratozoospermia
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Ettore De Berardinis 1, Vincenzo Gentile 1
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Aim of the study: To evaluate with an open-label study the efficacy and safety of a com-
plex of nutritional supplements with antioxidant activity (L-carnitine, acetyl-L-carnitine,
fructose, citric acid, selenium, coenzyme Q10, zinc, ascorbic acid, cyanocobalamin, folic
acid) in primary infertile patients with idiopathic astenoteratozoospermia.
Methods: The study was conducted in a population of 114 infertile men (96 completed the

study) diagnosed with idiopathic astenoteratozoospermia since at least 18 months. 
Patients orally received a formulation (Proxeed - Sigma-Tau) containing L-carnitine 145 mg,
acetyl-L-carnitine 64 mg, fructose 250 mg, citric acid 50 mg, selenium 50 mcg, coenzyme Q10 20
mg, zinc 10 mg, ascorbic acid 90 mg, cyanocobalamin 1.5 mcg, folic acid 200 mcg in combination
once a day for 4 months.
Results: At the end of study, the mean sperm progressive motility showed a statistically significant
increase from 18.3 ± 3.8 to 42.1 ± 5.5. Sixteen patients achieved pregnancy during the study. No
significant improvement were observed for sperm density and rate of morphologically normal
forms. The treatment was well tolerated.
Conclusions: Carnitines in association with others functional substances can improve the most
important parameters of sperm quality.

KEY WORDS: Astenoteratozoospermia; Male infertility, Sperm quality.
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score, that is the balance between oxidative radicals (ROS)
and total antioxidant capacity (TAC), dependent on the
endogenous scavenger factor production. The damage
caused by an altered ROS/TAC score on the structure and
function of spermatozoa, according to a series of relevant
reports in the literature, seems to affect all sperm parame-
ters, but particularly motility and morphology (3, 9). Based
on these evidences, there is a rising need of therapeutic
interventions to reduce oxidative damage by improving the
score ROS/TAC. Antioxidant treatments achieved signifi-
cant results in order to improve sperm quality in patients
with dyspermia secondary to varicocele or prostatic
inflammation (2). The role of carnitine, fructose and many
other substances has been evaluated in many studies (1, 7,
16) showing a contribution in the processes of regulation
and optimization of sperm function, although some
aspects of their activities have to be further defined.
Therefore, a pharmacological modulation of an unfavor-
able microenvironment could and should act on different
biological networks to achieve overall superior results. 
Based on this background, this study reports the results
from a prospective open-label evaluation of the efficacy
and tolerability of an antioxidant supplements combina-
tion (L-carnitine, acetyl-L-carnitine, fructose, citric acid,
selenium, coenzyme Q10, zinc, ascorbic acid, cyano -
cobalamin, folic acid) (Proxeed NF® Sigma-Tau) to
improve sperm parameters in men with idiopathic infer-
tility. This formulation aims to support different func-
tional metabolic mechanisms: enhancement and protec-
tion of energy metabolism, protection from excessive
oxidative stress (ROS) and modulation of sperm biologi-
cal and cytoplasmic responses. Energy metabolism is in
particular supported by carnitine, fructose and citric acid.
The carnitine system has been under evaluation for a long
time: its cofactors are essential for the transfer of lipids to
the mitochondria and thus for energy production and are
also involved in the removal of medium and small chain
fatty acids, that tend to accumulate as a result of the
metabolism. Moreover, although not having the typical
structure of an antioxidant molecule, some derivatives of
carnitine (such as acetyl- or propionyl-carnitine) seem
able to contrast lipid oxidation by oxidative stress and
thus preserve the cytological structure of spermatozoa
and prevent apoptosis. All the mechanisms of their activ-
ities are not yet known, but these characteristics make
these molecules particularly useful in tissues, where there
is a very active lipid metabolism, as in epididymal sper-
matozoa. Moreover, the metabolic relevance of carnitines
is prompted by their concentration in the epididymal
sperm, being higher than any other district in the body.
The formulation also contains coenzyme Q10, vitamin C
and selenium that demonstrate to have a protective role
against excessive oxidative stress. The activity of this for-
mulation is completed by the biological action of positive
modulators as zinc, folic acid, vitamin B12 that play a role
in optimizing fertility and that can be enbalanced or defi-
cient in many cases of hypofertility. 

MATERIALS AND METHODS
One-hundred fourteen patients diagnosed with primary
idiopathic infertility and astenoteratozoospermia by at

least 18 months (mean age 31 years; range 21-46 years)
were enrolled. All the patients underwent diagnostic
evaluation including medical history, physical examina-
tion, semen analysis with MAR-test (semen analyses
were performed for each patient at the beginnig, during
and at the end of the study), sperm and urethral smear
culture for Mycoplasma and Chlamydia, blood counts and
basic blood chemistry assay, measurement of plasma
testosterone, E2, LH, FSH and prolactin, testicular ultra-
sound and Doppler. Selection criteria used for enroll-
ment are listed below:

Inclusion criteria
• infertility by at least 18 months
• sperm volume > 1 ml
• sperm density < 20 million/ml
• progressive motility (a + b) < 50%
• percentage of morphologically normal forms (WHO

sec.) < 50%
• white blood cells in semen < 1 million/ml
• culture tests negative
• hormonal levels within normal limits.

Exclusion criteria
• testis primary diseases (cryptorchidism or atrophy sec-

ondary to orchitis, trauma, torsion, exposure to chemi-
cal or physical agents and previous surgery)

• evidence of autoimmune disease
• endocrine and metabolic diseases
• use of drugs or toxic substances jeopardizing repro-

ductive function.

TREATMENT AND EVALUATION PARAMETERS
Patients received orally a formulation containing L-car-
nitine 145 mg, acetyl-L-carnitine 64 mg, fructose 250
mg, citric acid 50 mg, selenium 50 mcg, coenzyme Q10
20 mg, zinc 10 mg, ascorbic acid 90 mg, cyanocobal-
amin 1.5 mcg and folic acid 200 mcg once a day for 4
months after providing informed consent for the study. 
Efficacy and tolerability assessment was carried out by
office checkup, blood count and basic blood chemistry
assays and semen analysis in the end of treatment. Sperm
concentration, motility and morphology were evaluated
according to WHO criteria. Primary objectives of the
study were the evaluation of efficacy (in terms of average
increase in the rate of progressive motility and morpho-
logically normal forms according to WHO criteria) and
tolerability based on the medical history and laboratory.
Secondary objective was the evaluation of mean increase
in sperm density and pregnancy incidence during treat-
ment. Results are shown as mean ± SD. Statistical signifi-
cance was evaluated by Student t-test.

RESULTS
Ninety-six patients completed the study. Sixteen patients
(14%) dropped out after achieving spontaneous pregnan-
cy during treatment. Statistical data, showing an increase
in vitality of spermatozoa and their concentration, corre-
late the effects of treatment with pregnancies. Two
patients were not available at the final follow-up. The
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mulation to improve sperm quality and increase the
chance of conception, that includes L-carnitine and L-
acetyl-carnitine, as main component of its formulation.
This dietary supplement has demonstrated its effective-
ness to enhance and protect energy metabolism, protect
tissues and especially sperm from free radical injury and
enhance the cytoplasmic and biological response of the
sperm. All these effects are related to the presence of the
carnitines that enhance mitochondrial fatty acid beta oxi-
dation, an important pathway for the energy produc-
tion (4). Carnitines are strong antioxidant that can pro-
tect against ROS damage (2).
In our study, at the end of the experimental treatment we
observed a marked increase in quality parameters of
sperm like motility (from 18.3 to 42.1). The morpholog-
ical parameters were not influenced by the administra-
tion of Proxeed formulation, but the 15% of patients
spontaneously obtained pregnancy during treatment.
The safety of the formulation is assured by its composi-
tion of vitamins, natural elements and enzyme cofactors.
Tolerability was confirmed by the total absence of
adverse effects during the four months of treatment in all
the ninety-six patients in the study.
On this basis it can be established that the use of car-
nitines, and other functional substances like enzyme
cofactors, natural elements and vitamins can be a effica-
cious strategy to handle male infertility. In fact carnitines
in association with other functional substances included
in this formulation can improve the parameters of sperm
quality (Table 1).
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Objectives: The aim of this study is to evaluate the fertility in young patients affected by
Hodgkin and non-Hodgkin lymphoma, before and after chemotherapy and/or radiother-
apy. We conducted a retrospective study to analyse how treatment affects male fertility
and a perspective study to assess pre-treatment sperm quality.
Materials and Methods: 28 patients, treated in our center or referred to our Medically

Assisted Procreation Center, from 2002 to 2011, were selected for the retrospective study and
asked if interested in their fertility assessment. Semen samples were taken from 11 patients (mean
age 31.55: range 20-45); other possible causes of impaired fertility were excluded. We analyzed
pretreatment semen samples of 61 patients (mean age 29.08 ± 9.5) affected by leukaemia or lym-
phoma that were selected for the perspective study and referred to the Sperm Bank of Pordenone.
All semen samples were analysed accordingly to 1999 World Health Organization guidelines.
Results: In the retrospective study all semen samples of the 11 patients selected were altered. Six
patients treated with high dose alkylating agents and abdominal/pelvic radiotherapy were found
azoospermic, 3 with severe oligoasthenozoospermic, 1 oligoteratozoospermic and 1 astheno-
zoospermic. In the perspective study pretreatment semen quality was poor in most of the samples
of the 61 patients selected. Normozoospermia was observed in 14% of patients affected by
Hodgkin lymphoma and in 25% affected by non-Hodgkin lymphoma.
Conclusion: Chemotherapy, radiotherapy or their combination are followed by a temporary but
sometimes irreversible reduction of fertility potential. Pre-treatment semen quality is acceptable
to proceed with cyopreservation techniques. Sperm cryopreservation should be offered to all post
puberal male patients who have not yet conceived before treatment with gonado-toxic agents.

KEY WORDS: Fertility; Lymphoma; Hodgkin lymphoma; Non-Hodgkin lymphoma; Chemotherapy;
Radiotherapy; Cryopreservation.
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LH: Hodgkin lymphoma
NLH: non-Hodgkin Lymphoma
WHO: World Health Organization
ARTs: Assisted Reproductive Techniques
ABVD: doxorubicin, bleomycine, vinblastin, dacarbazine
BEACOPP: bleomycin, etoposide, doxorubicin, cyclophosphamide, vincristine, procarbazine, and prednisone
BEAM: carmustine, etoposide, cytarabine, melphalan
AIEOP NHL B: dexamethasone, methotrexate, ifosfamide, etoposide, cytarabine, vincristine, doxorubicin, vindesine
LSA2: cyclophosphamide, daunorubicin, vincristine,  methotrexate, prednisone, cytarabine, tioguanine, L-asparaginase, 

carmustine, hydroxyurea
CHOP: cyclophosphamide, hydroxydaunorubicin, vincristine, prednisone
HD-MACHOP: 5-fluorouracil, methotrexate, cytarabine, cyclophosphamide, doxorubicin, vincristine, prednisone
TESE: Testicular Sperm Extraction
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INTRODUCTION
Hodgkin (HL) and non-Hodgkin lym-
phoma (NHL) are haematological malig-
nancies that affect people of all ages but
are common in young adulthood (1).
Advances in cancer therapy have signifi-
cantly improved survival rates so that the
majority of these patients will become
long term survivors and live decades after
cancer treatment (2). To preserve an opti-
mum quality of life in these young
patients, it's crucial to understand the
side effects of these therapies, of which
infertility is a devastating consequence.
The only proven method to preserve
male reproductive capacity is pretreat-
ment semen cryopreservation (3). We
investigated how chemotherapy and
radiotherapy affects gonadal function in
patients who survived HL and NHL. We also conducted
a perspective study to assess the fertility potential in
patients affected by haematological malignancies before
treatment.

MATERIALS AND METHODS

Restrospective study
The study population was extracted from patients treat-
ed in our center or those referred to our Assisted
Reproduction Unit from 2002 to 2011. 
The inclusion criteria were: disease-free survival males,
with a history of histologically documented HL or NHL,
age less than 50 years old at diagnosis, data on thera-
peutic protocol followed, absence of other pathologies,
currently not under gonadotoxic therapy. Semen sam-
ples were collected by masturbation in a private room
and analyzed according to the 1999 guidelines of the
World Health Organization (WHO) laboratory manual for
the examination of human semen. 
From January 2002 to September 2011, 24 male cancer
treated patients were referred to our Assisted Reproduction
Unit for fertility assessment after chemo or radiotherapy.
Following the inclusion criteria it was possible to include 3
patients in this study. In the Department of Internal Medicine
and Haematology from 2010 to 2011, 21 patients were
selected and asked if interested in their fertility assessment.
We proposed a post-treatment spermio gram and an andro-
logical examination to evaluate each patient's fertility
potential and to rule out other possible causes of impaired
fertility. In the Pediatric Oncohaema tology 4 patients were
included in this study (Figure 1). 
Other possible causes of impaired fertility were excluded
with an andrological examination by evaluating testicu-
lar and epididimal volume and consistency, presence of
gynecomastia and varicocele.

Perspective study
The eligibility criteria are: male subjects from 12 to 45
years old with an histological diagnosis of lymphoma or
leukaemia, not affected by other pathologies, about to
undergo chemio or radiotherapy. The haematologist

selected patients that could postpone therapy for at least
2 weeks to be able to cryopreserve the semen. The
patients were then directed to the cryopreservation lab
after which they were ready to start therapy and the
andrological examination was arranged; this examination
permitted to determine the pretreatment fertility poten-
tial. If a cause of impaired fertility different from neopla-
sia was found, the patient was excluded from the study.
The examination was necessary to provide an adequate
counseling on fertility and to answer patients' questions
or doubts. The follow-up lasted 5 years and it consisted
in repeating the spermiogram after 1, 3 and 5 years. The
results were then discussed with the andrologist and if
there was an improvement before 5 years term, the
patient could leave the follow up. During the discussion
the patients were informed on the Assisted Reproductive
Techniques (ARTs) and in some cases directed to an
Assisted Reproduction Center. 
In the Sperm Bank of Pordenone Hospital, pre-treatment
semen samples of 61 patients (mean age 29,08 ± 9,5)
affected by leukaemia or lymphoma have been analyzed
accordingly to 1999 WHO criteria. The study population
was divided according to the histological diagnosis: 44
patients were diagnosed with HL, 12 with NHL, 1 with
leukaemia and 4 cases are yet to be determined.

RESULTS

Restrospective study
We enrolled 28 patients in the study. The evaluation of
fertility potential was conducted on a group of 11 people
(mean age 30.16 ± 7.5), 6 of them had been treated for HL
and 5 for NHL. We excluded 17 patients from the study
because 8 were not traceable, 8 were waiting the results of
semen analysis, 1 had become father after NHL treatment.
Semen analysis were altered in all 11 subjects: 6 patients
treated with high dose alkylating agents and
abdominal/pelvic radiotherapy were found azoospermic, 3
treated with low dose alkylating agents oligoastheno-
zoospermic, 1 treated with AIEOP NHL B for NHL olig-
oteratozoospermic, 1 asthenozoospermic. In the azoosper-
mic group 1 was treated with cobaltotherapy for HL, 2

Figure 1.

Patients enrolled in the study and centers of recruitment.
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Table 1.

List of drugs used in different chemotherapeutic protocols.

with BEACOPP protocol for HL, 1 with
ABVD followed by BEACOPP and auto-
transplant with BEAM for HL, 1 with LSA2
protocol followed by abdominal radio-
therapy for NHL and 1 with HD-
MACHOP for NHL. Of the 3 oligoas-
thenozoospermic patients 1 was treated
with LSA2-L2 protocol, cyclofosfamide fol-
lowed by abdominal radiotherapy for
NHL; the other 2 patients treated with
CHOP protocol (6 cycles) for NHL gave
birth without the need of ARTs. The
chemotherapeutic protocols are shown in
Table 1. We performed a TESE (Testicular
Sperm Extraction) on two azoospermic
subjects but no spermatozoa were found.

Perspective study
Pretreatment semen quality was poor in
most of the samples, following the 1999
WHO reference values (Figure 2). 
Out of 44 patients affected by HL, 6 pre-
sented normozoospermia (14%), 3
azoospermia (7%), 1 oligozoospermia
(2%), 9 asthenozoospermia (21%), 6 ther-
atozoospermia (14%), 1 oligoastheno-
zoospermia (2%), 2 oligoteratozoosper-
mia (5%), 6 asthenoteratozoospermia
(14%), 9 oligoasthenoteratozoospermia
(21%) (Figure 3). 
The median ejaculated volume in HL
group was 2,6 ± 1,3 ml, concentration 47
± 40 x 106/ml, progressive motility 40% ±
15%, morphology 27% ± 8%. 
In the group of patients with NHL we
found 3 cases of normozoospermia
(25%), 1 case of azoospermia (8%), 2
cases of asthenozoospermia (16%), 2
cases of teratozoospermia (17%), 2 cases
of asthenoteratozoospermia (17%), 2
cases of oligoasthenoteratozoospermia
(17%) (Figure 4). The median ejaculated
volume in NHL group was 3,0 ± 2 ml,
concentration 84,4 ± 83,9 x 106/ml, pro-
gressive motility 38% ± 15%, morpholo-
gy 31% ± 8%.

Chemotherapeutic protocols Drugs

ABVD doxorubicin, bleomycine, vinblastin, dacarbazine

BEACOPP bleomycin, etoposide, doxorubicin, cyclophosphamide, vincristine, procarbazine, and prednisone

BEAM carmustine, etoposide, cytarabine, melphalan

AIEOP NHL B dexamethasone, methotrexate, ifosfamide, etoposide, cytarabine, vincristine, doxorubicin, 
vindesine

LSA2 cyclophosphamide, daunorubicin, vincristine, methotrexate, prednisone, cytarabine, tioguanine, 
L-asparaginase, carmustine, hydroxyurea

CHOP cyclophosphamide, hydroxydaunorubicin, vincristine, prednisone

HD-MACHOP 5-fluorouracil, methotrexate, cytarabine, cyclophosphamide, doxorubicin, vincristine, prednisone

Figure 2.

Correlation between sperm motility, concentration and morphology of   
pre-treatment semen samples. 1999 WHO reference values are: concentration

20 x 106 ml, progressive motility (a+b) ! 50%, morphology ! 30%.

Figure 3.

Pretreatment semen samples of patients affected by HL
analyzed with 1999 WHO reference values.
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DISCUSSION

Restrospective study
The most evident alterations were
azoospermia (50% of cases) and oligoas-
thenozoospermia. The worst results were
found in patients who had been treated
with alkylating chemotherapeutic agents
such as cyclophosphamide, procarbazine,
melphalan, isophosphamide. 20-30 Gy
abdominal radiotherapy determined
azoospermia and one case of hypogo-
nadism following Leydig cells damage. We
observed that older therapeutic protocols
determined severe alterations of fertility
potential, while both cases of NHL recent-
ly treated with CHOP protocol in 6 cycles
caused minor spermiogram alterations
and the patient was able to conceive 3
years after therapy. The andrological and
ultrasound exam revealed varicocele as
main associated cause of low fertility
potential. We adequately informed the
patients on their condition and on the
ARTs currently available. The interpreta-
tion of the spermiogram was provided and
in some cases we suggested the patient to
repeat the semen analysis after one year,
since long-term improvements have been
documented (4).

Perspective study
Pretreatment semen quality was poor in
most of the 61 samples, following the
1999 WHO reference values. The HL
group was the most affected with 14%
normozoospermic patients. In the NHL
group 25% were normozoospermic, but
the sample was not significant because it's
composed of only 12 people. However the
semen quality in both groups was accept-
able to proceed with cryopreservation
techniques.
We re-analyzed our data following the
new 2010 World Health Organization
(WHO) laboratory manual for the exami-
nation of human semen. Following the
new criteria we found that in our HL
group 58% were normozoospermic (com-
pared with 14% analyzed with 1999
WHO reference values), 7% azoospermic
(7% with 1999 WHO reference values),
14% oligozoospermic (2% with 1999
WHO reference values), 9% astheno-
zoospermic (21% with 1999 WHO refer-
ence values), 12% oligoasthenozoosper-
mic (2% with 1999 WHO reference val-
ues) (Figure 5).
The re-analyzed semen samples, of NHL
affected patients, following the new 2010
WHO reference values, gave us the fol-
lowing results: 50% normozoospermia

Figure 4.

Pretreatment semen of patients affected by NHL 
analyzed with 1999 WHO reference values.

Figure 5.

Pretreatment semen samples of patients affected by HL 
analyzed with 2010 WHO reference values.

Figure 6.

Pretreatment semen samples of patients affected by NHL 
analyzed with 2010 WHO reference values.
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(compared with 25% analyzed with 1999 WHO refer-
ence values), 8% azoospermia (8% with 1999 WHO ref-
erence values), 17% oligozoospermia (0% with 1999
WHO reference values), 25% asthenozoospermia (16%
with 1999 WHO reference values) (Figure 6).
Morphology alterations were less significant following
the new WHO 2010 reference values. Subjects with ter-
atozoospermia, asthenoteratozoospermia, oligoterato-
zoospermia, oligoasthenoteratozoospermia are now clas-
sified into other categories.
These results highlight the significance of reference val-
ues standardization and show that pretreatment semen
quality, in the majority of cases, is adequate to access to
cryopreservation techniques.
The prosecution of this study could establish a correla-
tion between type of neoplasia, stage and quality of
semen, validate the less gonadotoxic therapeutic proto-
cols and analyze how many patients who underwent cry-
opreservation could benefit from ARTs.

CONCLUSIONS
The retrospective study highlighted that only few patients
were aware that their fertility could have been affected by
these therapies. We observed two patients, currently
azoospermic, that provided semen samples for cryop-
reservation before starting the treatment. This procedures
allowed them to undertake therapy more peacefully and
to live their current condition with a better attitude.
The prospective study shows that pre-treatment semen
quality of men affected by HL or NHL is poor but in
most of cases is adequate to access to cryopreservation
techniques. Case reports prove that it is possible for

azoospermic subjects to perform a TESE before starting
therapy to obtain sperm which can then be frozen (5). 
Semen cryopreservation is the only proven method to
preserve male fertility (3) and we think that it should be
offered to all post-puberal males who have not yet con-
ceived and who need a potentially gonadotoxic treat-
ment. A closer cooperation between different centers and
specialists is essential to treat the person in his integrity
and complexity in order to guarantee a better quality of
future life in these young cancer patients survivors.
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INTRODUCTION
Renal angiomyolipoma (AML) is an uncommon benign
tumor composed by adipose tissue, blood vessels and
smooth muscle. AML may be diagnosed as an isolated,
single, sporadic lesion (0.2%-0.3% in the general popu-
lation) (1-3) or as a multiple unilateral or bilateral dis-
ease in the presence of tuberous sclerosis (TS), a domi-
nant autosomal congenital disease characterized by men-
tal retardation, the presence of hamartomatous lesions,
including subependymal giant cell astrocytoma, pul-
monary lymphangioleiomyomatosis and facial angiofi-
broma (4-6). 
Nephron sparing surgery (NSS) currently represents the
treatment of choice for renal AMLs with a diameter > 4

cm (6). However, it can become a challenging proce-
dure, at high risk of intraoperative and postoperative
major complications, mainly in case of large central
and/or perihilar lesions (7). Indeed, several reports of
total nephrectomy have been described in the literature,
reserving NSS as a sporadic treatment, worth for single
case presentation (8-10). Moreover, beside the surgical
complexity, in case of voluminous intrarenal lesions,
standard NSS can lead to a significant resection of
healthy renal tissue around the tumor (11). Indeed, less
invasive and more conservative treatment strategies,
such as selective arterial embolization (SAE) and tumor
enucleation (TE) have been proposed for the treatment

ORIGINAL PAPER

Nephron-sparing surgery
for giant angiomyolipomas of kidney
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Aims: To investigate the potential role of tumor enucleation (TE) for the treatment of
giant angiomyolipomas (AML). 
Methods: We retrospectively analyzed a prospectively derived database of 707
patients with kidney tumor, who were treated with conservative surgery, between
January 1995 and September 2009. Overall, 31 patients had a histopathologic diag-

nosis of renal AML and of those, 3 patients had a diagnosis of unilateral or bilateral renal mass,
with at least one clinically suggestive of giant AML (maximal tumor diameter ! 9 cm), either
central or perihilar. These patients were the subjects of the analysis. Nephron sparing surgery
(NSS) was performed as tumor enucleation (TE), carried out by a blunt dissection, using the
natural cleavage plane between the tumor and the normal parenchyma.
Results: Preoperative tumor size ranged between 9.0 and 15.0 centimetres. At surgery, after
kidney capsule incision, TE was done in all cases. In critical surgical steps, in case of difficult
visualization of the correct enucleation plane, a sharp dissection a few millimetres away from
the tumor was adopted. Warm ischemia time (WIT) was always below 20 minutes. 
Intraoperative blood loss was negligible. Unsignificant postoperative creatinine variation was
recorded in all cases. No intra- and post-operative complications occurred. At last follow up
visit, no tumor recurrence at the enucleation site was reported.
Conclusions: TE technique can be considered a viable and effective treatment option for this
very rare pathologic condition, since it provides a maximal glomerular preservation and mini-
mizes WIT and intra- and postoperative complications.

KEY WORDS: Angiomyolipoma; Enucleation; Surgical margins; Local recurrence; Partial
nephrectomy; Giant renal masses.
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ficult visualization of the correct enucleation plane, a
sharp dissection a few millimetres away from the tumor
was adopted. 
Warm ischemia time (WIT) was always ! 20 minutes
(range 13-20 min). Intraoperative blood loss was negli-
gible (range 80-110 ml).
Unsignificant postoperative creatinine variation was
recorded in all cases. No intra- and post-operative com-
plications occurred. No tumor recurrence at the enucle-
ation site was reported at last follow up visit. Patient
demographics, tumor characteristics and surgical data
are listed for each case as follow.

Case 1
A 28-year-old woman had an abdominal US for a grava-
tive right flank pain, that showed a large renal mass, con-
sistent with renal AML. 
The diagnosis was confirmed by a CT scan, that showed
a 9.0 cm tumor, growing in the renal synus and dislo-
cating the calyces and pelvis (Figure 1A-B). 
Furthermore, the CT-scan revealed the presence of 2
hepatic lesions consistent with hepatic AMLs. We opted
for a NSS performed as TE. WIT was 16 minutes. Blood
loss was 80 ml and serum creatinine remained at 0.9
mg/dL during the hospital stay. The histopathological
analysis confirmed the diagnosis of a 10.0 x 6.4 x 5.5 cm
renal AML.
Postoperative serum creatinine at 12 months was with-
in the normal limits and the CT-scan at last follow up
showed no tumor recurrence in the kidney and the
presence of a third lesion in the liver (Figure 1C-D).

Case 2
A 67-year-old man was referred to our clinic for an
episode of gross hematuria. An US and an abdominal

of giant AMLs (10, 12-15). The aim of the present study
is to describe our surgical experience with TE for the
treatment of giant renal AMLs.

PATIENTS AND METHODS
We retrospectively analyzed a prospectively derived
database of 707 patients with kidney tumor, who were
treated with conservative surgery, between January 1995
and September 2009. Overall, 31 patients had a
histopathologic diagnosis of renal AML and of those,
three, with a diagnosis of unilateral or bilateral renal
mass and at least one clinically suggestive of giant AML
(maximal tumor diameter " 9 cm), either central or per-
ihilar, were scheduled for NSS, performed as TE.
All patients had complete blood count, serum creatinine
and electrolytes. CT scan with contrast media and 3D
reconstruction or angio-MRI were routinely used to
delineate the vascular anatomy.
In all cases, surgery was done according to our previ-
ously described standard protocol (12). 
The patient is placed in an oblique position elevated to
approximately 70 degrees. The incision is made above
the 11th intercostal space towards the umbilicus. Once
the kidney is isolated and the tumor exposed, we pro-
ceed to vascular clamping of the renal pedicle. After kid-
ney capsule incision, TE is achieved by a blunt dissec-
tion, using the natural cleavage plane between the tumor
and the normal parenchyma. 
Once the tumor is enucleated, the enucleation margins
and the renal surface are meticulously inspected, to rule
out possible residual tumor. 
Visible bleeding vessels are ligated using a 4/0 monofila-
ment running suture and the parenchymal defect is
closed with horizontal interrupted sutures after sealant
apposition. 
Laboratory study was obtained within 24 to
48 hours postoperatively. 
Patients were followed up with routine
blood chemistry and renal ultrasonography
(US) at 3 and 6 months after surgery. A CT
scan was usually requested 12 months after
surgery and if it resulted negative, the
patients were followed up every 6 months
with US and routine blood test for the next
2 years and yearly thereafter. Occasionally,
patients had further CT scans during fol-
low up. 

RESULTS
Preoperative tumor size ranged between 9.0
and 15.0 centimetres. At surgery, after kid-
ney capsule incision, TE was done in all
cases. In critical surgical steps, in case of dif-

Figure 1.

A-B: Preoperative CT scan.
C-D: Postoperative CT scan 12 months 

after surgery.
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enucleation of a solid renal
mass in the lower third of the
right kidney, suspected to be
malignant and of other two
small ipsilateral angiomyolipo-
matous lesions. 
The histopathological exami-

nation revealed a 3.0 x 2.5 cm metanephric adenoma
and confirmed the clinical diagnosis of two 2.0 x 1.0 cm
kidney AMLs. 

DISCUSSION
Historically and until recent years, radical nephrectomy
has been reported for the treatment of giant AMLs.
Nevertheless, RN is now understood as a risk factor for
development of chronic kidney disease (CKD), which is
known to increase the risk of cardiovascular events and
all-cause mortality (16, 17). Huang WC and coworkers,
reported a 3-year probability of freedom from new onset
of stage 3 CKD being 80% after NSS and 35% after RN
(p < 0·0001); corresponding values for stage 4 CKD were
95% and 64% (p < 0·0001), respectively (16). Indeed,
kidney damage does not end up after surgery as several
Authors reported that the glomerulosclerosis rate is
inversely correlated with the total number of glomeruli,
and the susceptibility to renal failure is in large part
determined by glomerular number: people with reduced
nephrons number, whether through reduced endow-
ment or excessive postnatal loss, such as after RN, have
an higher rate of glomerulosclerosis and an higher risk of
cardiovascular events during follow up (18-20).
Therefore, a conservative therapeutical strategy should
be considered the ultimate goal for the cure of giant
AMLs. Selective arterial embolization (SAE) and NSS
currently represent the treatment of choice for renal
AMLs > 4 cm. Highly selective access to arteries feeding
the tumor is the condition required for AML emboliza-

tion, within the context of a
possible substitution of sur-
gery by this technique and it
has been proposed mainly for
the treatment of AML associat-
ed with TS complex (21). 
This high selectivity is not
always workable when the

CT scan showed a 15 cm perihylar, solid and well-
delimited right kidney lesion, consistent with renal AML
(Figure 2A). 
A conservative approach was planned. The patient was
treated by TE, with a WIT of 13 minutes and an operating
time of 90 minutes. Serum creatinine level increased from
0.7 mg/dL before surgery to 0.8 mg/dL 48 hours after sur-
gery. The blood loss was below 100 ml. The histopatho-
logical analysis confirmed the diagnosis of a 15.6 x 10.4 x
8.3 cm renal AML. At last follow-up, serum creatinine was
within the normal range and the CT scan showed no evi-
dence of local recurrence (Figure 2B).

Case 3
A 39-year-old woman was referred to our center with an
abdomen US showing a mass in the right hypochondri-
um. The following abdominal CT scan showed a 12 cen-
timetres retroperitoneal mass, with a substantial adipose
component, originating from the right kidney, and other
centimetric renal lesions detected bilaterally and in the
liver (Figure 3A).
TE of the main lesion and of two small ipsilateral lesions
was successfully performed, with a WIT of 20 minutes.
The blood loss was 110 ml and there was no difference
in pre- and postoperative serum creatinine levels. The
histopathological analysis confirmed the clinical diagno-
sis of renal AMLs measuring 12.0 x 7.0 x 5.0 cm, 2.0 and
2.0 cm, respectively. During follow-up the patient had a
diagnosis of new small bilateral AMLs, located elsewhere
in the kidneys and in the liver (Figure 3B). Seventy-two
months after the first surgery, the patient underwent the

Figure 2.

A: Preoperative CT scan. 
Figure 2B: Postoperative CT scan
showing no tumor recurrence 
in the kidney.

Figure 3.

A: Preoperative CT scan. 
B: CT scan showing no tumor
recurrence on the enucleation 
bed.
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tumor volume modifies the anatomical features (14).
Indeed, SAE has shown an high tumor recurrence rate
when the tumors are fed by multiple arterial branches as
in case of giant AMLs. Moreover, in such cases, preser-
vation of renal function might not be achieved due to
embolization of uninvolved parenchyma (13). SAE is
particularly well suited for the treatment of acute haem-
orrhage to stabilize the clinical conditions, in patients
needing a prophylactic treatment, when the tumor is
exclusively fed by a distinct arterial branch or when the
subject is a poor operative candidate (14, 15, 21).
Relevant side effects have been reported in the literature
in patients undergoing SAE, such as the necessity for re-
embolization, due to re-canalization of the treated abnor-
mal vessels or creation of new pathological vessels, or
secondary surgery in about 25% of patients, due to the
recurrence of symptoms, or bleeding leading to a contin-
ued active radiological surveillance (6, 12, 13, 21).
Moreover, some authors report the need for conservative
or a radical kidney surgery after SAE in a 50% of cases,
mainly after emergency procedures (14). 
Furthermore, a post embolization pain syndrome con-
sisting of pain, nausea, vomiting and fever, that usually
disappear 1-2 moths after SAE has been reported in
almost all patients (13). 
Whereas, a recent report on SAE for 48 AMLs with mean
(range) initial tumor size of 10.3 (2.5-20) cm showed a
successful procedure in 91% of patients with a minor
complication rate of 11% (15). Nevertheless, during a
median follow up of 4.3 years, 37% of patients required
re-embolization and 6% surgical reintervention (15). 
On the other hand, NSS can be a challenging procedure
at high risk of intra- and post-operative major complica-
tions, especially in case of large and centrally located
tumors (13) and could determine irreversible functional
renal damage, either by leaving an inadequate portion of
remnant healthy parenchyma or by increasing substan-
tially the WIT, that is a significant predictor of overall
postoperative complications (22). The TE technique has
been proposed for the treatment of renal AMLs for its
safety and its maximal glomerular-sparing capacity (10,
12, 13). Indeed, we retrospectively reviewed data of 34
patients who underwent TE for AML > 4 cm. The medi-
an (range) intraoperative blood loss was 170 (70-650)
mL. No major complications, such as bleeding requiring
reintervention, prolonged acute tubular necrosis/chronic
renal insufficiency and urinary leakage/urinoma
occurred. At median (range) follow-up of 51 (10-120)
months, none of the patients had local tumor recurrence,
while two patients presented a small AML elsewhere in
the operated kidney (12). These peculiarities can be par-
ticularly useful in the presence of large renal masses. In
such cases the resection of marginal normal tissue can
play a relevant role, since TE contributes to minimize the
surgical risks of intra- and post-operative bleeding, the
development of urinary fistulas as well as it might help
to prevent long term renal function deterioration.
Overall, the indications to a surgical conservative strate-
gy for the treatment of AMLs, should be considered
mainly in younger patients, women desiring pregnancy,
with TS, larger lesions fed by several arteries and with a
rapid growth pattern (3, 14). In such circumstances,

when a NSS is planned, TE, meant by a blunt dissection,
following the natural cleavage plane between the tumor
and the healthy parenchyma, can make the conservative
approach feasible. Indeed, with a WIT shorter than 20
minutes, mean intraoperative blood loss of 100 cc and
unsignificant postoperative creatinine variation, this
technique grants low intraoperative morbidity, low post-
operative complication rate and good results in terms of
renal function. Moreover, no local recurrence at the enu-
cleation site was diagnosed during follow up, confirming
TE an oncologically sound procedure, as already report-
ed for our larger series of RCC (23, 24).

CONCLUSIONS
The diagnosis of giant AMLs is a rare condition, repre-
senting a selective referral at tertiary centers.
Based on our experience of conservative surgical treat-
ment for AMLs (12), we believe that the TE technique
can be considered a viable and effective treatment option
also for patients with giant AMLs, since it provides a
maximal glomerular preservation and minimizes WIT
and intra- and postoperative complications. 
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INTRODUCTION
Prostate cancers are one of the most common malignan-
cy among men in developing countries, and are even
more frequent in industrialized countries. In Italy
prostate cancers represent 18.5% of tumors diagnosed in
men (1st place in the incidence of cancer in men) and

cause 8.5% of all cancer deaths in men (3rd place after
lung and colorectal cancer) (1). Currently, we calculate in
our country more than 200,000 men with such tumors,
for a prevalence of 896 units every 100,000 inhabitants
in the general population, which reached around 6,000
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Objective: Prostate cancer is one of the most common cancer among men in industrialized
countries. Its diagnosis is based on Digital Rectal Examination (DRE), the evaluation of
total Prostatic Specific Antigen (PSA) and PSA ratio, Trans Rectal Ultrasound Scan
(TRUS) and prostate biopsy, which is the gold standard for tumoral diagnosis. The poor
sensibility of TRUS, when DRE and/or PSA are abnormal, requires prostate biopsy for

diagnostic confirmation. The aim of this study was to evaluate the sensibility and the specificity of
real time elastography (SE) with and without the association of TRUS for cancer diagnosis.
Material and Methods: We  retrospectively evaluated 460 patients who underwent TRUS-guided
prostate biopsy. The mean age of patients was 66.4 years, the mean PSA was 7,96 ng/ml and the
mean PSA ratio was 17.19%. We compared histopathological findings of prostate biopsies with
the results of TRUS and elastography.
Results: 32,17% of all patients were positive for prostate cancer.TRUS showed a sensitivity of
76,35% with a low specificity (43,59%), a Positive Predictive Value (PPV) of 39,1% and a Negative
Predictive Value (NPV) of 79,53%. SE showed a lower sensitivity (61,49%), but better specificity
(75%), PPV (53,85%) and  NPV (80,41%). The association of TRUS + SE showed an increase in
the sensitivity (79,79%) and in the NPV(86,71%). We separately evaluated the results of the two
urologists with a greater experience in the use of these diagnostic methods who got an excellent
sensitivity (91,42%) and an high NPV (92,68%).
Conclusions: SE is certainly an useful diagnostic method for the detection of prostate cancer, espe-
cially in association with TRUS. A great experience of the sonographist and an adequate training
are indispensable to make, in the future, elastography a “structural marker”.

KEY WORDS: Prostate cancer; Trans rectal ultrasound scan; Elastography; Prostate biopsy.
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Summary

DRE: Digital Rectal Examination
TRUS: Trans Rectal Ultrasound Scan
PSA: Prostatic Specific Antigen
SE: SonoElastography/Elastography
PPV: Positive Predictive Value
NPV: Negative Predictive Value
PIN: Prostatic Intraepithelial Neoplasia
LGPIN: Low Grade Prostatic Intraepithelial Neoplasia
HGPIN: High Grade Prostatic Intraepithelial Neoplasia
ASAP: Atypical Small Acinar Proliferation
BPH: Benign Prostatic Hyperplasia
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units every 100,000 inhabitants over 75 years of age (2).
The diagnosis of these tumors is essentially based on
prostate-specific antigen (PSA), digital rectal examina-
tion (DRE), gray-scale Transrectal Ultrasound (TRUS)
and finally on prostate biopsy, which represents the gold
standard for the diagnosis of cancer. New biomarkers
could just be added, such as the precursor of PSA (pro-
PSA), the PCA3, the Chromogranin A (CgA), a fusion of
TMPRSS2 and ETS gene (TMPRSS2-ERG). Other mark-
ers, that still are the subject of study of molecular biolo-
gy, seem to open up new areas of diagnosis, reducing the
number of prostate biopsies (3). Also the evaluation of
the elasticity and rigidity of the tissues during the execu-
tion of transrectal ultrasonography (elastography) by
manually micro-compressing with the ultrasound probe,
allows to improve the diagnosis of prostatic tumors. The
elastography, which can be defined as “electronic palpa-
tion”, measures the amount of tissue deformation by the
action of external forces (rectal echo-sonographic  probe)
and generates a map represented by images of different
color, superimposed on the white-black ultrasound
images of the tissue under examination. This is obtained
by a special ultrasound device provided with additional
hardware and software to assess the tissue elasticity.
Prostate cancer is characterized by increased cell density
with a consequent decrease in tissue elasticity. It was
observed that there is a significant difference of elasticity
between the normal and neoplastic prostate (4). This
concept is exploited by the SE that allows to evaluate
alterations of the elasticity in the parenchyma tissue. The
purpose of this retrospective study was to evaluate the
role of elastography (SE) in the diagnosis of prostate can-
cer and to determine if associated with TRUS, may
increase the diagnostic sensitivity and specificity to bet-
ter select patients that need biopsy.  

MATERIALS AND METHODS
Our series include 460 patients who underwent tran-
srectal prostate eco-elastography and transrectal ultra-
sound-guided sextant prostate biopsy, from January
2009 to February 2012. The mean age was 66.4 years
(47-90), the mean PSA 7.96 ng/ml and the mean PSA
ratio 17.19%. TRUS plus prostate elastography were per-
formed by 7 different players, all specialists in urology.
Patients biopsied showed “suspicious or evident” changes

Table 1.

Location of ”random” biopsies.

at least in one of the associated clinical-laboratory-
instrumental diagnostic tests (DRE, PSA density, PSA
velocity, PSA ratio, TRUS with associated SE).
Transrectal prostate eco-elastographies were made by the
Hitachi Ultrasound model EUB - 8500 with Hitachi EUP-
U533 biplane probe  (4-10 Mhz). Prostate biopsies were
performed with an Hitachi EUP-V53W end-fire probe  (4-
8 Mhz), with a guided tru-cut needle mounted on a 18 G
biopty gun. Biopsy were performed on an outpatient
basis, with the patient previously subjected to antibiotic
coverage with fluoroquinolones in the previous 24 hours.
Ten  “random” biopsies of prostate tissue were performed
(Table 1), in addition, of course, biopsies were also “tar-
geted” to the site of suspects findings of DRE or TRUS.

RESULTS
The prostate biopsy identified 148 prostate cancers on
460 patients evaluated (32.17%), 22 patients (4.78%)
had prostatic intraepithelial neoplasia (PIN), of which 15
were high grade (HGPIN) and 7 low-grade (LGPIN); 21
patients (4.57%) had atypical small acinar hyperplasia
(ASAP); 18 patients (3.91%) an inflammation of the
prostate, while the remaining 251 (54.57%) were suffer-
ing from benign prostatic hyperplasia (BPH) (see
Table 2). Within the 148 carcinomas, in 96 patients
(64.86%) the tumor was diagnosed on both peripheral
and  transitional zone. In 45 (30.41%) it was diagnosed
only by samples from the peripheral zone and in 7
(4.73%) only from the central transitional portion.
It’s well known that prostate tumors generally  have low
echogenicity (65%-70%), sometimes iso-echogenicity (25-
40%), while thet very rarely are  hyperechoic (1%-2%) (5).
The finding of an hypoechoic area with TRUS (TRUS +)
involved 289 patients (62.83%), of which 113 were later
found to be positive at biopsy for the presence of
prostate cancer (39.1%), 11 (3.81%) for intraepithelial
neoplasia and 14 (4.84%) for ASAP (Table 3). 171
patients (37.17%) had a negative TRUS (normal
echogenicity); out of them  35 (20.47%) were found to
have  prostate cancer; BPH was present in 110 patients
(64.33%), intraepithelial neoplasia in 11 (6.43%), ASAP
in 7 (4.09%) and prostatitis in 8 (4.68%). TRUS showed
a sensitivity of  76.35% and a specificity of 43.59%. The
Positive Predictive Value (PPV) was 39.1% and Negative
Predictive Value (NPV) 79.53%. 169 patients (36.74%)
showed an alteration of the elastography (hypo-anelas-
ticity), while 291 patients were negative (63.26%)
(Table 3). Among patients with pathological elastogra-
phy (SE +), 91 (53.85%) had a prostate cancer, 5
(2.96%) had ASAP, 8 (4.73%) intraepithelial neoplasia, 5Location of biopsies

1 Left lateral peripheral
2 Left peripheral
3 Left paramedian
4 Left transizional
5 Apical
6 Basal
7 Right lateral peripheral
8 Right peripheral
9 Right paramedian
10 Right transizional

Table 2.

Detection rate.

N°
Cancers 148
PIN 7 (LGPIN) + 15 (HGPIN)
ASAP 21
Phlogosis 18
BPH 251
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prostate cancer, as the most utilized imaging technique.6
However, it isn’t a highly sensitive and specific diagnos-
tic method, and its main role is to provide information
about the morphology of the prostate and provide guid-
ance for biopsies. The reason of this is that not all
prostate cancers present as an hypoechoic area, on the
contrary an hypoecoic area could also correspond with
the presence of focal atrophy or inflammation (7).
In our personal study, the sensitivity and Negative
Predictive Value presented satisfactory values, while the
specificity and Positive Predictive Value were quite low
(Table 4). The elastography imaging is a technique based
on the finding of increased stiffness of the tissue, and it
was initially used in the study of neoplastic disease of the
breast, thyroid and liver. The evidence, derived from the
difference of elastographic data between malignant and
normal prostate tissue, due to the greater cell density and
the consequent lower elasticity of the former compared to
the latter, 4 was the premise to the introduction of  elasto-
graphic study in the urologic work up. The criteria for the
diagnosis of prostate cancer are well defined, and include
areas with increased rigidity and a diameter of at least 5
millimeters (8).
With elastography alone, Pallwein et al. (9) obtained a
sensitivity of 86% and a specificity of 72%, while Ferrari
et al. (10) reported a sensitivity of 51% and a specificity
of 75%. Correas et al. (11) obtained a sensitivity of 90%
and a specificity of 100%, albeit in a small sample.The
presence in the literature of a wide variability (8.5%-
40%) of false positives is linked to the observation of
prostatic areas of reduced elasticity which are due to
chronic inflammation, glandular atrophy and some
forms of benign adenomatous hyperplasia. In our study
elastography alone doesn’t seems to be more efficient
than TRUS, showing an higher specificity,in spite of a
lower sensitivity, even if it shows an increase of PPV and
of  NPV (Table 4). Regarding the association between the
two methods, Konig et al. (12) reported a sensitivity of
84.1% and Tsutsumi et al. (13) of 84%.In addition, these
Authors (14), dividing the prostate into 3 different

Table 3.

The sample under exam.

TRUS + TRUS - SE + SE - TRUS + SE + TRUS + SE - TRUS - SE + TRUS - SE -
Cancers 113 35 91 57 75 38 16 19
PIN 11 11 8 14 6 5 2 9
ASAP 14 7 5 16 3 11 2 5
Phlogosis 10 8 5 13 4 6 1 7
BPH 141 110 60 191 53 88 7 103

Table 4.
Comparison of different methods.

Sensitivity Specificity PPV NPV

TRUS 76,35% 43,59% 39,1% 79,53%

SE 61,49% 75% 53,85% 80,41%

TRUS + SE 79,79% 65,26% 53,19% 86,71%

TRUS + SE* 91,42% 56,72% 52,46% 92,68%

* Refers to case histories of 2 sonographers more experienced.

(2.96%) prostate inflammation and 60 (35.5%) BPH.
Among the 291 patients who were negative at the SE, 57
(19.59%) had a carcinoma at the prostate biopsy, 16
(5.5%) ASAP, 14 (4.81%) intraepithelial neoplasia, 13
(4.47%) inflammation and 191 (65.63%) BPH. The SE
showed a sensitivity of 61.49% and a specificity of 75%.
The Positive Predictive Value (PPV) was 53.85% while
the negative 80.41%. We then evaluated the diagnostic
efficacy of the association of TRUS and SE (Table 3).
141 patients (30.65%) showed an association of altered
echogenicity on TRUS and alteration of the elastic tissue
component to the SE (hypo-anelasticity). Among these,
the histological evidence was carcinoma in 75 (53.19%),
ASAP in 3 (2.13%), intraepithelial neoplasia in 6
(4.25%), inflammation in 4 (2.84%) and BPH in 53
(37.59%). The association of both negative TRUS and SE,
was found in 143 patients (31.09%), of which 19
(13.29%) were carcinomas, 7 (4.89%) prostate inflam-
mation, 9 (6.29%) PIN, 5 (3.5%) ASAP and 103 were
BPH (72.03%). The presence of positive TRUS with neg-
ative SE was observed in 148 patients (32.17%), of which
38 (25.68%) were carcinomas, 11 (7.43%) ASAP and 5
(3.38%) PIN. The association of positive SE and negative
TRUS was present in 28 patients (6.09%), of which 16
(57.14%) were carcinomas, 2 (7.14%) ASAP and 2
(7.14%) PIN. The sensitivity of the association of the two
methods was 79.79%, the specificity 65.26%, PPV
53.19% and NPV  86.71%. Within the medical team (7
doctors) which was responsible for the TRUS - SE inves-
tigation and prostate biopsy, the two more experienced
operators achieved a sensitivity, as regarded by the asso-
ciation of TRUS and SE, equal to 91.42%, a specificity of
56.72%, a PPV of 52,46% and a NPV of 92.68%.

DISCUSSION
There are two scenarios in the clinical diagnosis of
prostate cancer: on the one hand, the presence of struc-
tural alteration of the gland at the rectal examination
(lump or irregularity of surface, with rigidity and an
increase of consistence) that suggests a further investiga-
tion with biopsy; on the other hand  the detection of an
“alteration” of the values of PSA, without significant
alterations at digital rectal examination or to transrectal
ultrasonography. In these cases, above all, the use of the
PSA ratio, PSA density, PSA velocity and recently also the
use of PCA3 and Pro-PSA, is very useful. The introduc-
tion of the prostate elastography may contribute to
improve this diagnostic process.
Since 1971, the year of its introduction into clinical
practice, TRUS played a major role in the diagnosis of
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regions (anterior, intermediate and rear), have also
shown that the sensitivity of this method is greater for
carcinomas located in the front portion (94%), compared
to intermediate (76%) and rear (57%). In our study the
association between the two methods showed, in com-
parison to SE alone or TRUS alone, a good balance
between specificity and sensitivity with an increase of
sensitivity and  NPV. However, the 12.84% of the tumors
were not detected in our series, and 13.29% of patients
testing negative for both methods showed a neoplasm.
Analyzing the results obtained individually by the 7 urol-
ogists that composed the medical team, it was shown
that the two of them with more experience in the use of
such diagnostic methods obtained an high sensitivity
(91,42%) and NPV (92,68%): in this subgroup, the
tumors “detected” by at least one of the two techniques
(ultrasound and/or elastography) were 93.33% (with
only 7.32% of patients negative for both diagnostic
methods who had a prostate cancer). This shows that
elastography can be very useful, but also that skill of the
sonographist plays a major role. According to our find-
ings, it appears advisable to perform a biopsy in the pres-
ence of a positive finding to at least one of the two meth-
ods, regardless of the value of the total PSA. However,
the presence of negative findings for both tests, especial-
ly if concomitant with a pathological PSA value, does not
seem to be able to rule out the presence of a neoplasm. 

CONCLUSIONS
The elastography is a method recently introduced and
used in the diagnosis of prostate cancer, with promising
results especially for the high NPV (in order to avoid
unnecessary prostate biopsies) (14). However, there are
biases to consider in relation to the method. The main
one is the operator-dependency that can influence a vari-
ability of results within the same diagnostic team and
between different teams. Another possible source of “mis-
interpretation”  is the degree of compression of the eco-
elastosonographic probe on the prostate gland, that can
distort and alter the elasticity of the tissue, thus giving
qualitative misinformation with equivocal interpreta-
tions. For these reasons it is essential a proper training
and a rigorous standardization of the method to avoid
artifacts and ensure that this method can be used as
“structural marker” in the diagnosis of prostate cancer.
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INTRODUCTION
Thanks to better diagnostic tools that enable increasing-
ly earlier surgery, the number of radical prostatectomies
performed in recent years was increased. However, this
has led to the onset of a seriously clinical problem affect-
ing the quality of life of these patients that is urinary
incontinence (1). It is well known that a gradual
improvement of urinary continence can be observed in
the period of observation immediately after surgery,
which continues up to 16-18 months. After this period,
the use of therapeutic invasive procedures seems to be
justified, because it is difficult to obtain further sponta-
neous improvement. More than 40% of patients suffer of
long lasting urinary incontinence, but significant differ-
ences in terms of quality of life can be observed between
those who do not have to and those who use pads, even

once a day. Groutz et al. evaluated the reliability of the
pad test and voiding diary, confirming that the number
of pads and their total weight in a short time (24 to 72
hours) represent a reliable measure of incontinence and
showing that periods of prolonged observation are in fact
unnecessary (2). In addition to this diagnostic tool we
must remember the information that an accurate urody-
namic examination can provide before an invasive treat-
ment (capacity, compliance, bladder stability, VLPP) in
order to optimize the management, for example by
avoiding procedures that can potentially induce reten-
tion in patients with unrecognized or supervening low
bladder contractility (3). The preliminary use of the Kegel
exercises, structured as a postoperative biofeedback,
appears to be effective (68.5% of continent patients ver-
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Aim of the study: To report  clinical experience and economical aspects concerning the
use of a  peri-urethral constrictor for the treatment of male urinary incontinence after
surgery.
Materials and Methods: Twelve patients  were treated with  the periurethral constrictor
Vedise. They previously underwent prostate surgery and reported persistent urinary

incontinence, subjectively judged  as disabling. In all the cases at least 18 months had elapsed from
the date of the previous operation to the date of observation.
Results: No complications were observed during the application of the device, nor during the first
postoperative period; the patients were discharged on the first postoperative day.  In two patients
the failure of the device was observed  with immediate reappearance of urinary losses due to dam-
age of the balloon during the activation procedure. In these cases it was necessary to replace the
balloon with subsequent reactivation  of the device. In a third  patient  the detachment of the tub-
ing connecting the cup with the balloon was reported and finally in a fourth patient a tight recur-
rent urethral stricture requested the removal of the device. The remaining patients, followed up for
about 12 months after the implantation, considered the application of the device as a positive expe-
rience, would recommend it to other patients and would repeat the implantation, if required.                                                             
Conclusions: The relevance  of the preliminary selection of the patients and the need for meticu-
lous attention during installation an activation of the device is stressed and possible modification
of the device are suggested  to increase both  effectiveness and ease of use.
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sus 37% of the control group), but it poses organization-
al problems and cost. Furthermore the more serious
forms of incontinence, both treated or untreated show
similar percentages of persistence at 12 months after sur-
gery (4). Therefore after 16 months from surgery it seems
reasonable to think about more invasive therapeutic
options for patients in which moderate or severe urinary
incontinence persists despite various non invasive thera-
peutic attempts (5, 6).
The strategy previously reported is particularly indicated
in patients after surgery for prostatic benign disease that
resulted in persisting urinary incontinence.
We report our experience using the urethral constrictor
in a group of patients with an history of prostate surgery.

MATERIALS AND METHODS
Our experience concerned the use of the periurethral
constrictor SILIMED in 12 patients, treated in the period
from January 2009 to January 2010, at the Division of
Urology of the Columbus integrated complex of the Catholic
University of Sacred Heart. They come from different cen-
ters, where they underwent prostate surgery, and all of
them reported persistent urinary incontinence, subjec-
tively judged as disabling. In all cases at least 18 months
had elapsed from the date of the previous operation to
the date of our observation. The quali/quantitative eval-
uation of urinary leakage was made by subjective evalu-
ation of the patient and in relation to the results of the
pad test. All patients were tested by cystomanometric
examination, with concomitant control of abdominal
pressure, in order to identify the presence of reduced
bladder compliance or concomitant overactive bladder.
Of the 12 patients, 8 had undergone radical prostatecto-
my for malignancy, and 4 of them had received adjuvant
radiotherapy. Of the other 4 patients, three had under-
gone TURP, one had undergone prostate adenomectomy.
The indication for the placement of the urethral constric-
tor was supported by the presence of subjective poor tol-
erance of urinary losses, that persisted after previous
pharmacological therapies and rehabilitation. Before
acquiring a detailed informed consent, the same surgical
team applied the constrictor with the technique described
below.
The surgery was always an inpatient procedure under
peripheral anesthesia.
With the patient placed in lithotomy position with the
hips abducted discretely, we performed a median raphe
perineal incision under tactile guidance of a previously
placed 20 F Foley urethral catheter. According to the sur-
gical plane of cleavage, we identified the muscular struc-
tures that were gently separated in order to get the ure-
thral bulb. A tape was passed around the bulb when it
appeared free along its whole circumference. A prelimi-
nary maneuver was the measurement of the length of the
bulb circumference in order to choose the most suitable
between the three sizes of the device currently on the
market. We placed on a servant accessory table a sterile
bowl filled with saline solution. The package of the device
of the chosen size device was opened, the balloon was
vertically positioned and any residual air in the balloon
itself was removed by a needle of suitable length, then the

balloon was excluded by a “protected” surgical clamp tak-
ing care of avoid any trauma on the connecting tube.
Afterwards the cuff was dipped into the bowl, the resid-
ual air was removed by manual compression and the cuff
was excluded by a second “protected” surgical clamp.
Some space was left between the bulb and the interior sur-
face of the cuff, in order to prevent erosion. A subcuta-
neous pouch was obtained through another incision in the
iliac space to allow the housing of the balloon. After that
we connected with appropriate adapters the two tubes.
After checking for hemostasis the incisions in the per-
ineum and in the iliac space were closed in two layers.
The activation of the constrictor was made about 30 days
after the implantation. 
For patients who received adjuvant radiotherapy we pro-
ceeded in the same way, but we waited for ad additional
period of 30 days. After introducing the cystoscope with
the patient awake and cooperative, we try to highlight
the sphincter position, asking for voluntary contraction.
After that we introduced a 27 G butterfly needle into the
balloon, easily identified in the subcutaneous tissue, and
injected saline until we were able to see the collapse of
the urethral mucosa. Then we removed the cystoscope
and asked the patient to produce stress maneuvers
(cough): in case of urinary losses we injected another
small amount of saline by a 1 ml syringe avoiding to
inhibit the voluntary voiding. The use of ultrasound to
estimate the amount of residual urine is optional.

RESULTS
No complications were observed during the application
of the device, nor during the first postoperative period;
the patient can resume normal diet on first postoperative
day, and can be discharged.
A crucial point is the activation of the device that is per-
formed by percutaneous puncture of the operculum of
the small size balloon. In the case of abundant adipose
tissue the identification of the balloon may be not easy.
In two patients, due to the physical habit of the patient,
this maneuver failed and during the following 24-48
hours we observed the failure of the device with imme-
diate reappearance of urinary losses. In practice it was
not correctly targeted the area of the operculum, so dam-
aging the structure of the balloon. In this case it became
necessary to completely replace the balloon with subse-
quent reactivation of the device in the same way. For
these maneuvers a local anesthesia has been proved to be
sufficient. In another patient with a suspected damage of
the balloon, as resulting by repeated fillings that pro-
duced only a temporary maintenance of the continence,
we verified the structural integrity of the device but asso-
ciated to the complete shutdown of the two tubes, one
coming from the cup and the other from the balloon. At
the time of application, the two tubes were carefully
linked but the connecting device was not provided with
a safe connection system to stabilize the two tubes in
order to ensure a long lasting stable connection. Neither
for this purpose it seems to be useful alternative solu-
tions as non-absorbable stitches application in adjunct to
the instructions provided with the device. One of the
patients who was previously operated for prostatic can-
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especially over time, in order to avoid detachment as we
observed and minimize the need to manage it over time.
Finally, in order to lower costs, we feel that it could be
advantageous to make commercially available not only the
complete package containing all the components of the
device but separately each single component of the device,
in particular the balloon that, in case of need for replace-
ment, could be purchased at a reduced economic rate.
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cer and subsequently underwent adjuvant radiotherapy
experienced a continuous serous loss from the surgical
wound after the activation of the device. Because of the
persisting disorder even after the application of a
indwelling catheter, X-ray examination were performed
to confirm the presence of uretrocutaneous fistula. It was
necessary the removal of the whole device and nowadays
the patient is lost to follow-up. Another patient request-
ed the removal of the device. He was previously under-
went transurethral resection of the prostate (TURP)
resulting in urinary incontinence and urethral stenosis,
which were unsuccessfully treated with combined inter-
nal urethrotomy and application of a device for
adjustable continence therapy (ACT). Approximately
sixty days after the activation of the urethral constrictor
symptoms relapsed and a new endoscopic evaluation
demonstrated the recurrence of a tight urethral stricture,
that requested an urethrotomy (Sachse technique) and
the removal of the device.
An indwelling urethral catheter was left in place in order
to stabilize the stenosis in view of a possible implanta-
tion of a new device.
The remaining patients, followed up for about 12
months after the implantation, consider the application
of the device as a positive experience, would recommend
it to other patients and would repeat the implantation, if
required.

DISCUSSION
In recent years the increase of the surgeries for prostate
cancer (radical prostatectomy) has undoubtedly con-
tributed to the increasing number of patients reporting
urinary incontinence as an unpleasant side effect (7, 8).
It seems likely that in the coming years this problem will
persist, despite the efforts to improve surgical results
using a better technique with less complications.
The use of the so-called “artificial sphincter” that was pre-
viously regarded as the “gold standard” for the treatment
of urinary incontinence, is now very limited due to its
higher cost (9).
For this reason, it is likely that the constrictor can an
important role in the future of treatment for urinary incon-
tinence beside the use of the so-called “injectables” (10).
The risk of complications is related to the selection of the
patients, in particular patients previously irradiated or
suffering for urethral disease are more prone to compli-
cations independently from the type of devices used.
It is crucial to give meticulous attention to the technique
of device implantation, first of all the choice of the size
of the device, which requires the availability of devices of
all the measures, the preparation, filling and subsequent
activation with progressive adjustments when necessary.
In order to facilitate the access to the balloon, especially
in obese patients, it should be considered the possibility
to place the device in the scrotum, where the length of
the connecting pipes would be lower and the thickness
of subcutaneous fat almost absent.This modification will
somehow “protect” the operculum, facilitate the access to
the balloon and eliminate the costs related to possible
device replacement. More attention should be given to
the connection system, which should be more “stable”,
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INTRODUCTION
Hemangiopericytoma (HPC) is a malignant neoplasm
mostly arising from lower extremities and pelvis (1).
Stout and Murray first described this rare tumor in kid-
ney in 1942 (2). HPC is believed to be derived from per-
icytes, contractile cells that wrap around capillaries and
aid in autoregulation of blood flow (3). Since clinical
manifestations and radiologic tests resemble renal cell
carcinoma, it still puzzles physicians and there is still no
consensus on its clinical behavior, how to make differen-
tial diagnosis and treatment choices for metastatic cases.
In this case report, we present an unusual HPC of the
kidney, to increase the knowledge of this rare kind of
tumor in kidney and a review of the literature.

CASE REPORT
A fifty-year-old male patient was referred to our institu-
tion from a community hospital with a 1-month history
of gross hematuria. Physical examination was complete-
ly remarkable for right hemiplegia and urinary ultra-
sonography showed a 106 mm diameter, hypoechoic
solid mass filling all middle and lower zones of the right
kidney. Delayed contrast-enhanced computed tomogra-
phy images showed 112 x 90 mm lobulated tumor in the
right kidney (Figure 1). 
Past medical history was remarkable for hypertension,
diabetes mellitus, and the patient had a stroke a few

years before. Patient was on antihypertensive, antidiabet-
ic and anticoagulation medications. He had a 20 pack-
year smoking history.
No metastasis was demonstrated and the patient under-
went standard open radical nephrectomy. 
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Hemangiopericytoma, which is derived from pericytes, is rarely seen in the kidney and
radical nephrectomy with or without chemotherapy is the treatment of choice in most of
the cases. We report a fifty-year-old male patient presenting with gross hematuria that
radiologic evaluation confirmed due to a solid mass in the right kidney. Its clinical man-
ifestations and radiologic tests were similar to renal cell carcinoma. Radical nephrectomy

was performed and the pathological examination revealed the specimen as hemangiopericytoma.
No additional treatment was added and the patient remained disease free at the end of the first
year follow up after radical nephrectomy.
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Figure 1.

Computed tomography, post-contrast enhanced renal mass.
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Macroscopically, the tumor was about 16 cm in size and
on cut surface it had solid and multilobular features.
Surgical margins were reported as negative. 
Microscopically, the tumor was composed of sheets of
tightly packed round to spindle-shaped cells with elon-
gated nuclei, separated by numerous slit-like and occa-
sionally staghorn-shaped vascular spaces lined by
endothelial cells (Figure 2). Tumor cells didn’t expose
atypical mitoses and stained positive for CD34
(Figure 3), and negative immunostaining for desmin,
SMA, S-100, HMB-45 and CD117. Pathological diagno-
sis was reported as renal HPC. 
One-year follow-up of the patient was uneventful and
showed no sign of recurrence.

DISCUSSION
HPC is a malign tumor originating from pericytes, which
are unique cells that arborize about small vessels and
capillaries. Incidence of HPC is less than 1% and mostly
arises from lower extremities or neck (4). 
Renal HPC ranges in size from 1.5 to 25 cm in diameter,
most cases are well circumscribed and non-encapsulat-
ed. The size of the tumor is suggested as a factor that
influences the prognosis however this information was
not supported by statistical study due to small number
of cases. In the half of the reported renal cases the tumor
was involving only the renal capsule or adjacent soft tis-
sues, without any renal parenchymal involvement.
Although it is predominantly solid, some tumors in the
literature reported to have cysts containing clear, brown
or red fluid (5) Bilateral involvement of kidneys was
present only in one case (6).
The histological pattern and the immunohistochemical
results give information for the differential diagnosis
from other vascular neoplasms, and from mesenchymal
tumors. Tumor cells usually lack hyperchromasia or
pleomorphism. Renal cell carcinoma is excluded on
basis of lack of pleomorphism, hyperchromatism and
low mitotic activity (4). The diagnosis of HPC is regard-
ed as one of exclusion; it should be restricted to neo-
plasms that display a diffuse and consistent HPC pattern
throughout the entire tumor. This feature is important,
because it may be difficult to distinguish HPC from soli-
tary fibrous tumors owing to their common expression
of CD34 (3). HPC show positive immunostaining for
CD34, and negative staining for desmin, SMA, S100,
HMB45 and CD117. Differentiation from other lesions
with spindle shaped cells, like sarcomatoid renal cell car-
cinoma, sarcomatoid urothelial carcinoma, leiomyosar-
coma and malignant fibrous histiocytoma is needed. 
Although HPC can present as an abdominal mass or a
cause of hypertension, hypoglycemia or hematuria none
of them are characteristic for this rare tumor (7).
Robertson et al. reported small HPC arising from the juxta
glomerular apparatus that causes severe hypertension in
a 16 year-old female (7). Yet another case of a 50-year-
old male with hypertension associated with renal HPC
has been reported, hypertension remitted after surgery
and was thought to be a paraneoplastic manifestation
(8). Our case presented with hematuria without any
other symptom.
Renal HPC affects slightly younger patients than other
types of renal cell carcinoma (3). There was no difference
in mean age between sexes according to reported cases
in the literature (6). The prognosis of renal HPC is diffi-
cult to ascertain owing to the small number of reported
cases. Majority of HPCs have benign behavior, albeit
metastasis have been reported in some of them (9). To
predict the clinical behavior of renal HPC, the common
histological signs of malign nature such as the presence
of increased cellularity, increased mitotic activity (more
than four mitoses per 10 high-power fields), areas of
hemorrhage and necrosis inside the tumor can be used.
These futures were usually observed in tumors that later
tend to recur or metastasize. The most common metasta-
tic site of renal HPC is the lung (3). In metastatic HPC
cases, chemotherapy cannot give a sustained objective

Figure 2.

Hemangiopericytoma is composed of sheets 
of tightly packed round to spindle-shaped cells 

(white arrow) with elongated nuclei, 
separated by numerous slit-like and occasionally 

staghorn-shaped vascular spaces (black arrow) lined 
by endothelial cells (hematoxylin and eosin; x 100).

Figure 3.

Positive staining of tumor cell with CD34.
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response and produces no favorable results therefore
radiotherapy can be the treatment of choice (1, 3).
Our case had good prognosis owing to the low mitotic
activity and lack of necrosis although the size of the mass
could be seen as a possible risk factor for recurrence. The
patient is still alive and do not reveal any evidence of
metastasis one-year after the surgery.
In conclusion, renal HPC is a very rare tumor and radi-
cal nephrectomy is the main stay of the treatment.
Although adjunctive chemo/radiotherapy was applied in
metastatic cases, the role of these treatments is vague. 
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INTRODUCTION
Transrectal ultrasound (TRUS) is a specific urological
diagnostic procedure. This morphological imaging tech-
nique is mainly able to find the most probable cause of
raised prostate-specific antigen (PSA) values and to iden-
tify abnormally firm prostatic tissue found at digital rec-
tal examination (1). This technique is routinely used to
guide prostate biopsy both by transrectal and transper-
ineal access. TRUS represents also a gynecological diag-
nostic tool to study the female pelvic structures as a rea-
sonable alternative to routine abdominal ultrasound (2).
Moreover TRUS could be usefully employed in atypical
urological cases of the current clinical practice in addi-
tion or as alternative to other instrumental procedures
that are more invasive and/or more expensive (3). For
example TRUS has been proposed in the evaluation of

the vesico-urethral anastomosis in patients submitted to
radical prostatectomy (4). Recently some authors have
investigated the role of TRUS in early detection of local
bladder cancer recurrence after radical cystectomy show-
ing an accuracy similar to that obtained by Computed
Tomography (CT) or Magnetic Resonance (MR) (5). 
Thus TRUS could be used as the first diagnostic tool in
bladder cancer detection. At the best of our knowledge
this non conventional use of TRUS in patients with blad-
der in situ has not been investigated.

MATERIAL AND METHODS
We report two cases of a primary lesion of bladder neck
and trigone misdiagnosed by conventional sonographic
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Objective: To demonstrate the potential role of transrectal ultrasound (TRUS) as a tool
for diagnosis or recurrence detection in bladder cancer.
Material and methods: We report two cases of a primary lesion of bladder neck and
trigone misdiagnosed by conventional sonographic abdominal evaluation and a case of
bladder cancer recurrence diagnosed by TRUS performed before cystoscopy.

Results: The first patient presented at the Emergency Room of our Hospital for a flank pain with
concurrent haematuria. The abdominal ultrasonography showed a right hydronephrosis and a
thickened bladder wall without endoluminal projections. The end-fire probe with a longitudinal
approach clearly showed a thickening of the bladder wall extended from the bladder neck to the
posterior area. The patient was submitted to a transrectal prostate biopsy and to a urethrocys-
toscopy with a transurethral resection. The second patient was admitted to the Urology Unit for
haematuria. Abdominal ultrasonography was unremarkable and urine cytology negative. The
TRUS with an end-fire probe showed a 5 mm area of irregular thickening of the mucosa at the
bladder neck. The uretrocystoscopy confirmed the presence of a perimeatal papillary lesion. 
Conclusion: We recommend the use of TRUS for bladder cancer detection in selected patients, as
an easy, accurate and inexpensive tool. We need further study to validate the role of TRUS in the
diagnosis and follow-up of bladder urothelial carcinoma.

KEY WORDS: Transrectal ultrasound, End-fire probe, Bi-plane probe, Bladder cancer.

Submitted 10 May 2012; Accepted 30 June 2012

Summary

Fabiani_Stesura Seveso  27/09/12  10:33  Pagina 161



Archivio Italiano di Urologia e Andrologia 2012; 84, 3

A. Fabiani, A. Filosa, M. Piergallina, L. Servi, G. Mammana

162

abdominal evaluation and another case of urothelial
bladder recurrence diagnosed by a TRUS performed by a
BK Medical Pro focus device, transducer 8808e, with a bi-
plane and with an end-fire probe before cystoscopy.

RESULTS

Case 1
A 74-year-old male patient presented at the Emergency
Room of our Hospital for a flank pain with concurrent
haematuria. The abdominal ultrasonography showed a
right hydronephrosis and a thickened bladder wall with-
out endoluminal projections, evauated as a detrusorial
hypertrophy associated with a benign prostatic hyper-
plasia and an initial intravesical prostatic protrusion. The
patient was then admitted to the Urology Unit. Creatinine
blood level was 1,3 mg/dl and the urine stick was posi-
tive (++). The patient referred a previous episode of total
hematuria without flank pain a few days before. Digital
rectal examination revealed a slightly enlarged prostate
and a nodular lesion on the right side of the gland. The
most recent PSA value was 1,86 ng/ml. TRUS was per-
formed thereafter with a bi-plane and then with an end-
fire probe. The prostatic volume was 40 ml with the bi-
plane probe. Simultaneous biplane real time images in
both the sagittal and transverse planes showed a subcap-
sular hypoecoic nodular area corresponding to the pal-
pable lesion and confirmed the absence of vescical endo-
luminal lesions (Figure 1A-B). 
The end-fire probe with a longitudinal approach clearly
showed a thickening of the bladder wall extended from
the bladder neck to the posterior area (Figure 2). The
patient was submitted, few days later, to a transrectal
prostate biopsy and to urethrocystoscopy (Figure 3) with
a transurethral resection in spinal anesthesia. Prostatic
biopsy histological examination showed an acinar ade-
nocarcinoma of the right lobe, with a 4 + 3 Gleason
score. The pathological evaluation of transurethral resec-
tion revealed an high grade urothelial carcinoma infil-
trating the bladder wall. The pathological stage in the
cystoprostatectomy specimen was pT2b for the bladder
carcinoma and pT2c for the prostate adenocarcinoma
without vascular or nodal metastasis.

Case 2
A 66-years-old male patient, obese, was admitted to the
Urology Unit for the follow up of a urothelial carcinoma.
He reported an episode of terminal haematuria few days
before. Two years before he received a transurethral resec-
tion for a low grade urothelial carcinoma without recur-
rences at the following endoscopic follow-up. Abdominal
ultrasonography was unremarkable and urine cytology
negative. PSA was 1,2 ng/ml. The prostatic TRUS with an
end-fire probe showed a normal prostatic gland with a
volume of 29 ml. At the bladder neck a 5 mm area of irreg-
ular thickening of the mucosa was evident (Figure 4A-B).
The uretrocystoscopy confirmed the presence of a right
perimeatal papillary lesion (Figure 5). Transurethral resec-
tion pathological specimen showed a low grade papillary
urothelial carcinoma infiltrating the subepithelial connec-
tive tissue without invasion of the bladder wall.

Figure 1 A-B.

TRUS: bi-plane probe. Simultaneous biplane real time
images in both the sagittal and transverse planes showes

a subcapsular hypoecoic nodular area in absence 
of vescical endoluminal lesions.

Figure 2.

TRUS: end-fire probe. The longitudinal approach clearly
showed a thickening of the bladder wall extends 

from the bladder neck to the posterior area.
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DISCUSSION
TRUS has been introduced in clinical practice about 30
years ago for the evaluation of prostate morphology and as
guidance to transrectal and transperineal biopsies in
patients with suspicious of prostate cancer (6). TRUS
affords an easy way to obtain a drainage of a pelvic abscess
or to perform a biopsy of a pelvic mass located in the obtu-
rator fossa or close to the urethra and the rectum (7). TRUS
also represents a gynecological diagnostic tool as a reason-
able alternative to study the female pelvic structures (8)
Cystoscopy has been considered the main approach for
bladder cancer diagnosis and the main diagnostic
approach for detecting bladder cancer recurrence.
Although accurate in visualizing the lesion, cystoscopy is
currently expensive and painful. Only if a bladder tumour
has been visualized in earlier imaging studies, diagnostic
cystoscopy can be omitted because the patient will
receive a transurethral resection (3). Beside cystoscopy,
ultrasonography has been used with increasing frequency
as the initial tool to assess the urinary tract morphology.
This is not only because it avoids the use of contrast
agents, but also because sensitive transducers have
improved imaging of the upper urinary tract and bladder.
Transabdominal ultrasound permits characterization of
renal masses, detection of hydronephrosis and visualiza-
tion of gross intraluminal masses in the bladder (3). The
ultrasonography is thus a useful tool for investigation in
patients with haematuria to detect obstruction. It cannot
however exclude the presence of upper tract tumours. 
Bladder cancer is a high-cost illness which makes any
evaluation underestimated. Bladder cancer represent a
costly disease due to its heterogeneity in presentation
and the high rate of recurrences and, in particular, to the
widespread use of cystoscopy both in diagnosis and fol-
low-up of the patients (9). We also have to consider that
cystoscopy is still a painful procedure, even after recent
introduction of flexible cystoscopes. Opposite to cys-

Figure 4 A-B.

TRUS: end-fire probe. An irregular thickening
of the mucosa is evident at the bladder neck.

Figure 3.

Urethrocystoscopy: massive mucosal edema with blistering
formation with a diffuse thickening of the bladder wall.

Figure 5.

Uretrocystoscopy showes a right 
perimeatal papillary lesion.
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toscopy TRUS is easy to perform and less expensive. The
possibility of containing costs in bladder cancer patients
is essentially related to optimization of the diagnosis and
the follow-up. The reported cases suggest that TRUS can
be useful for the detection of bladder carcinoma in
selected patients, in particular in case of neck and
trigone disease, in obese patients and/or in patients with
benign prostatic hyperplasia. In particular, the first case
demonstrate the better accuracy of an end-fire probe in
bladder evaluation. Infact the bi-plane probe used as the
first approach did not demonstrate the exact nature of
the bladder wall thickness.
The second case suggest that TRUS is often useful in blad-
der evaluation, overwhelming abdominal ultrasound lim-
its. In fact bladder ultrasonography could be sometimes
very tricky due to patient habitus and bladder volume. 
We need further study to evaluate the role of TRUS in
the diagnosis and follow up of bladder urothelial carci-
noma in comparison with others diagnostic tools.

CONCLUSION
TRUS is easy to perform and inexpensive. These two
cases suggest that TRUS can be useful for the detection
of bladder carcinoma in particular in case of neck and
trigone disease, in obese patients and/or in patients with
benign prostatic hyperplasia. We need further study to
determine the role of TRUS in the diagnosis and follow
up of bladder urothelial carcinoma in comparison with
others diagnostic tools. 
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INTRODUCTION
Angiomyolipomas (AML) are mesenchymal tumors of
the kidney consisting of varying proportions of vascular,
immature smooth muscle and mature fat cells. AML are
only rarely malignant, with only 12 cases of malignant
transformation reported in the literature (1). They occur
most commonly in the kidney and less occasionally in
the liver, bone, retroperitoneum, pelvis and soft tissue.
The incidence of AML in the general population is
believed to be between 0.3% and 7% and AML, though
in modern series, they account for only 1% of surgically
extirpated tumors.
Though most AML occur sporadically, they can also be
associated with tuberous sclerosis (TS), a autosomal
dominant condition characterized by seizures, mental
retardation, skin lesions (ash leaf spots) and hamartomas
of other areas of the body. Less commonly AML can
be associated with von Hippel Lindau (VHL), von
Recklinghausen, or autosomal dominant polycystic kid-
ney disease (citations). In this case report, we describe a
rare case of testicular AML treated at our institution.

CLINIC CASE
A 53 year old male with a history of congenital motor
defects, mental retardation, and hypertension, presented
to the emergency room with sudden onset, severe left
testicular pain. His physical exam was significant for an
indurated and painful left testicle and epididymis. His
blood tests were non-contributory with the exception of
slight leukocytosis to 12.65 h/mm3.
A scrotal sonogram was performed which showed bilat-
eral testicular microcalcifications as well as an enlarged
and hypoechoic left epididymal head. He had normal
arterial and venous flow bilaterally. 
The patient was prescribed antibiotics and anti-inflam-
matory therapy. After two weeks, his symptoms had not
resolved and a repeat scrotal ultrasound was performed.
His repeat scrotal sonogram demonstrated that his right
testicle was normal in size, shape and echotexture with
the exception of multiple 1-2 mm microcalcifications.
His left testicle was 38 x 30 x 30 mm, contained multi-
ple microcalcifications, and was hypoechoic. There was
dilation of the left pampiniform plexus. 
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A case of angiomyolipoma 
of the spermatic cord and testicle 
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Angiomyolipomas (AML) are mesenchymal tumors of the kidney consisting of varying
proportions of vascular, immature smooth muscle and mature fat cells.
A rare case of testicular AML is described. A 53 year old male with a history of con-
genital motor defects, mental retardation, and hypertension, presented to the emer-
gency room with sudden onset, severe left testicular pain. Scrotal sonography demon-

strated an hypoechoic mass in the patient’s left testicle.
The patient was offered and underwent a trans-inguinal exploration of the left testicle which
ended in a left inguinal orchiectomy. Pathologic examination of the mass revealed medium to
large calibre thick-walled blood vessels with ectatic lumina, surround by sclerotic, fibrous
smooth muscle bundles in a fatty milieu. Immunohistochemistry of the lesion demonstrated pos-
itive staining for smooth muscle actin (SMA+) and endothelial marker CD34. The lesion did
not, however, stain positively for smooth muscle antigen S100 or melanocytic antigen HMB-45.
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the literature (6), though there is also a case involving
the spermatic cord (3) and spleen (4). Given the rarity of
these tumors, there is no consensus regarding the imag-
ing, diagnosis, or treatment of these lesions. As in Saito’s
report (6), our patient’s tumor was clearly not of germ
cell origin. It was SMA+ but did not stain for HMB-45. A
series of cutaneous HMB-45 negative AML’s has also been
reported, prompting the author to propose that these
tumors should be called angioleiomyomas with fat
instead of angiomyolipomas (5). Despite the histopatho-
logic nomenclature, until further studies are done to
establish reliable methods of diagnosis and treatment, we
feel that it is most prudent to perform a transinguinal
orchiectomy on these tumors. While this may seem
aggressive, in both reported cases, these lesions have
replaced the majority of the testicle by the time they are
detected. Since the amount of viable testicular parenchy-
ma left was minimal and both reported patients have
been symptomatic, surgical extirpation appears to confer
little disadvantage. 
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Because of the hypoechoic mass in the patient’s left testi-
cle, the patient was offered and underwent a trans-
inguinal exploration of the left testicle which ended in a
left inguinal orchiectomy. Gross examination of the testi-
cle revealed a well circumscribed, 4 x 3 x 3 cm, soft
brown mass replacing most of the testicular parenchyma.
Within the mass there was widespread hemorrhage.
Pathologic examination of the mass revealed medium to
large calibre thick-walled blood vessels with ectatic
lumina, surround by sclerotic, fibrous smooth muscle
bundles in a fatty milieu. The thin rim of testicular tissue
remaining around the tumor displayed diffuse hemor-
rhage and necrosis within the seminiferous tubules and
interstitial xanthogranulomatous flogistic infiltrate with
blood cell extravasation and siderophages. The tunica
albuginea was irregularly thickened. The epididymis
appeared to be uninvolved. 
Immunohistochemistry of the lesion demonstrated posi-
tive staining for smooth muscle actin (SMA+) and
endothelial marker CD34. The lesion did not, however,
stain positively for smooth muscle antigen S100 or
melanocytic antigen HMB-45.

DISCUSSION
Angiomyolipomas are rare lesions which occur predom-
inantly in the kidney. While the overall incidence is esti-
mated to be 0.3%-7% in the general population, the
incidence in patients with TS is approximately 50%.
AML’s exhibit a female predominance in patients both
with and without TS; however in patients with TS, AML’s
tend to be diagnosed during the 20’s and 30’s and are
often small, asymptomatic and multifocal (2). Sporadic
cases of AML are usually diagnosed later (in the 5th to
8th decade) and are generally single, unilateral and larg-
er. Because of their size, they are more likely to be symp-
tomatic. 
Though there are 12 case reports in the literature of
malignant AML, the vast majority are benign and do not
necessitate treatment unless they are very large and at
risk of bleeding. Because of this and because these
tumors can often be reliably diagnosed with CT scan,
only 1% of surgically extirpated renal lesions are AML’s. 
Though AML’s were once believed to be hamartomatous
lesions, the rare incidence of malignant transformation
and the presence of clonal mutations suggests that they
are true neoplasms (1). Though AML’s are classically
comprised of three tissue types, some AML’s are predom-
inantly only one or two of these tissue types. These
tumors can be mistaken for other lesions: leiomyoma-
tous AML can be mistaken for leiomyomas and exces-
sively fatty AML can be mistaken for liposarcomas. The
vast majority of our knowledge regarding AML’s comes
from renal AML’s. Several markers are used to diagnose
them, but smooth muscle actin (SMA) is positive in
almost 100% of these lesions while melanocytic marker
HMB-45 is positive in 80-100% of these lesions. Other
markers frequently used are CD34, an endothelial mark-
er, and S100, a smooth muscle marker (1). Extra-renal
AML’s occur much more infrequently. To our knowledge
there is only one other case of testicular AML reported in
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INTRODUCTION
Bladder cancer is the 7th most common cancer world-
wide, accounting for 3.2% of all cancers. There were an
estimated 260.000 new cases in the 2000 in men and
76.000 in women (1).
The highest incidence rates of bladder cancer in both
sexes are observed in Europe, North America and
Australia. (2).
In Europe, each year approximately 36.500 deaths due
to bladder cancer occur in males and nearly 13.000 in
females (1). 
It is 7th most common cancer in males in Europe and
14th in women.
Tobacco smoking, some occupational exposures, infection
by Schistosoma haematobium, diet, and volume of liquid
intake are the major modifiers of bladder cancer risk.
Bladder cancer is more common in men than women
and its incidence increases with age, with the median age
at diagnosis being 65 years (3).
Clinically, bladder cancer may be categorized as superfi-
cial, muscle-invasive or metastatic disease (3). 
Transitional cell carcinoma (TCC) is the most common
histologic subtype accounting for approximately 95% of
the cases (4). Superficial bladder cancer is curable in most
cases with transurethral resection and intravesical therapy.

Radical cystectomy remains the standard for organ con-
fined muscle-invasive disease. However, some patients
will progress to metastatic disease and untreated patients
die within 2 years (4). 
Transitional cell carcinoma is considered a chemosensi-
tive tumor (5) and chemotherapy is the mainstay of ther-
apy for unresectable locally advanced or metastatic tra-
sitional cell carcinoma of the bladder. The majority of
patients with advanced disease receive combination
chemotherapy, usually with a platinum-based regimen.
Besides randomized trials with single agent cisplatin have
been done followed by definitive local therapy with either
surgery or radiation therapy (6, 7) and no survival advan-
tage was seen with neoadjuvant therapy in these trials.
Although cisplatin is an effective drug in bladder cancer,
monotherapy has been shown to be inferior to multiagent
chemotherapy (8).

CLINICAL CASE
We report the case of a 66 years old patient, smoker of
15 cigarettes/day until 3 years before, with a pathologic
anamnesis of hyperthyroidism in medical therapy, tha-
lassemia minor and previous hysterectomy for benign
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sive high grade transitional cell carcinoma and clinical diagnosis (TC) of metastatic dis-
ease treated with a platinum based combination chemotherapy obtaining a pathologic
complete response.
Neoadjuvant chemotherapy for bladder cancer even with its limitations regarding

patients selection, current development of surgical technique and current chemotherapy combi-
nation has shown to improve overall survival by 5-7% at 5 years and should be considered in mus-
cle invasive bladder cancer, irrespective of definitive treatment.
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pathology, who referred to another urology department
for macrohematuria. After general diagnostic workup the
patient underwent transurethral resection of the bladder
tumour (TURBT) with histological diagnosis of a muscle-
invasive high grade transitional cell carcinoma.
After the patient presented to our department she under-
went a contrast enhanced computed tomography of chest
and abdomen which revealed negativity for cancer in
chest, liver, spleen, pancreas, kidneys and adrenals, no
lymphadenopathy in the retroperitoneum and an 11 mm
pathological thickening in the left side of bladder; on this
side pathologic tissue reached the rectus abdominis and
obturator muscles with a maximum extension of about
44 mm and at this level the mass is not separable from the
left external iliac vein. 
Moreover immediately behind is evident another small
solid tissue of pathological significance of about 15.5
mm; in the context of the muscles located caudally to the
left ileo-pubic branch it is visible a 20 mm solid nodule
with contrast enhancement of pathological significance
(Figures 1, 2, 3).
The patient was therefore referred to our oncologic
department where between 10/2011 and 12/2011
underwent three cycles of gemcitabine + cisplatine (GC)
combination chemotherapy. The contrast enhanced com-
puted tomography done after chemoterapy showed almost
complete disappearance of the pathologic tissue located at
the left bladder side with a small residual focal thickening
of the bladder wall. Moreover the exam showed the
absence of the satellite obturator muscle nodulation previ-
ously highlighted (Figures 4, 5, 6, 7). 
In January 2012 patient underwent TURBT in our
department with histological diagnosis of cancer-free
bladder mucosa characterized by mild chronic inflam-
mation within the sub-epithelial connective tissue.
After multidisciplinary discussion with oncologists and
radiotherapists we therefore advised the patient to com-
plete therapy programming a chemo-radiotherapy
treatment. 

DISCUSSION
Neo-adjuvant chemotherapy provides an opportunity to
consider bladder preservation in selected patients who
achieve a pathologic complete response. MSKCC report-
ed their experience with neo-adjuvant chemotherapy fol-
lowed by bladder sparing surgery for patients with mus-
cle-invasive T2-T3, N0, M0 bladder cancer (9). Of 111
patients undergoing neo-adjuvant chemotherapy fol-
lowed by transurethral resection of the bladder tumour
(TURBT), 60 (54%) achieved a complete pathologic
response (pT0). Of these 60 patients, 43 underwent
bladder-sparing surgery (either TURBT or partial cystec-
tomy). 
After a median follow-up of 10 years, 74% of these
patients are alive, with only 30% of patients developing
an invasive recurrence. 
This study suggests that a pT0 afforded by neo-adjuvant
chemotherapy may safely permit bladder-preserving sur-
gery in select patients.
The advantages of neo-adjuvant chemotherapy over an
adjuvant design include: 

a) better tolerance of chemotherapy prior to cystectomy
than post-operatively; 

b) avoidance of delay in administering chemotherapy
due to post-operative morbidity and recuperation
often encountered in the adjuvant approach; 

c) urinary diversion after radical cystectomy may be
associated with some decrement in renal function,
thus limiting the use of adjuvant cisplatin; 

d) neo-adjuvant chemotherapy allows “in vivo” che -
mosensitivity testing, which can help for future
chemotherapy agent selection; (e) chemotherapy is
delivered at the earliest time point, when the burden
of micrometastatic disease is expected to be low (10).

Figures 1-3.

Pre treatment.

1.

2.

3.
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The main disadvantage of neo-adjuvant chemotherapy is
that definitive local therapy (cystectomy or radiotherapy)
is anyway delayed during the treatment period, what
could compromise the outcome in patients not sensitive
to chemotherapy. Furthermore, significant toxicity associ-
ated with neo-adjuvant chemotherapy may preclude
potentially curative definitive local therapy. It is to be con-
sidered indeed that there is a substantial fraction of
patients who do not respond to preoperative chemother-
apy and are thus exposed to potential toxicities of treat-
ment, without achieving significant clinical benefit; hence
it is prudent to closely monitor patients receiving neo-
adjuvant chemotherapy to identify those with chemore-
fractory and early progressive disease to divert them to
early radical cystectomy. Furthermore delaying surgery
may be particularly damaging to those patients who do
not respond to preoperative treatment.
Advances in our understanding of the molecular biology
of transitional cell bladder carcinoma may led to the dis-
covery of biological markers able to predict tumour
response to chemotherapy.

CONCLUSIONS
Despite the large accumulated body of evidence support-
ing neo-adjuvant cisplatin-based combination chemother-
apy for muscle-invasive bladder cancer, its utilization is
lower than adjuvant chemotherapy, probably also due to
an elderly patient population with multiple comorbidities
(11). Large, prospective randomized trials, as well as three
meta-analyses provide ample support for a survival bene-
fit associated with neo-adjuvant platinum based combina-
tion chemotherapy prior to definitive local therapy for
muscle-invasive bladder cancer. 
The strategy, supported by level I evidence is to offer neo
adjuvant cisplatin based combination chemotherapy to all
cisplatin-eligible patients with cT2-T4aN0M0 (12).
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INTRODUCTION
The lymphangioma is a congenital malformation caused
by abnormal development of the lymphatic vessels. It usu-
ally manifests in childhood yet infrequently in adults. 
The neck (75%) and the axillary region (20%) are the
most common sites for manifestation of this pathology, but
some cases have also been described with retroperitoneal,
mesenteric, omental, colonic and pelvic localisation (1-2).
The perirenal lymphangioma is extremely rare, and very
few cases have been described in literature (3-7).
Below we report on a case of retroperitoneal perirenal
lymphangioma.

CASE REPORT
Woman, 16 years of age, with a family history of bladder
cancer and suffering from gastro-oesophageal reflux dis-
ease and polycystic ovary syndrome.
Following recurring episodes of colic-like, right side
back pain, the patient underwent an ultrasound which
detected a multiloculated cystic lesion of 5 x 1 cm sur-
rounding the lower pole of the right kidney. 
Subsequently a CT scan and an MRI detected, in the

right perirenal space, a liquid multiloculated lesion, with
no enhancement, positioned to wrap around the lower
pole of the kidney (47 x 16 x 58 mm). 
In particular, the mass presented a low intensity of signal
to resonance in the T1 weighted sequence and high
intensity in the T2 weighted sequence. In light of these
findings the hypothesis of a lymphangioma was pro-
posed (Figures 1-4). 
Surgery was performed using the Da Vinci robotic sys-
tem with transperitoneal access: upon opening the right
lateral paracolic space, the gonadal vein and the ipsilat-
eral ureter were identified. They were effectively involved
circumferentially, but not infiltrated by the neoformation
which was confirmed to have a multiloculated cystic-like
appearance with a clear content. Once dissection was
concluded it was possible to identify a lymphatic duct
coming from the renal pedicle, which likely drained the
lesion, and selectively close it using clips. At the conclu-
sion of surgery no drains were positioned and the para-
colic gutter was sutured. 
Macroscopically the lesion appared as in brownish grey
lesion of 3 x 1.5 x 0.8 cm. Histopathological investiga-
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cases have been described in literature. A case of  retroperitoneal perirenal lymphan-
gioma is reported. Following recurring episodes of colic-like, right side back pain, a
16 year woman underwent an ultrasound which detected a multiloculated cystic lesion

of 5x1cm surrounding the lower pole of the right kidney. Subsequently a CT scan and an MRI
detected, in the right perirenal space, a liquid multiloculated lesion, with no enhancement.
Surgery was performed using the Da Vinci robotic system with transperitoneal access.
Once dissection was concluded it was possible to identify a lymphatic duct coming from the
renal pedicle, which likely drained the lesion, and selectively close it using clips. In conclusion,
the cystic lymphangioma, must be considered among the differential diagnoses of retroperi-
toneal cystic lesions. These rare tumours have an excellent prognosis, with full remission of the
symptomatology following complete surgical excision.
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gical removal, for aesthetic reasons if superficial, or due
to compression on adjacent structures if deeper. 
Retroperitoneal lymphangiomas are particularly rare and
represent approximately 1% of all lymphangiomas. Their
diagnosis is usually incidental, since in most cases they are
also asymptomatic, but may present with abdominal pain,
fever, haematuria, renal colic and they may also compress
or infiltrate adjacent organs. Occasionally they may be
complicated following intralesional haemorrhaging or
rupture (7-10). Preoperative diagnosis relies on the use of
ultrasound and CT scans, as well as MRI, and allows for a
diagnosis to be reached with sufficient accuracy, so that a
biopsy (which is technically difficult due to the cyst-like
nature of the lesion) is considered unnecessary. Clinical
monitoring is possible for asymptomatic lesions, while
treatment is necessary for those that are symptomatic. This
may consist exclusively of percutaneous aspiration of the
content, with possible percutaneous sclerotization, but
with a significant risk of superinfection and bleeding,
either local or intraperitoneal, and also of recurrence
which, exceptionally – 1 case reported – may be dissemi-
nated and fatal (9, 12). Generally, therefore, surgical
removal is required which, considering the benign nature
and the generally young age of the patient, must aim at
being both radical and with reduced invasiveness.

tion (also performed with staining using Podoplanin
which is specific for lymphatic vessels) characterised the
mass as a non-encapsulated multicystic lesion, consist-
ing of a thin-walled dilated vascular structure, lined with
flattened endothelial cells, with no erythrocytes and
therefore compatible with the diagnosis of perirenal lym-
phangioma (Figures 5, 6).
The postoperative course lasted 4 days and was
uneventful. The patient confirmed full regression of her
painful symptoms and an ultrasound scan at 2 months
proved negative. 

DISCUSSION
The lymphangioma is a congenital malformation caused
by abnormal development of the lymphatic vessels. 
Many etiopathogenic theories have been proposed,
which mainly trace back to obstruction of the lymphat-
ic ducts secondary to post-inflammatory fibrosis. The
pathology usually affects children and is localised in the
cervical (75%) and axillary (20%) regions, but a few
cases have also been described in adults, with retroperi-
toneal, mesenteric, omental, colonic and pelvic localisa-
tion (1-2). It is usually an asymptomatic pathology, but
when the lesions are voluminous they may require sur-

Figures 1-2.

RMI.

Figure 3-4.

CT.
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The case presented reports a right side retroperitoneal
perirenal lymphangioma which presented with pain,
probably due to compression of the upper urinary tract
which was encompassed by the lesion, as it would seem to
be confirmed by the full regression of symptoms following
removal. We have reported the first case, at our knowl-
edge, of robot-assisted laparoscopic removal. The proce-
dure was, therefore, conducted with low invasiveness as
confirmed by the good postoperative course; trans-peri-
toneal access was chosen to facilitate the mobility of the
robotic system and to benefit from the best possible field
of vision in the surgical area which included structures
such as the ureter, the gonadal vein and the vena cava. 
The decision was taken to close the retroperitoneal space
again, to confine any possible postoperative complica-
tions, but also to avoid positioning a drain which could
have maintained secretion from the lymphatic ducts in
the event of poor lymphostasis.

CONCLUSIONS
In conclusion, the cystic lymphangioma, must be consid-
ered among the differential diagnoses of retroperitoneal
cystic lesions. It is a rare lesion in adults, and radiological
investigation provides preoperative diagnostic information
that is important for an effective surgical approach and for
intra-operative management of the pathology.
These rare tumours have an excellent prognosis, with full
remission of the symptomatology following complete
surgical excision.
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INTRODUCTION
Peyronie’s disease is a well recognized but not clearly
understood condition generally afflicting men in their
50s and it is characterized by thickening, calcifications,
septal fibrosis and plaques in the tunica albuginea
resulting in penile deformity making intercourse diffi-
cult if not impossible. 
Diagnosis rests upon medical history and clinical examina-
tion of the penis. Among the imaging modalities available,
ultrasonography (US) is the modality of choice to assess the
size and location of the plaques, to establish disease sever-
ity and to monitor progression and response to therapy. 
Real time elastosonography (RTE) is a newly developed
dynamic technique, based upon the principle that, under

compression by an external force, the softer parts of a tis-
sue deform easier than the harder ones. 
Elastosonography has been employed to differentiate
cancers from benign lesions in prostate (1, 2) lymph
nodes (3), breast (4) thyroid (5, 6) uterus (7) and testis
(8) and the set of diagnoses that can benefit from an
assessment by means of this new imaging modality is
expanding. Peyronie’s disease induces considerable
changes in the soft tissue structure of the penis modify-
ing its elastic properties and leading to increased firm-
ness; this reduced elasticity can be assessed by measur-
ing the degree of distortion of the US beam under the
application of an external force during the examination. 

ORIGINAL PAPER
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Valentina Riversi 1, Valeria Tallis 2, Stefano Trovatelli 2, Arben Belba 2, 
Luca Volterrani 1, Francesca Iacoponi 3, Roberto Ponchietti 2

1 Imaging Department AOUS of Siena, Siena, Italy
2 Department of Urology University of Siena, Siena, Italy
3 Department of Biomedical Sciences, Applied Biology Section, University of Siena, Siena, Italy

Objective: To evaluate the performance of real time elastosonography (RTE) in the iden-
tification of different types of  penile lesions in patients with Peyronie’s disease.
Materials and methods:  Seventy four consecutive patients with complaints of Peyronie’s
disease underwent B-Mode ultrasonography (US) and RTE of the penis in the same sit-
ting. In each patient all sequences of elastosonography and B-Mode US were recorded and

compared to evaluate the diagnostic performance of the new imaging technique.
Results: B-Mode US detected penile plaques in 64 patients (86.41%) and elastosonography con-
firmed these data. In the remaining 10 patients elastosonography documented, in five of them,
areas of reducing elasticity suggesting the presence of initial fibrosis.  Cohen’s K was used to eval-
uate the discordances between B-Mode US and Elastosonography scan. A p value < 0.05 (two
tailed) was considered statistically significant. The penile curvature (K = 0.353; p = 0.125) and the
painful erection (K = 0.500; p = 0.248) evaluations were discordant: the B-mode US underestimat-
ed the positive cases. Instead the penile plaque and curvature > 30°, and the penile plaque evalua-
tions were completely concordant.
Conclusions: RTE is a simple, non invasive, rapid complementary imaging technique that may
improve the accuracy of B-Mode US in detecting penile lesions in patients with Peyronie’s disease.
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MATERIALS AND METHODS
The present study was carried out in two phases.
Initially a group of 15 healthy volunteers (age 20-76 yr,
mean 49.1 yr) underwent B-Mode US and RTE of the
penis to establish a basic elastosonographic semiological
pattern because these data have not been reported in the
literature.
Subsequently, we studied a group of consecutive 74
males (age 31-78 yr, mean 55.8 yr) attending at our
Institution with complaints (painful and/or impaired
erection, penile curvature > 30°) suggesting Peyronie’s
disease. The diagnostic assessment was carried out
according to European Association of Urology (EAU)
Guidelines on Male Sexual Dysfunction.
According to the current privacy law, all patients were
guaranteed privacy protection and a proper use of person-
al data; oral informed consent was obtained from them.
We performed elastosonography of the penis as comple-
mentary imaging study in the diagnostic evaluation of
our patients.
Conventional US and RTE of the penis were performed
and evaluated by two experienced radiologists (VR and
LV) at the same sitting using digital US scanning Hitachi
EUB 8500 Logos (Hitachi Medical System, Tokyo, Japan)
and high frequency linear array transducer (14-6 MHz
EUP-L53 Hitachi Medical System, Tokyo, Japan).
We performed real time freehand US elastosonographic
measurements using the same real time instrument and
the same probe with a flat base applied to the probe to
achieve optimal adherence to the penis as well as uni-
form application of the compression to the region of
interest. The freehand compression applied to the penis
was standardized by real time measurement displayed on
numeric scale (graded 1-5) to maintain an intermediate
level optimal for elastosonographic evaluation. 
The dedicated software CAM (Combined Autocorrelation
Method) ensured to obtain a fine estimation of the tissue
displacement and produced the elastosonographic images.
The calculated elasticity values were then color coded cor-
responding to the tissue elasticity, the color scale elastici-
ty ranged from red (elastic tissue) to blue (anelastic tissue);
the components with average strain are displayed as green.
These elastosonograms were superimposed on the translu-
cent corresponding the B-Mode scan to correlate the strain
distribution to the B mode image.

Statistical analysis
Data were reported as absolute frequencies and percent-
ages (%). Cohen’s K was used to evaluate the discordances
between B-Mode US and Elastosonography scan. A p value
< 0.05 (two tailed) was considered statistically significant.
All analyses were performed by SPSS v.16 for Windows
(SPSS Inc., Chicago, IL, USA).

RESULTS
In each patient his echosonographic images of the penis
were compared to his elastosonographic ones to evaluate
the diagnostic performance of this new imaging modali-
ty. B-Mode ultrasonographic images and elastosono-
grams of the penis are depicted in Figure 1.
In the healthy men the elastosonogram of the penis is
characterized by a relatively uniform green light of the
region of interest as in the surrounding tissue (Figure 1A).
Out of 74 patients with complaints of Peyronie’s disease
B-Mode US detected the presence of penile plaques in 64
(86.49%); on elastosonographic evaluation these
plaques appear as blue zones (anelastic tissue) sur-
rounded by green and red softer tissue (Figure 1B). 
Moreover in 7 of these 64 patients (10.94%), elas-
tosonography documented a larger well-defined entirely
blue area indicating a dorsal plaque underestimated with
conventional US because of areas of isoechogenity to
tunica albuginea (Figure 1C).
In the remaining 10 patients with complaints of Peyronie’s
disease, no evidence of penile plaque or thickening of the
tunica albuginea was detected at B-Mode US, nevertheless
the elastosonography documented in five of them a large
and defined area with a relevant presence of blue color
suggesting an area of reduced elasticity of the tissue as in
the presence of fibrosis (Figure 1D).
In Table 1 were reported the frequencies related of B-
Mode US and Elastosonography concerning some clini-
cal findings: penile plaques and curvature > 30°, penile
plaques, penile curvatures and painful erection. 
The penile curvature (K = 0.353; p = 0.125) and the
painful erection (K = 0.500; p = 0.248) evaluations were
discordant: the B-mode US underestimated the positive
cases. Instead the penile plaque and curvature > 30°,
and the penile plaque evaluations were completely con-
cordant. 

Table 1.

Frequencies of some clinical findings of the 74 studied patients.

Positive Negative

Clinical findings N° cases B-Mode Elastosonography B-Mode and Elastosonography

Penile plaque and curvature > 30° 8 (10.81%) 8 (100%) 8 (100%) 0

Penile plaque 51 (6.89%) 51 (100%) 51 (100%) 0

Penile curvature 11 (14.86%) 4 (36.36%) 8 (72.72%) 3 (27.27%)

Painful erection 4 (5.4%) 1 (25%) 2 (50%) 2 (50%)

Total 74 (100%) 64 (86.49%) 69 (93.24%) 5 (6.76%)
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the degree of distortion of the US beam under application
of an external force on the structure examined (14). Some
pathologic conditions (cancer, fibrosis, scars) induce con-
siderable changes in the soft tissue structure modifying its
elastic properties and leading to increased firmness and
reduced strain of the tissue. 
RTE is a safe, noninvasive, easy to perform technique and
the skill needed to acquire adequate images is similar for
conventional US and elastosonography. In our opinion
elastosonography may represent a new powerful tool in
the management of patients with complaints of Peyronie’s
disease. 
In fact Peyronie’s disease induces considerable changes in
the soft tissue structure of the penis modifying its elastic
properties and leading to increased firmness and, from a
diagnostic point of view, the penis is well positioned for
elastosonographic evaluation and can be easily assessed
and efficiently compressed with a probe. 
In patients with US visualized penile plaques, elas-

DISCUSSION
Peyronie‘s disease is well recognized clinical problem
affecting middle aged and older men characterized by
painful erection, penile plaques and deformities and
erectile dysfunction. 
The pathogenesis of Peyronie’s plaques formation is still
obscure; it is currently considered a wound healing dis-
order occurring in genetically susceptible subjects to
form localized fibrosis as a response to repeated micro-
traumas of the tunica albuginea (9-12).
Diagnosis and characterization of penile plaques are
based on physical examination and B-Mode US. Penile
ultrasound is the imaging modality of choice to assess
size, location of penile plaques and often is demonstra-
tive of septal fibrosis and intracavernosal fibrosis among
men who have not palpable plaques (13).
RTE is a newly developed dynamic technique based upon
the principle that, under compression by an external
force, the softer parts of a tissue deform easier than the
harder ones. This elasticity can be assessed by measuring

Figure 1.

Conventional B-Mode and elastosonogram of the penis in controls and patients with Peyronie’s diseases.

A. Right. conventional B-Mode of normal penis.
Left: the elastosonogram of healthy man is charachterized 
by a relatively uniform green light as in the surrounding tissue.

B. Right: conventional B-Mode image of hyperechoic dorsal nodule.
Left: the hard (blue) plaque can be displayed in comparison 
to the surrounding softer (red and green) tissue.

C. Right: conventional B-Mode of hypoechoic dorsal nodule.
Left: at elastosonography a well-defined entirely blue area 
indicates a dorsal plaque underestimated with US because 
of lesion isoechogenity to tunica albuginea.

D. Right: conventional B-Mode: no evidence of penile plaque 
or thickening of the tunica  albuginea.
Left: at elastosonography, a large and defined dorsal area 
with relevant presence of the blue colour discloses 
an area of reduced elasticity.
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tosonography has the potential to better identify and
characterize these penile lesions and the involvement of
the surrounding tissues and to help us in monitoring the
progression of the disease and the response to therapy.
In patients with no US detectable penile plaques elas-
tosonography can allow us to detect the early stage of the
disease (areas of reduced elasticity) and to initiate a time-
ly treatment with better outcome and quality of life.
In the present study elastosonography of the penis con-
firmed the B-Mode ultrasound findings of penile plaques
in 64 patients with complaints of Peyronie’s disease and in
7 cases  provided additional information in the charac-
terization of isoechogenic lesions underestimated by
conventional US. 
In 10 cases, penile plaques were not detected by con-
ventional US, nevertheless elastosonographic evaluation
revealed in five patients areas of reduced elasticity of the
tissues suggesting the presence of fibrosis.

CONCLUSIONS
These preliminary data suggest that RTE is a new dynam-
ic noninvasive technique that may represent a simple,
rapid and complementary method to B-Mode US in the
identification and differentiation of penile plaques in
patients with Peyronie’s disease, moreover it may repre-
sent a useful tool to identify areas of reduced tissue soft-
ness even in the absence of penile plaque. 
Larger prospective studies are necessary to confirm these
results and to ascertain the diagnostic accuracy and the
clinical usefulness of this imaging technique.
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