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Alper Bitkin, Mehmet Yücel, Ali ihsan Taşçı
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INTRODUCTION
Kidney transplantation is considered the gold standard
treatment for patients with end-stage renal disease
(ESRD). It improves the quality of life, long-term sur-
vival and is considered the most cost-effective form of
treatment for these patients. The incidence of ESRD is
increasing, especially in developing countries, due to the
rampant epidemic of diabetes mellitus (DM) and the aging
process. Type 2 DM has now overtaken glomeru-

lonephritis as the major cause of ESRD. It has been esti-
mated that the incidence of ESRD in developing coun-
tries is 48-240 per 1 million population (pmp), com-
pared with 88.9-338 pmp in developed regions. Another
factor boosting the importance of kidney transplantation
in developing countries is that the economies of most
developing countries have other priorities, and generally
less than 5% of the Gross National Product is spent on
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Introduction: A collaboration between the Regional Health Agency of Puglia (ARES),
the Italian Ministry of Health and the Albanian Ministry of Health, was realized in
2008. One of the areas of interest was to promote the performance of kidney trans-
plants in Albania by Albanian medical staff, funded with nearly 2 million euros. The
program included two major goals: to transmit the required know-how to health care

staff and to upgrade the Albanian facilities and equipment to the standards necessary for suc-
cessful transplantation. 
Materials and Methods: During the year 2008, two couples of Albanian patients were trans-
planted at the Department of Emergency and Organ Transplantation-Urology Unit in Bari,
Italy. The surgical procedures were performed by mixed surgical teams, with the active partic-
ipation of Albanian medical staff under the guidance of the Italian colleagues. The first kidney
transplant was performed at the end of January 2008 and the second in June 2008. Both surgi-
cal procedures and post-transplant periods were clinically uneventful. 
Results: After returning to Albania the trained team started to carry out team-work, preparing
the patients for the first kidney transplantation. The first donor-patient couple was prepared
for kidney transplantation at the end of 2008. On the 26th March 2009 the first kidney trans-
plant was performed by the Albanian medical team, with the active participation of 2 Italian
urologists from the University of Bari.
Conclusions: Appropriate training, equipment, and infrastructure are necessary to build a
rational, functional national system for organ transplantation. Continuous exchange of ideas
and data on kidney transplantation between Albania and Italy will probably contribute to
extend such forms of cooperation to the western Balkans in the near future.

KEY WORDS: Kidney transplantation; International cooperation; Training.
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major factor influencing ESRD is still
Glomerulonephritis (GN) (Figure 1)
but in the last 20 years, due to socio-
economic changes the number of
patients with DM-induced ESRD has
increased, gradually vying with GN as
the main cause of ESRD. However, the
real incidence may be higher because of
screening difficulties, poor referrals and
missed diagnoses. No kidney trans-
plantation was performed in medical
facilities in Albania up to 2008. A num-
ber of selected patients with ESRD eli-
gible for kidney transplantation under-
went living related kidney transplanta-
tion in foreign countries, mainly
Turkey, Greece and Italy, either thanks
to bilateral government agreements or
privately. 

By 2008, 102 patients had undergone kidney transplant,
and 5 hemodialysis centres were functioning at that
time, with more than 200 patients treated by the
Albanian nephrology service. The Albanian Parliament
then approved a new law allowing kidney transplanta-
tion. Nevertheless, the health service staff had little expe-
rience of histocompatibility testing, cross-matching,
immunosuppressive protocols and management of post-
transplant complications. 
The increasing number of ESRD patients needing
hemodialysis or kidney transplantation, the lack of med-
ical infrastructure, equipment and experience with kid-
ney transplantation procedures, and the higher cost of
hemodialysis as compared with kidney transplantation,
made it imperative to rectify this situation and, in col-
laboration with the Department of Emergency and Organ
Transplantation-University of Bari (Italy), the Albanian
nephrology service at the University Hospital Centre
“Mother Teresa” in Tirana started nationwide registration
of uremic patients this year. 

INTERREG III
This collaboration between Italy and Albania is a part of
a larger project called INTERREG III, which is a
European Union-funded program that promotes part-
nerships among European regions, formed to work
together to achieve common projects. By sharing knowl-
edge and experience, these partnerships enable the
regions involved to develop new solutions to economic,
social and environmental challenges.
Interreg III consists of 3 strands and has a total budget of
4,875 billion euro (1999 prices).
• Strand A consists of cross-border cooperation

between adjacent regions, aiming to develop cross-
border social and economic centres through common
development strategies. The Italian-Albanian experi-
ence with kidney transplants falls into this strand.

• Strand B consists of transnational cooperation
involving national, regional and local authorities,
whose aim is to promote better integration within the
Union through the formation of large groups of
European regions.

• Strand C consists of interregional cooperation,

Figure 1.

The epidemiology of ESRD in Albania.

health. The high cost of dialysis limits this procedure to
a small percentage of high income population, making a
successful renal transplant program a greater necessity.
The estimated annual cost of medical care for patients
undergoing chronic dialysis is about $50,000 (US data).
Medical costs during the first year after renal transplan-
tation are considerably higher and estimated to be near-
ly $100,000. By contrast, after the first post-transplant
year the cost of care is less than the cost of dialysis
despite the annual cost of immunosuppressive therapy,
that is equal to approximately $10,000. The mean
cumulative cost of dialysis and transplant are about the
same for the first 4 years of therapy. Thereafter, overall
costs are lower after successful renal transplantation.
Worldwide, the number of patients with ESRD begin-
ning dialysis increased 33-fold in the period 1970-1987,
but the number of transplants increased only 5-fold.
Only 10% of all transplants are performed in developing
nations (1-4).
The Albanian population numbers 3.2 million people,
50% of whom live in urban areas. Gross national income
per capita is less than 2000!, and only 2.9% of the GDP
(Gross Domestic Product) is spent on health services. 
The incidence of ESRD is estimated to be 116 pmp/year,
and approximately 400 new ESRD patients are registered
each year. Dialysis programs in Albania began in 1985, at
Tirana University Hospital Centre “Mother Teresa”, starting
with 6 patients per year. The number of ESRD patients
treated with hemodialysis reached 12 patients/year in
1999, catering for only a small proportion of ESRD
patients. Because of the limited resources, the manage-
ment of ESRD posed complex medical, social, moral and
economic challenges for patients and communities in
Albania. In the following years, the number of dialysis
centres increased to 5 centres in 2008, and a total of 280
patients were treated in 2009. Hemodialysis centres are
situated in Tirana (192 patients), Shkodra (36 patients),
Elbasan (40 patients) and Gjirokastra (12 patients). In
2002 the continuous peritoneal dialysis program was
started, and so far 26 patients with continuous ambula-
tory peritoneal dialysis (CAPD) have been treated. The
epidemiology of ESRD in Albania is similar to that in
other developing and Eastern European countries. The

GN: Glomerulonephritis; TID: tubulo-interstitial diseases; HTA: arterial hypertension;
ADPKD: Polycystic Kidney Disease
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kidney transplant was performed at the end of January
2008 and the second in June 2008. Both surgical pro -
cedures and post-transplant periods were clinically
uneventful. The experience gained during this period
provided a solid basis for preparing future kidney trans-
plant programs in Albania, and was the cornerstone for
further collaboration between the two medical facilities in
Italy and Albania. Working together in mixed teams
helped both partners in different ways: the Italian part-
ners gained a better understanding of what needed to be
improved to satisfy the needs of the Albanian partners,
while the Albanian team gained their first experiences,
and focused more on what needed to be learned. Positive
factors that helped to achieve the projected goals during
the project included the Italian team's experience with
kidney transplantation and the Albanian staff's willing-
ness to learn and achieve the goals, as well as cultural
and social similarities between these two neighbouring
nations. 

THE RETURN TO ALBANIA
Rebuilding the operating theatres took longer than
expected, and the Albanian government provided the
additional funds needed to fulfil the necessary standards.
After returning to Albania the trained team started to
carry out team-work, preparing the patients for the first
kidney transplantation. At the same time, a publicity
campaign aimed at increasing public awareness of the
issue of kidney transplantation was started. 
The first donor-patient couple was prepared for kidney
transplantation at the end of 2008. On the 26th March
2009 the first kidney transplant was performed by the
Albanian medical team, with the active participation of
2 Italian urologists from the University of Bari. The
patient was an 18-year-old girl with bilateral chronic
glomerulonephritis, in hemodialysis since October
2008. The donor was her father, a 52-year-old with no
medical history of disease. The postoperative period was
free from major complications, and the BUN and creati-
nine levels returned to normal values within 2 weeks
postoperatively.

CONCLUSION
In conclusion, the experience of the Interreg IIIC project
can be summarized as follows:
– A correct training and close collaboration between

teams allowed transplant parameters to be optimized,
graft function maximized and costs and complica-
tions minimized.

– Kidney transplantation is a very fragile process in
which attention must be paid to all details; it cannot
be achieved without close team-work. 

– It is very important to build a rational, functional
national system for organ transplantation. 

– Appropriate training, equipment, and infrastructure
are necessary to achieve this goal. 

– It is essential to set up national registries for kidney
transplantation to assess the impact of ESRD in each
nation.

– Continuous exchange of ideas and data on kidney

whose purpose is to improve the effectiveness of
regional development policies and instruments
through large-scale information exchange and shar-
ing of experience (networks). 

This collaboration between the Regional Health Agency of
Puglia (ARES), the Italian Ministry of Health and the
Albanian Ministry of Health, was realized in 2008. One of
the areas of interest was to promote the performance of
kidney transplants in Albania by Albanian medical staff,
funded with nearly 2 million euros. The program includ-
ed two major goals: to transmit the required know-how
to health care staff and to upgrade the Albanian facilities
and equipment to the standards necessary for successful
transplantation. 
The Albanian Kidney Transplant group consisted of
nephrologists, urologists, immunologists and a trans-
plant coordinator for the Kidney Transplant Project.
A team of 2 nephrologists, 2 immunologists, 1 patholo-
gist, 3 urologists, 1 anesthesiologist and 3 nurses was
selected to attend training courses at the University of
Bari in specific areas of kidney transplantation.
Timetables and training programs were previously dis-
cussed by the Project Coordinators and Chairmen of the
departments involved in Albania and Italy. 
At the same time, preparation of the appropriate medical
infrastructure for kidney transplantation was started at
the UHC “Mother Teresa” in Tirana by the Albanian
Government, in close collaboration with the Italian part-
ners, mainly focused on rebuilding the operating the-
atres at the Urology Service in conformity with the neces-
sary standards, and supplying the nephrology and
immunology services with appropriate equipment. The
INTERREG IIIC program was involved in providing the
equipment needed for all the kidney transplantation
procedures: ultrasound machines, surgical tools,
hemodialysis machines, immunological testing etc.
At the Department of Emergency and Organ Transplantation
- University of Bari, the Albanian team was actively
involved in all activities related to kidney transplantation.
One of the main topics was the organization, functions
and flow of responsibilities among the different struc-
tures involved in a transplantation system. The training
program included lectures on topics related to kidney
transplantation, as well as participation in all the clinical
activities. Surgical aspects of kidney transplantation were
another point of interest: the Albanian team actively par-
ticipated in all stages of kidney transplantation proce-
dures, and in particular in 22 kidney transplants (20
from cadaveric and 2 from living donors), 12 organ
retrievals from cadaveric donors, 2 allograft nephrec-
tomies, various graft biopsies and also clinical and surgi-
cal management of post-transplant complications.
During the year 2008, two couples of Albanian patients
were transplanted at the Department of Emergency and
Organ Transplantation-Urology Unit, University of Bari,
Italy. Selection, cross matching testing and preparation of
donor-recipient couples were done in Albania and
checked in Italy prior to performing the transplants. The
surgical procedures were performed by mixed surgical
teams, with the active participation of Albanian medical
staff under the guidance of the Italian colleagues. The first
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transplantation between Albania and Italy will prob-
ably contribute to extend such forms of cooperation
to the western Balkans in the near future.
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INTRODUCTION
Ureteropelvic junction (UPJ) obstruction implies signifi-
cant impairment of urinary transport from the renal
pelvis to the ureter. The etiology of UPJ obstruction
includes congenital and acquired conditions. The intro-
duction of prenatal sonographic screening in the 1980s
dramatically changed the presentation and treatment of
UPJ obstruction. The majority of congenital cases of UPJ
obstructions are now diagnosed in the prenatal period
(1). A congenital UPJ obstruction may be due to either
an intrinsic or an extrinsic cause, or, in some cases, to
both with approximately 13,000 newborns each year in
the United States diagnosed with this condition (2).
The etiopathogenesis of intrinsic UPJ obstruction has not
been clearly defined yet. Production, spread and coordi-
nation of ureteral peristalsis have been attributed to cells

providing peristaltic movement and the transmission
pathways in between myogenic and neural factors (3-4).
Interstitial cells with numerous of the morphological fea-
tures and c-kit immunoreactivity of interstitial cells of
Cajal (ICC), the well-known pacemaker cells in the
intestine, have been confirmed to be present in small
numbers within the UPJ of many mammals (5). C-kit
positive ICC-like cells are defined as cells responsible for
the pacemaker activity which produces and coordinates
peristaltic motility (6-7). These are thought to mediate
neurotransmission by creating slow electrical activity,
which produces peristaltic activity (8). Typically, ICC-
like cells have a narrow cytoplasm, a large oval nucleus
and a fusiform morphology with two dendritic exten-
sions (6). These cells are recognized by specific antibod-
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Objectives: C-kit positive interstitial cells of Cajal (ICC)-like cells are defined as pace-
maker cells in the ureter, which produce and coordinate peristaltic motility. To inves-
tigate the changes in ICC-like cells and innervation in segments of intrinsic uretero-
pelvic junction (UPJ) obstruction. 
Material and Methods: Full thickness specimens obtained from UPJ segments (n = 77)

were divided into 3 groups. Group I included 32 intrinsic UPJ obstruction segments, separated
into 3 subgroups: Group Ia (proximal), Group Ib (obstruction, intermediate) and Group Ic (dis-
tal segments). Group II included 30 normal UPJ segments derived from the nephrectomy spec-
imens. In Group  III, 15 UPJ segments of chronic obstruction were analyzed. Formalin fixed,
paraffin embedded specimens from UPJs were analyzed immunohistochemically for CD117,
S100 and synaptophysin protein expression in nerve plexus and ganglionic cells in the neuro-
muscular junction.
Results: Group Ib showed significantly decreased (p < 0.05) positive staning with c-kit proto-
oncogene protein (CD117), S100 and synaptophysin proteins compared with Group Ia and
Group Ic. ICC-like cells were observed in increased number (p < 0.05) in Group Ia compared
to Groups II and III. Group Ib had lower synaptophysin positivity compared to Group II.
Conclusions: The findings support the hypothesis of decreased innervation in the etiopathogen-
esis of intrinsic UPJ obstruction. Increased number of ICC-like cells in Group Ia suggests that
peristaltic activity is higher in pelvicalyceal region.

KEY WORDS: Innervation; Peristalsis; Proto-oncogene protein c-kit; Ureter.

Submitted 3 January 2011; Accepted 30 March 2011

Summary



ies against tyrosine kinase receptor proto-oncogen c-kit
expressed on their surface (9-11).
In this study, the role of ICC-like cells and neural cell
markers in the intrinsic UPJ obstruction segments
were investigated. ICC-like cells and innervation alter-
ations between different segments of UPJ obstruction
from pyeloplasty materials were analyzed and compared
with normal and abnormal UPJ segments from nephrec-
tomies.

MATERIALS AND METHODS
Study group
A total of 77 specimens from UPJ region (1 cm to 3 cm),
obtained from patients who underwent Anderson-Hynes
dismembered pyeloplasty or nephrectomy surgeries
between 2003 and 2007 were used. The specimens were
divided into 3 Groups: 32 (41.5%) in Group I (intrinsic
UPJ obstruction segments), 30 (39%) in Group II (nor-
mal UPJ segments) and 15 (19.5%) in Group III (UPJ
segments of chronic obstruction). 
In Group I, intrinsic UPJ diagnosis was confirmed by
radiological and intraoperative findings in every case.
After being removed, the tissues were marked and than
resected at 5 mm intervals and separated into 3 sub-
groups; Group Ia: proximal segments; Group Ib:
obstruction (intermediate) segments; Group Ic: distal
segments of obstruction. Patients with extrinsic obstruc-
tion, such as aberrant vascular compression and inten-
sive periureteral fibrosis were excluded from the study.
In Group II, normal UPJ segments were obtained from
nephrectomy materials (with normal pelvis and ureter)
from patients who underwent surgery for other diseases
such as renal trauma or renal parenchyma tumor.
Transverse sections obtained from the same region of
UPJ (a funnel shaped area between the renal pelvis and
ureter) and 5 mm intervals were examined. 
In Group III, UPJ segments of chronic obstruction were
obtained from nephrectomy materials performed due to
ureter stones and tumors or reflux. These were obtained
in transverse sections, 5 mm distant from each other as
in Group II.

Immunohistochemical staining
We used various neuronal markers, including c-kit
proto-oncogene protein (CD117) (indicating ICC-like
cells), S100 (a nerve supporting cell marker) and synap-
tophysin (a synaptic vesicle marker). Paraffin embedded
UPJ sections (5 µm) were deparafinized and micro-
waved in citrate buffer (0.01 M, pH 6.0) for 4 times for
4 min. Sections were quenched in 3% hydrogen perox-
ide solution for 10 min and incubated for 5 min with
blocking buffer (Large Volume Ultra V Block, TA-125-UB;
Lab Vision, Fremont, CA). Sections were immunostained
with CD117 (RB-9038-R7, 200 μg/ml; Lab Vision),
Synaptophysin (RM-9111-R7, ready to use; Lab Vision)
and S100 Protein Ab-1 (MS-296-R7, 200 μg/ml; Lab
Vision) for 1 hour at room temperature. Secondary anti-
body (TP-125-BN, ready to use; Lab Vision) was applied
for 15 min. Sections were then incubated for 15 min
with tertiary antibody (Large Volume Streptavidin
Peroxidase, TS-125-HR; Lab Vision) and further incubated

129Archivio Italiano di Urologia e Andrologia 2011; 83, 3

Distribution of Cajal like cells and innervation in intrinsic ureteropelvic junction obstruction

for 10 min with AEC chromogene (Large Volume AEC
Substrate System, TA-125-HA; Lab Vision). Tissues were
then reverse stained in Mayer’s Hematoxylin (Mayer’s
Hematoxylin, 06002L; Bio-Optica, Milan, Italy) and were
mounted with aqueous mounting material (Mount Quick
aqueous mounting medium, 05-1740; Bio-Optica). 

Evaluation of immunohistochemical staining
Immunohistochemical evaluation of CD117, synapto-
physin and S100 positivity were observed in the form of
cytoplasmic staining. The number of CD117, synapto-
physin and S100 positive cells was evaluated by count-
ing stained cells per high power field at x400 magnifica-
tion using a polarizing microscope (Olympus BX50F4,
Japan). For each tissue section, 10 high power fields
were counted and averaged by an expert pathologist who
was blind to groups. Mast cells and fat cells were used as
internal control in staining with CD117 and S100,
respectively. Colonic muscularis propria containing gan-
glion cells was used as an external control for synapto-
physin staining. 

Statistical analysis
Statistical Package for Social Sciences was used for statis-
tical analysis and analysis of variance, Kruskal-Wallis,
Friedman and Mann Whitney U tests. 
P value of less than 0.05 was considered to be statistical-
ly significant. 

RESULTS
In Group I, staining of the proximal, obstruction and
distal segments from the intrinsic UPJ obstruction mate-
rial with CD117, S100 and synaptophysin were evaluat-
ed. CD117 staining (Figure 1) in lamina propria (LP),
muscularis propria (MP) and serosa (S) layers of Group
Ia increased significantly compared to those of Group Ib
(p < 0.05 for LP, p < 0.01 for MP and for S layers). In
Group Ic, such increases were observed in LP and MP
layers (p < 0.05). While S100 staining showed a signifi-
cant increase in the muscle tissue in Group Ia and
Group Ic compared to Group Ib (p < 0.05), no such dif-
ference was shown in S layer (p > 0.05). Synaptophysin
staining (Figure 2), on the other hand, showed promi-
nent increases (p < 0.05) in MP and S layer of Group Ic
compared to those of Group Ib. Moreover, these
increases were more significant in Group Ia compared to
Group Ic (p < 0.001).
When Group Ia was compared with Group II and Group
III, ICC-like cells were significantly more represented in
LP (p < 0.05) and S (p < 0.01) of Group Ia. There were
no significant changes for S100 and synaptophysin stain-
ing (data not shown). 
ICC-like cells staining showed no difference when
Group Ib was compared to  Group II and Group III (p >
0.05). On the contrary, synaptophysin positive staining
showed significant decrease in Group Ib compared to
Group II and Group III (p < 0.001). S100 staining
showed statistically significant increase only in the mus-
cle tissue of Group III (p < 0.05).
Group Ic showed similar staining characteristics with
Group II and Group III (p > 0.05) (data not shown).
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DISCUSSION
Currently, the etiology of intrinsic UPJ obstruction has
not been clearly defined. Our results showed significant
decreases in synaptophysin staining in obstruction seg-
ments of intrinsic UPJ obstruction. This outcome

demonstrated defective innervation in the intrinsic UPJ
obstruction due to a loss of innervation in obstruction
segments compared to proximal and distal segments of
intrinsic UPJ obstruction. Compared to normal UPJ seg-

Figure 1.
C-kit proto-oncogene protein (CD117) staining of interstitial

cells of Cajal-like cells (blue arrows) in (a) proximal, 
(b) intermediate, and (c) distal segments of intrinsic

ureteropelvic junction obstruction. Mast cells (white arrow)
were used as internal control in staining 

with CD117 (x 400 magnification).

A.

B.

C.

Figure 2.
Synaptophysin staining of ganglion cells (yellow arrows) 

in (a) proximal segment (p < 0.01) and 
(c) distal segment (p < 0.05) compared to 

(b) intermediate segment of intrinsic 
ureteropelvic junction obstruction 

(x 400 magnification).

A.

B.

C.



ments, intrinsic UPJ obstruction segments innervation
was similar only in the proximal and the distal segments.
However, compared to normal UPJ segments, UPJ seg-
ments of chronic obstruction had similar synaptophysin
staining. These data show that UPJ segments in chronic
obstruction exposed to direct or indirect compression
due to pathological conditions (e.g. ureter stones or
tumor) and innervation do not undergo secondary
changes and are protected. Our findings support the idea
that the primary etiology of UPJ obstruction involves an
innervation failure. 
Murakumo et al. (12) underlined the relation of neuro-
genic and myogenic factors in intrinsic UPJ obstruction.
In their study, they indicated that a lack of neural fibers
in the muscle layer of the obstruction segment resulted in
muscle fiber dysfunction, atrophy and increased collagen
fibers in the muscle layer. The investigators concluded
that these changes in UPJ may disturb motility and lead
to both mechanical and functional obstruction (12). 
Wang et al. (4) demonstrated that there was a significant
decrease of protein gene product 9.5, synaptophysin
and nerve growth factor receptor positive nerve fibers in
the muscle layer of intrinsic UPJ obstruction segments
compared to the normal UPJ segments. Similar to our
findings, Wang et al. (4) further described that S100 was
preserved in cases of UPJ obstruction. Moreover, they
suggested that decrease in the expression of nerve
growth factor receptor mRNA might be an important
factor in the etiology of UPJ obstruction. In contrast,
Harish et al. (13) showed that abnormal innervation
(! 15 nerve fibers seen in one entire transverse section)
continued distal to UPJ segments in Anderson-Hynes
dismembered pyeloplasty materials and that these seg-
ments were longer than perioperative macroscopic
obstruction segments. 
ICC were first shown in the gastrointestinal system and
are believed to be pacemaker cells responsible for the
coordination of contractile activity (14). Solari et al. (6)
were the first to demonstrate the presence of c-kit posi-
tive ICC-like cells in the normal human upper ureter.
David et al. (15) demonstrated c-kit expression in the
urinary tract of developing mice and provided in vitro
functional evidence for the role of c-kit activity in ureter-
al peristalsis. C-kit expression was shown to be increased
during embryogenesis, before the ureter gains unidirec-
tional contractile ability. David et al. (15) also showed
that the presence of neutralizing c-kit antibodies signifi-
cantly inhibited coordinated contractions and unidirec-
tional peristalsis of the ureter in all samples. 
Deterioration of coordinated contractions also resulted
in the macroscopic deterioration of the normal ureteral
structure. Thus, it was suggested that ICC-like cells may
have a direct role in UPJ obstruction (15). Based on our
results which argue against this notion, future studies
may focus on intercellular signaling mechanism in order
to further elucidate their involvement in intrinsic UPJ
obstruction.
Solari et al. (6) demonstrated that c-kit positive ICC-like
cells were either absent or infrequent in intrinsic
obstruction segments compared to normal UPJ segments
and also showed the loss of innervation in the intramus-
cular layer. It has been emphasized that these changes in

the density of positive cells cause insufficient transmis-
sion of peristaltic waves across the UPJ (6). In contrast,
Metzger et al. (7) demonstrated that widespread occur-
rence of c-kit positive cells involves all layers and seg-
ments of the ureter with only minor regional variations.
Metzger et al. (7) also showed that ICC-like cells distri-
bution is highest in the pelvis and decreases toward dis-
tal ureter. Our study showed that intrinsic UPJ obstruc-
tion segments had similar amounts of c-kit positive ICC-
like cells compared to normal UPJ segments and UPJ seg-
ments of chronic obstruction. On the other hand, ICC-
like cells increased in proximal segments of intrinsic UPJ
obstruction. 

CONCLUSIONS
Our findings support the role of innervation defects in
the etiopathogenesis of intrinsic UPJ obstruction.
Increased ICC-like cells observed in proximal segments
of intrinsic UPJ obstruction indicate a higher peristaltic
activity in the pelvicalyceal area. Instead of a direct role
of ICC-like cells, intermediate mechanisms playing a role
between pacemaker cells may be responsible in the
pathogenesis of intrinsic UPJ obstruction. Further stud-
ies are required to elucidate a potential role of ICC-like
cells in UPJ obstruction.
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INTRODUCTION
Renal cell carcinoma (RCC), the most common malig-
nancy of the adult kidney, accounts for approximately
3% of all malignancies (1-2). The incidence of RCC is
increasing worldwide (1-2). The only effective treatment
for patients with clinically localized RCC is the complete
surgical resection with nephrectomy. However, despite
this aggressive surgical therapy, 30% of patients who do
not present with metastases at the time of surgery may
subsequently develop a disease recurrence attributable to

subclinical metastases (3). In this context, the use of reli-
able prognostic indicator aimed at distinguishing
between patients with good or poor prognosis plays a
crucial role in predicting outcome, for the guidance of
postoperative surveillance and in enrolling subjects in
new trials of adjuvant agents. Traditionally the TNM
staging system has been used to predict patient outcome.
However, staging systems tend to provide limited prog-
nostic ability on their own, in part because the sub-
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Objective: The objective of the current study was to compare, in a single center expe-
rience, the discriminating accuracy of two prognostic models to predict the outcome of
patients surgically treated for conventional renal cell carcinoma (RCC).
Patients and Methods: We retrospectively evaluated the clinical and pathological data
of 100 patients surgically treated for RCC between 1998-2008 at our institution. For

each patient, prognostic scores were calculated according to two models: the University of
California Los Angeles integrated staging system (UISS) and the Stage, Size, Grade, and
Necrosis (SSIGN) developed at the Mayo Clinic. The prognostic predictive ability of models was
evaluated using receiver operating characteristic (ROC) curves.
Results: The median follow-up was 62 months (range 12-120). All clinical and pathological fea-
tures that compound the algorithms were significantly associated with death from RCC in uni-
variate and multivariate setting. The 5-year cancer-specific survival (CSS) according to the
SSIGN score were 95% in the '0-2'category, 88% in '3-4', 60% in '5-6', 37% in '7-9' and 0% in
the '! 10' group (long-rank p value < 0.001); according to the UISS the 5yr CSS probabilities
in non-metastatic patients were 100% in low, 80% in intermediate and 54% in high-risk groups;
in metastatic patients, the respectively CSS were 40% in low and 25% in high-risk groups (long-
rank p value < 0.001). 
The area under the ROC curve was 0.815 for the SSIGN score and 0.843 for the UISS (p =
0.632). Conclusion: In our series the SSIGN and UISS discriminated well, without relevant dif-
ferences. Currently both algorithms represent usefuls clinical tools that allow risk assessment
after surgical treatment of RCC. We encourage the uro-oncologist to begin to routinely rely on
them in real-life practice.
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groups that they identify contain heterogeneous patients
(4). Thus, groups at multiple centers have recently eval-
uated prognostic factor in addition to TNM staging sys-
tem to construct clinical algorithms with improved pre-
dictive ability (5-8). The two most extensively studied
integrated prognostic systems are the Mayo Clinic stage,
size, grade and necrosis (SSIGN) score for clear-cell RCC
(5) and the University of California-Los Angeles (UCLA)
integrated staging system (UISS) (6). The SSIGN model
incorporates only pathological features; the UISS incor-
porates clinical and pathological features to classify
patients into risk groups, which are then used to predict
cancer specific survival (CSS) after the operation. 
Both of these integrative models have been externally
validated in several patients (9-14) but their use in
everyday clinical practice is not widespread. 
Furthermore, only a few data from comparative studies
has been published to date in the literature to improve
the decision-making ability of clinicians caring for RCC
patients (15). The objective of the current study was to
compare, in a single center experience, the discriminat-
ing accuracy of SSIGN and UISS model to predict the
outcome of patients who underwent nephrectomy for
conventional renal cell carcinoma.

PATIENTS AND METHODS
We retrospectively evaluated the clinical and pathological
data of a consecutive series of 100 patients (72 men and
28 women, mean age 63 years, range 30-82) surgically
treated with radical nephrectomy or nephron-sparing sur-
gery for conventional (clear cell) RCC between 1998 and
2008 at our Urology Department. Clinical and pathologi-
cal variables were recorded by two urologists separately,
including age, sex, Eastern Cooperative Oncology Group per-
formance status (ECOG-PS), tumor-node-metastasis (TNM
2002) classification, pathological tumor size, Fuhrman
grade, and histological tumor necrosis (Table 1). The
pathological slides of all specimens were reviewed by the
same urological pathologist (R.P), blinded to all clinical
data. This study did not included types of RCC other than
the clear cell type. The Fuhrman grading scheme was used
to determine the nuclear grade of tumors. Tumor necrosis
was recorded as either present or absent but was not
assessed quantitatively. If necrosis was not mentioned, it
was regarded as absent. Regressive changes such as fibro-
sis, hyalinization, hemorrhage or cystic transformation
were not considered to be necrosis. The tumor size of
pathologic specimens was determined as the greatest
dimension in centimeters. Lymphadenectomy was per-
formed in presence of enlarged nodes (according to intra-
operative and radiographic findings) and in clinical local-
ly advanced RCC. General health status was measured by
the ECOG PS, categorized as an ECOG PS of 0 versus an
ECOG PS ! 1, during the office visit before nephrectomy.
Follow-up was performed according to the subsequent
scheme: chest X-ray and abdominal ultrasound were pre-
dominantly used, especially in patients pT1 G1-2, where-
as computed tomography or magnetic resonance imaging
were performed in all other patients or to further clarify
suspicious findings. Follow-up evaluations were per-
formed every 6 mo for 5 yr and annually thereafter. The

Table 1.
Clinical and pathological feature in 100 patients 

with conventional RCC.

Feature No. Pts

Age at surgery
Younger than 65 57
65 or older 43

Sex
Female 28
Male 72

Surgery type
Nephron sparing 13
Radical nephrectomy 87

ECOG-PS
0 77
! 1 23

Pathological T stage
pT1 45
pT2 17
pT3-T4 38

Regional lymph node status
pNx / pN0 92
pN1 / pN2 8

Primary Tumor Size (cm)
Less than 5 38
5 or Greater 62

Fuhrman nuclear grade
G1 18
G2 51
G3 23
G4 8

Coagulative tumor necrosis
No 86
Yes 14

SSIGN score
0-2 40
3-4 25
5-6 25
7-9 8
! 10 2

UISS (Nonmetastatic risk groups)
Low 42
Intermediate 25
High 24

UISS (Metastatic risk groups)
Intermediate 5
High 4

Follow-up status
Alive 79
Dead, all causes 21
Dead, RCC related 19

Table 2.
UISS: variables and risk groups in non-metastatic and

metastatic patients (adapted from Zisman et al.).
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cancer-specific survival (CSS) was calculated from the date
of surgery to death attributable to cancer or to the date of
the last follow up. Survival data were mainly retrieved
from the electronic patient records of our institution.
Missing data were retrieved using telephone interviews

with patients and/or family doctors. All patients were clas-
sified according to the SSIGN score (5) and UISS criteria
(6). Specifically details of the algorithm SSIGN and UISS
are listed in Table 2 and 3. The SSIGN scores ranged from
0 to 15 with 0 representing the most favorable outcome; a
summary analysis of scores 0-2, 3-4, 5-6, 7-9, and 10 or
greater, respectively, was performed by collapsing few cat-
egories. Similarly, patients were categorized in three
groups – low, intermediate and high risk – separately for
nonmetstatic and metastatic RCC, according to UISS crite-
ria. Among the metastatic patients of the present study,
none of which were classified in intermediate risk group. 

STATISTICAL ANALYSES
The SAS System (Statistical Analysis System Institute,
Carry, NC, USA), version 9.2 for Windows, was used for
statistical evaluation. Associations of the clinical and
pathological features studied with death from RCC were
evaluated using Cox’s proportional hazard regression
model. Survival curves was performed using the Kaplan-
Meier method; the log-rank test was used to compare
survival curves in individual risks categories of the two
models. The prognostic predictive ability of models was
evaluated using receiver operating characteristic (ROC)
curves. In such an analysis, if the area under the ROC
curve (AUC) is 0.5 then the model is correct only half the
time and is doing no better than random guessing. A per-
fect model would generate an AUC of 1.0 and would be
correct all the time. The difference between AUC of the
two models was determined by the Wilcoxon signed-
rank test. All statistical tests were two-sided, and p <
0.05 was considered significant.

Univariate anlisis Multivariate analysis
PARAMETER HR 95% CI p HR 95% CI p

Age at surgery
Younger than 65 1.00 - - x - -
65 or older 1.4 0.4-4.3 0.488

Sex
Female 1.00 - - x - -
Male 1.03 0.4-2.3 0.69

ECOG-PS
0 1.00 - - 1.00 - -
! 1 3.2 0-3 0.01 1.9 0.7-3.2 0.046

Pathological T stage
pT1 1.00 - - 1.00 - -
pT2 2.12 0.7-5.5 0.012 1.51 1.1-6.6 0.045
pT3-T4 3.41 1.2-8.9 0.001 3.62 0.9-6.7 0.032

Nodes
pNX/N0 1.00 - - 1.00 - -
pN1/N2 7.13 2.7-18.9 0.001 4.31 0.9-5.5 0.098

Fuhrman grade
G1-G2 1.00 - - 1.00 - -
G3 3.22 1.4-9.6 0.013 1.3 1.1-2.2 0.013
G4 5.51 2.1-14.6 0.001 4.6 1.8-5.9 0.001

Tumor Size (cm)
Less than 5 1.00 - - 1.00 - -
5 or Greater 4.23 1.4-12.5 0.007 2.23 0.9-5.00 0.049

Tumor necrosis
No 1.00 - - 1.00 - -
Sì 7.77 3.1-14.1 0.02 2.37 1.1-7.8 0.021

Table 3.
The stage, size, grade, and necrosis (SSIGN)

scoring algorithm (adapted from Frank I et al.).

Table 4.
Univariate and multivariate Cox’s proportional hazards regression analysis of cancer specific survival.

Parameter Score points

Pathologic tumor category:
pT1                                                                    0
pT2                                                                    1
pT3-T4                                                             2

Nodal status
Nx/N0                                                               0
pN1/N2                                                             2

Metastasis category 
M0                                                                    0
M1                                                                    4

Tumor size 
< 5 cm                                                                0
! 5 cm                                                               2

Tumor grade
1                                                                        0
2                                                                        0
3                                                                        1
4                                                                        3

Tumor necrosis
Absent                                                             0
Present 2



RESULTS
The median follow-up was 62 months (range 12-120). A
total of 19 of 100 patients died of metastatic RCC on
average 26 months after surgery and 2 patients died of
non-cancer related causes.
Results of the univariate and multivariate Cox proportion-
al hazards regression models are shown in Table 4. Tumor
stage (pT category) ! pT2, tumor size 5 cm or grater,
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Figure 1.

Kaplan-Meier estimates of cancer-specific survival probabilities of the present study population according to summarized 
SSIGN score categories (log-rank p value < 0.001) and according to UISS model groups (log-rank p value < 0.001).

nuclear grade ! 3, presence of histological tumor necrosis,
positive lymph nodes and ECOG performance status ! 1
had statistically significant associations with death from
metastatic RCC in a univariate and multivariate setting. 
The 5-year cancer-specific survival probabilities accord-
ing to the SSIGN score and the UISS model are shown in
Figure 1. Specifically, the CSS probabilities according to



despite revisions, there is considerable ‘overlap’ in sur-
vival between the stages and, conversely, in patients with
similar pathological stages, different clinical courses have
frequently been observed after radical nephrectomy (4,
16, 18). This finding allows us to better consider addi-
tional parameters that might predict disease outcome.
Prediction of prognosis is important for patient counsel-
ing, and it also may be used for a variety of purposes,
including resource planning, for the guidance of postop-
erative surveillance, directing therapy and for identifying
patients at high risk who would potentially benefit from
an adjuvant clinical trial. 
Recently, devised integrated stratification systems attrib-
ute a value to various clinical and histologic features, and
these combinations permit risk assessment within a
defined patient population. The two most extensively
integrated stratification systems for RCC are the Mayo
Clinic stage SSIGN score for conventional RCC and the
UCLA integrated staging system.
The SSIGN model integrates the prognostic features of
pathological stage, primary tumor size, nuclear grade
and tumor necrosis into a single score, which is then
used to estimate cancer specific survival following surgi-
cal treatment for conventional RCC. The model was
developed by the Mayo Clinic using a large single-insti-
tution sample of 1801 patients (5).
The UISS system uses a combination of 1997 TNM stage,
Fuhrman grade, and Eastern Cooperative Oncology Group
performance status that was identified by Zisman et al.,
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Figure 2.

Univariate and multivariate Cox’s proportional hazards regression analysis of cancer specific survival.

the SSIGN score were 95% in the '0-2' category, 88% in
the '3-4', 60% in the '5-6', 37% in the '7-9' and 0% in the
'! 10' group (log-rank p value: 0.001). According to the
UISS the CSS probabilities were 100% in low, 80% in
intermediate and 54% in high-risk groups; in metastatic
patients the respective CSS were 40% in low risk and
25% in high risk group (log-rank p value: 0.001). 
Both SSIGN and UISS perform with good predictive accu-
racy: the area under the ROC curve was 0.815 (95% CI
0.685-0.946) for the SSIGN score and 0.843 (95% CI
0.749-0.938) for the UISS (Figure 2). The difference again
between the predictive accuracy of the two prognostic
models was not statistically significant (Wilcoxon signed-
rank test p: 0.632). Lastly, in both models there is a bal-
anced allocation of the patients into different prognostic
risk categories. Patients with SSIGN score " 4 and patients
classificated in low/intermediate UISS nonmetastatic risk
group represent respectively 65% and 67% of study pop-
ulation, with favorable clinical outcome (CSS between 80-
100%). In contrast, the remaining 35% and 33% patients
of study population all had an unfavorable clinical out-
come, as shown by the survival curves.

DISCUSSION
Accurate prediction of kidney cancer survival after
nephrectomy is difficult in the individual patient.
Currently, TNM continues to be the most important
prognostic factor for patients with RCC. However,
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through an analysis of 661 patients at UCLA, as signifi-
cantly predictive of overall and cancer-specific survival
(6). Both the algorithm has been externally validated
with large multicentre cohorts and both have shown
good predictive accuracy, but their use in everyday clin-
ical practice is not widespread. 
The model SSIGN, originally, showed a significant prog-
nostic accuracy with a concordance- index (c-index) of
0.839. It applicability has been evaluated in 2006 by
Ficarra et al. (9) in a Italian series with a c-index of 0.88
and recently confirmed in Austria by Zigeuner R et al.
(10) and in Japan by Fujii Y et al. (11) with a c-index
respectively of 0.81 and 0.823. 
The UCLA algorithm was validated in 2003 by Han et al.
(12) using a population of patients with non-metastatic
RCC treated at 3 referral centers (Netherlands, Texas,
California): the c-index of each center resulted in 0.79,
0.86 and 0.84, respectively. A larger external validation
has been recently performed by Patard et al. (13) in a
multicentric study: the c-index of the single centers
ranged between 0.64 and 0.77. In only one comparative
study carry out between the SSIGN and UISS model, the
SSIGN score appears to be more accurate having shown
a area under the ROC curve of 0.870 as compared with
0.832 of UISS (15). However, the authors of study did
not report whether the difference was statistically signif-
icant, and clinical significance has yet to be established. 
The application of SSIGN and UISS models to our series
of 100 patients with conventional RCC proved to be par-
ticularly useful to predict outcome. For example,
patients with favorable SSIGN scores of 0 to 2 and 3 or
4 had 5-year cancer specific survival rates of 95% and
88%, respectively. In contrast, patients with moderate
and high SSIGN scores of 5 or 6 and 7 to 9 had 5-year
cancer specific survival rates of 60% and 36%, respec-
tively. All patients with a score of 10 or more died of
metastatic disease within 2 years of surgery. Similarly,
non-metastatic patients in low or intermediate risk of
UISS model, had 5-year cancer specific survival rates of
100% and 80%. In contrast, patients in high UISS risk
group had a CSS of 54% and metastatic patients in low
and high-risk groups had respective 5-year CSS of 40%
and 25%. In addition, all clinical and pathological fea-
tures that compound the algorithms were significantly
associated with patient death in a univariate and multi-
variate setting. Finally, the area under the ROC curve
(measure of predictive ability) was 0.815 for the SSIGN
score and 0.843 for the UISS, with difference not statis-
tically significant (p = 0.632).
We are able to demonstrate that both mathematical mod-
els perform well, with good prognostic accuracy and with
balanced allocation of the patients into different prognos-
tic categories. This finding is particularly useful in every-
day clinical practice. De facto, patients in low/intermediate
UISS group and with SSIGN score " 4 represent respec-
tively 67% and 65% of our study population with over-
lapped favorable 5 yr CSS (CSS between 80-100% in both
models). The remaining 33 and 35% patients (SSIGN
score ! 5, non-metastatic UISS high risk group plus
metastatic groups) have an unfavorable clinical outcome
(CSS in a range between 0 and 60% in both models),
require intensive surveillance, frequent scheduled visits,

and are all suitable for adjuvant therapy. Actually, evi-
dences for adjuvant treatment in RCC patients are not yet
available (17). However, with a better postoperative strat-
ification of patients in different risks groups, the concepts
might change in the future. It is notably that SSIGN and
UISS play a crucial role for enrolling subjects in new trials
of adjuvant agents. Three major, phase III, placebo-con-
trolled trials evaluating sunitinib and sorafenib in the adju-
vant setting are either planned or under way (17). 
ASSURE (Adjuvant Sorafenib Sunitinib Unfavorable Renal cell
carcinoma) is a randomized, double-blind, placebo-con-
trolled trial comparing sunitinib 50 mg/day (4 weeks on/2
weeks off) with sorafenib (400 mg twice daily) for 1 year;
S-TRAC (Sunitinib Treatment in Renal Adjuvant Cancer) is a
randomized, double-blind, placebo-controlled trial of
sunitinib 50 mg/day (4 weeks on/2 weeks off) for 1 year.
SORCE (Sorafenib in patients with Resected primary renal
CEll carcinoma at high or intermediate risk of relapse) is a
double-blind trial comparing sorafenib 400 mg twice daily
for 3 years, sorafenib 400 mg twice daily for 1 year fol-
lowed by placebo for 2 years and placebo for 3 years. The
UISS system will be used to select patients in the ASSURE
and S-TRAC trials in high-risk patients and the SSIGN
score will be used to select patients for the SORCE trial in
intermediate and high risk patients. Once sufficient evi-
dence for adjuvant treatment is provided, adequate patient
selection to minimize cost intensive and potentially toxic
overtreatments will be of major importance. 
To the best of our knowledge, we produce evidence of
the discriminating accuracy of the SSIGN and UISS in an
ordinary series of patients with conventional RCC. Both
the algorithms are particularly useful to predict outcome,
with balanced allocation of the patients into different risk
groups. In the future, the utility of these models could be
also confirmed, by their ability to integrate more com-
plex molecular markers, achieving the goal of personal-
ize targeted therapies. Until that time the SSIGN and
UISS are user friendly algorithms that allow the urologist
to be selective in the use of imaging and to appropriate-
ly target those patients most in need of intensive surveil-
lance after surgical treatment of RCC.

CONCLUSION
In our series both the SSIGN and UISS perform with
good accuracy without differences in predictive clinical
outcome. Both algorithms represent useful clinical tools
that allow continue risk assessment of patients treated
surgically for RCC. We encourage the uro-oncologist to
begin to routinely rely on them in real-life practice.
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Urolithiasis is widely regarded as a source of great pain and
suffering (1) which can cause the deterioration of renal
function and permanent damage of the kidney (2). As a
part of urolithiasis, nephrolithiasis is a significant health
problem (2) with serious consequences in children (3). 
The prevalence of pediatric nephrolithiasis has increased
in developed countries such as United Kingdom (4) and
United States of America (USA) (5) in recent years.
Studies from USA have shown that the costs related to
nephrolithiasis have increased although care has
changed from inpatient to outpatient setting, in both
adults (6) and children (7).
Generally, despite there were a good progression in a bet-
ter understanding of the etiology, pathophysiology, treat-
ment and prevention of nephrolithiasis, many aspects are
still remain controversial (8). Therefore, investigation on
regional diversities of nephrolithiasis seems warranted (8).
As shown in Table 1, the number of studies on
nephrolithiasis in infancy (age less than one year) are
very limited and it was reported that there are some diag-
nostic challenges regarding metabolic assessment (9).
Furthermore, laboratory reference data for normal uri-
nary metabolic parameters are different between adults
and children, and also among different age groups of
children (10).
Nutrition and dietary factors can be as either preventive

or promoters regarding nephrolithiasis (11, 12). In
adults it was observed that up to 85% of all patients with
urolithiasis could lower the risk of stone recurrence by
basic modifications in their nutritional intake and
lifestyle, without any additional need for specific phar-
macological prevention (13). Some authors stated that
the increases in pediatric urolithiasis over the past few
decades may be a result of rapid variations in eating
habits and changes in socio-economic conditions (8). 
Some countries are located in Afro-Asian stone-forming
belt (8) in which nephrolithiasis could be found in all age
groups. Geographic variation such as climate was report-
ed to contribute to the incidence of urolithiasis in children
(14). However, it is not known if this also applies to
nephrolithiasis in inants. For example recent studies in
Iran have shown that western and northern regions of the
country have the highest incidence rate for nephrolithiasis
in the country among adults (15) and we have already
reported the highest incidence of infancy nephrolithiasis
in that area (16). A study among adults with nephrolithi-
asis from New Zealand showed that people from Middle
East has the highest incidence rate (17). So, genetic factors
might also be associated to nephrolithiasis.
As demonstrated in Table 1, there are a few papers about
urolithiasis and nephrolithiasis among infants (9, 18).
Other studies showed that recurrence of stones is com-
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mon in children (19). In addition, after removal of stone
in infants, they have to be followed up with respect to
recurrence of nephrolithiasis and renal function (18). 
In conclusion, in the case of infancy and pediatric
nephrolithiasis, our knowledge is more limited than in
adults. Since stone incidence in some parts of Middle
East was reported to be higher in comparison with other
regions, it also seems necessary to promote population
based studies to find out the real prevalence of
nephrolithiasis among infants. 
In addition, because nutritional and physiological

Reference

(Sahu LK 2000) (20)

(Rizvi SA 2002) (21)

(Coward RJ 2003) (4)

(Edvardsson V 2005) (22)

(Ammenti A 2006) (23)

(Jallouli M 2006) (24)

(VanDervoot K 2007) (5)

(Acar B 2008) (25)

(Chang kit L 2008) (26)

(Dickson N 2009) (27)

(Alpay H 2009) (28)

(Gür Güven A 2010) (9)

(Sas DJ 2010) (7)

(Song PH 2010) (29)

(Bush NC 2010) (30)

Country

Western part of Orissa, India

One medical center in
Pakistan

One pediatric centre in UK

Pediatric referral centers in
Iceland 

Referral center of a
 province in Italy

A multi-centric study from
Tunisia

A single center from New
York, USA

An outpatient clinic in Turkey

Ontario, Canada

New Zealand, throughout
the whole country

One pediatric nephrology
 clinic, Turkey

One pediatric center, Turkey

Emergency departments of
South Carolina state, USA

Republic of Korea

41 pediatric hospitals
(nearly all 25 major US
metropolitan areas)

Period of study

1988-1999

1987-2000

1997-2001

1995-2000

since 1990

1990-2004

1st period: 1994-1996;
2nd period: 2003-2005

2002-2006

1999-2004

12 months

1998-2008

2000-2006

First period: 1996;
Second period: 2007

1995 -1999

2002 to 2007

Total number of patients

60

1440

121 

26

5 infants with nephrolithia-
sis or micro-calculi

525 children with
 urolithiasis

First period: 4 patients;
Second period: 17 patients

62

72

2

162

All children (n = 143) with
urolithiasis diagnosed and
followed at this center

Totally, 1535 children 

24

Categorized into different
age groups

Age less than 12 months

Not reported

Not reported (but 20 to 40
cases by understanding
from a figure)

Not reported (but 24
infants by understanding
from a figure)

Not reported

3

Not reported; but thirteen
percent of subjects were
less than two years

Not reported

Not reported

Not reported

0/55500

67 infants:
31 with microlithiasis and
36 with stone

50

Not reported

May be 24 infants (?)
authors stated that the
mean age of initial renal
Ultrasonography was
4.5 ± 2.5 months

Not reported, but 110
infants (3.1% of whole
patients less than 18
years) were less than
two years

Table 1.
Studies on pediatric nephrolithiasis.

requirements of infants are different from other age
groups, case-control studies are required to determine
the risk factors and treatment approach for nephrolithia-
sis among infants. Moreover, as nutrition plays an impor-
tant role in etiology, prevention and treatment of
nephrolithiasis and there are a few studies on ne phro -
lithiasis among infants, it should be quite important to
investigate the association between dietary intake and
nephrolithiasis. Since the mechanism of nephrolithiasis
formation includes a complex cascade of events, multi-
disciplinary studies are suggested. 
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INTRODUCTION
Up to now, renal stones in developing countries were
considered to be very different from those observed in
industrialized countries (1). Over the last decades,
lifestyle and dietary habits have been westernized in our
country. Idiopathic urolithiasis of the upper urinary tract
has become by far the most common type of urinary cal-
culi (2). The changing pattern of urolithiasis in the
Tunisian pediatric population has been mentioned in our
previous studies (2, 3). In this study we evaluated the
metabolic and the nutritional aspects in 134 children
suffering from stone disease, in order to outline the risk
factors that contribute to idiopathic stone formation in
children. 

PATIENTS AND METHODS
One hundred and thirty-four children with urolithiasis,
aged 6 months to 16 years, were admitted between 2002
and 2010 to the Pediatric Surgery Department at the
University Hospital of Monastir, Tunisia.
Epidemiological data, as well as, mode of onset, underlying
diseases, imaging, and laboratory analyses were recorded. 
The dietary habits and family background were obtained
from the parents. A dietary survey was performed on
every patient to measure actual food intake at the indi-
vidual level by administering a food frequency question-
naire, recording weights of foods consumed and asking
respondents to recall what they frequently ate before the
first lithiasic symptom. 
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showed hyperoxaluria in only 8 cases associated to
whewellite stones metabolically active. 
Twenty-four-hour urinary citrate assays performed in 20
subjects (14.9%) revealed hypocitraturia in 15 cases
(mean citraturia 106.6 mg/g creatinine and range 92.3-
113.2 mg/g creatinine). Hypocitraturia was associated to
high protein intake in only 8 cases (40%). 
The dietary habits of the children with idiopathic
urolithiasis were thoroughly investigated (Table 1 and 2).
The evaluation of the content of the foods consumed
demonstrated a decreased water intake in all age group
specially in the rural area (549,6 vs 1150.6 mL /day),
and increased animal protein intake in 17 cases (ranging
from 1.4 to 2.4 g/kg with mean 1.9 g/kg). Additionally,
increased intake of starchy foods and food with high
oxalate content (sorgum) was detected in our 10-16
years group (51%). 
Calcium oxalate monohydrate represents the principal
component of idiopathic stone (58.2%) (Table 3), which
was more frequent in children (68%) than infants
(51.7%) (p < 0.02) (Table 4).

DISCUSSION
Urolithiasis has become more common in children over
the past few decades as a result of rapid variations in
habits and increasing affluence. The change of socio-eco-
nomic conditions has generated changes in the frequen-
cy and type of urolithiasis in terms of both site and
physicochemical composition of the calculi (6). 
Stones appear to be particularly common in children liv-

Clinical exploration was performed in all cases and was
incomplete in 24 patients (17.9%). 
Normal values for urine constituents were defined as < 4
mg/kg for calcium, < 0.57 mg/kg for oxalate, < 10.7
mg/kg for uric acid, and > 320 mg/kg for citrate (4, 5). 
If more than one specimen was obtained, the average
ratio was used. Ratios exceeding twice the upper limits
of normal were considered strongly abnormal.
All stones were documented radiologically by ultrasound
and intravenous urography. All stones were examined by
infrared spectroscopy in the laboratory. The structure of
each one was established using a stereomicroscope to
define the morphology of the stone and to select its parts
(nucleus or core, internal section, and external surface),
in order to determine its molecular and crystalline com-
position by infrared spectroscopy. A stone component
was considered as the main component if it exceeded
70% of the total stone composition. 
Statistical analysis of data was performed using SPSS
11.0 for Windows. Mean values and SD
was calculated for all groups. Chi-square
test was applied to compute the signifi-
cance of the categorical variables, p < 0.05
was considered significant. 

RESULTS
Between 2001 and 2009 205 children
were admitted to our service suffering from
urolithiasis, 134 (65.4%) were classified as
idiopathic urolithiasis. Of the 134 children
with idiopathic urolithiasis, 78 (58.2%) were males and
56 (41.8%) were females (sex ratio = 1.47). Children’s
age at presentation ranged from 6 months to 16 years
and 50.7% of the study group were below 5 years of age.
Patients were predominantly from rural areas (107
patients, 79.8%) of the central coast of Tunisia. 
Upper urinary tract was most frequently affected by this
pathology (68.6%). Evaluation of the detailed histories
provided by the parents revealed a positive family histo-
ry in 15 patients (12.7%). 
Thirty eight (28.3%) children were associated to hyper-
calciuria and had urinary calcium/urinary creatinine
more than 0.21 mg/mg (mean: 0.33 mg/mg). These
patients excreted more than 4mg/kg/day calcium (range
4.57-8.28 mg/kg/day, mean 5.20 mg/kg/day)) without
hypercalcemia or any other known causes of hypercalci-
uria. Twenty patients (52.6%) in this idiopathic hyper-
calciuric group had a urinary creatinine concentration
higher than the other children (mean 28.4 vs 15.5
mg/kg, p < 0.01) suggesting that these children have
lower water intakes. 
Urine Na/K ratio (mEq/mEq) was determined in 35 cases
and ranged between 1.43 and 35.35 (mean
6.97mEq/mEq), demonstrating a high sodium intake in
21 cases ranging from 1 to 8.4 g/day (mean 7.95 g/day). 
Stone analysis showed a predominance of oxalate mono-
hydrate associated to hyperoxaluria. Cases of primary
hyperoxaluria were excluded in our analysis (absence of
type Ic). According to the morphological study intermit-
tent hyperoxaluria was suspected to be at the origin of
stone formation in 54 cases; however biological analysis

Table 1.

Dietary history of stone former children. 
The nutrient intake was calculated from food tables.

Age group 6 months- 6-10 11-16
5 years years years

Energy kcal/day 1267.67 1597 1723

Animal protein (g/day) 17.03 30.6 55.9

Fat (g/day) 43.5 53.5 58.5

Calcium (mg/day) 685.2 635.2 521.7

Oxalate (mg/day) 9.2 29.8 40 

Purine (g/day) 128.2 133.3 137.4

Fibre (g/day) 7.9 12.1 18.11

Sodium (g/day) 5.9 6.9 6.8

Water (mL/day) 849.6 1079.5 1207.6

Table 2.

Animal protein intake according to patient age and area.

Age group 6 months-5 years 6-10 years 11-16 years

Energy kcal/j Urban area 1300.33 ± 230 1672 ± 343 1734 ± 330

Rural area 1219.67± 260 1509 ± 238 1584 ± 282

Animal protein Urban area 18.9 ± 4,4 29.9 ± 6.1 58.2 ± 6.3

(g/day) Rural area 17.5 ± 4.1 28.4 ± 5.5 52.7 ± 5.9
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ing in Tunisia, and this study is one of the largest report-
ed on urolithiasis in the pediatric age group of this coun-
try (2, 3, 7, 8). Stone composition has changed substan-
tially over the past decades in Tunisia, with a progressive
increase in frequency of calcium oxalate stones (2).
Recent epidemiology studies from different continents
and countries report that calcium oxalate accounts for
60% to 90% of stones in children (9-17). 
Idiopathic urolithiasis in children has become frequent
in the western world as a result of the changes in dietary
habits in the last decades (18). There is a wide variation
in prevalence of idiopathic urolithiasis in different coun-
tries. The lowest prevalence is reported from Japan: 0.6%
(19) in comparison to higher prevalence rates observed
in Germany 8.6% (20), Italy 9.1% (21), USA 12-13%
(22, 23), Turkey: 2.9%[26], and Argentina 12.7% (24).
In our study idiopathic urolithiasis was observed in
65.4% of cases.
Hypercalciuria is the most-common etiology of urolithi-
asis in children and adults (25-29). Idiopathic hypercal-
ciuria was observed in 41.8% of our study. It was postu-
lated that the hot climate in such geographical areas con-

tributes to dehydration and hence
decreased urinary volume, increased urine
osmolarity, and increased concentration of
calcium and oxalate (30, 31). The climate
in our region is so hot that the maximum
temperature exceeds 35-40°C on most days
between June and September, resembling
the climate of the Arabian Peninsula. In
addition, the majority of patients with idio-
pathic stone resides in rural areas where
water intake in children doesn’t exceed
549.6 mL /day. A low water intake was
more frequent in patients with idiopathic
hypercalciuria than other etiologic group.
Since 1986, the frequency of kidney stones
has been in continuous increase in Tunisia
(2). Increase in upper urinary tract stone
prevalence also occurred in other eastern

countries where consumption of animal and vegetable
proteins increased during the past decades (32, 33).
Epidemiologic observations leave no doubt that diet
plays a major, if not the most important, role in the
pathogenesis of urolithiasis (6).
Previous study demonstrated the role of diet on hyper-
calciuria together with augmented oxalate excretion (34-
38). Increased protein and salt intake and decreased
potassium intake were commonly observed in urolithia-
sic children in the Western countries (37, 39, 40). Since
the sixties, dietary habits have been dramatically west-
ernized in Tunisia (41, 42). An increase in meat and milk
intake was noted whereas cereal intake decreased (43).
In our study patients showed an increased animal pro-
tein intake in teenage children. 
Calcium oxalate stone disease link to dietary habits is fre-
quent among adults more than children (7, 43). The
relationship between frequency of main types of stones
and patients age was previously reported by Daudon et al.
(44). This reflects both nutritional change and metabo-
lism evolution depending on patient’s age. These data
were widely noted in adults (44, 45) and specifically for

Table 3.

Main component of stones inpatients with idiopathic urolithiasis according to sex and age.

Boys (n = 78) Girls (n = 56)
Age ! 5 years Age > 5 years Total Age ! 5 years Age > 5 years Total Total

Main component (n = 43) (n = 35) (n = 25) (n = 31) (n = 134)
Number % Number % Number % Number % Number % Number % Number %

Calcium oxalate 55.8* 77.1* 65.3 76 64.5 62.5 67.2
Weddellite                 4 9.3 2 5.7 6 7.7 6 24 0 0 6 7.5 12 9
Whewellite                  20 46.5** 25 71.4** 45 57.7 13 52 20 64.5 44 55 78 58.2
Calcium phosphates 14 11,4 12.8 12 12.9 15 12.7
Carbapatite               6 14 4 11,4 10 12.8 3 12 4 12.9 12 15 17 12.7
Purines 30.2* 11.4*† 21.8 19.5 22.8† 21.2 20
Ammonium  urate 6 14 2 5,7 8 10.3 2 8 6 19.4 16 20 16 11.9
Anhydrous uric acid 7 16.2*‡ 2 5.7* 9 11.5 1 4‡ 1 3.2 2 2.5 11 8.2

Difference according to boys age  *: p < 0,01 / **: p < 0,001 
Difference between boys and girls (Age ! 5 years)  ‡: p < 0,01
Difference between boys and girls (Age > 5 years)  †: p < 0,05 

Table 4.

Main component of urinary stones in infant 
and old children with idiopathic urolithiasis.

Age ! 2 years Age > 10 years
Main component (n = 29) (n = 25) p

Number % Number %
Calcium oxalate 58.6 68 NS
Weddellite                 2 6.9 0 0 -
Whewellite                  15 51.7 17 68 p < 0.02
Calcium phosphates 6.9 12 NS
Carbapatite               2 6.9 3 12 NS
Purines 34.4 20 NS
Ammonium  urate 7 24.1 5 20 NS
Anhydrous uric acid 3 10.3 0 0 -
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the two forms of calcium oxalate whewellite (calcium
oxalate monohydrate) and weddellite (calcium oxalate
dihydrate). The high frequency of the whewellite in
teenage children in our study confirms the role of hyper-
oxaluria food-born in developing these stones. Indeed,
the dietary survey revealed an excessive consumption of
chocolate and sorghum in more than half of patients in
this age group.
The ingestion of proteins has other effects on urine
chemistries. Ireduced citrate excretion is the most
remarkable one (46). Hypocitraturia is one of the princi-
pal factors promoting stone formation in idiopathic stone
disease, with a prevalence ranging from 8% up to 68.3%
(47). Hypocitraturia was found in 15 cases that were
associated to high protein intake in only 8 children. A
low citrate output in stone formers may also be linked to
renal defects (impairment of the sodium-citrate cotrans-
port or alteration of intracellular citrate regulation), to
inappropriate intestinal citrate or alkali absorption (47)
or to low magnesium or potassium levels (48).
The prevalence of uric acid stone also appeared to be
influenced by animal protein in the diet (6). These data
were not confirmed by our results. However, the most
remarkable change in purine stones was the disappear-
ance of uric acid anhydrous stones in older children.
Metabolic (genetic or acquired) disorders can be consid-
ered to explain this change, but we believe that tubular
immaturity in infants associated to a lack of reabsorption
of uric acid is the main reason in this case (49).

CONCLUSION
The epidemiology of renal stones is continuing to change
in our country towards a predominance of calcium
oxalate stones. The high frequency of idiopathic urolithi-
asis highlights the influence of dietary habit in stone for-
mation in our country. The increase in calcium oxalate
stones in school-age children confirms the change in the
etiology of urolithiasis according to age.
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INTRODUCTION
Ureteral stricture is an important complication of
ureterorenoscopy which may be observed in long term.
Generally may develop secondary to partial or complete
ureteral wall injury during the procedure. Ureteral
mucosal inflammation and edema predisposes to mucos-
al or deeper ureteral wall injuries during ureterore -
noscopy (URS), especially for the treatment of impacted
ureteral calculi (1). The incidence of ureteral stricture
formation increases after ureteral wall perforation (2).
With usage of low caliber rigid and flexible ureteroreno-

scopes the rate of ureteral stricture formation has been
reported to be decreased (3).
In our study, we investigated the incidence of ureteral
stricture in patients treated with ureterorenoscopic pneu-
matic lithotripsy for distal ureteral calculi.

MATERIALS AND METHODS
Between April 2006 and January 2009, 154 patients
requiring ureterorenoscopic pneumatic lithotripsy for
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patients who required ureteral double-J catheter placement, and in 3 (2.63%) out of 114
patients who did not require ureteral double-J catheter placement (p < 0.05). 
Conclusion: The results of our study have demonstrated that the success rate was not related
to the stone dimension, but the time of operation was found to be increased with larger stones.
Main risk factors for formation of ureteral stricture were impacted ureteral calculi and reasons
which merits double-J catheter placement like mucosal damage, perforation, impacted calculi
and high stone burden.
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distal ureteral calculi were enrolled into the study. Adult
male and female patients who were treated with
ureterorenoscopic lithotripsy without taking stone
dimension into consideration, and had postoperative
intravenous pyelogram (IVP) on follow up were enrolled
into the study.
We excluded the patients who were previously treated
with open ureteral surgery for various reasons, patients
who had pelvic surgery related with ureter, patients who
were treated with SWL for lower ureteral calculi, and those
patients who were converted to open surgery secondary to
complications during ureterorenoscopic surgery.
All patients were evaluated with kidneys, ureter and
bladder (KUB) graphy, ultrasonography (USG), IVP and
computed tomography (CT) for radiolucent calculi, pre-
operatively.
Preoperatively, all patients had urinalysis and if necessary
urine culture was performed. After the initialization of
proper antibiotic therapy according to the urine culture
results of patients whose preoperative urinary cultures
have presented growth, a URS procedure was performed.
Before the procedure, first generation cephalosporin pro-
phylaxis was applied in the patient with negative culture
results. Under general anesthesia, the patient was posi-
tioned in a lithotomy position. After draping, an 8F feed-
ing tube was introduced into the bladder for both guid-
ance of first entrance with ureterorenoscopes and
drainage of the bladder during the operation.
For URS, we used rigid instruments (8.5 or 9.5 F
Olympus, Germany). In patients in whom entry into the
orifice was difficult, access was achieved by increasing
the fluid flow or ureteral orifice dilatation. Ureteral ori-
fice dilatation was performed by 4/10F balloon catheter
passed over a guide wire through cystoscope. Following
the visualization of the stone with URS, Stone Cone
(Cook Medical Co) was positioned proximally to the stone
if stone migration was predicted. 
Pneumatic lithotripsy was done with the Lithoclast
lithotrite and 3-4 F lithotrite probes (Elmed, Ankara ve
PCK, Ankara). Treatment was performed in the continu-
ous-shot mode starting at medium energy, which was
increased if required.
Stones were fragmented with pneumatic lithotripter.
While some of the fragmented pieces were removed with
the help of forceps, the remaining small fragments (< 2
mm) were left inside. We checked the ureter for unfrag-
manted pieces by passing over the stone by URS and if
necessary KUB was performed.
Calculi were classified as impacted if they had been
adherent to the mucosa and had not been moved.
Double-J catheter was not routinely introduced following
ureterorenoscopic lithotripsy. Double-J catheter was
applied after ureteral perforation and in order to prevent
renal colic as a result of large number of small stone frag-
ments and edema. Double-J catheter was removed on the
second or fourth week postoperatively.
Forced diuresis was applied with intravenous fluid in the
early postoperative period. Patients without fever, pain
and hydronephrosis on USG were discharged on the
morning following the operation. Patients with pain or
residual stone fragments were observed as needed for the
resolution of the symptoms. 

Stone free rate and complications like peroperative or
early postoperative ureteral perforation, deep mucosal
injury, false passage, major hematuria (postoperatively
continuing hematuria) and sepsis were the main param-
eters evaluated.
All patients were submitted to an intravenous pyelogram
after 3 months and 12 months to verify ureteral patency,
to exclude late term onset of ureteral stricture. Ureteral
strictures were classified as partial and total.
We evaluated stone size, impaction of a stone, need for
ureteral orifice dilatation and need for application of
double-J stent. In our study, the relationship of ureteral
stricture with stone size, stone impaction, ureteral orifice
dilatation and double-J stent placement was investigated.
Statistical analyses were performed with one way
ANOVA and Fisher’s Exact Tests. Statistical significance
was considered at p < 0.05. 

RESULTS
A total of 154 patients underwent URS-PL for ureteral cal-
culi. Out of them 56 (36.36%) were female and 98
(63.63%) were male. Mean patient age was 41.39 ± 12.46. 
Mean calculi diameter was 12.17 ± 2.54 (range: 5-20
mm). In 23 patients (14.93%) calculi diameter was < 10
mm, whereas in 131 patients (85.06%) calculi diameter
was ! 10 mm.
Mean operation time was 48.70 ± 14.67 minutes.
Operation time for patients with calculi < 10 mm was
39.26 ± 12.58 minutes, for patients with calculi ! 10 mm
was 49.34 ± 15.27 minutes. This difference was statisti-
cally significant (p < 0.05). 
The stone free rate after the first URS-PL operation was
97.4% undependent from calculi dimension. Four
patients (2.6%) required second URS-PL procedure.
Success rate for patients who had calculi diameter < 10
mm was 100%, for patients with calculi diameter ! 10
mm was 96.94%. All patients with calculi diameter ! 10
mm who required a second URS-PL procedure were
stone free at the end of the second procedure. Patient
characteristics and success rate of URS-PL are demon-
strated on Table 1.
In 2 patients (1.29%), ureteral perforation occurred as an
early complication. Perforation included 2mm of ureter-
al wall and was managed successfully by completing the
operation after double J catheter placement. We
observed deep mucosal injury in 9 patients (5.84%).
Postoperatively, we observed hematuria in 2 patients
(1.29%) originating from ureteral wall which ceased
spontaneously after one day. Sepsis was observed in 2

Table 1.
Relation of success rate and operation times 

with stone size.

Stone size Number Mean operation Stone
of patients time (minutes) free rate

! 10 mm 131 49.34 96.94%

< 10 mm 23 39.26 100%
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patients (1.29%) and was treated with proper antibiotics.
Our early complications are demonstrated on Table 2.
IVP performed postoperatively did not reveal ureteral
stricture in patients who had a ureteral perforation
(Figure 1).
We did not observe complete ureteral stricture (full
obstruction) as a late complication in any patient. Partial
stricture (partial obstruction) was observed in 9 patients
(5.84%). These patients also had findings of obstruction
of pelvicaliceal system. Postoperatively performed IVPs of
these patients revealed that have similarity in nephrogram
and pyelogram with the healthy side. On Figure 2, IVP of
a patient with ureteral stricture was demonstrated.

Of 9 patients who had an ureteral stricture postopera-
tively, 7 patients had ureteral calculi ! 10 mm, 2 patients
had calculi < 10 mm (Table 3).
We observed ureteral stricture in 2 (8.69%) out of 23
patients who had calculi < 10 mm, and in 7 (5.34%) out
of 131 patients who had calculi ! 10 mm (p > 0.05).
Calculi were partially impacted in 15 patients and all
these calculi were ! 10 mm. We observed ureteral stric-
ture in 2 (13.33%) out of 15 patients who had impacted
calculi; whereas ureteral stricture was observed in 7
(5.03%) out of 139 patients whose calculi were not
impacted (p < 0.05) (Table 4).
Ureteral dilatation was present before URS in 48
(31.16%) out of 154 patients. We observed ureteral stric-
ture in 3 (6.25%) out of 48 patients who had ureteral
dilatation; whereas ureteral stricture was observed in 6
(5.66%) out of 106 patients who did not require ureter-
al dilatation (p > 0.05) (Table 5).
Totally 40 double-J stent were applied, in 2 patient for
ureteral perforation, in 10 patients for deep mucosal
injury, in 18 patients for high burden stone, in 10
patients for both high burden stone and impacted stone.
Double-J stents were removed around 2-4 weeks after
the procedure (Table 6).

Table 2.
Early complications and their distribution.

Complication Number of patients Rate (%)

Deep mucosal injury 9 5.84%

Bleeding 2 1.29%

Perforation 2 1.29%

Sepsis 2 1.29%

Total 15 9.74%

Table 3.
Distribution of patients according to stone size.

Stone size Number of patients Ureteral stricture*

< 10 mm 23 2

! 10 mm 131 7

* Number of patients.

Table 4.
Numbers of ureteral strictures in patients 

with and without calculi impaction.

Number of patients (%) Ureteral stricture*

Patients with 
impacted calculi 15 (9.74%) 2

Patients without 
impacted calculi 139 (90.26%) 7

* Number of patients.

Table 5.
Incidence of ureteral stricture formation

in patients with and without ureteral dilatation.

Number of patients Ureteral stricture*

Patients who had 
ureteral dilatation 48 3

Patients who had 
not ureteral dilatation 106 6

* Number of patients.

Figure 1.
IVP after URS-PL

for ureteral calculi
on right side, on

postoperative
month 5

Figure 1.
Postoperative IVP
of a patient with
right ureteral
perforation.
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We observed ureteral stricture in 6 (15%) out of 40
patients who required ureteral double-J catheter place-
ment, and in 3 (2.63%) out of 114 patients who did not
require ureteral double-J catheter placement (p < 0.05).

DISCUSSION
Early complication rate after ureterorenoscopic lithotrip-
sy for ureteral calculi is around 5-6% (4). Ureteral perfo-
ration, intussusceptions, mucosal injury, formation of
false passage and ureteral avulsion are the early compli-
cations (5). The most important early complication is
ureteral avulsion and it is observed in < 1% (5). The only
complication observed in late term is ureteral stricture
and is reported to be around 3-11% (3). The primary
risk factor for ureteral stricture formation is perforation
(5). During treatment of impacted ureteral calculi with
URS, rate of mucosal damage increases because of chron-
ic inflammation secondary to mucosal edema (5).
Therefore, ureteral stricture formation is greater, in late
postoperative period (11%) (5). Incidence of ureteral
stricture formation dropped to < 1% with usage of low
caliber rigid and flexible ureterorenoscopes (5, 6).
Stoller and Wolf (4) reported ureteral stricture formation in
3 patients (3.5%) during the evaluation on 2nd month
after the operation, this complication was observed in
5.9% of patients with ureteral perforation in their series
of 83 cases using 9.5F-12.5 F instruments for URS. In
their retrospective study at 8 month follow up, Roberts et
al. (3) reported a rate of ureteral stricture formation of
24% in 21 patients who were treated for impacted ureter-
al calculi with ureteral perforation observed in 4 patients.
In the light of these studies, they concluded that major
risk factors for ureteral stricture formation are impacted
ureteral calculi and ureteral perforation. In our study, we
observed ureteral stricture in 13.33% of patients who had
impacted calculi; whereas ureteral stricture was observed
in 5.03% of 139 patients whose calculi were not impact-
ed. The difference between impacted or not impacted
stones was significant (p < 0.05).
Stricture formation can be related with ischemia second-
ary to the pressure of calculi to the neighboring mucosa
or can be related with immunologic reaction formed

against calculi. Observation of chronic inflammation and
fibrosis in the histological examination of mucosa gained
from impaction area is the reason for these hypotheses
(3). Moreover, positive relationship of stone size and
impaction is observed in the literature (7, 8). In our
study, 15 (9.74%) patients had impacted calculi and all
these patients had calculi ! 10 mm.
Researchers evaluating the relationship of stricture for-
mation with ureteral catheter placement have reported
that the reason for catheter placement is a risk factor for
ureteral stricture formation than the catheter itself. They
indicated catheter placement for perforation, mucosal
damage and high residual stone burden. They also noted
that, long lasting ureteral catheter (more than 8 weeks)
may predispose to stone formation (5). In many studies,
rate of ureteral stricture formation was higher in patients
who had ureteral catheter placed in comparison with
patients who had not placement of catheter. Bester et al.
reported this rate to be 12.8% and Daniels et al. (9)
reported to be 11.5% and they concluded that, ureteral
stricture formation is not related with catheter placement
itself but is related with reason to place a catheter like
perforation and mucosal damage (2, 9). In our study, we
observed ureteral stricture in 6 (15%) out of 40 patients
who required ureteral double-J catheter placement. The
reason for catheter placement was deep mucosal injury
in ten patients, ureteral perforation in two patients, high
residual stone burden in 18 patients and in ten patients
for both high residual stone burden and impacted cal-
culi. We agree with suggestions of the other authors that
ureteral stricture formation is not related with catheter
placement itself but is related with reason to place a
catheter.
Lytton et al. (10) reported a rate of stricture formation of
4% in their series using 9.5F-12.5F instruments. Also
Carters et al. (11) and Daniels et al. (9) have reported stric-
ture formation in 4% in patients treated for ureteral cal-
culi with pneumatic lithotripsy by 9.5F-12.5F uretero-
scopes. In our study, we used 8.5-9.5F ureteroscopes in
all cases and rate of stricture formation was 5.84%. 
The rate of stricture formation was less than 1% in a
reported series with use of lower caliber ureteroreno-
scopes for ureteral stone treatment. Netto et al. (6) used
7.5 F ureteroscopes in 295 patients and observed ureter-
al strictures in only 2 (0.7%) patients. Grasso (5) used a 8
F instrument in his series and reported a rate of stricture
formation of 0.4%. Similarly, in many studies conducted
with low caliber ureteroscopes, the rate of stricture for-
mation was reported to be less than 1% (12, 13, 14, 15).
In recently conducted series, usage of ureteral access
sheat during URS was related with decreased ureteral
stricture formation. Delvecchio et al. (16) evaluated 62
patients undergoing 71 ureteroscopic procedures with
the aid of ureteral access sheath who completed a follow-
up longer than 3 months. An asymptomatic stricture
occurred in only one renal unit ouy of 71 ureteroscopic
procedures (1.4%). This patient was a T6 paraplegic with
recurrent struvite calculi who developed a left uretero-
pelvic junction stricture 3 months after his second
ureteroscopy. They related the decreased ureteral stric-
ture formation with usage of ureteral access sheath. In
the presence of access sheath, ureter is protected against

Table 6.
Distribution of patients who were placed ureteral 

double-J catheter.

Number of catheter Ureteral stricture*
placed patients

Mucosal injury 10 2

Perforation 2 1

High stone burden 18 3

High stone 
burden + impaction 10 3

Total 40 9

* Number of patients.
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harmful effects of URS manipulations and the rate of
ureteral damage decreases (16).
Tugcu et al. (17) compared primary ureteroscopy for dis-
tal ureteral stones with ureteroscopy after failed extra-
corporeal lithotripsy and observed that patients who had
previously undergone failed SWL had more impacted
stones and mucosal edema. Mucosal edema and impact-
ed stones were widespread in the group previously treat-
ed with SWL and perforation occurred in two patients
during disimpaction maneuvers. They did not observe
any obstruction radiographically at the end of the first
month after the operation while ureteral perforation was
observed in 3 out of 375 (0.8%) patients. There was no
difference between the complication rates of the two
groups (17).
Tugcu et al. (18) investigated if stone dimension affects
the effectiveness of ureteroscopic lithotripsy in distal
ureteral stones grouping their patients according to stone
size smaller than 1 cm (group 1) and larger than 1 cm
(group 2). There was no ureteral stricture in group 1,
while it was observed in one patient of group 2 (p >
0.05).A patient in whom avulsion developed had previ-
ous SWL and his stone was impacted. Stricture devel-
oped in a patient with an impacted stone > 1 cm who
had undergone SWL previously (18). 
Bleeding is one of the acute complications of URS and is
generally self limiting. It generally occurs with damage
during entrance through the ureteral orifice and is sec-
ondary to ureteral wall injury. Occasionally cauterization
is needed. Blute et al. reported need for cauterization only
in 1 (0.3%) out of 346 cases (19). Abdel-Rezzak et al. (20)
reported bleeding rate as 2.1% in 249 patients. In a
patient bleeding continued for more than two days but
no patient required transfusion (20). Grasso (5) reported
bleeding in a rate of 0.8% in a series with 1000 cases and
noted that ureteral obstruction resulted as secondary to
hematoma (5). In our study, we observed self limiting
minimal hematuria in 2 patients (1.29%) originating
from ureteral wall which ceased spontaneously after one
day. 
Mucosal damage is a frequently encountered complica-
tion during ureteroscopic manipulations. Generally dam-
age is superficial. In some instances false passage may
develop secondary to deeper mucosal injury. For the
deep and large mucosal injuries ureteral double-J
catheter placement for 2 weeks is sufficient, while no
additional treatment needed for superficial injuries.
Francesca et al. (14) reported a rate of mucosal injury of
24% in a series of 248 patients operated with 12.5 F
rigid ureteroscope. In a series of 49 patients in which
they used a small caliber rigid instrument, the mucosal
injury rate was reported to be 6%. They reported
increased rate of injury in patients with impacted calculi
and mucosal edema, whereas decrease in the rate of
injury with usage of small caliber ureteroscopes and
ureteral access sheath (14). In our study, we observed
deep mucosal injury totally in 10 (6.49%) patients and
we placed ureteral double-J catheter.
In the treatment of ureteral stones with no spontaneous
passage, URS-PL is a successful modality in terms of
treatment success rate, duration of hospital stay, rate of
early and late complications and patient satisfaction. In

experienced hands, nearly 100% success rate can be
achieved with proper patient and equipment selection,
when early and late complication rates remain to mini-
mum.
The most important late complication of URS is ureteral
stricture formation. Impacted ureteral stones, usage of
large caliber ureteroscopes, repeated ureteroscopic
entrances, deep ureteral injury during URS and ureteral
perforation are the main predisposing factors for ureter-
al stricture formation. The rate of stricture formation
dropped to less than 1% with development of new endo-
scopic treatment modalities and the refinement of exist-
ing technologies have led to an overall decrease in the
frequency of this complication (3).

CONCLUSION
Ureteroscopy is a very effective and safe modality of
treatment for distal ureteral calculi. The results of our
study, have demonstrated that the success rate was not
related to the stone dimension, but the time of operation
was found to be increased with larger stones. Main risk
factors for formation of ureteral stricture were impacted
ureteral calculi and reasons which merits double-J
catheter placement like mucosal damage, perforation,
impacted calculi and high stone burden.
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INTRODUCTION
Nephro-ureterectomy is considered the gold standard
treatment of high-grade and stage UUT-TCC. However, a
technological revolution has fuelled the growth of both
endourologic instrumentation and complementary tech-
niques such as retrograde intra-renal surgery (RIRS).
Consequently, the steady growth and reproducible suc-
cess of endourological diagnosis and treatment of low-
intermediate risk superficial UUT-TCC in expert centers
over the past two decades, has sparked a timely and

important debate about renal preservation in selected
patients with a normal contra-lateral UUT (1, 2). 
Moreover, where renal function is compromised, the
expense and negative quality of life impact of dialysis
with its associated morbidity and mortality may also be
avoided, leading to significant healthcare cost sav-
ings (3). On the flip side of this coin lie the costs of reg-
ular long-term endoscopic urothelial surveillance after
initial resection, which has been standard practice. 
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Purpose: Thulium laser ablation (TLA) outcomes with blinded performance evaluation
after retrograde intra-renal surgical (RIRS) treatment of upper urinary tract transi-
tional cell carcinomas (UUT-TCC). 
Materials and Methods: A UUT-TCC patient cohort undergoing RIRS-TLA by an
international endoscopic surgical collaboration in a European center (April 2005-

July 2009), underwent outcomes evaluation. All 4 surgeons were blinded and independently
scored both TLA and Holmium:YAG laser ablation performance aspects annually using a
Likert scoring system (0-10).
Results: All patients (n = 59, median age 66 years, 9 with solitary kidney) had complete UUT
inspection. Presenting lesion(s) were intra-renal (n = 30, 51%), ureteral (n = 13, 22%), and
combined (n = 16, 27%). Single-stage TLA sufficed in 81.4% (tumors < 1.5 cm). Significant
recurrence free survival differences occurred according to primary tumor size >/< 1.5 cm and
multi-focality, but location made no difference. Median Likert scores were i) fiber-tip stability
- 5.5/8.75, p = 0.016*; ii) reduced bleeding - 5/8.5, p = 0.004*; iii) fiber-tip precision - 5.5/8.5,
p = 0.003*; iv) mucosal perforation reduction - 3.5/7.5, p = 0.001*; v) ablation efficiency
tumors < 1.5 cm - 6/9, p = 0.017*; tumors > 1.5 cm - 6.75/6.75, p = 1, and vi) overall efficien-
cy - 6/7.5, p = 0.09, for Holmium:YAG and TLA, respectively. 
Conclusions: The Thulium laser delivered non-inferior recurrence free survival to RIRS-UUT-TCC
Holmium:YAG laser ablation, but better median parameter performance scores in fiber-tip stabil-
ity, precision, reduced bleeding and mucosal perforation reduction in expert ratings. Despite
improved photothermal coagulation, and endo-visualization for tumors < 1.5 cm, both ablation and
overall efficiency remained challenging for larger tumors with both existing laser technologies.

KEY WORDS: Upper urinary tract; Transitional cell carcinoma; Retrograde intrarenal surgery; 
Thulium laser ablation.
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induction. After obtaining ureteroscopic urine wash cytol-
ogy specimens, multiple cup biopsies (4.6Fr re-usable
rigid forceps), laser coagulation, and tumor base ablation,
were sequentially performed (6). A 3Fr flexible cup for-
ceps or nitinol basket (used to avulse portions of papillary
tumor) was used for flexible instruments. For only intra-
renal tumors, a ureteral access sheath was deployed after
entire ureteral inspection, allowing irrigant efflux (facili-
tated by i.v. Lasix), aiming to maintain low intra-renal
pressures during the procedure. 
The Thulium laser (Revolix®-Lisalaser, Germany) set at 10-
15 watts power, was activated in 3-5 second bursts (same
as those previously used with the Holmium:YAG laser)
positioning the laser fiber near the tumor(s) for increased
photo-thermal coagulation and to blanch papillary cores’
tumor vessels. For tumors > 1.5 cm, the tumor was
pierced with the laser fiber (contact mode) to spread the
coagulation effect. Here, the necrotic treated tissue was
often left to slough before a 2nd look after 3-4 weeks
(akin to bladder tumor re-resection) to facilitate accurate
residual tumor ablation. 
Patients not requiring a second look (tumors < 1.5 cm)
received a double pigtail stent at the procedure end,
which was removed (local anesthesia) in the office after
one week. For uncomplicated procedures < 1 hour,
instead of a double pigtail stent, a simple open-tipped
ureteral catheter (used for the initial retrograde pyelo-
gram) was left overnight, piggy backed onto the Foley
catheter hub. Patients were discharged the morning after
surgery except 3% (stayed longer because of fever or
dark hematuria).
No patient received adjuvant intra-renal drug instilla-
tion. All patients were followed endoscopically 3 month-
ly for the 1st year, then every 6 months for 3 years, and
annually thereafter if recurrence free. 
Each surgeon continued using Ho:YAG for UUT-TCC laser
ablation in their own center throughout the study period.
Since operator blinding was not possible due to the differ-
ent laser properties, at the end of each year of the study (to
minimize recall bias), each of the 4 participating expert
surgeons were given score sheets and asked independent-
ly to score performance parameters relating to fiber stabil-
ity, bleeding reduction, fiber tip precision, mucosal perfo-
ration reduction, operating time for tumors < or > 1.5 cm,
and overall ablation efficiency, in a blinded fashion (with-
out inter-observer communication) using a Likert scoring
system (0-10). Data was collated centrally and analysed by
the non-surgeon (LDG).

STATISTICAL ANALYSIS
Recurrence free survival differences were evaluated by
the log rank test. Student’s t-test was used to compare
subjective secondary end-point performance parameter
Likert scores, comparing Holmium:YAG and TLA. 

RESULTS
The patient cohort consisted of 59 patients. Median age
was 68 years for the 39 males, and 64 years for the 20
females. Nine patients had a solitary kidney and an
imperative indication for renal preservation. Inspection

Since its introduction into urology in 1995, the
Holmium:YAG laser quickly superceded the 3Fr Bugbee
electrode, becoming the cornerstone of RIRS UUT-TCC
ablation. Its pulsed Holmium component has shallow
penetration (0.4 mm), enabling precise photothermal
ablation, while the YAG component (akin to Nd:YAG) has
deeper tissue penetration for blanching larger solid or
papillary lesions (4). 
Here, we report the first collaborative single-center expert
experience of Thulium laser use for RIRS ablation of low-
intermediate risk UUT-TCC in patients selected for renal
preservation. 

DATA EXTRACTION
Three authors (LD, MDD and LDG) extracted patient
data regarding demographics, operative parameters and
postoperative outcomes. The primary study endpoint
was to evaluate and report objective outcomes of timing
and recurrence rates after UUT-TCC Thulium laser abla-
tion. The secondary endpoint was to subjectively evalu-
ate and compare aspects of Thulium laser ablation (TLA)
utility in RIRS-UUT-TCC in seasoned hands (at least 5
years experience of Holmium:YAG laser ablation).

MATERIAL AND METHODS
All UUT-TCC RIRS-TLA treatments were performed in
one European center (Rome, Italy) from April 2005 to July
2009, by one of 4 surgeons (two from the host center and
two from abroad in Europe and USA, each of whom had
previously treated > 50 UUT-TCC patients independently
with Holmium:YAG laser ablation in their respective terti-
ary referral centers for at least 5 years). All patients under-
went pre-operative work-up with IVU and/or CT uro-
gram, urinary voided cytology, and cystoscopy (5). Where
present, bladder tumors were resected first, especially if
large, or suspicious for high-grade or muscle invasion.
When UUT tumor treatment took precedence, synchro-
nous bladder tumors were eradicated immediately after
double pigtail stent placement. All RIRS was performed
using both semi-rigid and flexible ureteroscopes < 9Fr tip
diameter. Whenever possible, a semi-rigid ureteroscope
was preferred (better view and larger working channel)
coupled with a 365 micron quartz laser fiber. Flexible
uretero-renoscopes (fiber optic dual active deflection and
newer generation digital “chip in the tip” instruments [n =
1 each for each surgeon; CMOS and CCD chips]) with a
200 micron quartz laser fiber, minimized twin risks of
instrument damage and loss of tip deflection. 
The UUT access technique was standardized. After rigid
cystoscopy to ensure a tumor-free bladder, a Bentson
0.035” Teflon-coated floppy tipped safety guide wire was
passed into the UUT ensheathed in a retrograde catheter
under fluoroscopic control. Next, a 42 cm long 7Fr tipped
semi-rigid ureteroscope with 5Fr. straight work channel,
offset eyepiece, and inflow side port fitted with 3-way tap
and Portseal®, was passed into the ureteral orifice between
safety and working guide-wires for ureteral orifice optical
dilatation. Pressure irrigation was avoided, i.v. 20 mg
Lasix was given to minimize intra-renal reflux, and par-
enteral antibiotic prophylaxis was given at anaesthesia
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of the entire target upper urinary tract according to pre-
operative diagnostics was possible in all patients. Biopsy
material was obtained in 51 of the 59 patients (85.2%),
with a median number of 2 biopsies per lesion, and the
remainder (14.8%) had cytology wash only. Topography
and grade/cytopathology of lesions for ureter, intra-renal,
or combinations, are shown in Table 1. The presenting
lesion was intra-renal (IR) in 30 (50.85%), ureteral in 13
(22.03%), and combined in 16 patients (27.12%). Most
IR lesions were monofocal (21 patients, 70%). In con-
trast, most ureteral lesions were multifocal (20 vs. 9), the
upper ureter being the most common site (51.7%).
In 48 (81.4%) patients, a single treatment allowed com-
plete tumor eradication, the remaining 8 requiring
staged treatment for bulkier lesions > 1.5 cm (median 3
cm, range 2-5 cm, Table 2). Limitations to single session

Table 1.

Topography and grade of lesions.

Table 2.

Bulky tumor (> 1.5 cm) treatment outcomes 
with Thulium laser.

removal of larger lesions were tumor adherent to the
fiber tip, presence of bulky necrotic material from treat-
ed tumors given the lumen of the ureter, and the need for
second look and tumor base re-ablation akin to the blad-

Renal Ureteral Both
N = 30 N = 13 N = 16

Single Multiple Single Multiple Renal Ureteral
21 9 5 8

Pelvis Calyces Pelivs Calyces Upper Mid Distal Upper Mid Distal U M D

12 9 3 6 3 1 1 5 1 2 7 5 4
Grade 1

4 3 3 3
Grade 2

8 3 2 5
Grade 3

4 3 2 2
Dysplastic - Atypia

13 4 9 6
Cis

1 - - -

U = Upper; M = Mid; D = Distal; Cis = Carcinoma in situ.

Bulky tumor treatment > 1.5 cm

Location Size Treatment

Renal pelvis 3 cm Two Stages Thulium

Upper ureter 4.5 cm Three Stages Thulium

Renal (multifocal) 
(solitary kidney) 5 cm Single Stage Thulium - Incomplete

Upper ureter 3 cm Two Stages Thulium 

Renal calyces 2 cm Single Stage Thulium

Upper ureter 5 cm Two Stages Thulium - Incomplete

Table 3.

Differences in laser properties comparing known
Holmium:YAG and Thulium, and expert subjective

likert scores for performance indicators.
Higher score indicates blinded perception 

of better performance.

Holmium:YAG Thulium

Wavelength (λ) 2.106-2.140 µm 1.940-2.013 µm

Laser Mode Pulsed Continuous - Pulsed

Peripheral Thermal 

Damage (µm) 700-800 300-400

Likert score: median values (ranges)

Holmium:YAG Thulium p

Fiber tip stability 5.5 (4-8) 8.75 (8-9) 0.016*

Bleeding reduction 5 (4-7) 8.5 (8-9) 0.004*

Fiber tip precision 5.5 (5-6) 8.5 (8-9) 0.003*

Reduction of mucosal perforation 3.5 (3-5) 7.5 (7-8) 0.001*

Operating time tumor < 1.5 cm 6 (5-7) 9 (9) 0.017*

Operating time tumor > 1.5 cm 6.75 (5-8) 6.75 (6-9) 1

Overall ablation efficiency 6 (5-7) 7.5 (6-9) 0.09

* p value with student t-test; p < 0.05 significant
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Figure 1.

a. Kaplan Meier curves showing recurrence free survival differences between primary tumor location at diagnosis
b. Intra-renal recurrence free survival c. Ureteral recurrence free survival rates, and 

d. Bladder recurrence free survival rates separated according to cyto-histopathological findings 
(Grades 1-3 and dysplasia-atypia) at diagnosis.

Figure 2.

Kaplan Meier curves showing recurrence free survival 
rates separated according to primary tumor 

size >/< 1.5 cm at diagnosis.

Figure 3.

Kaplan Meier curves showing recurrence free survival 
rates separated according to primary tumor 

unifocality vs. multifocality.

a.

c.

b.

d.



der. In 2 patients with very bulky disease (3.4%), percu-
taneous tumor ablation was necessary after initial
ureteroscopic biopsy ruled out Grade 3 tumor.
Retrograde treatment successfully eradicated tumors in 57
(96.6%) patients. Two patients with bilateral tumors
required bilateral flexible URS. All patients with Grade 3
tumors subsequently had radical nephro-ureterectomy
with one exception (a 63 year-old lady with a solitary kid-
ney who refused nephro-ureterectomy despite full risk
disclosure because of a strong desire to avoid dialysis, who
underwent two RIRS and one percutaneous procedure for
tumor eradication). RIRS operative time ranged 20-90
minutes (median 45 minutes). There were no major com-
plications and no case of technical laser failure. 
Overall cohort urothelial recurrence rate to date at medi-
an 26.4 months follow-up after Thulium laser ablation
was 37.3%. 
Recurrence patterns and recurrence free survival separat-
ed for cyto-histological grade depending on primary
tumor location, uni vs. multifocality, and tumor size >/<
1.5 cm are shown in Figures 1-3. These are similar to
published recurrence rates after conservative treatment
of UUT-TCC (7) with other modalities, re-affirming the
need for vigilant endoscopic urothelial surveillance in
this patient population. 
Differences in laser performance properties and inde-
pendently blinded scores by each of four surgeons
(median Likert scores) for Holmium:YAG and Thulium
lasers respectively, are shown in Table 3, along with cor-
responding p-values.  

DISCUSSION
The Holmium:YAG laser is well-estab-
lished with widespread use in both
lower and upper urinary tracts, and
which has encompassed the treatment
of UUT-TCC (8-13). The Thulium laser
wavelength (1.940-2.013 µm) is almost
identical to the Holmium:YAG laser at
2.106-2.140 µm (Figure 4), yielding
similar properties of strong tissue
absorption for safe soft tissue resection
and ablation. Since the primary chro-
mophobe is water, the soft tissue ther-
mal damage effect is mediated by hot
vaporizing bubbles on contact or near
contact but depth-limited like the
Holmium laser to ~0.4 mm. The quartz
laser fibers are fully interchangeable for
both systems.
Thulium’s main difference to Hol -
mium:YAG, is the continuous mode
rather than being pulsed (350 micro -
seconds). This may potentially improve
photothermal coagulation of highly
vascularized (due to angioneogenesis)
and potentially friable (due to reduced
cell-cell adhesion) urothelial tumor tis-
sue, especially in the UUT where a
small amount of bleeding can easily
impair quality of endoscopic vision.
The continuous laser mode translates
to energy focused precisely into smaller

microbubbles at the fiber tip giving less collateral spread
instead of disruptive large high-pressure microbubbles as
with the Holmium:YAG laser pulsed mode (Figure 5),
and the fiber tip should vibrate less at clinically useful
frequencies, potentially improving action precision. 
Our extensive multi-center experience of retrograde
treatment of UUT-TCC since 1995 with the
Holmium:YAG laser was born out of its multi-functional
ability to break urinary tract stones, incise strictures and
coagulate-ablate abnormal soft tissue (14). However, its
pulsed nature meant that at the energy settings and fre-
quencies commonly used for treating UUT-TCC, its cut-
ting properties were more efficient than its coagulating
ones, increasing the risks of bleeding. Vision is often
impaired because of tumor bleeding or after multiple
biopsies of vascular urothelial lesions. Even a small
amount of bleeding during low-pressure irrigation RIRS
can significantly impair fine visual control when deploy-
ing the laser fiber tip which has a red aim beam and a
clear quartz tip free of colored cladding (although lasers
with a green aim beam have been recently available).
When dealing with UUT-TCC for renal conservation,
visual clarity is essential to optimize ablation precision
and minimize risk of inadvertent urothelial wall perfora-
tion thus avoiding tumor cell spillage outside the UUT
confines. In order to reduce the incidence of these unde-
sirable complications especially for large or multifocal
UUT-TCC, our experience exceeding a decade of treating
these lesions with RIRS and the Holmium:YAG laser,
suggested that it was best to coagulate and ablate the
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Figure 4.

High-speed cine differences in photo-acoustic microbubbles between
Holmium:YAG and Thulium:YAG lasers at fiber tip 
and corresponding real-life treatment differences.
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tumor’s dome first before biopsying the base (6). Primary
end point evaluation showed that recurrence patterns
and recurrence free survival separated for cyto-histologi-
cal grade depending on primary tumor location, uni vs.
multifocality, and tumor size >/< 1.5 cm were not inferi-
or to published recurrence rates after conservative treat-
ment of UUT-TCC (7) with other modalities, re-affirming
the need for vigilant endoscopic urothelial surveillance
in this patient population. Primary tumor size and multi-
focality were again key factors impacting on recurrence
patterns.
Our metachronous subjective experience in this study,
comparing the Holmium:YAG laser to TLA with its more
intense and precise photothermal coagulative effect, sug-
gested that TLA significantly reduced bleeding and fiber-
tip vibration, thereby improving visual control and pre-
cision during RIRS ablation of UUT-TCC. Moreover, as a
direct consequence of these properties, more successful
complete single-stage treatment of tumors < 1.5 cm and
two-stage treatment of larger tumors was possible,
although the largest tumors remained challenging. 
Laser fiber tip coating with adherent necrotic tissue (akin
to bipolar electrosurgery) in a time dependent fashion
was the main disadvantage of the Thulium laser in ablat-
ing larger tumors (> 1.5 cm). This drawback sometimes
limited single session tissue ablation volume. Our recent
as yet unpublished solution for this dilemma was to
change to using a dual block laser (Revolix-Duo®) since
July 2009, shifting from Thulium after initial tumor
blanching, to Holmium mode to cut necrotic tissue at the
edge (as the pulsed mode also helped free the fiber tip of
adherent necrotic material) in order to get better access
to the tumor base which could then be definitively ablat-
ed with the Thulium mode (in a “sandwich-treatment”).
Another possibility to complete single session tumor
ablation would be to remove the fiber, clean the tip with
a swab and re-introduce it, which is laboriously time
consuming and may risk fiber damage. Alternatively, for
large tumors when no further ablation is possible, the
procedure can be terminated and repeated 3-4 weeks
later once spontaneous sloughing of necrotic tumor por-
tions had occurred, or a laser fiber slicing technique can
be utilized as in laser prostate enucleation-resection.
These 2-staged procedures draw parallels to cautious re-
resection of larger bladder urothelial tumors to improve
treatment of the tumor base, particularly due to the thin-
ness of the UUT collecting system. Urothelial perforation
with TLA can also be reduced because the “defocused
spray effect” was more effective if the fiber tip was kept a
short distance from the tissue in non-contact mode
(“painting the tumor surface”). This technical point can be
especially important in patients where the respiratory
excursions moving the target kidney are deeper and
faster, depending on the mode of anesthesia, in turn
influenced by co-morbidity (frequently present in
patients with UUT-TCC).
For our secondary endpoint, a major limitation of this
study was the subjective comparison of the two lasers in
a non-randomized metachronous annual fashion rather
than immediately after each procedure, due to limited
availability of the Thulium laser outside Europe. Given
these suboptimal circumstances, to minimize subjective

and recall bias as much as possible, each surgeon was
required to perform Likert scoring independently for
each laser performance parameter at each annual visit to
the reference center in Rome, and was blinded to the
others’ scores during this process, with administration,
collation, and analysis, by an independent author (LDG)
not involved in surgical treatment. A direct comparative
study with Holmium:YAG UUT-TCC ablation over the
study period was not feasible due to the unmatched
nature and heterogeneity (stage, grade, tumor size and
multifocality) of the UUT-TCC population, cohort size
inequality, and limited study population numbers, which
prevented meaningful comparison in this fashion outside
the confines of a large multinational multicentre clinical
trial. This has sadly proved to be impossible to perform
to date due to funding difficulties.

CONCLUSION
The Thulium laser delivered non-inferior tumor outcomes
but better subjective median parameter performance
scores in fiber-tip stability, precision, reduced bleeding
and mucosal perforation reduction, in this expert rating
compared to RIRS-UUT-TCC Holmium:YAG laser abla-
tion. Improved photothermal coagulation, endo-visualiza-
tion and ablation efficiency, were perceived for tumors
< 1.5 cm, but larger tumors remained challenging with
either existing laser technologies and may require new
laser sources or diverse capability by combining the best
properties of existing sources.
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Saturation biopsy technique increase the capacity
to diagnose adenocarcinoma of prostate
in patients with PSA < 10 ng/ml, 
after a first negative biopsy
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Objective: Aim of this study was to evaluate if saturation biopsy (SB) technique increases
the cancer detection rate in patients with PSA < 10 ng/ml, after a first negative biopsy.
Material and Methods: From January 2004 to January 2006, 780 patients underwent
prostate ultrasound guided transrectal (UGT) core biopsy: 186 (23.8%) presented
prostate cancer (PCa) while 594 pts (76.2%), were disease free. For 1 year all the patients

with no evidence of cancer were observed according to a follow-up schedule including PSA every 3
months and DRE every 6 months. During this period 140 patients showed an increase of PSA (< 10
ng/ml) or a low PSA free/total. This group underwent a second prostate UGT core biopsy with SB
technique. In all the patients we evaluated PCa detection rates (DR) according to the PSA range.
We also checked peri/post-operative complication rate (total post-operative hospitalization time,
haemoglobin loss, catheterisation rate, pain rate, QOL).
Results: Of the 140 patients 50 (35.7%) had PCa showing a Gleason score (GS) of 4 or 5 in 26%, 6
or 7 in 75% and 8 to 10 in 9 % respectively. Sectors apical biopsies  carried out in the anterior horn
of peripheral zone tissue presented over 70% (35 patients) of cancer detection rate. Rectal bleeding
was the major common complication. Cancer was clinically significant in 47 patients (94%) but 34
(68%) presented an organ confined disease after radical surgery.
Conclusions: SB technique increases of 35.7% the cancer detection rate (DR) in patients with PSA
< 10 ng/ml, after a first negative biopsy, showing a higher positivity (70% PCaDR) if the SB includ-
ed  the anterior horn of peripheral zone tissue. No significantly pain and side effects were observed. 

KEY WORDS: Prostate; Prostate cancer; Ultrasound guided transrectal core biopsy; Re- biopsy; Saturation
biopsy technique; PCa detection rates; Outcomes; Perioperative and postoperative complication rate;
Remifentanil HCl.
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Summary

INTRODUCTION
Since the advent of PSA screening there has been con-
siderable prostate cancer stage migration favoring the
diagnosis of lower risk disease (1). The challenge now is
to differentiate and treat patients at high risk while
avoiding overtreatment of clinically indolent disease. 
The lack of consistently reliable radiological means of
staging adenocarcinoma of the prostate has resulted in
the incorporation of clinical variables such as PSA,

Gleason grade, clinical stage and, more recently, biop-
sies (2). 
Systematic ultrasound guided transrectal prostate biopsy
has become the mainstay in the diagnosis of prostate
cancer (3). Transrectal ultrasound guided biopsy has
become the goal standard for diagnosing prostate cancer
since it was first reported in 1989 by Lee et al. (4). At ini-
tial biopsies 20% to 30% of patients are diagnosed with
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prostate cancer and the rest are followed clinically and
possibly undergo repeat biopsies (5).
Several studies have identified biopsy characteristics,
including percent of biopsies positive for cancer and
number of biopsies positive for cancer, as strong
indipendent risk category for pathological stage (6), and
outcome after definitive treatment such as radical prosta-
tectomy and radiation therapy (7).
During the last decade a considerable number of modifi-
cations have been made to improve the technique of
prostate cancer (PCa) biopsy. Studies have demonstrated
that a traditional sextant technique may miss substantial
numbers of cancers and that additional sampling of
the lateral peripheral zone may increase the diagnostic
yield (8).
Eskew et al. have shown that increasing the number of
biopsy cores increased PCa detection rates (9) and total
prostate volume is also an important factor with higher
PCa detection rate reported in men with smaller
prostates (10). The decision to repeate the biopsy is gen-
erally supported by increasing PSA or low PSA free/total
or PSA velocity greater than 0.75 ng/ml yearly. Recent
prospective (10) and retrospective (11) studies showed a
PCa detection rate of 10% to 27% on repeat biopsies.
Extended biopsy scheme and saturation biopsy strategy
resulted in a greater than 30% PCa detection rate in men
with a previous negative sextant biopsies (12).
Aim of this study was evaluate if saturation biopsy tech-
nique increases the capacity to diagnose adenocarcinoma
of prostate in patients with PSA < 10 ng/ml, after a first
negative biopsy.

MATERIAL AND METHODS
In this study, 780 patients (age range 38 to 79 years) were
enrolled from January 2004 to January 2006, if PSA value
was greater than 2.5 ng/ml and lower than 10 ng/ml, or if
it was observed a suspicious digital rectal examination
(DRE) or an ipoechogenic nodule by transrectal ultra-
sound (TRUS).
Exclusion criteria were a history of PCa, acute or chronic
prostatitis, histological evidence of prostatic intraepithe-
lial neoplasia of any grade, urinary retention, indwelling
urinary catheter or confirmed urinary tract infection.
Preoperative work-up was assessed by administering
I.P.S.S., I.I.E.F.-5 and Qol. All patients were submitted to
uroflowmetry, TRUS, measurament of post-voidal resid-
ual urine and PSA determination. Prostate volume was
measured by TRUS using the formula: that have the best
accuracy for prostate volume, that is the length in mm x
width in mm x sagittal height in mm x 0.0005236 = vol-
ume in cc. Patient characteristics are shown in Table 1.
Each patient received a single dose of fluoroquinolone
(levofloxacin) before biopsy and until 2 days after the
procedure and all patients were instructed to discontinue
anticoagulants 5 days before biopsy. Informed consent
was obtained from all patients.
Biopsies were performed with a 18 needle gauge in left
lateral supine decubitus under ultrasound transrectal
guidance, without no application of local anesthesia, by
the same surgeon (G.V). 
We performed 10-core biopsies as described by Gore et al.

(13) plus, if present, 2-core biopsies on the ipoechogenic
nodule. Of all the patients that we carried out to ultra-
sound guided transrectal core biopsies of the prostate, 186
(23.8%) presented PCa and out of them 114 (61.3%)
underwent radical retropubic prostatectomy.
For 1 year after biopsy all the patients with no evidence
of cancer were observed according to a follow-up sched-
ule, that consisted in a determination of PSA every 3
months and DRE every 6 months.
During this period 140 patients showed an increase of
PSA (lower than 10 ng/ml), or a lower PSA free/total.
Clinical evaluation had excluded acute or chronic prosta-
titis or urinary tract infection and endoscopic procedures
on the lower urinary tract. This group of patients under-
went a repeat ultrasound guided transrectal core biopsy
of the prostate with saturation biopsy technique. Patients
characteristics are showed in Table 1.
All patients received a single dose of levofloxacin before
biopsy and for 2 days after the procedure and all patients
were instructed to discontinue anti-coagulants 5 days
before biopsy. Informed consent was obtained from all
patients. Biopsies were performed with a 18 needle gauge
in left lateral supine decubitus under ultrasound tran-
srectal guidance, by the same surgeon (G.V). This proce-
dure was performed for all patients in the operating room
and we have utilized to obtained 24-core biopsies of the
prostate a intravenous anesthesia with remifentanil
(Ultiva, GlaxoSmithKline). We have performed this tech-
nique utilizing intravenous anesthesia to improve more
implementation of the compliance to the procedure and
to reduce patient’s discomfort.
The sectors biopsied and the number of cores were on
each side: 1) lateral base with 2 cores, 2) lateral mild zone
with 3 cores, 3) apex with 3 cores, 4) parasagittal middle
zone with 2 cores and 5) parasagittal base with 2 cores.
Care was taken to assure that the 3 apical biopsies ade-
quately sampled the anterior horn of peripheral zone
tissue. An experienced pathologist evaluated all the
slides.

Preoperative data Saturation Biopsy Group

Age (years) 67.3 ± 4.2 years

PSA range 2.5 to 3.9 ng/ml 51 (35.7%)

PSA range 4.0 to 9.9 ng/ml 89 (64.3%)

Adenoma Prostate volume (cc) 62.7 ± 17.8

IPSS 15.6 ± 3.2

Qol 2.5 ± 2.3

Qmax (ml/sec) 12.6 ± 2.1 ml/sec

PVR (ml) 45.0 ± 21.4

IIEF-5 18 ± 3.1

Hb (gr/dl) 14.2 ± 0.2

Suspicious DRE 32 (22.8%)

Table 1.
Preoperative characteristics 

of patients who underwent saturation biopsy.
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In all the patients, we evaluated PCa detection rates
according to the PSA ranges. Were also calculated periop-
erative and postoperative complication rate, total post-
operative hospital stay, haemoglobin loss, catheterisation
rate, pain rate, Qol.
Clinical characteristics of the patients with cancer detect-
ed were recorded: PSA levels at diagnosis, presence of pal-
pable tumour, Gleason score in prostate biopsy, volume,
localization, percentual of tumour and number of
involved cores in biopsies. The presence of clinically
insignificant cancer (defined as tumour volume less than
0.5 cc and Gleason score less than 7) was estimated fol-
lowing the model of Epstein et al. (14), based on clinical-
ly and biopsy criteria: nonpalpable cancer, F/T ratio
grater than 0.15, less than 3 biopsy cores involved with
no more than 50% of involvement, and Gleason score less
than 7.

Preoperative data Saturation Biopsy Group

Age (years) 69.9 ± 6, years

PSA range 2.5 to 3.9 ng/ml 14 (28.6%)

PSA range 4.0 to 9.9 ng/ml 36 (71.4%)

Adenoma Prostate volume (cc) 63.3 ± 15.2

IPSS 18.6 ± 3.5

Qol 2.3 ± 2.1

Qmax (ml/sec) 12.1 ± 2.8 ml/sec

PVR (ml) 47.8 ± 18.4

IEFF-5 18 ± 3.6

Hb (gr/dl) 14.88 ± 0.71

Suspicious DRE 18 (36%)

Table 2.
Characteristics of patients 

with adenocarcinoma of the prostate.

Number of patient %

Volume tumour < 0.5 cc 3 6

Volume tumour > 0.5 < 1 cc 42 84

Volume tumour > 1 cc 5 10

Percentual involment < 50% 3 6

Percentual involment > 50% < 75% 35 70

Percentual involment > 75% 12 24

Positive biopsies cores < 3 3 6

Positive biopsies cores > 3 47 94

Gleason score < 7 14 28

Gleason score  7 32 64

Gleason score 8-10 4 8

Table 3.
Characteristics of biopsy of patients 

with adenocarcinoma of the prostate.

RESULTS
The mean prostate volume measured by TRUS was 62.7 ±
17,8 cc and 43 of 140 patients presented ipoechogenic
nodule in peripheral zone tissue and we observed suspi-
cious digital rectal examination in 32 patients (22.8%). 
Of the 140 patients, 50 (35.7%) were found to have ade-
nocarcinoma of the prostate. Patients characteristics are
showed in Table 2.
In 50 patients with adenocarcinoma of the prostate,
26%, 75% and 9% had Gleason score 4 or 5, 6 to 7 and
8 to 10, respectively.
In the adenocarcinoma patients group, respect to PSA
value, we observed in PSA range from 2.5 to 3.9 ng/ml
that 28.6% (14 patients) had cancer with respect to
than 71.4% (36 patients) in PSA range from 4.0 to 9.9
ng/ml. Out of 50 patients, 18 patients (36%) presented
with suspicious digital rectal examination and 28 of 50
patients presented with ipoechogenic nodule in periph-
eral zone tissue and we observed suspicious digital rec-
tal examination in 26 patients (52.0%). The mean prostate
volume measured by TRUS was 63.3 ± 15.2 cc.
Sectors apical biopsies that were carried out in anterior
horn of peripheral zone tissue presented over 70% (35
patients) of positivity to cancer detection rate, in compar-
ison to 15% (8 patients) for lateral base, 8% (4 patients)
for lateral mild zone and lower < 5% (3 patients) for the
parasagittal zone. 
In all the patients we have evaluated tumour volume of
biopsy cores, percentuals of involvement of biopsy cores
and number of biopsy cores involved (Table 3). In 3 (6%)
patients we have observed a tumour volume less than 0.5
cc, in 42 (84%) patients volume tumour more than 0.5 cc
and less than 1 cc and in 5 (10%) patients volume tumour
more than 1 cc. 
In 47 (94%) patients of all, we observed a percentual of
involvement of biopsy cores of more than 50% with
respect to 3 (6%) with less of 50%. Furthermore 47 (94%)
patients presented with more than 3 positive biopsies
cores with respect to 3 (6%) with less than 3. 
We observed only one (2%) patient with tumour volume
less than 0.5 cc, 5% of involvement and one biopsy core
involved and 2 (4%) patients with tumour volume less
than 0.5 cc, 25% of involvement and 2 biopsy cores
involved with respect to 38 (76%) with tumour volume
more than 0.5 cc, over 50% of involvement and more than
3 biopsy cores.
Gleason score evaluated in prostate biopsy, tumour vol-
ume, involvement and biopsy cores involved are shown in
Table 3. None of the 140 patients required catheterisation
during or after the procedure. 
The mean preoperative haemoglobin fell from 14.88
mg/dl (SD ± 0.71) to postoperative value of 13.6 (SD ±
0.6), and none patients was submitted to transfusion. In
all patients rectal bleeding was the more common compli-
cation, but troublesome enough to require evaluation only
in 3 (2.1%) men. Two patients  were observed expectant-
ly as outpatients and bleeding stopped spontaneously on
the same day of the biopsy. 
A tampon was placed intrarectally in a third patient, but
he passed it almost immediately and bleeding stopped at
that point. In 12 (8.5%) patients we observed haematuria
but in none required catheter placement. 
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Two patients (1.3%) developed hematuria within 1 week
after the procedure and one (that was taking anticoagu-
lant therapy) required readmission for cystoscopy and
continuous bladder irrigation. Haemospermia was
observed in 76 (51.4%) patients, but only few patients
(5%) were not able to perform normal sexual activity and
all patients early recovered. 
Symptoms of prostatitis including fever developed in 8
(5.7%) patients. Three patients (2.1%) required hospitali-
sation and recovered after with a few days of intravenous
antibiotic therapy. Urinary tract infections developed in
two patients (1.3%) that were treated with appropiate
antibiotics (see Table 4).
In our study the improvement in micturition and symp-
tom scores was immediate and IPSS, IIEF-5, peak urinary
flow rates and post-void residual urine volume had ret
urned to normal within one month after the procedure
(see Table 5). Pain rate was evaluated by VAS scale and
compared to baseline value, there was not significantly
increased improvement because we carried out the pro-
cedure in all the patients under intravenous anesthesia
in order to improve the compliance to the procedure
and to perform 24- core biopsies. Ramifentanil is an
oppioid analgesic with faster hemi-life (5-10 minutes)
that we used to perform the procedure in all the
patients in day-hospital regimen.
No patients required hospitalisation after the procedure
and all early recovered their working and sexual  activity.
A total of 48 (96%) men underwent radical retropubic
prostatectomy but 2 (4%) patients were treated with exter-
nal beam radiation therapy  (those patients presented
tumour volume less than 0.5 cc, 25% of involvement and
2 biopsy cores involved). Upon examination of the sur-
gical specimen, cancer was clinically significant in 47
patients (92%) and 34 (68%) presented an organ con-
fined tumor after radical surgery. No residual cancer was
identified on the final surgical
specimen in one (2%) patient, that
presented to saturation biopsy a
tumour volume less than 0.5 cc,
5% of involvement, 1 biopsy core
involved and Gleason score 4.

DISCUSSION
There is significant controversy
about repeat biopsies and their
relationship to prostate cancer
outcomes (16). Djavan et al. (17)
showed in their experience that in
men with PSA more 4 and less to
10 ng/ml, with the first biopsy
negative, the second biopsy was
justified and cancer detection at
second biopsy was similar in
pathological stage and volume to
cancer detected at first biopsy. In
contrast, Lopez-Corona et al. (18)
found significant differences
regarding the pathological features
of cancer found at the second
biopsy respect to pathological fea-

Figure 1.
A total of 47 patients (92%) underwent radical retropubic prostatectomy. Cancer
was clinically significant in 47 patient (94%) and of all patients, 34 (68%) presented
a organ confined tumors after radical surgery. No residual cancer was identified on
the final surgical specimen from 1 (6%) patient.

tures of cancer observed at the initial biopsy. In fact,
according to Lopez-Corona organ confined tumors rate
was 81% and the indolent cancers were 9.5% at second
biopsy with respect to Djavan et al. that have observed an
organ confined tumors rate of 60.9% and indolent can-
cer rate of 4%, respectively. In our experience, 50
patients (35.7%) were found to have adenocarcinoma of

Preoperative data Saturation Biopsy Group

Rectal bleeding 3 ( 2.1%)

Haematuria 12 (8.5%)

Haemospermia 76 (51.4%)

Prostatitis 8 (5.7%)

U.T.I. 2 (1.3%)

Table 4.
Major and minor complications rates
in patients after saturation biopsy.

Preoperative data Saturation Biopsy Group

IPSS 20.4 ± 2.5

Qol 2.1 ± 1.9

Qmax (ml/sec) 12.3 ± 2.3 ml/sec

PVR (ml) 45.0 ± 15.2 ml

IIEF-5 18 ± 3.0

Hb (gr/dl) 13.6 (SD ± 0.6)

Table 5.
Postoperative data.
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the prostate at second biopsy that we have performed
with saturation biopsy tecnique. According to the expe-
riences of Djavan et al. and Lopez-Corona et al., we believe
that in men with increasing PSA at 6 or 12 months after
a first negative prostate biopsy is mandatory to perform
a secondary biopsy. In our experience we have observed
an elevated prostate detection rate, with a 68% patients
with organ confined tumor rate. Our data have showed
that the incidence of indolent cancer was insignificant
(one patient of 50 were submitted to radical procedures)
and strictly related to neoplasm volume, involvement
and numbers of biopsy cores observed after saturation
biopsy (tumour volume less than 0.5 cc, 25% of involve-
ment and 2 biopsy cores involved).
Epstein et al. (19) reported that patients with repeat biop-
sies had high total prostate volume and patients with
prostate more than 75 cc had twice the chance (32.5%)
of have positive prostate biopsy having a previously neg-
ative biopsy compared to those with smaller prostates
(12.5%). In our series we have observed a mean prostate
volume measured by TRUS of 63.3 ± 15.2 cc, that is
comparable to Epstein et al. data. Prostate size may help
to explain why the rate of cancer detection rate is
increased at repeat biopsy such as and above all number
and site of cores biopsy (saturation technique). In fact in
our experience above 70% of a positivity of cancer detec-
tion rate was obtained performing secondary biopsy in
anterior horn of peripheral zone tissue. 
Grossklaus et al. (20), have observed that increasing the
number of cores taken at initial biopsy will increase
tumor detection without increasing the detection of
indolent cancer. Chen et al. (21) suggested that larger
prostate tend to be biopsied due to benign increases in
PSA rather than to significant cancer and they suggest-
ed against increasing the number of cores to compen-
sate for the increase in size, which would risk increas-
ing the detection of low volume tumours. Several stud-
ies showed that an important number of cancers can be
detected in PSA ranges lower than the traditional cut-
off point of 4.0 ng/ml (14). Lujan et al. (22) showed in
the PSA range from 3.00 to 3.99 ng/ml, a detection rate
of 21.4%.
Some form of analgesia is necessary in the 19% of
patients who refuse to undergo repeat prostatic biopsy
with no analgesia (23). The exact anatomy of the exstrin-
sic neuronal cell bodies of the autonomic and sensory
innervation of the prostate is not clear. The pain associ-
ated with prostate biopsy may be caused by direct con-
tact of the biopsy needle with nerves within the stroma
and the prostatic capsule, which are richly innervated
(23). Therefore, prostatic anesthesia is considered to be
achieved by blocking the prostatic sensory branches of
the neurovascular bundles, which originate in the pelvic
plexus. Schostak e al. (24) observed in a randomized con-
trolled trial that prostatic biopsy causes more pain at the
apex than in the proximal peripheral zone, thus suggest-
ing that the nerve sensitivity is higher in the anterior
zone of the prostate.
Our experience suggests that the zone with higher posi-
tivity of cancer detection rate at second biopsy is the ante-
rior horn of peripheral zone tissue, that involves a major
risk to increase pain during prostate biopsy. For this rea-

son, we experimented an intravenous anesthesia with
Ultiva in order to improve the compliance to the proce-
dure and to perform 24-core biopsies in all patients. 
The incidence of major complications was lower, intra-
operative blood loss and postoperative bleeding were
insignificant and all procedures were carried-out on day-
hospital regimen. Minor complications were observed in
3 (2.1%) patients with fever that required hospitalisation
in aged patients with associated comorbidity (2 patient
with recent ischemic myocardial failure and 1 with atrial
chronic fibrillation disease).

CONCLUSIONS
According to Cookson M (25) who commented in an edi-
torial: “prostate biopsy and the ability to detect significant
prostate cancers remains an inexact science. With modifica-
tions in biopsy technique designed to improve cancer detec-
tion the risk of over detection remains problematic”.
In our experience, saturation biopsy technique increased
of 35.7% the capacity to diagnose adenocarcinoma of the
prostate in patients with PSA < 10 ng/ml, after the first
negative biopsy. This experience suggests that the zone
with higher positivity of cancer detection rate at second
biopsy, is the anterior horn of the peripheral zone tissue
(70% cancer detection rate).
After positive saturation biopsy a total of 48 (96%) men
underwent radical retropubic prostatectomy and 34
(68%) presented a organ confined tumor. The incidence
of indolent cancer was insignificant (2%) and strictly
related to neoplasm volume, involvement and numbers
of biopsy cores.
No significant pain was observed and all the procedures
underwent in day hospital regimen. We observed in our
patients an early recovery of working activity and of sex-
ual activity.
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INTRODUCTION
The surgical indications for nephroptosis are limited to
the symptomatic cases associated with a clinical worsen-
ing during long time in the upright position (1).
Urban et al. in 1993 realized the first laparoscopic
nephropexy in a case of nephroptosis (2). At date sever-
al minimally invasive techniques have been described,
using the transperitoneal or retroperitoneal approach,
however we found only a recent report of robotic-assist-
ed nephropexy, in a young female with associated dis-
membered pyeloplasty (3, 4).

CASE REPORT
A 34-year old female was referred to our Urological
Division with right flank pain  passing from supine to
upright position. The clinical examination and the lab-
oratory findings were normal. Her past medical history
was positive for several episodes of lower urinary infec-
tions. 
The renal ultrasound and the intravenous urography
showed a 5-6 cm descent of right kidney moving from
supine to erect position (Figures 1-2).

The patients was candidated for robotic nephropexy,
using a transperitoneal approach.

CASE REPORT

Robotic nephropexy 
in case of symptomatic nephroptosis
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a “spoon effect” to push up the lower pole of kidney. 
Despite the laparoscopic or retroperitoneoscopic procedures, the robotic-assisted nephropexy
appears easier, with the particular advantages of the intracorporeal suturing and a better
intraoperative view. The use of mesh, in our opinion, is preferable respect the decapsulation of
the kidney, to avoid unnecessary blood loss and possible scarring.
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Summary

Figure 1.

Intravenous urography in clinostatism.
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Robotic nephropexy

scope, electronic scalpel, dissecting forceps and scis-
sors. The retroperitoneum was opened along the Toldt’
line, freeing the right colon and the hepatic flexure. 
The Gerota’s fascia was incised parallel to the psoas mus-
cle and the kidney with the proximal ureter partially
mobilized. 
The kidney was wrapped up with a Parietex™ Composite
(PCO) mesh (Tyco Healthcare) and thus lifted to the psoas
with interrupted stitches between mesh, renal capusle
and poas muscle. The mesh was previously precut in an
hockey stick shape to obtain a “spoon effect” to push up
the lower pole of kidney (Figure 5). 
No drain was positioned. The operative time was 90
minutes.
The patient was discharged in 5th postoperative day after
the complete resumption of feeding. The postoperative
course was uneventful.
The renal ultrasonography after two months showed a
mild right pyelectasia, with a significative amelioration of
the clinical complaint. 
The intravenous urography after six months revealed a
sensible amelioration of the ptosis in erect position.

DISCUSSION
As described, the incidence of nephroptosis after intra-
venous urography is relatively high (20%) and the con-
servative treatment is usually the best choice (5).
However in selected symptomatic cases, espe cially after
an im portant slimming, a mi ni mally invasive ne phro -

pexy could be proposed. We
retain fundamental the sub-
jective clinical date in con-
trast with an anatomic or
functional quantification to
indicate the surgery. 
As in this case, the goal of a
surgical treatment is an
improvement of the quality
of life, however the accurate
selection and motivation of
the patients are mandatory.
Despect the laparoscopic or
retroperitoneosco pic proce-
dures, the ro botic-assisted
ne phro pexy appears easier,
with the particular ad van -
tages of the intracorporeal
suturing and a better intraop-
erative view.
The use of mesh, in our opin-
ion, is preferable respect the
decapsulation of the kidney,
to avoid unnecessary blood
loss and possible scarring.  

Figure 2.

Intravenous urography in orthostatism.

Figure 3.

The position of patient 
and robot.

SURGICAL TECHNIQUE
Under general anesthesia we positioned a nasogastric
tube and a bladder catheter. The patient was positioned
in the left half-lateral position (Figure 3). The 10 mm
trocar for the scope was positioned above the umbili-
cus. The other three trocars (two robotics 8 mm and
one 1 operative  10 mm) were placed as in the figure
(Figure 4). The robotic instruments were: 30 degree
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Figure 4.

The trocars in place.

Figure 5.

The mesh cut in a hockey stick shape.

In the next future it could
be interesting to perform the
retroperitoneoscopic robot-
ic-assisted nephropexy, con-
jugating the advantages of
retroperitoneoscopy (less
adhe sions, reduced risk of
intrabdominal injuries) with
the robotic peculiarities
(7 degrees of freedom, easy
su tu res in a limited working
space). 
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CASE REPORT
A 78-year-old man showed on abdominal ultrasound an
incidental mass involving the right renal sinus, in a oth-
erwise healthy man. 
A subsequent thoraco-abdominal CT scan using contrast
medium revealed an ambiguous mass involving the right
renal sinus with an uncertain implication of upper uri-
nary tract (Figure 1 A-B-C) (1). Although the patient
never experienced gross haematuria or positive urinary
cytology, to exclude with certainty an urological disease
we performed a flexible ureterorenoscopy confirming the
absence of any urothelial involvement, except for an ab-
extrinseco compression of renal pelvis. 
An abdominal MRI with Gadolinium to better define its
tissutal features raised the suspicion of an uncommon uni-
lateral lymphomatoid lesion (Figure 1 D-E-F) (2). On this
basis a percutaneous CT-targeted biopsy confirmed the
presence of a diffuse large B-cell non-Hodgkin lymphoma
(Figure 2 A-B) according to WHO Classification (2007).

A whole-body fluorodeoxyglucose-PET-CT showed no
hypermetabolic foci other than the right renal sinus
(Figure 1 G-H-I) (3).
As a bone marrow biopsy was negative, the excellent
International Prognostic Index, a favourable PET and no
symptomatic disease, despite the aggressive histotype he
underwent a chemotherapeutic scheme comprising 6
cycles of combined rituximab, cyclophosphamide, vin-
cristine and prednisone, leading to a partial remission at
6 months (4).

DISCUSSION
Involvement of the upper urinary tract by malignant
lymphoma usually occurs within the context of dissemi-
nated disease, and in consequence of lack of specific
imaging, clinical, or laboratory findings, a correct diag-
nosis is rarely precocious (5). However, because lym-
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A 78-year-old Caucasian man was referred to our department because of an inciden-
tal unilateral mass involving the right renal sinus. 
As the patient showed no urological disease at flexible ureterorenoscopy, a subsequent
percutaneous CT-targeted biopsy was mandatory, confirming an aggressive non-
Hodgkin disease involving the renal pelvis that is, to the best of our knowledge, the

second reported case in literature. A whole body FDG-PET excluded multiple expression of this
disease, and the patient underwent a chemotherapeutic scheme resulting in a stable marked
reduction in tumor volume.
To the date, the available experience on the management and outcome of such cases is extreme-
ly lean. In this scenario, our case can contribute to shorten the time-to-diagnosis by reporting
a complete images overview comprising abdominal CT scan, MRI and FDG-PET-CT, hence
making this clinical entity easier presumable in clinical daily practice and offering a possible
suggestion for an effective treatment.

KEY WORDS: Lymphoma; Non-Hodgkin; TCC; Renal pelvis; Incidental.

Submitted 11 November 2010; Accepted 30 March 2011

Summary



Archivio Italiano di Urologia e Andrologia 2011; 83, 3

R. Boscolo-Berto, D.I. Raduazzo, R. Vezzaro, D. Marino, S.M. Aversa, M. Gardiman

164

phoid tissue is scarce throughout the urinary tract, pri-
mary renal lymphomas are quite unusual, and even rarer
primary lymphoma of the renal pelvis. Nevertheless,
malignant lymphoma might be included in the differen-
tial diagnosis of renal lesions, especially when there are
atypical radiological features, as showed in our images.
Indeed, tumors involving the renal pelvis are more often
transitional cell carcinoma arising from the pelvis itself or
renal cell carcinomas invading secondly the renal pelvis.
This could lead to a incorrect surgical approach based on
nephrectomy or nephroureterectomy, reaching the cor-
rect diagnosis only on pathologic examination, hence
exposing to possible malpractice claims. In our clinical
setting, as a bone marrow biopsy was negative, the patient
presented in good general status, fused FDG-PET-CT scan

showed a low Standardized Uptake Value and there were
no signs of symptomatic disease, despite the aggressive
histotype we opted for a systemic chemotherapy consist-
ing of a rituximab, cyclo phosphamide, vincristine and
prednisone combination, excluding doxorubicin because
of a low cardiac ejection fraction on echocardiogram. This
approach led to a reasonable and stable result. 
In conclusion, the absence of lymphoid tissue in the uri-
nary collecting system makes the renal pelvis an excep-
tionally rare primary site for expression of malignant
lymphomas. To the date, the available experience on the
management and outcome of such cases is extremely
lean. In this scenario, our case can contribute to shorten
the time-to-diagnosis and offer a possible suggestion for
an effective treatment avoiding a misdiagnosis.

Figure 1.
A-B-C) Transverse sections of abdominal CT with contrast medium in arterial (A), venous (B) and late (C) phase: 

a mass affected the right renal sinus (arrow) with enhancement after contrast medium administration. 
Note the absence of pyeloureteral involvement and para-aortic adenopathy. 

D-E) Transverse sections of abdominal MRI T1-weighted sequences before (D) and after (E) contrast infusion by gadolinium
injection: the renal sinus mass (arrow) showed a heterogeneous signal intensity with contrast enhancement. 

F) Transverse section of abdominal MRI on T2-weighted sequences: the renal sinus mass showed the persistence 
of a heterogeneous signal intensity (arrow), not involving the upper urinary tract. 

G) Transverse abdominal section derived from the whole-body fused FDG-PET-CT images showing a the right renal sinus mass
(arrow) with a SUV (Standardized Uptake Value) of about 2,0, confirmed on coronal (H) and sagittal (I) sections.
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Figure 2.
A) Immunohistochemical study of taken biopsy specimen showing tumor cells positive 

for CD20 (B-cell marker), original magnification x200; 
(B) Detail of immunohistochemical study by CD 20, showing a large B-cell lymphomas, original magnification x400.
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INTRODUCTION
Transrectal ultrasound (TRUS) has been introduced in
clinical practice since 30 years ago; besides the evalua-
tion of prostate morphology in presence of benign
pathology, TRUS is recommended for performing tran-
srectal or transperineal US-guided biopsies in patients
with suspicious of prostate cancer (1). Herein, we report
on a selection of cases in which TRUS afforded an easy
way to obtain a diagnosis and/or to solve some clinical
problems in the acute setting. 

LOCAL RECURRENCE OF BLADDER CANCER
Five male patients (median age 72 yrs; range: 61-83 yrs)
were admitted for the onset of acute urinary retention
and/or gross hematuria. Previously (median 22 months;
range: 20-46 mo.), they underwent radical cystectomy
and orthotopic diversion for the treatment of a bladder
cancer. In all cases abdominal CT scan showed an isolat-
ed nodular mass (mean size 5 cm; range: 4-7 cm) involv-
ing the neobladder-urethral anastomosis and the obtura-
tor fossa in 2 cases. A transperineal TRUS-guided biopsy
using a 18 G tru-cut (2 cores) under local anaesthesia
was performed and the histology showed a recurrence of
the primitive urothelial cancer.

A HUGE, SOLID INTRAVESICAL MASS OF UNCERTAIN ORIGIN
A 75-year-old male patient was admitted for evaluation
of LUTS (pollachiura, dysuria and stranguria) of two
months duration. An abdominal US revealed a solid
intravesical mass (Figure 1a) that completely filled the

bladder without concomitant hydronefrosis: CT scan
confirmed the presence of the mass, 9 cm in size, pro-
vided of enhancement. No distant metastases were
detected. At cistoscopy, the mass filled almost all the
bladder lumen reducing the bladder capacity to scarsely
30 ml. A TRUS-guided transperineal biopsy was pre-
ferred to a standard transurethral resection considering
the residual bladder capacity and the impossibility even
to introduce the resectoscope. TRUS (Figure 1b) detect-
ed a large hypoechoic zone without color-power signal
in the centre of the mass suggesting the coexistence of
necrosis. Under local anaesthesia, 5 samples were taken
from the solid portion of the mass by transperineal
TRUS-guided biopsy using a 18 G tru-cut. At histology a
bladder sarcomatoid carcinoma was found and the
patient underwent a radical cystectomy (the final histol-
ogy confirmed the biopsy diagnosis). 

HOW TO REGAIN THE RIGHT WAY
A 72-year-old man was admitted complaining of acute
urinary retention 30 days following Millin simple
prostatectomy. A supra pubic cistostomy tube was
inserted as, even under direct vision with a flexible
endoscope, we were unable to find the way at the blad-
der neck level. A subsequent attempt to localize, under
spinal anaesthesia, an orifice through which introducing
a guide for dilatation failed. The bladder was then filled
with 200 ml of saline solution through the supra pubic
catheter and the bladder neck was clearly visible at
ultrasound (Figure 2a): under TRUS guidance a Sachse
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urethrotome was easily introduced into the bladder
incising the zone corresponding to the bladder neck.
Subsequently, a wide resection of scar tissue was per-
formed; histological examination revealed a bladder
neck sclerosis with granulomatous giant cells. 

INFREQUENT, EARLY COMPLICATION OF RADICAL
PROSTATECTOMY
A 63-year-old man submitted 15 days before to radical
prostatectomy was readmitted for the onset of fever after
removal of pelvic drainage. The suspect of an urinary
leakage was confirmed by cystography; TRUS revealed
the complete disruption of the vesico-urethral anasto-
mosis with the leakage of the saline solution infused

through the catheter around the anastomosis and the
rectum (Figure 2b). A redo-anastomosis was needed.

CONCLUSIONS
A transperineal TRUS-guided biopsy was initially sug-
gested in the diagnostic work-up of gynaecologic malig-
nancies (5) as an alternative to transabdominal and
transvaginal biopsy (6). Subsequently, the indications
were extended in case of primitive (2) or metastatic
pelvic masses (3, 4) located in the obturator fossa or
close to the urethra and the rectum. 
In comparison with biopsy under CT guide, TRUS-guid-
ed transperineal or transrectal biopsy allows an easy
detection in real time of the main pelvic veins (iliac and

Figure 1.
A huge, solid mass occupying the entire bladder lumen: sovrapubic (a) and transrectal (b) ultrasound. 
A sarcomatoid carcinoma was found at histological exam after a TRUS-guided transperineal biopsy.

a. b.

Figure 2.
(a) Complete bladder neck stenosis after retropubic adenomectomy; 

(b) Urinary leakage with  disruption of vesico-urethral anastomosis following radical prostatectomy.

a. b.
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obturator); at the same time the mass to biopsy may be
reached in a straight way through a tranperineal or tran-
srectal approach (the former is recommended for a mass
located in the obturator fossa). 
TRUS has been proposed in the evaluation of the vesico-
urethral anastomosis in patients submitted to radical
prostatectomy (7); in comparison with cistography,
TRUS can directly visualize the leakage of the sonografic
contrast medium (saline solution) and the integrity of
the anastomosis without irradiating the patient.
Recently, TRUS has been proposed as a routine proce-
dure in the follow up of patients submitted to radical
cystectomy in whom local recurrence ranges from 13 (8)
to 44% (9). 
In diagnosing pelvic masses, TRUS accuracy has been
estimated similar to that obtained by CT/MRI (8); more-
over, a survival benefit has been demonstrated when the
local recurrence is diagnosed early at an asymptomatic
stage (9). 
In conclusions, TRUS, routinely performed by urolo-
gists as a diagnostic tool to guide prostate biopsy, can
be usefully employed in atypical cases of the current
clinical practice in adjunct or in alternative to other
instrumental procedures (CT, cistography) that are
more invasive (transabdominal biopsy) without side
effects (i.e., radiation); moreover, TRUS is highly
 sensitive, easy to perform, inexpensive and faster than
CT-guided biopsy.
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Cari amici Soci, 
con vera gioia pubblichiamo sulla nostra rivista il primo

 annuncio, preliminare, del nostro 7° Congresso che sarà 
presieduto da Francesco Catanzaro e che si  svolgerà dal 10
al 12 maggio 2012 nella prestigiosa sede della Multimedica a
Sesto S. Giovanni.  
Anche se allora il mio ruolo istituzionale sarà cambiato, sono certo
che il Comitato Esecutivo e Scientifico, ne faranno una perla della
 collana che abbiamo già preparato.
La Lombardia è una regione dove l’ospedalità privata eccelle e
 compete a pari rango col pubblico.
I concetti che sono alla base del nostro lavoro  quotidiano potranno
solo essere rafforzati.
A ben rivederci a Milano a Sesto S. Giovanni nel  prossimo anno.  
Un abbraccio fraterno. 

Peppino Sepe

Il 7° Congresso UrOP si terrà alla Multimedica a Maggio 2012.
È la prima volta che approda nel Nord-ovest. 
L’obiettivo è fare partecipare i numerosi e qualificati urologi delle
strutture private, convenzionate e non, della nostra area ad una realtà scientifica recente ma dinamica e in crescita nata per intelligente

intuito nel centro sud italiano.
La Società tende a essere la carta d'identità delle strutture private con-
venzionate aperta a tutte le altre realtà scientifiche senza spirito di 
contrasto o prevaricazione. 
Essendo numerosi e qualificati riteniamo giusto avere una nostra identi-
tà anche sul piano scientifico. 
L'argomento portante sarà la vescica con un programma da definire
con un occhio sulle novità e sulle cose pratiche da fare tutti i giorni. 
A corollario argomenti come l'incontinenza maschile, il dolore pelvico, 
l'endourologia e la chirurgia in diretta serviranno per  approfondimenti 
e scambi di opinioni.
Il programma verrà stilato dal Direttivo e divulgato per tempo ai 
partecipanti e agli sponsor interessati.

Francesco Catanzaro

Comitato Scientifico locale
Francesco Cappellano, Mario Catanzaro, Giancarlo Comeri, 

Giovanni Ciotti, Silvia Evangelisti, Franco Fanciullacci, Alessandro Giollo, 
Giuliano Marzorati, Marco Pizzocaro

Segreteria Organizzativa locale
Bertoni Chiara 02-24209447

Presidente del Congresso
Francesco Catanzaro

Consiglio Esecutivo UrOP
Giuseppe Sepe (Past President), Roberto Giulianelli (Presidente), 

Stefano Pecoraro (Vice Presidente), Domenico Tuzzolo (Segretario), 
Manlio Schettini (Tesoriere), Giuseppe Ludovico, Angelo Porreca, 

Giuseppe Romano, Gabriele Iacona (Consiglieri)

PROGRAMMA PRELIMINARE

10 Maggio Corsi precongressuali
Il dolore pelvico cronico
La gestione infermieristica del paziente urologico

10-12 Maggio 7° Congresso Nazionale Urop
La vescica: problematiche funzionali
Il tumore uroteliale superficiale
Incontro con i pazienti e le loro associazioni
L’urologia nelle strutture private convenzionate

11 Maggio Chirurgia in diretta

Ore 14.00: Seduta amministrativa

Dà diritto alla ricezione della rivista "Archivio Italiano di Urologia e di
Andrologia", organo ufficiale della Associazione.
Il pagamento della Quota Sociale 2011 potrà essere effettuato, entro
il 31 Marzo 2011, mediante bonifico bancario come segue:
Intestazione conto corrente:
Urop - Banco di Napoli SpA - Ag.5 - Salerno
IBAN  IT89 X 01010 15205 100000000932  
Inserire nella causale del bonifico bancario il proprio Nome e
Cognome seguito dalla dizione QS2011

INFORMAZIONI
Per richiedere informazioni contattare il tesoriere
Dr. Stefano Pecoraro all'indirizzo e-mail tesoreria@urop.it oppure al
seguente recapito telefonico 333 7451321 

CHI PUÒ FARNE PARTE
Possono far parte dell'Associa-
zione con la quali!ca di Socio
Ordinario gli Specialisti in Uro-

logia e gli specializzandi in Urologia operanti in strutture assistenzia-
li urologiche dell’Ospedalità a gestione Privata; con la quali!ca di
Socio Corrispondente gli studiosi italiani o stranieri che abbiano dimo-
strato un particolare interesse per l'Urologia.

ISCRIZIONE
Iscriversi è semplice, basta scaricare la scheda di adesione pre-
sente sul sito www.urop.it, compilarla in tutte le sue parti pren-
dendo visione dell'informativa sulla privacy ed inviarla via fax al
numero 089 771330, allegando la fotocopia di un valido docu-
mento di riconoscimento.
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