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Abstract
Chronic renal failure in patients with tumors of urinary bladder appears because of either familial tubulo-interstitial pielonephritis evolution
(Balkan Endemic Nephropathy) or invasion and obstructive uropathy. A group of 27 clinical cases with tumors of urinary bladder and
renal failure was available for our study between the years 2004–2005. Simultaneity of the two serious diseases, neoplasia and terminal
renal failure made the prognostic more difficult and determined some other complications to appear. Identification of some clinical and
histopathological features in due time led to a therapeutic algorithm favorable to a prolonged survival.
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 Background
Renal failure in patients with tumors of urinary
bladder appears either because of the familial tubulointerstitial pielonephritis evolution (Balkan Endemic
Nephropathy – BEN) or because of altering the renal
parenchyma by aggressive, recurrent and obstructive
evolution of the urinary bladder tumors.
Increased incidence of urinary tract tumors in the
areas of BEN is well-known [1].
BEN is a chronic familial tubulo-interstitial disease
with an insidious debut and a slow evolution to terminal
renal failure [2].
One of the most important BEN features is its
association to the malign tumors of the urinary tract and
the multicentricity of these urothelial tumors in 30%
cases from BEN area [1].
Our study performed between the years 2004–2005
revealed a frequency of 69.77% of urinary bladder
tumors from BEN area in Mehedinti County, Romania.
A number of 27 cases were identified with urinary
bladder tumors and renal failure.
 Material and methods
Our study was performed on a group of 27 patients
diagnosed with urinary bladder tumors and renal failure,
all of them hospitalized in the Department of Urology
and watched by the Department of Nephrology and
Hemodialysis, between the years 2004–2005.
Clinical and histological features have been studied
and then immunohistochemical determinations have
been made.

Those 27 patients were divided in two groups
(A and B), taking into account the following criteria:
a. clinical aspect of the urinary bladder tumors
(infiltrative or superficial);
b. the presence of the renal failure as a consequence
of the tubulo-interstitial pielonephritis (decreased
volume of the kidneys) or the tumoral evolution
aggressivity by obstructive uropathy;
c. simultaneous or successive presence of the
urothelial, uretheral, pielocalycial tumors and urinary
bladder tumors.
Group A represented by 12 patients with an initial
debut as chronic renal failure by tubulo-interstitial
pielonephritis, with small kidney, presented hematuresis
subsequently. They were diagnosed by echography,
tomography, cystoscopy as having urothelial,
pielocalyceal tumors or urinary bladder tumors.
Histopathological
analysis
revealed
superficial
urothelial tumors in most of the cases.
Group B represented by 15 patients showed an
initial debut as high urothelial tumors simultaneously to
urinary bladder tumors or as primary bladder tumors.
Renal failure sometimes present since the tumoral
debut, developed subsequently by obstructive tumoral
aggressivity as acute or chronic renal failure in terminal
stage.
Histopathological analysis of the cases selected
during that stage was made by using wax sections from
the material of surgical pieces; then they were fixed in
formaldehyde 10% and wax embedded. We also used
Hematoxylin–Eosin staining.
In all the cases, we performed immunohistochemical
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determinations by oncogene protein expressions
(C-erb B2), oncosupressor p53 genes and proliferation
factor Ki67.
Determinations for PTEN, MRP, and MDM2 were
performed.
 Results
The 27 patients diagnosed with bladder tumors and
chronic renal failure (CRF) was firstly examined by
renobladder echography and latter on by cytoscopic
investigation. All the cases cytoscopically confirmed
with bladder tumors, of any type, underwent endoscopic
resection (TUR–TV).
Diagnosis algorithm was completed by computer
tomography (CT) in 12 cases (44.44%).
We also performed histological analysis and
identified 10 cases (37.05%) of invasive urothelial
carcinomas, two cases (7.40%) of carcinomas with clear
cells with bladder starting point (Figures 1 and 2),
and 15 cases (55.55%) with superficial transitional
carcinomas.
Urothelial origin and the limit between the different
histopathological degrees were more difficult for those
tumors without papillary structure formations. Usually,
infiltrative tumors are grouped as well, moderate or
poor differentiated. There are no precise morphologic
criteria for those differentiations. The cell morphologic
character but not the architectural one as in the
superficial papillary tumors was followed [3, 4].
In the cases of poor differentiated or nondifferentiated tumors, a set of antibody can be used
[2, 3] to identify the more frequent keratins in
urothelium (CK7 and CK20). Those cytokeratines are
cytoplasmatic or membranary positive, diffuse or zonal
within the urothelial origin tumors. From the 12 cases
with invasive bladder tumors, the invasion was
expanded in five cases (41.66%), infiltrative in six cases
(50.2%), and mixed in just one case (8.33%).
As concerning the histological degree, the tumors
were G2 (Figure 3) and G3 in some cases with G1.
In the tumors with external muscle invasion or in
prevesical tissue, a number of eight cases (60.6%) had
predominantly
mixed
and
non-differentiated
carcinomas.
Clinical staging correlation to the histopathological
one showed a relative good concordance but it did not
allow a precise prognostic. It was observed, both in the
clinically analyzed and histopathological groups, that
patients surviving could not be correlated to either TNM
nor pTNM, and G-types as in the cases of the superficial
papillary tumors [5, 6].
Immunohistochemically, we performed staining for
monoclonal antibody: C-erb B2, Rbp, p53, Ki-67,
pTEN, MRP3, and MOM2, taking into account the
aggressivity, proliferation and prognostic index [7].
 Discussions
The diagnosis of the bladder tumors was made based
on some clinical-imagistic parameters and based on the
pTNM classifications histopathological parameters.
To an oncological following of the patients with

achieved an oncologic paper containing the clinicalimagistic data, laboratory analysis prognostics factors
and types of adjuvant treatment.
Clinico-imagistic methods used by us were
ecographies, cytoscopies, surgical tumoral resections,
clinical studies, CT and radiological investigations.
Echography as a non-invasive method offered data
upon the echographic aspects of the kidneys (small
kidneys, Figure 4) of the pielocalyceal tumors or the
urinary bladder.
Computer tomography allowed us to explore and
diagnose the pielocalyceal tumors in the uremic patients
(Figure 5) confirmed by the surgical intervention
(Figure 6).
Patients of the A group, which presented high
urothelial tumors and terminal renal failure, they have
been echographically and cystoscopically monitorized.
Urinary bladder tumors appeared lately, between
12–24 months since the high urothelial tumors diagnosis
were revealed in eight cases (29.62%). In the other four
cases (14.81%) urinary bladder tumors initially started
(three clinical cases) or they had a debut simultaneously
to the urothelial tumors (one case).
We performed tumoral resection within endoscopic
examination in all the cases and preliminary
histopathological examination [4, 8] used pTNM
classification (Figure 7).
Clinical staging used TNM 2000 classification [9]
and the parameters followed by us were such as primary
tumor (T) and tumoral tissue, TUR, which must contain
muscle.
Because of those studies, we can state:
▪ Tx – primary tumor cannot be evaluated;
▪ Ta – non-invasive papillary carcinoma;
▪ Tis – carcinoma in situ;
▪ T1 – tumor invades the subepithelial connective
tissue;
▪ T2 – tumor invades muscles;
▪ T2a – tumor invades the superficial muscles
(external half);
▪ T2b – tumor invades the deep muscles (external
half);
▪ T3 – tumor invades perivesical tissue (3a –
microscopic, 3b – macroscopic);
▪ T4 – tumor invades the surrounding organs,
prostate, uterus, vaginal wall, abdominal wall;
▪ T4a – tumor invades the prostate, uterus or vaginal
wall;
▪ T4b – tumor invades the pelvic or abdominal wall
(m is added to T to show multiple lesions).
Histopathological analysis of the selected cases
followed all the results to pTNM classifying [10].
As concerning the clinical characteristics of the
representative group, we found the following:
▪ The intermittent, insidious presence of hematuria
in patients, with a clinical characteristic aspect made up
of paletegments and yellowish color.
▪ Alteration of the protein metabolism with
increased values of urea, creatinine and uric acid.
▪ Decreased volume of kidneys with hyperecogen
parenchyma or other pathological of renal echostructure
changes.
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Figure 1 – Clear cell carcinoma. Urinary bladder
(HE staining, ×10)

Figure 2 – Clear cell carcinoma. Urinary bladder
(HE staining, ×40)

Figure 3 – Urothelial G2 carcinoma.
Urinary bladder

Figure 4 – Echography: pielonephritic
small kidney
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Figure 5 – Pielocalyceal tumor
of a female patient with
chronic renal failure

Figure 6 – Operatory specimen

Figure 7 – Pielocalyceal urothelial
G2 carcinoma
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Figure 8 – Expression intensity between different factors of proliferation and prognostic

Clinical, histological and immunohistochemical characteristics in patients with tumors of urinary bladder and renal failure 149

▪ Patients born or resident in BEN area coming from
BEN families.
Histological characteristics in the superficial bladder
tumors have been represented by the tumoral degree, the
number and dimensions of the tumors, recurrence, type
Tis changes in the surrounding mucosa and the
localization in the urinary bladder.
In the invasive tumors, it was assessed the level of
the parietal, perineural invasion and those in the
haematolymphatic vascular system [11, 12].
Obstructive uropathy was noted in seven clinical
cases as well as antecedents of the high or superficial
urothelial tumors.
C-erb B2 was positive in 43.2% and negative in 56%
cases in the patients group with infiltrative bladder
tumors. Somewhat increased positivity that in literature
was significantly appreciated by marking +, ++, +++.
Positivity +++ was appreciated by a positive reaction of
intense and continuous membrane with minimum
cytoplasmatic staining witch can be found all over the
section [12, 13].
We did not establish any correlation between
C-erb B2 positivity and the tumoral grading or other
immunohistochemical markers in the patients with
infiltrative bladder tumors. Such a clinical case
presented C-erb B2 +++ and G2 and, in other cases,
with G3 C-erb B2 was negative. This is in concordance
to the most of the reports in literature [14] though there
are authors holding the contrary.
Rbp gene protein tested for the groups of patients
with infiltrative bladder tumors was zonal cytoplasmatic
positive in 80% analyzed cases and nuclear in only 11%
of cases.
As for the groups of patients with superficial bladder
tumors it appeared positive in 65% cases, 8% if which
nuclear. Practically it may be considered positive only
the nuclear localization of the reaction. While the
plasmatic positivity was intense relatively both in the
infiltrative bladder tumors and in the superficial ones,
nuclear positivity was just in isolated cells.
Immunohistochemical reaction for PTEN was well
expressed both in the infiltrative and in the superficial
bladder tumors.
Reaction at the nuclear level was intense and
extended in the invasive tumors but the same staining
pattern appeared in the most of the superficial tumors of
well-differentiated urothelial carcinoma type [15].
MRP3 protein showed negative values in the most of
the cases both in the infiltrative and in superficial
bladder tumors. Rare nuclei have been noted in nondifferentiated carcinomas thus suggesting that the
mechanisms of chemoresistance installing are dealt to
other factors [14, 16].
Immunohistochemical reaction for p53 in the
patients with infiltrative bladder tumors was positive in
72% cases, there fore indicating a biologic aggressivity
of the tumor. We found that both p53 and especially
Ki67 could be correlated to the type of infiltrative or
superficial tumors and the surviving when the patients
did not present terminal renal failure. It could be noted
that the Ki67 proliferation nuclear factor is the most
constant of all the immunohistochemical markers, with

diagnosis and prognosis values. The greatest number of
cases appeared in the histological G2–G3 types [15].
Expressions of proliferation and prognostic factors
are presented in the Figure 8.
 Conclusions
Bladder tumors, besides their infiltrative or
superficial clinical forms, associated to renal failure
presented a reduced period of surviving. Obstructive,
infections and cardiac complications appeared relatively
early (6–8 months) since the clinical debut. Infiltrative
bladder tumors in patients with terminal renal failure
besides the surgical intervention and renal substitution
presented surviving cases for 24–36 months.
References
[1] GLOGOVAC S., DJORDJEVIĆ V., KOSTIĆ S., TOMIN J.,
PROKOPOVIĆ N., Malignant tumors of the upper urothelium
and Balkan Endemic Nephropathy, Facta Universitatis –
series: Medicine and Biology, 2005, 12(2):70–75.
[2] PARKER D. C., FOLPE A. L., BELL J., OLIVA E., YOUNG R. H.,
COHEN C., AMIN M. B., Potential utility of uroplakin III,
thrombomodulin, high molecular weight cytokeratin and
cytokeratin 20 in noninvasive, invasive, and metastatic
urothelial (transitional cell) carcinomas, Am J Surg Pathol,
2003, 27(1):1–10.
[3] PICKLSEY S. M., VOJTESEK B., SPARKS A., LANE D. P.,
Immunochemical analysis of the interaction of p53 with
MDM2; fine mapping of the MDM2 binding site on p53
using synthetic peptides, Oncogene, 1994, 9(9):2523–2529.
[4] HANAHAN D., WEINBERG R. A., The hallmarks of cancer,
Cell, 2000, 100(1):57–70.
[5] RODRIGUEZ-ALONSO A., PITA-FERNANDEZ S., GONZALEZCARRERO J., NOGUEIRA-MARCH J. L., p53 and Ki-67
expression as prognostic factors for cancer related survival
in stage 1T1 transitional cell bladder carcinoma, Eur Urol,
2002, 41(2):182–188.
[6] PICH A., CHIUSA L., FORMICONI A., GALLIANO D.,
BORTOLIN P., NAVONE R., Biologic differences between noninvasive papillary urothelial neoplasms of low malignant
potential and low-grade (grade 1) papillary carcinomas of
the bladder, Am J Surg Pathol, 2001, 25(12):1528–1533.
[7] MALMSTRÖM P. U., BUSCH C., NORLÉN B. J., Recurrence,
progression and survival in bladder cancer. A retrospective
analysis of 232 patients with greater than or equal to 5-year
follow-up, Scand J Urol Nephrol, 1987, 21(3):185–195.
[8] JIMENEZ R. E., GHEILER E., OSKANIAN P., TIGUERT R.,
SAKR W., WOOD D. P., PONTES J. E., GRIGNON D. J.,
Grading the invasive component of urothelial carcinoma of
the bladder and its relationship with progression-free
survival, Am J Surg Path, 2000, 24(7):980–987.
[9] EBLE J. N., YOUNG R. H., Benign and low-grade papillary
lesions of the urinary bladder: a review of the papillapapillary carcinoma controversy and a report of five typical
papillomas, Semin Diagn Pathol, 1989, 6(4):351–371.
[10] MARTIN K., TROUCHE D., HAGEMEIER C., SØRENSEN T. S.,
LA THANGUE N. B., KOUZARIDES T., Stimulation of E2F1/DP1
transcriptional activity by MDM2 oncoprotein, Nature, 1995,
375(6533):691–694.
[11] PFISTER C., DUNET F., MOUSSU J., LAQUERRIERE A.,
HEINTZ J. F., GRISE P., Results of concomitant radiochemotherapy for invasive bladder tumors, Can J Urol,
2000, 7(5):1110–1115.
[12] MOONEN L., ONG F., GALLEE M., VERHEIJ M., HORENBLAS S.,
HART A. A., BARTELINK H., Apoptosis, proliferation and
p53, cyclin D1 and retinoblastoma gene expression in
relation to radiation response in transitional cell carcinoma
of the bladder, Int J Radiat Oncol Biol Phys, 2001,
49(5):1305–1310.
[13] STOEHR R., KNUECHEL R., HARTMANN A., Genetic
alteration in flat urothelial neoplasia, Histopathology, 2002,
41(Suppl 2):414–419.

150

R. Buzulică et al.

[14] WAGNER U., SAUTER G., MOCH H., NOVOTNA H., EPPER R.,
MIHATSCH M. J., WALDMAN F. M., Patterns of p53, erbB-2,
and EGF-r expression in premalignant lesions of the urinary
bladder, Hum Pathol, 1995, 26(9):970–978.
[15] WRIGHT C., THOMAS D., MELLON K., NEAL D. E.,
HORNE C. H., Expression of retinoblastoma gene product
and p53 protein in bladder carcinoma: correlation with Ki-67
index, Br J Urol, 1995, 75(2):173–179.

[16] VAN RHIJN B. W., MONTIRONI R., ZWARTHOFF E. C.,
JÖBSIS A. C., VAN DER KWAST T. H., Frequent FGFR3
mutations in urothelial papilloma, J Pathol, 2002,
198(2):245–251.

Corresponding author
Radu Buzulică, Lecturer, MD, Medical College, Drobeta Turnu-Severin Department, University of Medicine
and Pharmacy of Craiova, 2–4 Mihai Viteazul Avenue, 220 064 Drobeta Turnu-Severin, Romania;
Phone +40252–314 405, E-mail: lucianbuzulica@yahoo.com

Received: January 18th, 2007
Accepted: July 10th, 2007

