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Summary. Upper urothelial cancer (UUT) is not a common neoplasm. It's a biological potential expressed as a more
frequent occurrence in patients with Balkan endemic nephropathy (BEN). Analgesic nephropathy was discussed in
this paper too. The most important facts and dilemmas in the evaluation, treatment and follow-up of patients with
UUT were analyzed. Diagnosis is still most frequently performed by excretory urography and retrograde pyelography.
Additional diagnostic tools like ureteroscopy, CT are helpful and even more sensitive but not always approachable.
The therapeutic strategy is based on radical operation. Organ sparing surgery must be carefully evaluated especially
in patients from the regions of BEN because of different biological behavior of UUT and less expressed malignancy.
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Introduction

Upper urinary tract urothelial cancer (UUT) is not a
common clinical entity. About 4% of all kidney neo-
plasms are UUT. There are three recognized etiological
factors connected with the more common occurrence of
UUT: industrial solvents and dyes, previously used
contrast material (Thorotrast), with the radioactive Tho-
rium as the main constituent, and high frequency in pa-
tients from the regions of the Balkan Endemic Ne-
phropathy area (BEN) as well as in patients with the
chronic analgesic abuse and a consequent Analgesic
nephropathy (1). These neoplasms are commonly asso-
ciated with bladder neoplasms, and have both synchro-
nous and metachronous bilateralism, frequent recur-
rence rate, and unexplained appearance of chronic renal
failure. So, patients are faced with two important prob-
lems: renal failure and permanent evolution of the neo-
plastic process.

The aim of this paper is to discuss the most impor-
tant diagnostic and therapeutic possibilities in patients
with UUT.

Etiology

The first and the second mentioned etiological fac-
tors are primarily of historical interest now because of
the highly sophisticated industrial protection, as well as
more refined contrast materials. BEN is a relatively new
recognized disease, first diagnosed by Danilovic in 1957
(2). It is defined as a chronic progressive tubulointersti-
tial disease. Initial pathological conditions in the evolu-
tion of BEN are glomerular hyalinosis, discrete tubular
atrophy and interstitial fibrosis, leading to extensive

fibrosis and resulting in bilaterally small kidneys. The
etiology of BEN has been unclear, until now but it is
generally recognized as an environmental disease. There
are several important etiological factors (mycotoxins,
viruses, organic substances dissolved in the water). Be-
sides these, there are more than two dozen different
hypotheses, regarding the evolution of BEN, but all of
them are characterized by an luck of real proofs to con-
firm real etiology of the disease. It is assumed that pa-
tomorphological lesions in BEN and UUT are produced
by the same influence, and are distinctly different from
carcinogenesis that results in UUT appearance outside
the regions of BEN (2,3). There is no difference in his-
tological appearance and classification between UUT
from the regions and outside the regions of BEN. Bio-
logical differences are, quite to the contrary, prominent.
UUT from BEN areas have slower growth, they are less
malignant, and after progression up to the grade 3 and
invade muscular layer. Neoplasms outside BEN can
invade the wall even as grade 2 neoplasms. There is the
evidence from certain biological markers, that apoptosis
(programmed cell death) is more frequent in BEN asso-
ciated UUT that results in decreased malignancy. It is
supposed that possible causative factor that promotes
tumor growth also expresses tumor toxity. Average sur-
vival rate of patients BEN associated UUT is around 8
years, compared to 3 years in patients from non-en-
demic areas. Average tumor grade was also statistically
different (2,3) from endemic compared to 2,8 and non-
endemic areas. During the period from 1969-1988 inci-
dence of UUT was 57 to 62 times greater in regions of
BEN compared to non-endemic areas. During the next
decade incidence of BEN is constantly decreasing, and
UUT appear less frequently in BEN areas (11 time more
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frequent in endemic areas) up to the present time. Oc-
currence of both BEN and UUT shifted to the older age
compared to the previous results (fifth and sixth decade
compared to third and forth decade previously. Familiar
clustering is confirmed, and that supported the hypothe-
sis of genetic susceptibility and environmental contrib-
uting factors that influence on the evolution of the dis-
ease (2, 4, 5).

Analgesic nephropathy is also a similar disease with
a more frequent occurrence of UUT in long lasting an-
algesic abusers. In the recent decade there is especially
increased incidence of bladder neoplasms among the
analgesic abusers compared to non abusers (5,8 times)

).

Diagnosis

The clinical diagnosis is based mainly on relevant
clinical symptoms and signs as well as on the appropri-
ate use of radiological techniques. The most important
clinical symptom-total painless hematuria is present in
70-90% of patients with a significant difference in in-
tensity. Symptoms of renal colic are coming from the
passing of the blood clots through the urinary system.
Flank tumor caused by hydronephrosis is present in 10-
20% of patients and, in a small number of them, from
the extensive neoplasm. Extensive neoplasm is followed
by the symptoms of general kahexia and abundant
weight loss, secondary anemia etc (1).

Laboratory is unspecific and is characterized by the
presence of leucocyturia and erythrocyturia (1). Urinary
cytology was hoped to be relevant for the diagnosis and
follow up of patients but there is lack of positive clinical
usable experience. It is not enough sensitive or specific.
Clinical utility of the cytology is decreased because of
inadequate urine sampling (insufficient number of cells,
great dilution of the urine in the bladder etc). The sensi-
tivity of urinary cytology is, according to the best re-
sults, around 60% for high-grade neoplasms and about
20% for low grade and low stage neoplasms (1, 6, 7).
New markers like BTA test are not still evaluated suffi-
ciently for the clinical use.

Radiology is the mainstay of clinical diagnosis. Ap-
propriate radiological diagnosis means determination of
the morphology of the neoplasmas as well as clinical
staging. Ultrasound is of a limited value for the neo-
plasms only in renal pelvis (1). Excretory urography
(retrograde pyelography) is still the most frequenly used
in the routine clinical praxis. Important radiological sign
"filling defect" can be produced by the benignant mor-
phology (clots, papilloma) or by the neoplasm (1). Pap-
illary neoplasms are characterized by the lack of signs
of local infiltration (tourtuosity, rigidity etc). Infiltrating
neoplasms evolve like an "iceberg" passing through the
calyceal wall thickness that is recognized as a rigidity,
tortuosity etc. on the "X ray" film. It must be kept in
mind that there is no way to see "carcinoma in situ" i.e.
intraepithelial neoplasm by imaging techniques. Signifi-
cant clinical problem is to make difference between

L. Ignjatovié, R. Cukuranovi¢, N. Markovié, V. Stefanovié

nonopaque calculi and papillary tumor (possible on ul-
trasound- stones make an acoustic shadow) and make a
difference between ureteral tumor and the stone. Filling
defect from the neoplasm is never so smooth, dilatation
is both proximal and distal (in stones proximal) and
filling defect is like "goblet" if neoplastic. Deep infiltra-
tion can be best noticed on CT and MRI. Metastatic
lymphatic spread is visible on CT or MRI only as a
lymph node enlargement (1). CT has an overall sensi-
tivity of 57% and specifity of 87% in making a differ-
ence between deep infiltrating and superficial UUT
(statistics on 29 patients). Sensitivity and specifity of
CT are not the same for superficial and deep infiltrating
neoplasms with the better results in characterizing deep
infiltrating and extravisceral tumor spread (8). There is
no ralyability on CT in distinguishing between pTa and
pT2 neoplasms. Sensitivity and specifity of CT for pa-
renchymal invasion are 100% and perirenal fat 70%
respectively, and specifity 82-97% (statistics performed
on 51 cases). The main reason for low sensitivity of CT,
are suboptimal CT scans, wide "blind" space between
the scans and very thick scans. Keeping in mind that CT
is the method that is not precise by itself, some additi-
tional criteria seem to be helpful in tumor characteriz-
ing. In the series of 31 patients proximal hydronephrosis
was contributing criterion for the overstaging of the
neoplasm. Size of the neoplasm 3cm or less, is an indi-
rect sign of non-infiltrating neoplasm (8-11).

Ureteroscopy performed retrogradely, and pyelo-
scopy are recently evaluated methods that give a possi-
bility of direct vision, evaluation and biopsy of the ure-
ter and renal pelvis. Sensitivity and specifity of uretero-
scopy are 79% and 83% respectively. If a biopsy is
available, sensitivity and specificity are further in-
creased by the detection of neoplasms in cases with
urographycally unrecognized filling defects (82% and
92% respectively) (series of 40 patients). There is also a
chance (although little) of tumor seeding through the
trace of the ureteroscope (1, 7). Ureteroscopy (antegrade
and retrograde) is even more sensitive than urography,
and used in cases with positive urinary cytology, absent
of filling defect and unilateral gross hematuria without
the filling defect.

No one of the methods has an absolute detection
ability, but surgeon must be sure in the treatment plan,
before the surgery because of the luck of "palpable
feeling" conclusions and further information on the op-
erating table (or they are very limited).

Treatment and follow-up

The common oncological principle of "wide resec-
tion" is expressed in UUT in extrafascial nephrourether-
ectomy and excision of the bladder cuff. The operation
can be performed classically, or like a laparoscopic sur-
gery. Laparoscopy is more time consuming but equally
effective entailing a shorter recovery period. Hospital
stay is shorter, and faster is return to normal activities
(12). Metastatic extravisceral tumor spread is mainly
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lymphogenic, so it is generally accepted that lymphade-
nectomy is hardly curative in patients with UUT. There
is a lack of evidence for any survival benefit in patients
after the resection of the metastatic lymph nodes. It may
be helpful only in patients with minimal metastatic dis-
ease (13).

Before the discussion about the place of "organ
sparing" surgery there are several absolute indications
for it: solitary kidney (anatomically, functionally), renal
failure, or bilaterally damaged kidneys. Local resection
of the neoplasm was first reported by Albarran in 1903.
It was later confirmed that patients with locally resected
tumors have respectable survival rate, almost like pa-
tients with radical operation (14). Local resection (polar
resection, ureteral resection plus anastomosis or ure-
terocystoneostomy etc.) is useful only in less invasive
neoplasms (pT1; G1-2), or in cases where the indication
is absolute (1). However it is difficult to have a preop-
erative exact evaluation of the tumor stage. It is very
reasonable to obtain biopsy in possible candidates, be-
cause there is a significant concordance between tumor
grade and tumor stage. Less invasive treatment is also
possible by endoscopy with the acceptable risk imma-
nent to the method, like seeding over the operating
channel or iatrogenic trauma. The recurrence rate after
conservative surgery mainly depends on case history,
tumor size, tumor grade and multiplicity (15). If the
patients are extremely well selected, rate of local recur-
rences is 33% (statistics on 23 patients) up to 70% (sta-
tistics on 47 patients). Local resections performed by
endoscopy (fluguration, laser excision etc) are equally
successful like opened method but with the shorter hos-
pital stay (15, 16, 17). Patients with the previous history
of bladder neoplasms are at substantially greater risk to
get UUT.

Additional treatments can be obtained using bilateral
DJ stents or percutaneous perfusion of the upper uro-
thelium with Bacillus Calmette-Guerinne. These proce-
dures are performed in cases with histologically
prooved "in situ" neoplasms, but there are conflicting
results regarding the real utility of this procedure (18,
19).

"Disease free" survival according to the multivariant
analysis performed over the common important pa-
rameters showed that only age, tumor stage and type of
surgery were relevant for the survival rate. Statistics of
Hall et al. performed on 252 patients showed that local
reccurence of the desease is most frequent during the
first 12 months (27%) and follow up over thirty years
showed that five year disease-free survival is the best
for pTa or "pT-in situ" neoplasms (up to 100%), and not
more than 6 months for pT4 neoplasms (20).
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Follow up of UUT is a substantial part of the treat-
ment because of its recurrences and bilateralism. In
cases with a conservative surgery performed, there are
more demands for a competent follow up. There are
several possibilities: urinary cytology, retrograde pye-
lography, excretory urography and urteropyeloscopy.
The least sensitive and specific are urinalysis (37,5%
and 85% respectively) and cytology with the sensitivity
50%-71% and specifity 51%-100% (series of 285 pa-
tients). Retrograde pyelography has a sensitivity of 71%
specifity 84,7% and ureteropyeloscopy is the most sen-
sitive (93,4%) and little less specific (65,2%) (both sta-
tistics on 23 patients) (21). Ureteroscopy is recom-
mended as the best method for surveillance of UUT.
Retrograde pyelography also looks like a good com-
promise between simplicity and reliability. There is a
general agreement that urinary cytology must not be the
central method for follow-up (21). Every patient with
UUT is under risk for recurrence but there are special
groups like patients with the previous history of UUT
and patients with the previous bladder tumors. In these
cases annual contrast imaging is advisable (24). Excre-
tory urography is especially important for the postop-
erative follow up of these patients (22-26).

Some other data suggests that there is a chance of
about 2,7% for the UUT to evolve after primary bladder
tumor, and only specific risk factor is tumor multiplicity
that further supports theory about panurothelium origin
of the urothelial neoplasms (19).

Metastic UUT neoplasms are out of the focus of sur-
gical interest. Almost all of patients with metastases will
die in 5-15 months from the time of diagnosis. The most
important fact for determination of the survival, are pa-
tients performance status, serum alkaline phosphates
and absence of the lung metastases. Chemotherapy im-
proves survival significantly but the quality of life is
questionable (5,1 months compared to 15, 3 months)
27).

Conclusion

BEN still remains the most important etiological
factor connected with the increased occurrence of UUT.
UUT are the usually diagnosed with excretory urogra-
phy and retrograde pyelography. Additional diagnostic
methods are useful in special cases. Classical therapy is
based on the radical surgery (extrafascial nephrectomy
and ureterectomy). New diagnostic opportunities allow
frequent use of conservative and endoscopic surgery in
selected cases of non-invasive neoplasms. It is espe-
cially important because of synchronous and metachro-
nous bilateralism, but request very competent, time and
financially consuming follow-up.

2. Stefanovic V. Balkan endemic nephropathy. A reappraisal after
forty years. Facta Universitatis 1999; 6: 53-58.

3. Savin M and Petronic V. The significance of molecular biologi-
cal characteristics of upper urothelial carcinomas associated



216

10.

11.

12.

13.

14.

15.

with Balkan endemic nephropathy. Facta Universitatis 2002; 9:
95-98.

Petronic V and Savin M. Upper urothelial carcinomas associ-
ated with Balkan endemic nephropathy and their similarities
with upper urothelial carcinomas in analgesic nephropathy.
Facta Universitatis 2002; 9: 98-104.

Stefanovic V. Analgesic nephropathy, Balkan endemic ne-
phropathy and Chinese herbs nephropathy: separate tubuloin-
terstial kidney diseases associated with urothelial malignancy.
Facta Universitatis 2002; 9: 1-7.

Chahal R, Gogoi KN, Sundaram KS. Is it necessary to perform
urinary cytology in screening of patients with hematuria? Eur
Urol 2001; 39: 283-286.

Igawa M, Urakami S, Shiina H, et al. Limitations of uretero-
scopy in diagnosis of upper urinary tract urothelial cancer. Urol
Int 1996; 56: 13-15.

Zapater S I, Lample L C, Blanch LMA, Lozano AMP, del Agua
Arias CC. Local staging with CT of tumors of the upper uro-
thelium. Arch Esp Urol 1997 ; 50: 947-951.

McCoy JG, Honda H, Reznicek M, Williams RD. Computer-
ized tomography for detection and staging of localized and
pathologically defined upper tract urothelial tumors. J Urol
1991; 146: 1500-1503.

Valignat C, Marechal JM, Rouviere O, et al. Contribution of
computed tomography in the staging of upper urinary tract
urothelial tumors. Importance of the tumor diameter measure-
ment. Prog Urol 1997; 7: 217-224.

Buckley JA, Urban BA, Soyer P, Scherrer A, Fishman EK.
Transitional cell carcinoma of the renal pelvis: a retrospective
look at CT staging with pathologic correlation. Radiology
1996; 201: 194-198.

Goel A, Hemal AK, Gupta NP. Retroperitoneal laparoscopic
radical nephrectomy and nephroureterectomy and comparison
with open surgery. World J Urol 2002; 20: 219-223.

Miyao N, Masumori N, Takahashi A, et al. Lymph node me-
tastasis in patients with the carcinomas of the renal pelvis and
ureter. Eur Urol 1998; 33: 180-186.

Petkovic S. A plea for conservative operation for ureteral tu-
mors. J Urol 1972; 107: 220-223.

Racioppi M, D'Addessi A, Alcini A, Destito A, Alcini E. Clinical
review of 100 consecutive surgically treated patients with upper
urinary tract transitional tumors. Br J Urol 1997; 80: 707-711.

16.

20.

21.

22.

23.

24.

25.

26.

27.

L. Ignjatovié, R. Cukuranovi¢, N. Markovié, V. Stefanovié

Elliott DS, Blute ML, Patterson DE, Bergstralh EJ, Segura JW.
Long-term follow-up of endoscopically treated upper urinary
tract transitional cell carcinoma. Urology 1996; 47: 819-825.
Elliott DS, Segura JW, Lightner D, Patterson DE, Blute ML.Is
nephroureterectomy necessary in all cases of upper tract transi-
tional cell carcinoma? Long-term results of conservative endou-
rologic management of upper tract transitional cell carcinoma
in individuals with a normal contralateral kidney. Urology
2001; 58: 174-178.

Nonomura N, Ono Y, Nozawa M, et al. Bacillus Calmette-
Guerrin perfusion therapy of transitional cell carcinoma in situ
of the upper urinary tract. Eur Urol 2000; 38: 701-705.
Millan-Rodriguez F, Chechile-Toniolo G, Salvador-Bayarri J,
Huguet-Perez J, Vicente-Rodriguez J. Upper urinary tract tu-
mors after primary superficial bladder tumors: prognostic fac-
tors and risk groups. J Urol 2000; 164: 1183-1187.

Hall MC, Womack S, Sagalowsky Al, Carmody T, Erickstad
MD, Roehrborn CG. Prognostic factors, recurrence, and sur-
vival in transitional cell carcinoma of the upper urinary tract: a
30-year experience in 252 patients. Urology 1998; 52: 594-601.
Chen GL, El-Gabry EA, Bagley DH. Surveillance of upper uri-
nary tract transitional cell carcinoma: the role of ureteroscopy,
retrograde pyelography, cytology and urinalysis. J Urol 2000;
164: 1901-1904.

Hatch TR, Hefty TR, Barry JM. Time-related recurrence rates
in patients with upper tract transitional cell carcinoma. J Urol
1988; 140: 40-41.

Delomez J, Claudon M, Darmaillacq C, Hubert J, Lemaitre L.
Imaging of upper urinary tract tumors. J Radiol 2002; 83: 825-
838, discussion 839-41.

Hession P, Flynn P, Paul N, Goodfellow J, Murthy LN. Intra-
venous urography in urinary tract surveillance in carcinoma of
the bladder. Clin Radiol 1999; 54: 465-467.

Lee SH, Lin-Nan SH, Tzai-Shin T, et al. Prognostic factors of
primary transitional cell carcinoma of the upper urinary tract.
Eur Urol 1996; 29: 266-271.

Deligne E, Colombel M, Badet L, et al. Conservative manage-
ment of upper urothelial tumors. Eur Urol 2002; 42: 43-438.
Sangelov L, Kamby C, Von der Maase H. Methastatic urothe-
lial cancer: Evaluation of the prognostic factors and change in
prognosis during the last twenty years. Eur Urol 2001; 39: 634-
642.

SAVREMENI PRISTUP DIJAGNOZI I LECENJU TUMORA
GORNJEG UROTELIJUMA
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Kratak sadrzaj. Tumori gornjeg urotelijuma nisu Ceste neoplazme. Analizirana je njihova ceséa pojava u regionima
Balkanske endemske nefrpatije (BEN) i kod bolesnika sa Analgezickom nefropatijom. Najznacajnije Cinjenice i dileme
u proceni, lecenju i pracenju bolesnika sa tumorima gornjeg urotelijuma su diskutovane. Dijagnoza se najcescée
postavija intravenskom urografijom i retrogradnom pijelografijom. Dopunske metode kao uretroskopija i CT su
nekada i osetljivije ali nisu uvek dostupne. Strategija lecenja tumora gornjeg urotelijuma je bazirana na radikalnoj
operaciji. Konzervirajuca operacija mora se pazljivo razmotriti posebno kod bolesnika iz regiona BEN zato Sto tumori
imaju drugacije biolosko ponasanje i manje izrazen maligni potencijal.

Kljuéne re¢i: Tumor urotelijuma, etiologija, dijagnoza, terapija



