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Summary. One of the most significant features of Balkan endemic nephropathy (BEN) is its association with
extremely high frequency of malignant urinary tract tumors noticed even in the first disease description. The aim of
the paper is to assess the basic epidemiological characteristics of malignant upper urothelium tumors (MUUT)
occurring in Jablanica region in the period of 25 years, and to determine the linear trend of malignant upper
urothelium tumors' frequency in regions with BEN compared to non-endemic regions. The research period lasted from
1978 to 2002. During the analysis of the frequency of malignant upper urothelium tumors, we used the operative
material of Urology Department, Health Care Center, Leskovac, and Urology Clinic, Clinical Center, Nis. Data on
the total number of Jablanica region population were obtained on the basis of the Censuses from 1981 and 1991. The
average annual incidence rate (AAIR) was calculated per 100,000 people. The highest AAIR of UUT was registered in
endemic settlements (17.56) and the lowest one in non-endemic urban settlements (0.94). Statistically, the linear trend
of MUUT in the 25-year-period shows a slow decrease (y =—0.0054x + 59; * = 0.0031). The results show that
malignant upper urothelium tumors (MUUT) in endemic settlements are 3.47 times more frequent than in hypo-
endemic ones, 18.68 times more frequent than in non-endemic urban settlements; and 16.88 times more frequent in
non-endemic rural settlements. The research on malignant upper urothelium tumors in Jablanica region showed a
statistically significant frequency of tumors not only in certain endemic settlements with BEN (Kutles-1 tumor per
99.63 people and AAIR of 40.15) but also in certain non-endemic settlements (Brejanovac -1 tumor per 98.75 people
and AAIR 40.50; Rudare 1 tumor per 139.50 people and AAIR 28.67; Bogojevce I tumor per 187.63 people and AARI
of 21.32). High frequency of malignant upper urothelium tumors in regions with BEN in Jablanica region possibly
point to the common nephropathogenic and carcinogenic etiologic factor and confirms the existence of a positive
correlation between BEN and malignant tumors of the pyelon and ureter.
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Bulgarian authors obtained similar data. However, in
Bulgaria, tumors of the pyelon and ureter appeared in
20-40% of the diseased from BEN (3). Radovanovi¢

Introduction

One of the significant features of Balkan endemic

nephropathy (BEN) is its association with an extremely
high frequency of malignant urinary tract tumors no-
ticed even in the first disease description (1).

Petkovi¢ (2), in his collective series, dealing with a
large number of urology centers in the former Yugosla-
via, found that in the 20-year period (1953-1973) this
frequency was 100 times higher in BEN regions and non-
endemic areas. He also found that these tumors appeared
more frequently in BEN patients (10%), as well as in the
members of their families. Regarding the period
analyzed, he found that one upper urothelium tumor
(UUT) occurred per 135 people (Cvetovac village) or one
case per 788 people (Lozovik village) in villages with
BEN. During the same period, in big cities without BEN
manifestations, one pyelon or ureter tumor occurred per
16,000 people (Belgrade) or per 21,000 people (Sabac).

and Krajinovi¢ (4) have proved Petkovic's findings and
they also found a significant frequency of pyelon and
ureter tumors in endemic settlements, where tumors of
the urinary bladder were equally present in both regions.
At the same time, only Petrinska et al. (5), by analyzing
the material from the autopsy, found a higher frequency
of urinary bladder tumors in BEN regions. Stefanovic¢
and Polenakovi¢ (6,7) confirmed a higher frequency of
tumors of the pyelon, ureter and urinary bladder in pa-
tients with BEN, as well as in those living in endemic
settlements.

Stojanovié et al. (8) were the first to point to a high
frequency of pyelon and ureter tumors in non-endemic
villages of Jablanica region. These results require addi-
tional study in the aforementioned villages, given that
the incidence of the chemodialyzed patients was high in
those villages (9,10).
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Tumors of the upper urothelium and urinary bladder
can be mutually associated either simultaneously or
successively. The association of tumors of the upper
urothelium with those of the urinary bladder is present
in more than one third of patients with upper urothelium
tumors (11). Williams and Mitchell (12,13) found that
pyelon tumor was associated with tumors of the urinary
bladder in 46% and ureter tumors in 32% of the cases.
From the studies of Mazeman (14) and Bukurov (15),
we can see that in two thirds of the cases, tumors of the
upper urothelium are solitary and in one third of the
cases, they are multiple.

Multiplicity and bilaterality of tumors of the pyelon
and ureter in the regions with endemic nephropathy is
significant. Simultaneous occurrence of pyelon and
ureter tumor ranges between 2-5%. The biggest pub-
lished series of bilateral tumors is 9%. Multiplicity of
tumors goes to 30% (15).

Aim

The aim of the paper is to assess the basic epidemiol-
ogical characteristics of malignant upper urothelium tu-
mors (MUUT), such as the incidence, sex, age, geo-
graphic distribution of the diseased from Jablanica region
in the 25-year period, as well as determining the linear
trend of pyelon and ureter tumors' frequency in regions
with BEN compared to non-endemic regions, bearing in
mind those recent studies that have shown a significant
decrease in the incidence of the diseased from BEN.

Patients and Methods

The research period lasted from 1978 to 2002. In the
analysis of the frequency of malignant upper urothelium
tumors, we used the operative material of Urology De-
partment, Health Care Center, Leskovac, and Urology
Clinic, Clinical Center, NiS. The patients were divided
according to the place of residence - certain areas of
Jablanica region. The data from the Institutes of Ne-
phrology and Hemodialysis were used for the classifi-
cation of the area. (A — endemic settlements for Balkan
endemic nephropathy; B — hypo-endemic; C — non-en-
demic urban type; and D — non-endemic rural type.)

Data on the total number of Jablanica region popu-
lation were obtained on the basis of the Censuses from
1981 and 1991. The incidence rate was measured per
100,000 people. Some of the investigations in the study
were conducted in the way that C and D groups were
presented as a unique group of non-endemic settlements.

Results

In the period from 1978 to 2002 in Jablanica region,
we registered 83 malignant upper urothelium tumors,
out of which 23 were ureter tumors (TU), 33 were pye-
lon tumors (TP) and 21 were associated tumor. Of 83
tumors registered, 40 (48.18%) occurred in males and
43 (51.81%) in females.

In Jablanica region, there are endemic, hypo-endemic
and non-endemic areas with BEN. The statistics related to
the diseased from malignant UUT is shown in the Table
1, depending on their residential area.

Table 1. Distribution and AAIR of malignant tumors of
upper urothelium in Jablanica region in the period
1978-2002 in relation to the type of settlement

Settlement UUT

group Number of patients AARI
A 13 (15.66%) 17.56
B 8  (9.64%) 5.06
C 18 (21.69%) 0.94
D 44 (53.01%) 1.04

Jablanica region 83 (100.00%) 1.30

The highest AAIR of UUT is in endemic settlements
(17.56) and the lowest one is in non-endemic urban
settlements (0.94).

Table 2. Distribution of UUT in Jablanica region in the
period 1978-2002 in relation to separate and
associated tumors regarding the ype of settlement

Settlement group MUUT  TuU TuP  associated Tu
A 13 3 5 5
B 8 1 4 3
C 18 8 6 4
D 44 17 18 9

Jablanica region 83  29(34.94%) 33(39.76%) 21(25.30%)

Of the total number of malignant UUT, associated
tumors appear in 25.30% of the cases.

Table 3. General characteristics of malignant upper urothelium tumors in Jablanica region in the period 1978-2002

Type of settlement's characterstics A B C D Jablanica region
No of tumors 13 8 18 44 83
Age 65.318+8.758  64.132+7.867 61.731+£9.283 62.647£8.715 63.01£8.80
Relation - sex (f/m) 7/6 3/5 9/9 21/23 40/43
No of people 2961 6325 76 352 169 369 255011
Tu U(f/m) 2/1 0/1 5/3 9/8 29 (16/13)
Tu P(f/m) 2/3 2/2 2/4 10/8 ** 33 (16/17)
Tu U+Tu P(f/m) 2/2 1/1 1/1 0/5 * 13 (4/9)
TuU+TuVU (f/m) 0/0 0/1 0/1 0/2 4 (0/4)
TuP+TuVU (f/m) 1/0 0/0 0/0 1/0 2 (2/0)
TuP+TuU+TuVU (f/m) 0/0 0/0 1/0 1/0 2 (2/0)
PGSI 17.56 5.06 0.94 1.04 1.30

Tu GU/no of people 227.77 790.62 4241.78 3849.30 3072.42
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Table 4. Distribution of malignant tumors of upper urothelium in Jablanica region
in the period 1978-2002 according to sex and age

A 30-39 40-49 50-59 60-69 70-79 80+ Total
ge group M F M F M F M F M F M F M F
A _ _ _ - 2 1 2 2 3 3 - - 7 6
B - 1 - - 1 - - 3 2 1 - - 3 5
Cand D 1 — 2 - 8 4 11 14 8 13 - 1 30 32
Jablanica region 1 1 2 — 11 5 13 19 13 17 — 1 40 43
Table 3 shows basic upper urothelium tumors' char-
Table 5. Distribution of UUT in characterstic places acteristics. One UUT in Jablanica region occurs per 3,072
in Jablanica region in the period 1978-2002 people for the observed period of 25 years. Usually, it
T appears in endemic settlements (1 tumor per 227 people).
Settlement No of umor Of 83 tumors of the upper urothelium, 40 occurred
Settlement UUT  per AAIR . .
group people person in males and 43 in females.

"~ Brestovac 2164 5 43280 924 Of all enderpic sett'lements, thl.eé has the highest
Endemic Kutles 797 3 9963 40.15 rate (40.15), while Brejanovac exhibits the highest rate
Hypo- Sarlinac 945 5 47250 3.46 among non-endemic areas (40.50).
endemic  Lapotince 690 1 690.00 5.79

Brejanovac 395 4 98.75  40.50 Discussion
N Rudare 558 4 139.50  28.67
en(iil::-mic Bogojevac 1501 8 187.63 21.32 A higher incidence of tumors of the pyelon and
Leskovac 61963 14 442590 0.90 ureter in settlements with endemic nephropathy, which
Vlasotince 14 389 4 359725 1.11 has so far been described by numerous authors of the
Jablanica 255011 83 3072.42 130 former .Yugoslawa and Bulgaria, has also been con-
region firmed in our study.
8 - y =-0,0139% + 3,5906
6 4
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Graph 1. Linear trend of UUT of Jablanica region in the period from 1978 to 2002.
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Graph 2.Linear trend UUT of Jablanica region in the period from 1978 to 2002 in endemic settlements
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In our research, we showed that the frequency of
pyelon and ureter tumors in Jablanica region was the
highest in settlements with endemic nephropathy. The
results show that, for the observed 25-year period,
MUUT in endemic settlements was 3.47 times more
frequent than in hypo-endemic ones; 18.68 more fre-
quent than in non-endemic urban settlements; and 16.88
times more frequent in non-endemic rural settlements.
MUUT in hypo-endemic settlements was 4.86 times
more frequent than in non-endemic rural settlements
and 5.38 times than in non-endemic urban settlements.

Cukuranovié¢ et al. (16) point out that MUUT in en-
demic settlements of the confluence area of the Juzna
Morava River is 57 times more frequent than in the sur-
rounding rural non-endemic settlements, and 62 times
more frequent compared to the surrounding urban non-
endemic settlements in the period from 1969 to 1988.

Markovi¢, following Cukuranovi¢'s research (17,
18), found that MUUT in endemic settlements of the
Juzna Morava River confluence in the period from 1989
to1998 is 11.2 times more frequent than in the sur-
rounding non-endemic settlements. At the same time, he
found that the incidence of these tumors in hypo-en-
demic settlements was 6 times higher than in non-en-
demic settlements.

Nikoli¢ (19), in his 35-year-long research (1963-
1998) on the operative findings at the territory with
1,162,225 people, found 1,033 cases with upper urothe-
lium tumors, out of which 51 were registered in rural
settlements and 182 in 16 urban settlements. AAIR was
11.74 in endemic settlements, 5.08 in likely endemic
settlements, and 3.45 in non-endemic rural settlements.
Compared to our results, he found a minor association
between UUT in endemic and likely endemic settle-
ments (2.3:1) and non-endemic (3.40:1). In the analyzed
period, there were 11 patients with UUT in the hyper-
endemic village Cvetovac with 276 people. AAIR was
113.9, which was more significant compared to Kutles,
the hyper-endemic village of Jablanica region, with 797
people and 8 UUT and AAIR of 40.15 tumors per 25
years.

Investigating urethra tumors, Blum et al. (20) found
that men are susceptible to the disease three times more
frequently, and Grabstald (21) found that tumors of the
pyelon were two times more frequent in men. Petkovi¢
et al. (22) did not find any difference in patients with
upper urothelium tumors with respect to sex and re-
gional distribution of endemic nephropathy.

In our study, sex distribution of patients with upper
urothelium tumors in the settlements of Jablanica re-
gion, showed a somewhat higher frequency in females
(1.075:1). In endemic settlements, the frequency of
these tumors is somewhat higher in males (1.17:1),
while in hypo-endemic and non-endemic settlements the
frequency was higher in females (1.67:1 and 1.07:1,
respectively). The research conducted by Nikoli¢ (2002)
included 1,033 UUT, which were more frequent in fe-
males (1.41:1), while this relation was less pronounced
in endemic settlements (1.13:1).

According to Batata (23) and Petkovi¢, upper
urothelium tumors most frequently appear in the 6™ and
7™ life decade (2). Bukurov et al. (15) found that these
tumors usually appear in the 6" life decade in BEN re-
gions, and in the 7™ life decade in hypo-endemic and
non-endemic settlements. Recent results have shown
that tumor frequency in endemic nephropathy regions is
the highest between 60 and 70 years of age (24). In our
study, we find almost the same age participation in the
7™ (38.55%) and 8™ (36.14%) life decade. In relation to
the type of settlement, the tumors usually appear in the
8" life decade (46.15%) in endemic settlements, and in
the 7™ life decade (40.32%) in non-endemic settlements.

As for the ratio of pyelon to ureter tumors, Petkovi¢
(22), in his collective series of 617 cases, concluded that
the frequency of pyelon tumors was almost twice higher
when compared to the frequency of ureter tumors. At the
Urology Clinic in Nis, the frequency of pyelon tumors
was 2.6 times higher than the frequency of ureter tumors
in regions with BEN. Outside these regions, pyelon tumor
was 3.4 times more frequent. Regarding separate tumors,
pyelon tumors were found to be more frequent than ureter
tumor (1.14:1). In associated tumors, UUT with urinary
bladder tumors was 9.64%, which is significantly less
when compared to the results of other authors (11,12,13).
In total, bilaterality was 2.41% (3.83). The association
between all tumors of ureter and urinary bladder was
12.5%, while in all pyelon and urinary bladder tumors it
was 8%. Contrary to the results of many authors (14,15),
our material points to 25.30% of the associated tumors of
the upper urothelium.

Statistically, the linear trend of MUUT in endemic
settlements in Jablanica region during the 25-year pe-
riod shows a slow decrease (y = — 0.0054 x + 59;
=0.0031), which corresponds to the results of 10-year
long research by Markovi¢ (17).

The results of 25-year long research on MUUT in
Jablanica region show that in endemic settlements
(groups A and B), tumors occur at 25.30% rate, while in
non-endemic settlements (groups C and D) they occur at
74.70% rate. These findings significantly differ in Laza-
revac region, where the frequency of MUUT in endemic
settlements was 89.04% (24,25). A relatively low per-
centage of MTGU in Jablanica region in endemic set-
tlements (groups A and B) compared to Lazarevac area
is explained by a high incidence in certain rural non-
endemic settlements (9).

Investigations of upper urothelium tumors in Jab-
lanica region showed a statistically significant fre-
quency of tumors only in certain endemic settlements
with BEN (Kutles: 1 tumor per 99.63 people with AAIR
of 40.15). However, this frequency in certain non-en-
demic settlements was very high (Brejanovac: 1 tumor
per 98.75 people with AAIR of 40.50; Rudare: 1 tumor
per 139.50 people and AAIR of 28.67; Bogojevce: 1
tumor per 187.63 people and AAIR of 21.32). These
results require additional research in the aforementioned
non-endemic rural settlements, given the fact that the
incidence of chemodialyzed patients is high.
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Conclusion

The high frequency of upper urothelium malignant
tumors in the regions with BEN in Jablanica region
possibly point to the common nephropathogenic and
carcinogenic etiologic factor and confirms the existence

References

1. Dukanovi¢ Lj, Ostri¢ V. Bolesti bubrega, Zavod za udzbenike i
nastavna sredstva Beograd, 1998; 355-366.

2. Petkovi¢ S. Korelacija endemske nefropatije tumora pijelona i
uretera, Zbornik radova, I kongres nefrologa Jugoslavije, 1981:
183-191.

3. Lambrew S, Atanassov N, Petrinska-Venkovska S. On tumors of
the urinary tract in endemic nephropathy from Vratza district,
Proc. Ist Int.Symp. on Endemic Nephropathy, Publishing House
of the Bulgarin Academy of Sciences, Sofia, 1965. p.186.

4. Radovanovi¢ Z, Krajinovi¢ S, Velimirovi¢ A. Neoplasms of the
urinary tract and endemic nephropathy in Serbia, Proc. 3th
Symp.on Endemic Nephropathy, Galenika, Belgrade, 1977: 203.

5. Petrinska-Venkovska S. Morphologic aspect of endemic neph-
ropathy in Bulgaria, u Int.symp.on endemic nephropathy, Sofia,
1963, Bulg.acad.sci.press, 1965: 95-104

6. Polenakovic MH, Stefanovic V. Balkan Nephropathy. In: Davi-
son AM. Cameron JS, Grunfeld JP, Kerr DNS, Ritz E, Winearls
CG (eds.), Oxford Med. Pub.1998: 1203-1206.

7. Stefanovic V, Polenakovic M. Balkan Nephropaty. Kidney dis-
ease beyond the Balkans? Am J Nephrol 1991; 11: 1-11.

8. Stojanovi¢ S, Petrovi¢ S, Jovanovi¢ D, Stojkovi¢ I. Tumori pi-
jelona 1 uretera leCeni na Uroloskom odeljenju u Leskovcu.
Zbornik radova VI Internacionalnog simpozijuma urologa Nis,
1987: 141-143.

9. Glogovac S, Pordevi¢ V, Stefanovi¢ V, et al. The incidence of
Balkan endemic nephropathy in the Leskovac Medical Center,
5 th Congress of the Balkan Cities Association of Nephrology
Dialysis, Transplantation and Artificial Organs, Proceedings,
Thessaloniki, 2001: 167-169.

10. Glogovac S, Pordevi¢ V, Prokopovi¢ N, Jovanovi¢ D, Petrovié
S, Profirovi¢ M, Petrovi¢ M, Markovi¢ N. Maligni tumori uri-
narnog trakta u endemskim naseljima Jablani¢kog okruga, VII
Jugoslovenski kongres za nefrologiju, dijalizu i transplantaciju,
16-19 oktobar 2002 Nis, Srbija, Jugoslavija, 100.

11. Petroni¢ V. Tumori gornjeg urotelijuma i endemska nefropatija.
U: Radovanovi¢ Z, Sindi¢ M, Polenakovi¢ M, Pukanovié¢ Lj,
Petroni¢ V. Endemska nefropatija. Zavod za udzbenike i na-
stavna sredstva, Beograd, 2000; 350

12.  Williams CB, Mitchell JP. Carcinoma of the ureter. A review of
54 cases. Br J Urol 1973a; 45: 377.

S. Glogovac, V. Djordjevié, S. Kosti¢, et al.

of a positive correlation between BEN and malignant
tumors of the pyelon and ureter. It is necessary that
additional investigations be carried out in certain non-
endemic settlements in which the frequency of UUT and
chemodialyzed patients is still high.

13. Williams CB, Mitchell JP. Carcinoma of the renal pelvis; a re-
view of 43 cases. Br J Urol 1973b; 45: 370.

14. Mazeman E. Tumours of the upper urinary tract, calyces, renal
pelvis and ureter. Europ Urol 1976; 2: 120.

15. Bukurov N. Uporedna studija patoloskih i klinickih osobina
tumora gornjeg urotelijuma u regionima i van regiona endemske
nefropatije. Doktorska teza. Medicinski fakultet Beograd, 1987.

16. Cukuranovié R, Dini¢ A, Ignjatovié M, Petroni¢ D, Stojanovi¢
S, Stefanovi¢ V. Distribucija tumora urotrakta u dolinama
Juzne Morave i njenih pritoka. In: Strahinji¢ and Stefanovi¢
(eds), Procc. of the 6th Symp. on Endemic(Balkan) Nephropa-
thy, Ni§, 1987; 103-112.

17. Markovi¢ N. Tumori urotelijuma u naseljima sa endemskom
nefropatijom u slivu JuZzne Morave. Magistarska teza. Uni-
verzitet u Nisu, Nis; 2001.

18. Markovi¢ N, Ignjatovic I, Cukuranovié R, Petrovié¢ B, Kocié B,
Stefanovi¢ V. Decreasing incidence of urothelail cancer in a
Balkan endemic nephropathy region in Serbia. A surgery based
study from 1969 to 1998, Pathologie Biologie 2005; 53: 26-29.

19. Nikoli¢ J, Boki¢ M, Crnomarkovi¢ D, Marinkovi¢ J. Upper
urothelial tumors and Balkan Nephropathy-dose responsible
diseases, Facta universitatis, Medicine and Biology 2002; 9:
114-118.

20. Bloom An, Vidone RA, Lytton B. Primary carcinoma of the
ureter: a report of 102 new cases. J Urol 1970; 103: 590.

21. Grabstald H, Whitmore WF, Melmed MR. Renal pelvic tumors.
JAMA 1971; 218: 845.

22. Petkovi¢ S, Mutavdzi¢ M, Petroni¢ V, Markovi¢ V. Les
tumeurs du bassinet de I' uretere. Recherchesc cliniques et eti-
ologiques. J Urol Nephrol 1971; 6: 429-439.

23. Batata M, Grabstald H. Upper urinary tract urothelial tumorss.
Urol Clin North Am 1976; 3: 79.

24. Bukvi¢ D. Odnos endemske nefropatije i malignih tumora gorn-
jeg urotela, Doktorska disertacija, Univerzitet u Beogradu, 1996.

25. Bukvi¢ D, Velimirovi¢ D, Jankovi¢ S, Pukanovié¢ Lj. The fre-
quency of Balkan endemic nephropathy and malignant tumors
of the upper urothelium tract in the Vilage Sopic. Maced Med
Rev 1999; 35: 154-156.

MALIGNI TUMORI GORNJEG UROTELIJUMA
I BALKANSKA ENDEMSKA NEFROPATIJA
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Kratak sadrzaj. Jedna od znacajnih osobenosti Balkanske endemske nefropatije (BEN) je Cinjenica, da je ova bolest
udruzena sa izrazito visokom ucestaloséu malignih tumora gornjeg urotelijuma (TuGU) koja je zapazena jos u prvom
opisu oboljenja. Cilj rada je sagledavanje osnovnih epidemioloskih karakteristika tumora gornjeg urotelijuma (Tu
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GU) Jablanickog okruga, u periodu od 25 godina i kakav je linearni trend ucestalosti malignih TuGU u regionima sa
BEN u odnosu na neendemske regione. Posmatrani period istrazivanja je od 1978. god. do 2002. god. Pri
proucavanju ucestalosti malignih TuGU koriséen je operativni materijal uroloskog odeljenja Zdravstvenog centra
Leskovac i uroloske klinike Klinickog centra Nis. Podaci o ukupnom broju stanovnika Jablanicckog okruga dobijeni
su na osnovu zvanicnih podataka obavljenog popisa stanovnistva u 1981. i 1991. god. Prosecna godisnja stopa
incidencije (PGSI) je racunata na 100 000 stanovnika. Najveca PGSI TuGU je u endemskim naseljima (17,56) a
najmanja u neendemskim gradskim naseljima (0,94). Od ukupnog broja malignih TuGU udruzeni tumori se javijaju u
25,30% slucajeva. Od endemskih naselja najvecu stopu ima Kutles (40,15) a od neendemskih Brejanovac (40,50).
Linearni trend malignih TuGU za 25-godisnji period je u statisticki slabom padu (y = -0,0054x + 0,59; ¥ = 0,0031).
Podaci pokazuju u posmatranom 25-godisnjem periodu, da su maligni TuGU u endemskim naseljima 3,47 cesci nego
u hipoendemskim; 18,68 cesSci nego u neendemskim gradskim i 16,88 u neendemskim seoskim naseljima. Istrazivanje
malignih TuGU Jablanickog okruga je pokazalo znacajnu statisticku ucestalost tumora samo u nekim endemskim
naseljima za BEN (Kutles - 1 tumor na 99,63 i PGSI 40,15), ali je i ucestalost u pojedinim neendemskim naseljima
bila vrlo visoka (Brejanovac-1 tumor na 98,75 stanovnika i PGSI 40,50; Rudare- 1 tumor na 139,50 a PGSI 28,67,
Bogojevce-1 tumor na 187,63 a PGSI 21,32). Visoka ucestalost malignih tumora gornjeg urotelijuma u regionima sa
BEN Jablanickog okruga, mozda ukazuje na zajednicki nefropatogeni i kancerogeni etioloski faktor i potvrdjuje
postojanje pozitivne korelacije izmedu BEN i malignih tumora pijelona i uretera.

Klju€ne re¢i: Balkanska endemska nefropatija, maligni tumori gornjeg urotelijuma, Jablanicki region, tip naselja
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