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Corp. Armonk, USA). A p-value less than 0.05 was con-
sidered as statistically significant.

Ethics
The study was approved by the Ethical Committee of 

the Urology Clinic at the Medical Faculty in Skopje (No. 03-
1165 from December 28, 2009) and signed informed con-
sent was obtained from each patient recruited for the study.

Results
Microsatellite alterations (MSI and/or LOH) in either 

GSN or D18S51, or in both loci, were detected in 46 out 
of 70 patients (65.71%) with histopathologically con-
firmed urinary bladder TCC, but in none of the histologi-
cally normal bladder samples of the control group. The 
frequencies in patients with each type of microsatellite 
alterations are presented in Table 1.

For the further analysis, the TCC patient group was strat-
ified according to the main clinicopathological parameters. 
Given the relatively small observed frequencies, the occur-
rence of MSI and/or LOH in the two loci was considered as 
a microsatellite alteration in that patient for the purpose of 
statistical calculations (Table 2). Using the Chi-square test, 
we found statistically significant differences in the frequen-
cies of patients with microsatellite alterations in the exam-
ined loci (either in GSN and D18S51), regarding the three 
grades of histopathological T-classification (p =0.044). This 
significance was additionally confirmed using Yates’ conti-
nuity correction test and Fisher’s exact test. 

On the contrary, the frequencies in patients with nor-
mal and altered microsatellite loci were not statistically 

significant when the correlation was calculated against 
the two histopathological stages: superficial (non-muscle-
invasive) and muscle-invasive (p =0.847).  Of the 70 ana-
lyzed patients, 44 (57.14%) have remained free of tumor 
recidivism, metastasis or cancer-related death within two 
years of obtaining the tissue sample. Twenty-six patients 
had either local tumor recidivism, distant metastasis or 
died from those causes during this evaluation period. The 
statistical analysis showed no significant correlation be-
tween frequencies of the microsatellite alterations in either 
or both of the examined loci in the two patients’ subgroups 
(p =0.634). According to further patients’ stratification, we 
analyzed the patients in which local recidivism occurred 
during the two-year follow-up period. In 53 patients ini-
tially diagnosed with non-muscle-invasive bladder TCC, 
local recurrence was recorded in 15 patients (28.3%), but 
we found no significant correlation between the frequen-
cies of microsatellite alterations (p =0.772). No correlation 
was found regarding the preoperative urine cytology and 
presence of microsatellite alterations (data not shown).

Discussion
Initial and follow-up diagnosis of urinary bladder 

cancer is currently based on urine cytology, cystoscopy, 
histological analysis of tissue samples or biopsies, and 
imaging techniques. Limitations of those approaches, as 
well as the emerging discoveries regarding molecular 
processes involved in the cancer etiopathogenesis, has 
resulted in the development of new methods for predic-
tion of tumor stage, grade, and potency for recurrence, 
as well as for cancer-related mortality. Numerous studies 

Microsatellite alterations GSN D18S51 GSN and/or D18S51

MSI 9 12 17
LOH 15 17 22
MSI and /or LOH 24 29 46*

MSI: microsatellite instability, LOH: loss of heterozygosity, *: Total number of patients with any type of alteration (MSI and/or LOH) at either 
one or at both loci is lower than the sum of discrete numbers of MSI and LOH, since simultaneously alterations at both loci were observed in 
seven patients.

Clinicopathological
parameters: Patients

Alterations at the microsatellite locus
(MSI and / or LOH) Significance 

(regarding GSN 
and/or D18S51)GSN D18S51 GSN and/or

D18S51
Grade I 5 0 1 1

p =0.044 *Grade II 42 16 16 31
Grade III 23 8 12 14
Superficial stage 53 17 19 34

n/s
Muscle-invasive stage 17 7 10 12
No recidivism, metastasis or cancer- 
related death within two years 44 13 19 28

n/s
Recidivism, metastasis or cancer-
related death within two years 26 11 10 18

*:  significant; n/s: non-significant.

Table 1: Frequency of microsatellite alterations in the DNA samples from 70 patients with urinary bladder TCC.

Table 2: Frequency of microsatellite alterations regarding the clinicopathological parameters.


