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Purpose: We compared the relative sensitivity and specificity between the
urine cytology and fluorescence in situ hybridization (FISH) for the
detection of urothelial carcinoma.

Materials and Methods: FISH was used a mixture of fluorescent labeled
probes to the centromeres of chromosomes 3, 7 and 17, and band 9p21
(P16/CDKN2A gene). Washing urine specimens were analyzed from 37
patients, including 27 with a known bladder urothelial carcinoma and 10
without a history of urothelial carcinoma. The sensitivity and specificity
of the FISH was compared to that of urine cytology. FISH positivity was
defined as more than 2 urothelial cells with an abnormal signal copy
number of any one out of 4 probes.

Results: In the bladder urothelial cancer group (n=27), the overall
sensitivity of the urine cytology was 59.3% versus 88.9% for FISH
(p=0.046). The sensitivity of urine cytology for pTa-1 (6 cases), and
pT2-pT4 (11 cases) tumors were 37.5%, and 90.9%, respectively, and the
sensitivity of FISH for pTa-1 (13 cases), and pT2-pT4 (11 cases) tumors
were 81.3%, and 100%, respectively. The sensitivity of urine cytology were
33.3% (5 cases) for low grade tumors, and 91.7% (11 cases) for high grade
tumors. The sensitivities of FISH were 80.0% (12 cases) for low grade
tumors, and 100% (12 cases) for high grade tumors. FISH was significantly
more sensitive than urine cytology for pTa-1 (p=0.021), low grade tumors
(p=0.023) and all tumors (p=0.046). In the control group (n=10), the
specificity of urine cytology and FISH was 90.0% and 100%, respectively
(p=0.056).

Conclusions: With these results, the sensitivity of FISH for the detection
of urothelial carcinoma is superior to that of urine cytology, and the
specificity of FISH and urine cytology for urothelial carcinoma are not
significantly different. FISH, in particular, is more sensitive in the detection
of low grade, low stage bladder tumors. Further prospective studies are
required but FISH can successfully be used as supplementary methods
to detect low grade, low stage urothelial tumors. (Korean J Urol 2004;
45:410-415)

Key Words: Bladder, Carcinoma, In situ hybridization, Fluorescence,
Cytology
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Fig. 1. Representative multicolor fluorescence in situ hybridization image (x400). A: Normal urothelial
cell with 2 copies of chromosomes 3 (spectrum red), 7 (spectrum green), and 17 (aqua) and 9p21 locus
(gold), B: Urothelial carcinoma cell with 2 copies of chromosomes 3 (spectrum red), increased copy
numbers of chromosome 7 (spectrum green, s signals), and 17 (aqua, 4 signals) and loss of both copies

of the 9p21 locus (no gold signal).
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Table 1. Comparison of FISH sensitivity between individual FISH probes and the combined probe for the detection of bladder tumors*

No. positive (%)

Centromeric probe

n 3 7 17 9p21” Combined
pTa-1 16 11 (68.8) 9(56.3) 10 (62.5) 11 (68.8) 13 (81.3)
pT2-4 11 10 (90.9) 10 (90.9) 11 (100) 11 (100) 11 (100)
Total 27 21 (77.8) 19 (70.4) 21 (77.8) 22 (81.5) 24 (88.9)

*Data are given as number (percentage). criteria to define FISH-positive specimens based on individual probes: more than 2 cells with

increased copy numbers of the individual chromosomes 3, 7, and 17,

recorded as positive including gain or heterozygous deletion.
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" For 9p21, any copy number change in more than 2 cells was

Table 2. Overall sensitivity and specificity of urine cytology and
FISH for the detection of bladder tumors

No./Total No. (%)

p values*
Urine cytology FISH
Sensitivity 16/27 (59.3) 24/27 (88.9) 0.046
SpecificityJr 9/10 (90.0) 10/10 (100.0) 0.056

*Difference in sensitivity or specificity p value between urine
cytology and FISH, ! Specificity for BPH patients without a histol-
ogy of bladder cancer and a negative cystoscopy.

Table 3. Sensitivity of urine cytology and FISH for the detection
of bladder tumors according to stage and grade

No./Total No. (%)

p values*
Urine cytology FISH
Stage
pTa-1 6/16 (37.5) 13/16 (81.3) 0.021
pT2-4 10/11 (90.9) 11/11 (100) 0.058
Grade
Low 5/15 (33.3) 12/15 (80.0) 0.023
High 11/12 91.7) 12/12 (100.0) 0.056

*Difference in sensitivity or specificity p value between urine
cytology and FISH.
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