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TRENDS IN FISH TESTING FOR BLADDER CANCER DETECTION

by Kirk J. Wojno, MD

UroVysion™ fl uorescence in situ 
hybridization (FISH) molecular 
testing for bladder cancer has 

gained acceptance in the diagnosis and 
follow-up of bladder cancer patients. Al-
though originally proposed as a binary test 
with positive and negative results, it is a 
much more powerful tool of risk stratifi ca-
tion as a continuous variable. The centro-
meric fl uorescent probes detect increased 
chromosomal number for chromosomes 
3–red, 7–green, and 17–aqua. Homozygous 
loss of the locus-specifi c probe 9p21, 
which harbors a tumor suppressor gene, 
is also indicative of urothelial neoplasia. 
Both multisomy of chromosomes 3, 7, 17 
or homozygous loss of 9p21 at the appro-
priate levels are independently associated 
with urothelial neoplasms and carcinoma. 

The urine is a very complicated environ-
ment, with many cell types to evaluate, and 
signifi cant differences between the sexes. 
For example, female urine has signifi cantly 
more squamous cells than typically ob-
served in the male. Determining the appro-
priate cell type for enumeration under the 
fl uorescent dark fi eld environment can be 
challenging. Infl ammation can be associ-
ated with increased numbers of umbrella 
cells and urothelial tissue fragments, each 
with their own inherent interpretative is-
sues. Reactive phenomenon are associated 
with increased entry into the cell cycle, as 
well as binucleation. These can lead to in-
creased numbers of cells with tetrasomy 
for all four probes including 9p21 which is 
typically lost in neoplasia. Caution must be 

exercised when evaluating cases just into 
the positive range based on the presence of 
a few tetraploid cells. 

Tetraploid FISH signal patterns may be 
associated with both malignant and non-
malignant conditions. Only a relatively 
small percent (2-10%) of bladder cancers 
are tetraploid. The non-malignant condi-
tions may include: G2 phase of normal cell 
division resulting from a reactive process 
such as infl ammation; drugs (fl uoroqui-
nolones); or radiation therapy. Post-instru-
mentation specimens may also lead to 
preferential sampling of the deeper layers 
of the urothelium, which are more apt to 
be in the cell cycle. Therefore, the diagnostic 
value of tetraploid FISH signal patterns 
may be limited in predicting true positive 
recurrent cases. The signifi cance of tetraploid 
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is essential to proper

treatment planning,

especially in patients

with low level

positive results.
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differentiation of multicentricity 
from multiclonality.

In summary, the correlation be-
tween UroVysion, cytology, and 
histology is essential to proper 
treatment planning, especially in 
patients with low-level positive 
results. In general, the test is most 
useful in allowing for prolonged 
screening intervals in patients be-
ing followed for bladder cancer 
who have a negative test.

To Learn More
To learn more about UroVysion™ 
at AmeriPath, please visit the 
Web site at www.ameripath.com, 
or call 1-800-330-6565.

FISH signal patterns in hematuria 
patients is uncertain. Results with 
tetraploid cells should be inter-
preted with caution.

Automated microscopy has elimi-
nated some of the subjectivity in 
cellular screening approaches, 
and has facilitated the examina-
tion of larger nuclei fi rst. Over-
lapping nuclei, split signals, and 
stringency-related splatter remain 
challenges for the automated sys-
tems, necessitating visual review 
of digital images. In general, 
the automated systems have in-
creased interpretative reproduc-
ibility for this test. Subjectivity 
in determining appropriate cell 
populations for enumeration has 
recently been aided by the use of 
immunolabeling for cytokeratin 7 
in the research setting. This stain-
ing has increased the effi ciency of 
fi nding abnormal cells.

Test offerings have evolved 
into three patterns: the straight 
UroVysion; urine cytology with 
concurrent UroVysion; and Uro-
Vysion that is refl exively done for 
cases with abnormal cytology. A 
recent study of refl ex UroVysion 
testing showed utility in cases that 
had abnormal cytology. There 
was no added benefi t in cases that 
were obviously positive by either 
cystoscopy and or cytology. The 
refl exively-run UroVysion for 
abnormal cytology maximizes 
specifi city and helps to avoid un-
necessary aggressive workups, 
especially for denovo micro-
hematuria patients. UroVysion 

with concurrent cytology maxi-
mized sensitivity and specifi city 
most appropriate for following 
patients with treated bladder can-
cer. This is especially useful since 
the infl ammation associated with 
BCG therapy does not seem to in-
terfere with the test. UroVysion 
as a stand-alone test maximized 
sensitivity for high-grade disease, 
and is most useful for persistent 
hematuria or symptomatology in 
high-risk patients or patients with 
a history of bladder cancer. 

One of the functional limitations 
of the UroVysion test is its ultra-
sensitivity; it may detect urothe-
lial neoplasia at a very early stage 
before it can be detected by tradi-
tional techniques. These may rep-
resent the so-called anticipatory 
positive or small lesions that can 
be handled by the body’s immune 
surveillance system. UroVysion is
also limited in its ability to detect 
low-grade, low-stage lesions.
However, these non-aggressive 
lesions are readily detected by 
cystoscopy.

Although the test is typically re-
ported as negative or positive, ad-
ditional numeric detail is usually 
given in the report. Additional 
key considerations—above fi nd-
ing suffi cient cells for a positive 
result (typically four)—are the 
denominator and percentage of 
positive cells. This information al-
lows for risk stratifi cation and ap-
propriate management decisions. 
Following the specifi c probe, nu-
merical aberrations may allow for 
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