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Comparison of two preparatory techniques for
urine cytology

J Dhundee, H S Rigby

Abstract
Two methods of preparation of urine for
cytology were compared retrospectively.
In method 1 cells in the urine were fixed
after the preparation of the smear; in
method 2 the cells were fixed before
smear preparation. Urine cytology
reports were correlated with subsequent
histological analysis. The specificities of
urine cytology using both methods were
high (99%). The sensitivity using method
1 was 87%; using method 2 it was 65%.
This difference was significant. The cell
preparation technique therefore sig-
nificantly changes the sensitivity of urine
cytology. Cellular fixation after smear
preparation is preferable to smear pre-
paration after fixation.

The importance of urine cytology for the
detection of urological malignancy is well
established.l" Exfoliated cells in a urine sam-
ple, especially single cells, deteriorate rapidly
and degenerative changes are seen within one
hour.5 To permit optimal visualisation of the
sample it is important, therefore, to have a
high yield of well preserved cells, and to
achieve this a variety of methods have been
used."'0
This retrospective study compares a

method in which the cells are spray fixed after
the smear is made with one in which fixation
is undertaken before smearing.

Methods
All urine cytology reports for two six month
periods were retrieved from the computer
based files and compared. In the last six
months of 1987 the specimens were fixed after
the smear was made (method 1); in the last six
months of 1988 the cells were fixed before
smear preparation (method 2).
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METHOD
Specimens were received in a bottle contain-
ing 5 ml of absolute alcohol which slows down
bacterial growth when added to freshly voided
urine. The entire sample was centrifuged at
1500 rpm for five minutes using an MSE
Centaur 2 Centrifuge and the supernatant
decanted. The deposit was then cytocen-
trifuged using a Shandon Cytospin 2 at 1200
rpm for five minutes.
The cells on the slide were then spray fixed

using 80 ml polyethylene-glycol, 690 ml
Isopropanol, 170 ml acetone and 60 ml dis-
tilled water. atter a minimum of five minutes'
drying time the preparation was stained with

Papanicolaou's technique using a Shandon
Linistain GLX.

METHOD 2
The samples were received in an identical
manner with that described in method 1. The
entire sample was centrifuged at 1500 rpm for
five minutes using an MSE Centaur 2 Cen-
trifuge and the supernatant decanted. Fixative
(5 ml) (25 ml glacial acetic acid, 20 ml meth-
anol, 105 ml distilled water) was then added to
the deposit of cells, mixed well, and allowed to
stand for 30 minutes. The sample was respun,
the supernatant decanted, and the sample
processed in the cytospin (Shandon Cytospin
2) as in method 1. The slides were allowed to
dry for two to three minutes and the prepara-
tion stained in an identical manner with that
described in method 1.
When haematuria was suspected, a wet

preparation was made to look for red blood
cells.

CALCULATION OF RESULTS
The cytological diagnoses were correlated
with the final histological diagnoses using
interlinked computed records. The reports of
urine preparations were divided into the fol-
lowing categories:
1 Positive cytology-this was subdivided
into two subgroups clearly malignant and sus-
picious of malignancy.
2 Negative cytology-urine samples where
no malignant cells were seen.
3 Inadequate specimen-any specimen in
which the preparation was obscured by
polymorphs, crystals, bacteria, squames, sper-
matozoa, or was poorly cellular, or consisted
of degenerate cells.

Results
Between July 1987 and December 1987 a total
of 372 urine samples were examined. Of these
samples, 297 (80%) were reported as negative,
30 (8%) as inadequate, 17 (5%) were sus-
picious of malignancy, and 28 (7%) were
clearly malignant. These represented 248
patients with negative cytology, 17 patients
with suspicious cytology, and 23 patients with
clearly malignant cytology. Four of the 248
(1-6%) patients with negative cytology were
subsequently found to have a malignancy.
Review of the urine samples from these four
patients showed that two had highly atypical
cells on review and two had no suspicious
cytological features. Ten of the 17 (59%)
patients with suspicious samples were sub-
sequently found to have histologically confir-
med malignancy.
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Between July 1988 and December 1988 a

total of 507 urine samples were processed. Of
these samples, 369 (73%) were negative, 87
(17%) were inadequate, 10 (2%) were sus-

picious of malignancy, and 41 (8%) had clearly
malignant cytology. These represented 304
patients with negative cytology, nine patients
with suspicious cytology, and 34 patients with
clearly malignant cytology. Twenty of the 304
(6-6%) patients with negative cytology were

subsequently found to have a malignancy.
Review of these false negative cases showed
that eight cases did have atypical cells amount-
ing to suspicious features, four cases had unsat-
isfactory specimens, and eight had no malig-
nant or suspicious features. Seven out of nine
(78%) patients with suspicious samples were

subsequently found to have a malignancy.
Tables 1 and 2 show the results based on the

histological analysis of the subsequently diag-
nosed urinary tract lesions. Of the 31 patients
with confirmed malignancy, 27 were correctly
identified by urine cytology processed using
method 1, resulting in a sensitivity of 87%.
Of the 57 patients with confirmed malig-

nancy, 37 were correctly identified by urine
cytology processed using method 2, resulting in
a sensitivity of 65%. Analysis showed a sig-
nificant difference (x2 = 5-08 when p < 0 05)
between the sensitivities of the two methods.
The specificity of urine cytology was the same
(99%) using both methods of smear prepara-

tion.

Discussion
This study shows that the method of smear

preparation significantly affects the sensitivity
of urine cytology in the detection of urinary
tract malignancy. The overall sensitivity of
urine cytology in this laboratory was 78%.
This is comparable with sensitivities shown in
other studies (77%)." The specificity of urine
cytology using both methods of smear prepara-
tion was high (99%).

All abnormal cytological preparations were

seen by one cytopathologist for both meth-
ods-at the initial assessment and at sub-
sequent review. In addition, there was no

change in the pattern of referral by clinicians
that could have accounted for the differences in
sensitivities of the two methods.

There are several possible explanations for
the reduced sensitivity of method 2. In method
1 the fixative is sprayed over a thin smear of
dispersed cells; in method 2 the cells are fixed
before smear preparation. This may result in
poor penetration of the fixative fluid to the
centre of the deposit. In addition, the fixative in

Table 2 Results of urine cytology and subsequent
histological analysis

Histology

Malignant Non-malignant

Cytology Method I Method 2 Method I Method 2

Malignant 17 30 0 0
Suspicious 10 7 1 2
Non-malignant 4 20 244 284
Total 31 57 245 286

method 2 may result in changes in cytological
morphology to which malignant cells may be
more susceptible. There is reduced aherence of
prefixed cells to the slides, which causes loss of
cells and a reduced yield.'2 Indeed, in the
method described by Esposti4 an adhesive is
used which is not used in method 2. These
factors are implicated in the increased numbers
of urine preparations reported as inadequate
using method 2 (8% with method 1; 17% with
method 2). In method 2 the proportion of
samples reported as suspicious of malignancy
decreased when compared with those of
method 1 (5% with method 1; 2% with method
2). We postulate that this is due to specimens
prepared using method 2 being reported as
inadequate. This is associated with a rise in the
number of false negative cases using method 2.

In conclusion, we have found that the
method ofsmearing the urinary cellular deposit
followed by spray fixation provides superior
sensitivity over that of smearing fixed cells.
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Table 1 Details of histological analysis after cytological examination

Cytological classifications

No of cases Negative Suspicious Positive

Histological diagnosis Method I Method 2 Method I Method 2 Method I Method 2 Method I Method 2

Transitional cell carcinoma 26 49 4 20 8 6 14 23
Transitional cell carcinoma in situ 4 5 0 0 1 0 3 5
Anaplastic carcinoma 0 1 0 0 0 0 0 1
Renal adenocarcinoma 1 1 0 0 1 1 0 0
Vulvalcarcinoma 0 1 0 0 0 0 0 1
Calculouscystitis 1 0 0 0 1 0 0 0
Urothelial inflammation 0 1 0 0 0 1 0 0
Glomerulonephritis 0 1 0 0 0 1 0 0
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