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ABSTRACT

Background: Bladder cancer is one the most common lesion treated by urologists. Since decades cystoscopy has been
the gold standard for the diagnosis of primary and recurrent urothelial cancers. Exfoliative urinary cytology of fresh
voided urine and bladder washings is usually performed to preceding or to complement cystoscopy. This study aims to
determine the role of exfoliative cytology of fresh voided urine and bladder washings in the diagnosis of primary and
recurrent urothelial malignancy and to compare the diagnostic efficacy (sensitivity, specificity) of bladder washings
cytology with voided urine cytology in the diagnosis of urothelial carcinoma.

Patients and methods: The study was performed in the department of Pathology, Allama Igbal Medical College,
Lahore in collaboration with the department of Urology, Jinnah Hospital, Lahore. Sixty patients of both genders above
45 years of age presenting with painless hematuria, imaging evidence of urinary bladder lesion or recurrent tumor were
included. Fresh voided urine and bladder washings were obtained in all the cases and cytology was performed.

Results: The sensitivity of voided urine cytology and was 94.7% and specificity 33.3% with positive predictive value of
96.4% and negative predictive value of 25%. The accuracy was calculated as 91.6%. The sensitivity, specificity, positive
predictive value and negative predictive value for bladder washing cytology were 94.7%, 33.3%, 96.4% and 25%
respectively. The accuracy for bladder washing cytology was the same as that of the fresh voided urine cytology
(91.6%).

Conclusion: Fresh voided urine cytology in patients with painless hematuria is a noninvasive, cost effective and readily
available tests to detect the presence of any malignancy before further invasive work up. The fresh voided urine
cytology and bladder washing cytology revealed same sensitivity, specificity and predictive values so noninvasive
cytology of fresh voided urine may be recommended over bladder washing cytology which is an invasive procedure.
Urine cytology is useful in differentiating high grade urothelial carcinoma but it’s difficult to diagnose low grade
urothelial tumor if superadded infection or any reactive atypia is present. It can be reported as suggestive or suspicious

for low grade malignancy if the clinical history and radiologic investigations support a vesicle growth.
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INTRODUCTION

Bladder cancer (BC) is among the top nine most
frequent cancers.»? Despite improvements in detection
and management of these neoplasms, the death toll
remains high. Morbidity and mortality may be
prevented with early detection of new tumors and
vigilant surveillance for recurrence.! About 95% of
bladder tumors are of epithelial origin, the remainder
being mesenchymal in origin. Majority of epithelial
tumors are composed of urothelial (transitional) type
cells and are thus interchangeably called urothelial or
transitional cell tumors. However squamous and
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glandular carcinomas may also occur.? BC is diagnosed
on the basis of clinical features, cystoscopy examination
and laboratory investigations, which includes exfoliative
cytology of urine and bladder washings followed usually
by the cystoscopic biopsy. Exfoliative cytology has a
role especially in follow up cases and recurrent
urothelial tumors.® Cystoscopy has been accepted as the
‘gold standard’ for the diagnosis of primary and
recurrent urothelial cancers. Even with the flexible
instruments, the process remains invasive and
bothersome to the patient. The diagnostic modality of
exfoliative urinary cytology of fresh voided urine or
bladder washings are routinely performed to
complement cystoscopy. This modality can detect even
the precancerous lesions in the urinary bladder months
to years before the cancer would ordinarily be visible
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cystoscopically.* Exfoliative cytology is highly effective
in picking up carcinoma-in-situ even when cystoscopic
examination fails to reveal a lesion. In certain cases, the
prostate gland, prostatic urethra, and endoscopically
apparently normal areas of bladder epithelium may be
found to harbor neoplastic foci. Therefore, urinary
cytology is usually performed to complement
cystoscopy.® The diagnostic output of urinary cytology
depends on the appropriate specimen collection and
handling, adequacy of the specimen, grade and volume
of the tumor. It also varies with the training and
expertise of the cytopathologist and as in all
morphological evaluations, it has high inter- and intra-
observer variation.® This study aims to determine the
sensitivity, specificity, positive predictive value and
negative predictive value of exfoliative cytology of fresh
voided urine and bladder washings in diagnosis of
primary and recurrent urothelial malignancy and to
compare the diagnostic accuracy (sensitivity, specificity)
of bladder washings cytology with voided urine
cytology in diagnosis of urothelial carcinoma.

PATIENTS AND METHODS

It was prospective study over the period of six months.
Pathology and urology department collaborated with
each other. Sixty clinically and radiologically suspected
cases of urothelial malignancy were included. Patients
above 45 years of age from both genders, patients
having macroscopic hematuria, patients having imaging
evidence of urinary bladder lesion and patients with
recurrent tumor were included. Patients with long term
indwelling urinary catheter, patients with history of
urolithiasis and patients with clinical and/or laboratory
confirmed urinary tract infection were excluded.
Respect of humanity was observed. Written consent was
procured from the patients before the invasive
procedure on the consent form. The urine and bladder
washing samples were collected observing sterile
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Figure 1. Bar graph showing age groups and gender distribution.

standards and sent for cytology. The samples of voided
urine and bladder washings were received fresh in the
pathology laboratory. Both the samples were obtained
in the urology ward and immediately transported to the
pathology laboratory within 15 minutes. The volume of
urine obtained was 2-3ml and the volume of bladder
washings was 4-5 ml. Both samples were grossly
examined, and findings were noted. Both samples were
then centrifuged at 2000 revolutions per minutes for 5
minutes. The supernatant was discarded. Smears were
prepared on glass slides from the deposit obtained after
centrifugation. Minimum of four slides were prepared
from each sample. Two of these slides were air dried for
Giemsa stain and two fixed in ethanol for Haematoxylin
and Eosin staining. The x10 objective lens was used to
note the cellularity and cytological features of the
smears. Cells were then examined under high power
objective to confirm the findings. The smears were
reported as: 1. Negative for malignant cells, 2.
Suspicious for low grade urothelial carcinoma, 3.
Positive for high grade urothelial carcinoma. The
criteria used to differentiate between low and high
grade urothelial and reactive atypia of exfoliated
urothelial cells is depicted in Table 1.

Table 1. Differential diagnosis between reactive, low-grade and high- grade transitional cell carcinoma

Features Reactive Low grade TCC High grade TCC

Groups Pseudopapillae Papillae; loose or crowded clusters Loose clusters / syncytia / single

Cells Enlarged, pleomorphic, variable in Enlarged, relatively uniform, often numerous, but ~ Enlarged, pleomorphic, usually
number fewer than in high-grade TCC numerous

N/C Ratio Normal / Increased Increased (slight to moderate) Increased (moderate to marked)

Nucleus Central, uniform Eccenteric, enlarged, variable Eccenteric, pleomorphic

Nuclear membrane Smooth, “thick”

Slightly irregular, thin

Moderately to markedly irregular,
thin

Chromatin Fine, even Granular, even Coarse, dark, irregular

Nucleoli Often large Small to none Macronucleoli, many cells

Cytoplasm Vacuolated Homogeneous Often vacuolated; also squamous,
glandular

Background Inflamed or clean Clean Diasthesis

(Ref: The Art & Science of Cytopathology / Richard DeMay, 1996, Vol I: Exfoliative Cytology, pg:403).
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Table 2. Histological evaluation of biopsy (total number. of cases positive for malignancy=57)

Grade of tumor

Architectural pattern

High grade Low grade Exophytic Flat Nested
31 (54.3%) 26 (45.6%) 53 (92.9%) 3 (5.2%) 1 (1.7%)
Table 3. Cross tabulation between voided urine cytology and tissue biopsy
Urine cytology Positive Biopsy Negative Biopsy Total
Positive urine cytology 54 2 56
Negative urine cytology 3 1 4
Total 57 3 60
RESULTS cytology, taking cystoscopic biopsy findings as the gold

The results of exfoliative cytology of fresh voided urine
and the bladder washings were compared. Age of the
patients in the present study ranged from 50 to 81
years. The mean age was 61 years. There were 55 males
(91.7%) and 5 females (8.3%) amongst the total of 60
patients included in the present study (Figure 1). The
male to female ratio was 4:1 for the study population.

Out of the 57 cases with positive cytology,
31(51/7%) were reported as “high grade urothelial
tumor”. The remaining 26 (43.3%) were categorized
into “suspicious for low grade urothelial carcinoma”
(Table 3 and 4). In thirty cases which were reported as
high grade urothelial carcinoma, the cytological smears
revealed high cellularity with groups of neoplastic cells
and individually scattered tumor cells (Figure 2)

The biopsy samples were processed and examined
using ISUP system of tumor classification was used
which categorizes the tumors into high and low grade
urothelial carcinomas. Fifty seven (95%) cases were
positive for urothelial tumor, with 31(51.7%) being
graded as high grade, 26(43.3%) as low grade urothelial
carcinoma. No tumor was detected in 3 (5.0%) cases
(Table 2). Out of these, one case was negative for
malignancy on cytology smears also. Two cases were
cytologicaly categorized as suspicious for low grade
malignancy. These two cases were negative on tissue
biopsy for any tumor; however they were diagnosed as
chronic cystitis which could account for atypia in the
cytology smears (Figure 3).

DISCUSSION

Cytological examination of urinary specimens is
increasingly recognized as an essential component of
detection and monitoring for patients with bladder
neoplasms. Among the available techniques, urinary
cytology is reported as the most useful diagnostic
modality. The present studyevaluated the diagnostic
efficacy of urinary exfoliative cytology for the diagnosis
of urothelial cancer comparing the sensitivity and
specificity of voided urine and bladder washings
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standard.”

Urinary cytology is the basic adjunct to cystoscopy
and transuretheral resection in the diagnosis of
urothelial carcinomas of the bladder. Both voided urine
cytology and bladder washings cytology are practiced as
useful diagnostic modalities. Several workers have
evaluated the sensitivity and specificity values of these
procedures for diagnosis of bladder cancer. Many of the
studies were based on the urinary cytology obtained
from bladder washings.®

Figure 2: Cytology smear of fresh voided urine showing neoplastic
urothelial cells. The cells are mostly discohesive and reveal highly
pleomorphic nuclei (Magnification at 40x)

Figure 3. Histology slide from a biopsy specimen from bladder growth
showing high grade urothelial carcinoma. The cells are reveal highly
pleomorphic nuclei and are arranged in closed papillary pattern with
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delicate central fibrovascular core. Atypical mitotic figures are also
visible. (Magnification at 40x)
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Table 4. Cross tabulation between bladder washing cytology and tissue biopsy

Bladder washing cytology Positive biopsy Negative biopsy Total
Positive bladder washing cytology 54 2 56
Negative bladder washing cytology 3 1 4
Total 57 3 60

Planz and coworkers studied the role of voided
urine and bladder washing cytology in the diagnosis of
bladder cancer. The sensitivity and specificity of fresh
voided urine cytology was reported as 38.0% and 98.3%
with a positive and negative predictive value of 90.6 and
78.6  respectively.Authorsreported no  significant
difference between sensitivity and specificity of voided
urine and bladder washing samples which is concurrent
with the results in the present study as well.® On the
contrary, one of the earlier studies reported the
superiority of bladder washings over voided urine
cytology and recommended its routine use despite its
additional cost and associated patient discomfort.
Supporting this report, Misra and colleagues reported a
higher sensitivity, specificity and overall diagnostic
accuracy of bladder washings compared to voided urine
cytology (71.05%, 65.0%, and 78.85% vs. 47.37%,
41.18% and 61.54%).2° Nevertheless in most of the
studies the sensitivity for urinary cytology is reported to
be much lower compared to its specificity. Bhujan and
coauthors reported the sensitivity of urine cytology to
be 62%. In another study comparing the screening
methods in the detection of bladder cancer the
sensitivity of urine cytology was reported as 449%.%2
Schroeder and colleagues reported in their study the
sensitivity and specificity of urine cytology as 70.6%
and 81% respectively; the accuracy, and negative and
positive predictive values were 77.2%, 82.5% and
68.6% respectively.®*On the other hand, some of the
workers produced results on the contrary, reporting
ahigher sensitivity values compared to the specificity. In

another screening study the statistical diagnostic values
of the bladder washing cytology at the time of
cystoscopic workup were: sensitivity 77%, specificity
31%, positive predictve value 13% and negative
predictive value 91%.* The specificity in this study is
close to specificity of voided urine and bladder washing
cytology calculated in the present study population
(33%). Significant variation in the reported values for
accuracy of urinary cytology have been observed in
reports from different parts of the world. Spanish study
revealed sensitivity and specificity of urine cytology to
be 97%, and 96-100% respectively.’®Tables 5 and 6
present comparison of fresh voided urine cytology and
bladder washing cytology results of previous studies
with present study. Such high variations could reflect
expertise of the interpreting cytopathologist.

The results of sensitivity and specificity of voided urine
and bladder washing cytology present study are
comparable to one of the previous reports.® Although
bladder washing cytology alone has a greater diagnostic
yield than voided urine cytology alone, voided urine
remains a valuable source of diagnostic information and
should be evaluated, even when simultaneously
collected bladder washings are available.'® VVoided urine
can be easily obtained on outpatient basis and thus is
ideal for screening or follow up of bladder
carcinoma.r’In bladder washing cytology, nuclear
changes and cytoplasmic homogeneity are evaluated for
diagnosis of carcinoma.® Urinary cytology is extremely
valuable for the diagnosis of high grade transitional cell
cancers (TCC) and for carcinomas in situ and is

Table 5. Comparison of efficacy of voided urine cytology with previous studies

Study reference (year) No. of patients Sensitivity (%) Specificity (%) PPV (%) NPV (%) Accuracy (%)

Misra (2000) 80 47.37 41.18 61.54

Bhuiyan (2003) 62

Schroeder (2004) 92 70.6 81 68.6 82.5 77.2

Planz (2005) 495 38.0 98.3 90.6 78.6

Garcia Castro (2008) 109 97 96-100

Present study (2010) 60 94.7 33.3 96.4 25 91.6
Table 6. Comparison of efficacy of bladder washing cytology with previous studies

Study reference (year) No. of patients Sensitivity (%) Specificity (%) PPV (%) NPV (%) Accuracy (%)

Misra (2000) 80 71.05 56.0 78.85

Planz (2005) 495 38.0 98.3 90.6 78.6
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Present study (2010) 60 94.7

333 96.4 25 91.6

considered indispensable in the management of patients
with BC.° Pathologic examination of urinary specimens
is increasingly recognized as an essential component of
detection and monitoring for patients with bladder
neoplasms. Among the available techniques, urinary
cytology is the most useful.?°. Urinary cytology is
currently an essential procedure for monitoring all
patients with urothelial neoplasms and, if consistently
used, can actually decrease the frequency with which
patients need to be subjected to cystoscopy.?* The most
useful type of urinary specimen for routine diagnostic
interpretation is freshly voided, randomly collected
sample. Bladder washings may yield more and
betterpreserved cells. However, considering the
invasiveness  and  similar  sensitivities,  these
maneuverscan not be recommended for routine
screening over the voided urine sample, excepts perhaps
in follow up of patients with known BC for early
detection of recurrence. Urine cytology is useful in
differentiating high grade urothelial carcinoma but it’s
difficult to diagnose low grade urothelial tumor if
superadded infection or any reactive atypia is present. It
can be reported as suggestive or suspicious for low
grade malignancy if the clinical history and radiologic
investigations supports a vesicle growth.

CONCLUSION

Fresh voided urine cytology in patients with painless
hematuria is one of the noninvasive, cost effective and
readily available tests to detect the presence of any
malignancy before further invasive work up. The fresh
voided urine cytology and bladder washing cytology
revealed nearly same sensitivity, specificity and
predictive values so we recommend non-invasive urine
cytology over bladder washing cytology which is an
invasive procedure.
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