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ABSTRACT

iBladder cancer accounts for 7% of all cancers in male and 2%
of all cancersin female. Urinary cytology has prominentrolein
the multidisciplinary diagnostic approach to bladder cancer. It
is used as a valuable adjunct to cystoscopy and biopsy for
diagnosis and follow up of patients with bladder cancer. Urine
cytology remains gold standard for bladder cancer screening.
It is the test against which all others are compared when
evaluating potential bladder tumor markers. It has excellent
specificity with few false positive cases.
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Cytological examination of voided
urine is a non-invasive screening test
for bladder tumors, which can be
carried out in remote areas of the
country. By cytology one can even
classify type and grade malignancy.
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INTRODUCTION :

In 1945 Papaniculoau and Marshall
recommended cytological
examination of urinary sediment for
diagnosis and follow up of patients
with urological malignancies. The
prognostic value of conventional
cytology to monitor patients with
superficial bladder carcinoma is well
established. While cystoscopy and
biopsy are optimum for diagnosis of
visible disease, entire bladder
mucosa can be sampled by cytology,
enabling detection of occult

Traditionally cytological examinations have been used to detect in situ and early invasive
bladder cancer in high-risk population and in conjunction with cystoscopy and biopsy to diagnose new
or recurrent bladder tumor. Cytology also has been used to identify persistent tumor after

transurethral resection.

Urine Cytological examination is a simple, safe, and inexpensive method to detect hidden
urothelial tumours. Urinary tract tumours are often multifocal. Indications for urine cytology
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examinations are 1) detection and diagnosis of tumours, carcinoma in situ, inaccessible lesions in
ureters, pelvis, diverticuli, 2) Screening of high risk patients ( chemical or metal exposure, smokers) 3)
Monitor tumours and therapy.

Cystoscopy remains the standard for the diagnosis and surveillance of bladder tumors, allowing
the lesions to be mapped and sampled. However, cystoscopy cannot explore whole bladder
urothelium, and cannot diagnose all carcinoma in situ cases or lesions of upper urinary tract. Thus, it
must be combined with urinary cytology, particularly in search for tumor cells from high-grade lesions,
wherever theirlocationinthe urinary tract.

Urine cytology can detect bladder tumor before it can be detected cystoscopically. Urine
cytologyis stillindispensable in the management of patients with transitional cell carcinoma. It remains
as a gold standard for bladder cancer screening. All Ultrasound detected bladder neoplasm will be
screened by urine cytology collected randomly. Urine cytology will be corroborated with
histopathological examinations

AIM OF THE STUDY

1.To Correlate Urine cytology with Histopathology of the Bladder Transitional Cell Carcinoma.
2.To Study the Role of Urinary Cytology in the diagnosis of Bladder Transitional Cell Carcinoma.
3.ToFind out the Correlation between the Grading by Urine cytology and Histopathology.

MATERIALS AND METHODS
1.Studygroup:

70 Patients who were admitted in Department of Urology, Kilpauk Medical College and Govt.
Royapettah Hospitalin coordination with Department of Pathology, patients presented with lower
urinary tract symptoms (LUTS) due to bladder transitional cell carcinoma detected by ultrasonography
wereincludedinthe study

2.Study design: Prospective clinical study
3.Study period: One Year from February2014 toJanuary 2015

4.Materials:

Freshly voided urine samples are collected for cytological examination. Cystoscopy was
performedin all patients using rigid cystoscope and details of growth are noted. Material was obtained
from TURBT biopsy, Radical Cystectomy specimen

Freshly voided urine samples are collected usually 3 hours after first morning void. Samples
are immediately mixed with 95 % alcohol and kept in refrigerator till centrifuged. Approximatedly
100ml of urine are centrifuged at 2500 revolution/min for 20 min. Multiple smears are prepared from
sedimentandslides are fixed in 95% alcoholimmediatedly.

Smears are stained with papanicolaou stain and haematoxylene and eosin stain. Interpretation
of exfoliative cytology of urinary sediments are classifieds as Negative, Atypia, Suspcious, Positive.

Biopsies taken are processed routinely and 3-5 u thick sections are cut.

H & E Staining was done on tissue section for morphological evaluation & lesions are
histologically classified as Low grade, High grade & No malignancy
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Inclusion criteria

e Patients with Bladder Neoplasms detected by ultrasound

e Symptomatic patientswith LUTS and hematuria

Exclusion criteria
e Patients whoalready undergone biopsy

e Other causes of Hematuria like RCC, Uppertract TCC

OBSERVATION AND RESULTS

70 patients of urinary bladder neoplasms diagnosed by ultrasonography were studied for
comparative evaluation of urinary cytology with Histopathological correlation. The findings in

these patients have been presentedas

e Clincal Data

e Ultrasonography and Cystoscopic Findings
e Cytology and Histopathological Report

Table : 1 Age /Sex wise Distribution

AGE MALE FEMALE
30-39 2 ;
40-49 10 2
50-59 24 7
60-69 16 3
70-79 5 -
80-89 1 -

Among our study group, Most common Age Group —50-59 Years (42%). Male to Female
Ratio was 4:1.Since age and Sex distribution are not statistically significant (>0.05), it means that there
is no difference between the Urine Cytology Findings groups. In other words the groups contain
subjects with the same basicdemographic characteristics.

TABLE 2: CLINICAL FEATURES

CLINICAL PRESENTATION

NO OF PATIENTS

Hematuria, Dysuria, Frequency 34
Hematuria & Dysuria 22
Hematuria & Frequency 10
Dysuria & Frequency 4

By conventional criteria, association between Clinical Features Distribution and Urine Cytology

Findings is considered to be not statistically significant since p 0-936.
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Statisticial Analysis

Urine Urine
Smoking Cyt_(i};)gy Eoin e
Smoking -ve 6 33.33 11 21.15
Smoking +ve 12 66.67 41 78.85
Total 18 100.00 52 100.00

Chi Square Statistic 1.08

Degrees of Freedom 1

P value
Chi Square Test 0.299

By conventional criteria the association between Smoking Status and Urine Cytology Findings is

considered to be not statistically significant since p >0.05.

CHART :4 URINE CYTOLOGY

In our study group, urine cytology were positive for cancer cells in44(63 %), Suspiciousin 8,
(11%), Atypical in4 (6%), Negativein 14(20%) patients

TABLE : 3 ULTRASONOGRAPHIC FINDINGS

TYPE OF LESION NO OF CASES PERCENTAGE
HYPOECHOGENIC 44 60%
MIXED ECHOIC 16 17%
HYPERECHOIC 8%
ISOECHOIC 4 5%
TOTAL 70 100%
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a_ Urine Urine
Ultrasound Findings Cytology -ve Cytology +ve
Hypoechogenic 8 44.44 36 69.23
Mixed Echoic 6 33.33 10 19.23
Hyperechoic 4 22.22 2 3.85
Isoechoic 0 0.00 4 7.69
Total 18 100.00 52 100.00
Chi Square Statistic 9.12
Degrees of Freedom 3
P value *
Chi Square Test o

By conventional criteria the association between Ultrasound Findings and Urine Cytology
Findings is considered to be statistically significant since p <0.05

Statitiscial Analysis

Urine Urine
Location of Lesions Cytology - Cytology
ve
Lateral Wall 12 66.67 26 50.00
Posterolateral Wall 3 16.67 13 25.00
Base & Neck ofBladder 2 11.11 8 15.38
Dome of bladder 1 5.56 2 3.85
Anterior Wall 0 0.00 3 5.77
Total 18 100.00 52 100.00
Chi Square Statistic 2.39
Degrees of Freedom 4
P value
Chi Square Test 0.664

By conventional criteria the association between Location of Lesions and Urine Cytology
Findings is considered to be not statistically significant since p >0.05.

Statisticial Analysis

Type of Lesions Wisires

Cytology -ve

Pedunculated 9 50.00 17 32.69
Sessile 9 50.00 35 67.31
Total 18 100.00 52 100.00

Chi Square Statistic 1.72
Degrees of Freedom 1
Chi IS)q\;?ahrleeTest 0.190
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By conventional criteria the association between Type of Lesions and Urine Cytology Findings is
considered to be not statistically significant since p>0.05.

TABLE 4: COMPARISON OF HISTOLOGY WTIH URINARY CYTOLOGY

CYTOLOGY
HISTOLOGY TOTAL
POSITIVE NEGATIVE
LOW GRADE 16 7 23
HIGH GRADE 36 9 45
NEGATIVE 0 2 2
TOTAL 52 18 70

Statisticial Analysis

Histological Urine

Urine
Diagnosis Cytology -ve Cytology +ve
Negative 2 11.11 0 0.00
Low Grade 7 38.89 16 30.77
High Grade 9 50.00 36 69.23
Total 18 100.00 52 100.00
Chi Square Statistic 6.82
Degrees of Freedom 2
P value .
Chi Square Test 01088

P value - Significiant
Statistical Significance
e In simple terms, the incidence of High Grade Histological Positivity is 50% in Urine Cytology —ve Group
comparedto 69.23%in Urine Cytology +vegroupwith a p-value of 0.033 according to Chi-Squared test.

e This indicates that there is a true difference among the study groups and the difference is significant
and has not occurred by chance.

TABLE 5: COMPARISON OF URINARY CYTOLOGY WITH TUMOUR STAGING

URINE . PT2 &
cyroLogy| 'T® PTis PT1 Above
Positive 4 15 12 21
Negative 6 6 2 4

Total 10 21 14 25
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Statisticial Analysis

Tumour Urine Urine
Staging Cytology -ve Cytology +ve
Pta 6 33.33 4 7.69
Ptis 6 33.33 15 28.85
PT1 2 11.11 12 23.08
PT2 & Above 4 22.22 21 40.38
Total 18 100.00 52 100.00
Chi Square Statistic 8.44
Degrees of Freedom 3
P value -
Chi Square Test 053

By conventional criteria the association between Tumour Staging and Urine Cytology Findings is

considered to be statistically significant since p <0.05.

TABLE :6 COMPARISON OF URINE CYTOLOGY WITH
DIFFERENT HISTOLOGY

URINARY CYTOLOGY

HISTOLOGY POSITIVE NEGATIVE
TCC 52 16
ADENOCARCINOMA 0 2
TOTAL 52 18

Statisticial Analysis

Tvoe of T X Urine Urine
ype of Tumour Cytology -ve Cytology +ve
TCC 16 88.89 52 100.00
Adenocarcinoma 2 11.11 0 0.00
Total 18 100.00 52 100.00
Chi Square Statistic 5.95
Degrees of Freedom 1
P value *
Chi Square Test e

By conventional criteria the association between Types of Tumour and Urine Cytology Findings

is considered to be statistically significant since p<0.05.
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Accuracy Statistics

Histological Diagnosis Positive Negative Total
Urine Cytology +ve 52 0 52
Urine Cytology -ve 16 2 18

Total 68 2 70

Accuracy Statistics

Sensitivity 96%
Specificity 26%
Positive Predictive Value 76.5%
Negative Predictive Value 90%
Likelihood Ratio +ve 1.13
Likelihood Ratio -ve 0.00
Diagnostic Effectiveness 0.77
Prevalence 0.74

e Sensitivity of Urine Cytology study findings is High, meaning that malignancy +ve test result often
occursinthose with malignancy

e Specificity of Urine Cytology study findings is extremely low, meaning that malignancy —ve test very
rarely occursinthose without malignancy

e The diagnostic effectiveness or diagnostic accuracy is very high. It means that the overall value of
Urine Cytology studyin detecting malignancy as a combined screening and case-finding testis good

* Prevalence of this condition is very common

ANALYSIS & RESULTS

In our Prospective clinical study, totally 70 patients were included those whoare presented
with Lower urinary tract symptoms due to Bladder TCC detected by ultrasound. Age of patient
ranged from 40to89.Mostcommon age group -50-59years(49%). Male to Female ratio—4:1

The main clinical presentations were hematuria, dysuria & increased frequency of
micturition . Most patients about 34, presented with features of hematuria, dysuria, &
Frequency of micturition. 22 patients presented with hematuria & dysuria, 10 patients with
hematuria & frequency of micturition. Only 4 patients presented with dysuria & frequency of
micturition.

Out of 70 cases, 74% were smokers, remaining 26% were non-smoker. The smokers
were found to be more prone to develop neoplastic lesion in bladder. Urine cytology were
positive for cancer cellsin 44(63%), suscipious in 8(11%), Atypicalin 4(6%), and negative in 14
(20%). For comparative study with histopathological correlation, positive cytology & were
suscipious grouped as Positive, Atypical & Negative were grouped as Negative.
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Lesions in ultrasound in bladder TCC were mostly hypoechoic of which some were
irregular, some lobulated and some pedunculated. Most of lesionsare multiple & feware single.
Hypoechoic lesion were followed by mixed echoic, few hyperechoic in decreased order of
frequency.

Statisticaly incidence of USG hypoechogenic lesionsis 44.44% in Urine Cytology —ve Group
compared to 69.23% in Urine Cytology +vegroup with a p-value of 0.028 according to Chi-Squared
test. This indicates that there is a true difference among the study groups and the difference is
significant and has not occurred by chance

In cystoscopy, lesions were mostly situated in lateral wall in 38 cases, followed by
Postero-lateral, base & neck of bladder, dome of bladder and anterior wall respectively. The
association between location of Lesions and Urine Cytology Findings is considered to be not statistically
significantsince p >0.05.

Our study shows Most of lesions are pedunculated (40%), followed by sessile (60%).
Multiple tumours are present in 28 cases, singletumours in48 cases. Likewise, tumour size<2cm
presentin 10 cases, 2-5cm seenin44 cases, >5cmin 16 patients. Cytopositivity was found to more
with single , large & sessile tumours than multiple, small pedunculated tumour. Size of tumour
increase with increasein cytopositivity. When tumour size >5cm & above thereis about 90-100%
cytopositivity was observed . the association between Number & size of Tumours and Urine Cytology
Findings is considered to be not statistically significant since p > 0.05.

In our study group, among 70 cases, 68 caseswere confirmed histologically, of which 24 cases of
low gradw TCC, 44 cases of High grade TCC,only 2 casesare histologically negative.

Out of 68 cases of histologically proved TCC, 52 cases were correctly diagnosed by urine
cytological examination. Only 16 cases have cytological negative, 2 cases cytological negative due
to benign disorder like papillary cystitis. Among cytological negative 16 cases, 10 cases were
diagnosed as low grade in histopathology

Histological confirmed High grade TCCin 44 patient, of which 36 patient were detected
cytological i.e (86%) detected by cytology. Histological confirmed low grade TCC occur in 24
patients of which 16 patients were detected cytologically (58%). Finally histological confirmed
TCC occur in 68 patients on which 52 patients were diagnosed cytologically (76%). Statistically
the incidence of High Grade Histological Positivity is 50% in Urine Cytology —ve Group compared to
69.23% in Urine Cytology +ve group with a p-value of 0.033 according to Chi-Squared test. This
indicates that thereis a true difference among the study groups and the difference is significant and has
not occurred by chance. Statistically Pvalue-0.033 is significiant

Inour study group, consists of 10 patients of PTa, 21 patients of carcinomain situ PTis, 14
patients invaded subepithelial connective tissue PT1, 25 patients have muscle invasive PT2 &
above. Urine cytology was positivein 4 casesof PTa, 15 cases of Tis, 12 casesof PT1, 21 cases of
PT2 & above.In 6 casesof PTa, 6 casesof PTis,2 casesof PT1,4 casesof PT2 & above staging were
found to have urine cytology negative. About 80% of noninvasive Tumour had negative urine
cytology. Statisticially theincidence of PT 2 and above Tumour Staging is 22.22% in Urine Cytology —ve
Group compared to 40.38% in Urine Cytology +ve groupwith a p-value of 0.038 according to Chi-
Squared test. This indicates that there is a true difference among the study groups and the difference is
significant and has not occurred by chance Cytopositivity increases with increase in Grade & Stage
oftumour.

Out of 70 patients histologically, 68 patients had varying grades of Bladder Transitional
cell carcinoma, 2 Patients had adenocarcinoma . Incidence of T-cell Carcinoma type is 88.99% in
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Urine Cytology —ve Group compared to 100% in Urine Cytology +ve groupwith a p-value of 0.015
according to Chi-Squared test.

DISCUSSION

Urine cytology is a noninvasive method of detection, diagnosis and follow up of bladder
transtitional cell carcinomas. Urine cytology involves exfoliated cells from lining of urinary tract.
Specimen collected from voided urine and should be processed immediately or refrigerated as
soon as possible. It can be usefulinvestigation for individuals with hematuria, hasbeen own draw
backs.

Urine cytology relies on neoplastic cells being shed in urine. High grade tumourslike CIS
are more likely to shed abnormal cells into urine. Sensitivity rates are higher for high grade
tumours. Low grade tumours are less likely to shed cells into urine and less sensitivity.
Exfoliated cells are usually shed in clusters ratherthan single cells. False positive due to stones,
infections, instrumentationand chemo/radiotherapy.

Urine cytology reported as suscipous of malignancy require further evaluation. Most of
these studies shows that outcome of patients having atypical urine cytology shows that less
than 50% of individuals are 30% are found to have malignancy. It requires further follow up,
currently large number of patients are subjected to unnecessary investigations with time and
resources lost.

Patients were selected on basis of clinical features and ultrasonographic features. Only
those cases diagnosed as urinary bladder lesions by USG were included in the study. Out of 70
cases, age of the patients ranged from40-80years and most of the patients were insixth decade
of life. The male to female ratio was4:1.

The most common clinical presentations were hematuria, dysuriaandincreased frequency
of micturition followed by presented with hematuria & dysuria, hematuria and frequency of
micturition.

Most of the patients in the study were smokers. Out of 70, smokers were majority in
about 74%.So there was strong association between smoking and bladder neoplasms

The lesion in ultrasonography were mostly hypoechoic (42), of which some where
irregular, lobulated, pedunculated. Some of the lesions were multiple and few are single. This
was followed by mixed echoic masses, hyperechoic and isoechoic lesions. Its Clinical Significance,
incidence of USG hypoechogenic lesionswas meaningfully 24.79 percentage points more in Urine
Cytology +ve group compared to Urine Cytology —ve group In our study Urine Cytology Positivity leads
to 1.56 timesincrease in occurrence of USG hypoechogeniclesions.

Urinesamples are freshly whole voided post ambulatory specimen, collected randomly and
processed immediatedly. After detection of growth by USG, cytology as ascreening technique.

To detect malignantlesions by cytology depend upon morphological features of atypical
cells namely cellularity, clusters, papilla, alteration in cell type, shape, size, comet cells, necrosis,
nuclear membrane irregularity, high N:C ratio and nuclear hyperchromasia Urine cytology were
positive for cancer cellsin 44(63%), suscipious in 8(11%), Atypicalin 4(6%), and negative in 14
(20%). For comparative study with histopathological correlation, positive cytology & were
suscipious groupedas Positive, Atypical & Negative were grouped as Negative.

The macroscopic appearance of growth in bladder cystoscopy were mainly sessile
followed by pedunculated. About 48 cases aresingle and 28 cases are multiple. Most of lesions
were situated in lateral walls, namely right and left lateral walls. The remaning were located in
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postero lateral, base & neck and dome of bladder. The patients who have lesionsin base and
neck ofbladder presented with increased frequency of micturition.

Likewise, tumour size<2cm present in 14%, 2-5cm seenin 62%, >5cmin 22% patients.
Cytopositivity was found to more with single , large & sessile tumours than multiple, small
pedunculated tumour. Size of tumour increase with increasein cytopositivity. When tumour size
>5cm & above thereis about 90-100% cytopositivity was observed.

In our study group, among 70 cases, 97% were confirmed histologically, of 34% which of
low grade TCC, 63% of High grade TCC,only 2 casesare histologically negative.

Out of 68 cases of histologically proved TCC, 72% were correctly diagnosed by urine
cytological examination. Only 25% cases have cytological negative, 2 cases cytological negative
due to benign disorder like papillary cystitis. Among cytological negative ,38% were diagnosed as
low grade inhistopathology.

Histological confirmed High grade TCCin 44 patient, of which 86% patient were detected
cytological . Histological confirmed low grade TCC occurin 24 patients of which58% patients were
detected cytologically . Finally histological confirmed TCC occur in 68 patients on which 76%
patients were diagnosed cytologically. It’s Clinical Significance the incidence of High Grade
Histological Positivity was meaningfully 19.23 percentage points more in Urine Cytology +ve group
compared to Urine Cytology —ve group . Urine Cytology Positivity leads to 1.38 times increase in
occurrence of High Grade Histological Positivity. Our study conclude that Urine Cytology Positivity can
predictanincreasing trend of High Grade Histological Positivity

Inour study group, Urine cytology was positivein 7% cases of PTa, 28% cases of Tis, 23%
cases of PT1,40% casesof PT2 & above.. About 80% of noninvasive Tumour had negative urine
cytology. Its Clinical Significance the incidence of PT 2 and above Tumour Staging was meaningfully
18.16 percentage points more in Urine Cytology +ve groupcompared to Urine Cytology —ve group.
Urine Cytology Positivity leads to 1.82 times increase in occurrence of PT2 and above Tumour Staging.
Our study conclude that Urine Cytology Positivity is detrimental in nature and can lead to an
increasing trend of Higher levels of tumour staging

Out of 70 patients histologically, 68 patients had varying grades of Bladder Transitional
cell carcinoma, 2 Patients had adenocarcinoma. Its Clinical Significance the incidence T-cell
Carcinoma type was meaningfully 11.1 percentage points more in Urine Cytology +ve group
compared to Urine Cytology —ve group. Urine Cytology Positivity leads to 1.12 times increase in
occurrence of T-cell Carcinoma type. Our study group conclude that Urine Cytology Positivity is
detrimentalin nature and canleadtoanincreasingtrend of Transtitional cell Carcinomatype

Stromal invasion by urothelial carcinoma proceeds in two stages, invasionof lamina
propria and invasion of muscle layer. Muscle invasion foundin 25 cases

Urothelial bladder malignancies diagnosed by combination of cystoscopy and biopsy,
with cytology as ascreening procedure. Accuracy of cytological diagnosis depend upon experience
and vary from cone cytologist toanother. Cytological findings alone cannot be diagnosticin many
cases, they require clinicaland radiological findings also.

Urine cytology is used for diagnosisof clinical symptomatic patients, detection of tumours
in high risk patients those who exposure to industrial chemicals, smoking. Cytology only
complements, does not replace cystoscopy and biopsy. Cytology useful in detectionin small or
hidden lesions like diverticulum, ureters, rensl pelvis, urethra.

Incidence of urothelial carcinoma increases, so demand for urine cytology increases.
Clinical history is importantto minimse false positive. urine cytology sensitivity increases with
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grade of tumour

To conclude that sensitivity of urine cytology was 96% where as specificity was 26%.
Sensitivity for high grade tumous was higher than low grade tumours. Its Diagnostic Significance,
Sensitivity of Urine Cytology study findings is High, meaning that malignancy +ve test result often
occurs in those with malignancy. Specificity of Urine Cytology study findings is extremely low, meaning
that malignancy —ve test very rarely occurs in those without malignancy.

The PPV of Urine Cytology study findings aremodest, meaning false positives are little common
in those who screen positive. The NPV of Urine Cytology study findings is very high, meaning false
negatives arerare inthose who screen negative.

LH ratio for positive test is high, meaning that the test is more indicative of malignancy. It is good
in ruling-in malignancy .LH ratio for negative test is not very low, meaning that it is more likely the
negative test result is to occur in a patient than in a subject without disease. It is not good in ruling-out
malignancy

The diagnostic effectiveness or diagnostic accuracy is very high. It means that the overall value of
Urine Cytology study in detecting malignancy as a combined screening and case-finding test is good.
Prevalence of this condition is very common. Our study shows that cyto- histological correlation was
76%.

Although specificity for urine cytologyis low, its high sensitivity shows stilla valuable tool
in diagnosis of bladder carcinoma, where newer modalities have not yet been established.
Larger studies may be required to better study specificity and sensitivity of urine cytology.

CONCLUSION

¢ Cytological examination of urine specimenis valuable asan aid in the diagnosis of bladdertumors.

¢ \Voided urine cytology correlates with histological diagnosis in more than 60% of cases.

e The accuracyis more with high grade tumors

e Urine cytology grading correlates in most cases with histopathological grading.

¢ The voided urine cytology is not only of diagnostic, but also of prognostic value; positive cytology of
high grade presumably identifies patients at high risk for high grade and invasive tumours.

e Cystoscopy is essential in diagnosing low grade tumors which were mostly missed by voided urine
cytology.

¢ Voided urine cytological study can be a valuable adjunct to the clinician in the evaluation of suspected
urothelial malignancy, asitis simple, non-invasive and with good accuracy inthe diagnosis of TCC.
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