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Abstract

Background: Bladder urothelial carcinoma has high recurrence rate so patients with bladder urothelial
carcinoma have to be monitored thoroughly for disease recurrence, this makes bladder cancer one of the most
expensive cancer types for the health care system. Voided urine cytology is the most commonly used noninvasive
follow-up diagnostic tool. The purpose of this study was to assess the role of voided urine cytology for the follow-up
of patients with non-muscle invasive urothelial carcinoma (NMIUC).

Materials and methods: In total, 200 patients were enrolled in this study. Both urine cytology and cystoscopy
were done for each patient every three months and end-point of the surveillance was at 9 months after the first
collection of urine and first cystoscopy done. In each time we correlate the findings of urine cytology and cystoscopy.

Results: The sensitivity of voided urine cytology was low while the specificity of voided urine cytology was high
after their estimation every three months for nine months. The positive predictive value of voided urine cytology was
0.867, while the negative predictive value was 0.919 at the end point of surveillance. None of the 180 patients with
negative results of both cytology and cystoscopy developed recurrence for 6 months after initial diagnosis.

Conclusion: Cytology has higher specificity than sensitivity especially for high grade urothelial carcinoma
and high predictive value but it still was not sufficiently good to be a substitute for cystoscopy. However, follow-up

cystoscopy may be temporarily postponed for a period of 6 month if urine cytology is negative.
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Introduction

Carcinoma of the urinary bladder is the most prevalent cancer
in most African countries. In Egypt, bladder cancer represents the
most common malignancy among Egyptian males and previously
has been attributed to Schistosoma infection, a major risk factor for
squamous cell carcinoma (SCC). Recently, urothelial carcinoma (UC)
incidence has been increasing while SCC has declined [1]. About
85% of patients with urothelial bladder carcinoma present with non-
muscle invasive urothelial tumours (NMIUC) at first presentation,
whereas the remaining 15% of primary tumours are already muscle
invasive (MIUC). After being removed by transurethral resection
(TUR), NMIUC will recur in up to 70% of patients [2], and up to one
third of pT1 tumours will eventually develop a progression to muscle
invasive disease [3]. Patients with bladder cancer therefore have to be
monitored thoroughly for disease recurrence and progression. This
makes bladder cancer one of the most expensive cancer types for the
health care system [4].

Early detection of recurrent cancer is crucial to improve the
treatment outcome. Consequently, regular follow-up for patients
with NMIUC is mandatory. The tension on patients and the burden
on health-care providers for life-long follow-up are great. There
are classical methods for follow-up purposes as urine cytology and
regular cystoscopy. Although cystoscopic biopsy is the most accurate
diagnostic tool for detection of recurrent cancer, and currently is the
standard of choice [5], cystoscopy may still miss tiny tumors, and also
lead to false-negative results. Also, importantly, cystoscopy is invasive,
and associated with morbidity, which is the main reason preventing
patients from being regularly followed-up. Voided urine cytology is
the most commonly used noninvasive follow-up diagnostic tool [6].
In urine cytology, cells present in voided urine are examined and
described as being positive or negative for the presence of malignant
cells, atypical or having suspicious cells present [7].

The purpose of this study was to assess the clinical role of voided
urine cytology for the follow-up of patients with non-muscle invasive
urothelial tumours (NMIUC).

Material and Methods

From June 2015 to December 2016, 200 patients were enrolled
in this prospective study. All patients did previous TUR and their
biopsies referred to the Department of Pathology, Assuit University
Hospital and diagnosed by histopathology as non-muscle invasive
urothelial carcinoma of the bladder (All biopsies contain parts of
muscle layer for correct assessment of tumor stage. Tumor staging
and grading were done according to the AJCC/UICC TNM staging
2009 [8] and to the 2004 WHO classification criteria for malignant
tumors of the urinary tract [9].

Fresh urine samples were obtained in the early morning after the
patient had voided the overnight urine and the samples were sent for
cytology. These patients received cystoscopy when with urine cytology
each three months till a closing point for this study, nine months from
first urine cytology and cytoscopy. In each time, we compare results of
both urine cytology and cystoscopy.
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Cytology and pathology

A urine sample was centrifuged, fixed over a glass slide, and
stained for exfoliated cancer cell examination. A pathologist examined
the slides using a method with internationally recognized exclusion
and inclusion criteria. The report was divided into 3 categories as
malignant, suspicious, or negative. For every cancer patient enrolled,
the pathologic slides when the cancer diagnosis was first made were
reviewed again to determine the grade and stage of the cancer.

Statistical analysis

The sensitivity was defined as the true positive cases subtracted from
the positive bladder cancer cases. The specificity was defined as the true
negative cases subtracted from the negative bladder cancer cases. The
positive predictive value was defined as the proportion of cystoscopy-
positive patients among urine cytology positive patients. The negative
predictive value was defined as the proportion of cystoscopy negative
patients among urine cytology negative patients.

Results

Two hundred patients with non-muscle invasive urothelial tumors
(NMIUC) (140 men and 60 women) completed the study. The mean
age was 65 (range, 48 to 80) years. After first three months recurrent
bladder urothelial carcinoma was discovered by both urine cytology
and cystoscopy in 3 of them, while seven of them showed false positive
in urine cytology and true negative in cystoscopy. After second three
months, there were eight patients developed recurrent cancer in both
cytology and cystoscopic biopsy and there were 12 patients with positive
results of urine cytology, but showed negativity by cystoscopy. None of
the 200 patients with negative voided urine cytology revealed evidence

Cystoscopy (+) Cystoscopy (-)
After first 3 months
Voided urine cytology (+) 3 7
Voided urine cytology (-) 0 190
After second 3 months
Voided urine cytology (+) 8 12
Voided urine cytology (-) 0 180
After third 3 months
Voided urine cytology (+) 13 15
Voided urine cytology (-) 2 170

Table 1: Results of voided urine cytology and cystoscopy.

Specificity % Positive Negative
Sensitivity (Number of cases/ predictive = predictive
total number) value value
After first 3 months
Voided urine | 4 3110 100.0(190/190) | 100.0(3/3) 96.4(190/197)
cytology
After second 3
months
Voided urine | 4, 8150y 100.0(180/180) | 100.0(8/8) 93.8(180/192)
cytology
After third 3 months
Voided urine | ¢ 413198)  08.8(1701172)  86.7(13/15) 91.9(170/185)
cytology

Table 2: Sensitivity, specificity, positive predictive value and negative predictive
value, of voided urine cytology and cystoscopy.

Percent (Number of cases/total number)
Low grade urothelial carcinoma
High grade urothelial carcinoma

Voided urine cytology
31.8(7/22)
100.0(6/6)

Table 3: Sensitivity of voided urine cytology for different tumor grades.

of recurrent bladder urothelial carcinoma with follow-up cystoscopy 3
and 6 months later. At the end-point of the surveillance we found that
only 13 of them had bladder urothelial carcinoma according to both
cytology and cystoscopy and only 2 of 172 patients with negative results
of cytology had positive cystoscopic findings (Table 1).

Using the above data, the sensitivity of voided urine cytology was
30%, 40% and 46.4% at end of first 3 months, second 3 months and
last 3 months respectively while the specificity was 100%, 100% and
98.8% at end of first 3 months, second 3 months and last 3 months
respectively. The positive predictive value of voided urine cytology was
100% in both times at first 6 months and 86.7% at the end point of
surveillance. The negative predictive value was 96.4% at end of first 3
months, 93.8% at end of 6 months and 91.9% at 9 months from first
voided urine taken and cystoscopy was done (Table 2).

As for the relationship between the pathological grading and the
results of urine cytology done at the end point of surveillance, the
pathological grade was low grade in 7 out of 22 patients and high
grade in 6 out of 6 patients. Accordingly, the sensitivity of voided urine
cytology to detect Low grade TCC was 31.8% and high grade was 100%
(Table 3).

Disscusion

Bladder cancer is a common malignancy. Urinary bladder
carcinoma is ninth in worldwide cancer incidence. It is the seventh
most common malignancy in men and seventeenth in women [10].
Urothelial carcinoma of the bladder (UC) ranks 4th in incidence of
all cancers in the developed world, bladder cancer has been the most
frequently diagnosed cancer and the most common cause of death in
men aged 20-44 years in Egypt [1].

After decades of investigation and research, Urothelial carcinoma
of the bladder (UC) is still a difficult disease to diagnose in clinical
practice and characterized by high recurrence rate, pathological
progression and poor survival in advanced metastatic disease. Due
to the long follow-up period and associated expenses of disease
monitoring it is one of the most expensive cancers to manage. Local
therapy and surveillance are the mainstays of management of early
disease, whilst neoadjuvant chemotherapy, radical surgery and
radiotherapy are effective in advanced disease [11]. The high recurrent
rate challenges the quality of life and the prognosis of patients with
urothelial carcinoma of the bladder (UC).

Before a thorough understanding of the mechanism for genetic
prevention is available, the only way to improve the outcome is to
detect the recurrent cancer as early as possible. In the 1940s, voided
urine cytology was first introduced for the diagnosis of bladder cancer.
The use of urine cytology to detect bladder cancer in patients who
present with microhematuria has been frequently reported [12]. This
is, in no small part, due to the intuitive attractiveness of a non-invasive,
relatively inexpensive screening test for a lethal disease that can be
obtained in the office or clinic setting without exposing the patient
to the risks of invasive procedures, surgery, radiation or contrast
exposure. Another theoretical advantage of urine cytology screening is
the ability to rule out malignancy, not only reducing patient concern,
but also promoting cost savings through the avoidance of invasive and
radiological procedures [13].

For these benefits use of voided urine cytology in follow up patients
with NMIUC deserves studying hoping to be useful follow up method
to avoid high costs of invasive and radiological procedures and decrease
burden on patients.
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Unfortunately, we found the diagnostic capabilities of voided urine
cytology are rather disappointing. Although the urine cytology has a
high overall specificity (98.8%) at the end point of surveillance, it has
low overall sensitivity in detecting urothelial cancer (46.4%), In other
words, 2 bladder urothelial carcinomas out of 172 patients might have
been missed using voided urine cytology alone., These results are in
concurrence with other reports [14-16]. Also, Rosser and colleagues
confirm the low sensitivity of urinary cytology at 33% (88% if atypia is
considered positive) and the high specificity of urine cytology ranging
from 67% (47/47+23) if atypia is considered positive to 100% (if atypia
if considered negative) [17]. However, none of the 180 patients with
negative voided urine cytology revealed evidence of bladder urothelial
carcinoma with follow-up cystoscopy 6 months after initial diagnosis. It
is thus suggested that cystoscopy might be omitted at least for a period
of 6 months when urine cytology was negative. A longer observation
period needs to be verified by further study.

According to this study, the negative and the positive predictive
value of urine cytology test was high as measured 91.9% and 86.7%
respectively at the end point of surveillance and these results close to
results of previous studies [13,18]. Perhaps with its high documented
positive predictive value (assuming atypia is not considered positive),
positive urine cytology can be used to direct patients to operating room
procedures, obviating the need for office cystoscopy since a biopsy
and/or ureteroscopy would be needed as a supplement to surveillance
cystoscopy.

Furthermore, there may be a role in using voided urine cytology in
patients with a history of bladder urothelial carcinoma who are at risk
for recurrence and disease progression.

The voided urine cytology can detect exfoliated cancer cells with
a specific pathological appearance. Consequently, its results are poor
for low-grade cancers which usually do not easily exfoliate cells [19].
This observation was again found in this study. As clearly illustrated in
Table 3, there was only a 31.8% detection rate for low grade urothelial
carcinoma with traditional urine cytology while 100% of high grade
urothelial carcinoma detected by urine cytology and these results are
similar to results of [20,21].

From the previous results, we can’t ignore the role of urine cytology
in early detection of cancer recurrence especially it is considered the
easiest non-invasive method for regular follow up with lowest costs but
in sum, voided urine cytology does not obviate the need for cystoscopy.

Conclusion

Cytology has high specificity than sensitivity especially for high
grade urothelial carcinoma and high predictive value but it still was not
sufficiently good to be a substitute for cystoscopy. However, follow-up
cystoscopy may be temporarily postponed for a period of 6 month if
urine cytology is negative.
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