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Abstract

Aim: The purpose of this study was to evaluate urine cytology, detect bladder lesions with two different
methods (i.e., direct smears and LBC), and determine the sensitivity and specificity of these methods.

Methods: This Observational study was conducted for a period of 1 year at Department of Pathology,
Darbhanga Medical College and Hospital, Darbhanga, Bihar, India. A total of 200 samples were taken from
patients with suspected bladder cancer and processed for direct smear and LBC. In both methods, findings were
reported according to the Paris System. Then, patients underwent cystoscopy and biopsy. Next, the accuracy of
cytology methods was evaluated according to biopsy reports. The sensitivity and specificity of these methods
were also calculated.

Results: NUAM in LBC and DSC were 80% and 79% respectively. In this study, the largest difference was
reported in patients with a diagnosis of AUC in the LBC method. In these 16 cases, 16 cases were reported as
negative in DSC. Kappa statistics revealed a significant agreement between LBC and DSC in negative biopsy
cases (P<0.000), Kappa value=0.650. In the frequency of biopsy findings, 80% were negative. For DSC
methods, credit indices included sensitivity (61.9%), specificity (98%), positive predictive value (89.1%), and
negative predictive value (91.5%). For LBC methods, credit indices included sensitivity (84.6%), specificity
(99%), positive predictive value (94%), and negative predictive value (96%).

Conclusion: This study showed that LBC has higher sensitivity and specificity than the direct smear.
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Introduction

Bladder cancer is one of the most common cancers Specimens  collected by EUS-FNA have

of the urinary system. [1] Bladder urothelial cell
carcinoma is a heterogeneous group of tumors with
different malignant potentials. [2,3] Approximately
80% of bladder cancers are low-grade superficial
tumors [4]. Routinely, cystoscopy and cytology are
used to diagnose and follow up superficial bladder
tumors [5]. Cystoscopy is the most efficient method
available to detect primary or recurrent bladder
cancer [6].Therefore, it is important to use urine
cytology as a noninvasive complementary method
[7,8] Endoscopic ultrasound-guided fine needle
aspiration (EUS-FNA) is widely applied to the
histological diagnosis of bladder cancer. [9] The
diagnostic performance of this technique varies
depending on several factors, including tumor size,
tumor location, and tumor characteristics. [10]
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traditionally been analyzed using smear cytology
(SC), which has become the standard method of
cytological diagnosis. It has a 95% sensitivity and
nearly 100% specificity in detecting high-grade
urothelial malignancies. [11] However, it is a low
sensitive method for detecting low-grade malignant
urothelial tumors (the most common urothelial
carcinoma) [12] and SC shows some
disadvantages, such as cell crowding and blood
contamination. One of the recent methods is
Liquid-based cytology (LBC) is a thin-layer slide
preparation procedure that was developed to
overcome the cell crowding and contamination
issues associated with SC. [13] The diagnostic
value of cervical cytology uterine cervical cancer
using LBC is now established worldwide and
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breast cancer, thyroid cancer and lymphoma have
been assessed using LBC. Compared to direct
smear cytology (DSC), LBC has lower background
elements (such as cellular debris, inflammatory
cells, and blood cells), provides better cell
preservation, and has a higher satisfaction rate.
[14,15] In the LBC method, after adding the
fixative solution, all extracted cells were
maintained; therefore, there are more cells for
cytological examination.

The purpose of this study was to evaluate urine
cytology, detect bladder lesions with two different
methods (i.e., direct smears and LBC), and
determine the sensitivity and specificity of these
methods.

Materials & Methods

This Observational study was conducted for a
period of 1 year at department of Pathology,
Darbhanga Medical College and Hospital,
Darbhanga, Bihar, India .A total of 200 patients
suspected of having bladder carcinoma and their
urine specimens were examined by two cytology
methods (direct smear and LBC); also, their
sensitivity and specificity were compared. All urine
samples were collected at midday to prevent false-
positive results (morning samples were not taken).
The patients were advised to drink a few glasses of
water 1-2 h before sampling. All samples were
freshly voided urine. Urine samples were taken in
our laboratory or immediately transferred to our
laboratory; instrumented urine specimens were
excluded. The gross nature of samples (such as
color, volume, and clarity) was recorded. In our
laboratory, each specimen was divided into two
halves for further processing. One-half of the
voided sample was prepared for the direct smear
method and another half for the LBC method. To
prevent cell damage, 10% formalin or 50% alcohol
was equally added to the sample size immediately.

In the direct smear method, slide preparation was
done by sediment obtained from centrifugation of
urinary samples (1000 rpm for 30 min). The slide
was stained with Papanicolaou and hematoxylin
and eosin (H&E) staining methods.

In LBC, samples were centrifuged at 1500 rpm, and
the precipitates were transferred to 30 mL of a
Cytolytic solution (Sina Dej Sahand Co, Tabriz,
Iran). After another round of centrifugation, two or
three drops of precipitates were transferred to the
preservative solution (Sina Dej Sahand Co, Tabriz,
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Iran). The vial and slide were placed in a Thin Prep
processor (SHANDON, CYTOSPIN3, UK).

The preparation steps are as follows:

1) dispersion: filter rotates within the sample vial,
creating currents in the fluid that are strong enough
to separate debris and disperse mucus but gentle
enough to have no adverse effect on cell
appearance;

2) cell collection: a gentle vacuum is created within
the Thin Prep Filter, which collects cells on the
exterior surface of the membrane;

3) cell transfer: after collecting the cells on the
membrane, the Thin Prep Filter is inverted and
gently pressed against the Thin Prep Microscope
Slide.

Natural attraction and slight positive air pressure
cause the cells to adhere to the Thin Prep
Microscope Slide, resulting in an even distribution
of cells in a defined circular area. Then, ethanol
95% is used for fixation; and

4) staining: Papanicolaou and H&E staining
methods were performed manually.

In both methods, the findings were reported
according to the Paris System. Thereafter, all
patients underwent cystoscopy and biopsy, and the
precision of both cytology methods was compared
according to biopsy results.

This study included all patients with suspicious
symptoms and signs of bladder carcinoma or
recurrent disease and all those patients with a
history of bladder carcinoma referred for follow-up
studies. We excluded patients with incomplete
cytology, cystoscopy, and biopsy procedures from
the study.

Statistical Analysis

Data collected from clinical and laboratory
observations were analyzed using SPSS 21 (SPSS
Inc., Chicago, Ill., USA). The clinical and
laboratory  characteristics of patients were
described by descriptive statistical methods, and
Student t-test, chi-square, McNemar, and Kappa
tests were used. The sensitivity, specificity,
positive, and negative predictive values of direct
cytology and liquid-based methods were also
calculated and compared based on final biopsy
results.

Results

Table 1: Frequency of liquid-base and direct smear cytology findings

Finding LBC DSC
NUAM 160 (80%) 158 (79%)
AUC 16 (8%) 16 (8%)
LGUN 4 (2%) 4 (2%)
SHGUC 8 (4%) 12 (6%)
HGUC 12 (6%) 10 (5%)
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NUAM in LBC and DSC were 80% and 79% respectively. In this study, the largest difference was reported in
patients with a diagnosis of AUC in the LBC method. In these 16 cases, 16 cases were reported as negative in
DSC. Kappa statistics revealed a significant agreement between LBC and DSC in negative biopsy cases

(P<0.000), Kappa value=0.650.

Table 2: Frequency of biopsy findings

Findings Frequency Percent
Negative 160 80%
Dysplasia 4 2%

CIS 4 2%
LGTCC 14 7%
HGTCC 18 9%
Total 200 100

In the frequency of biopsy findings, 80% were negative.

Table 3: Direct smear cytology and liquid-based cytology statistics

DSC LBC
Sensitivity 61.9% 84.6%
Specificity 98% 99%
Positive Predictive Value 89.1% 94%
Negative Predictive Value 91.5% 96%

For DSC methods, credit indices included
sensitivity (61.9%), specificity (98%), positive
predictive value (89.1%), and negative predictive
value (91.5%). For LBC methods, credit indices
included sensitivity (84.6%), specificity (99%),
positive predictive value (94%), and negative
predictive value (96%).

Discussion

Cystoscopy is the most efficient method available
to detect primary or recurrent bladder cancer. ['
Yet cystoscopy is an invasive procedure and causes
some discomfort in patients, and it might be
ineffective in diagnosing in situ or superficial
tumors. [16-18] Therefore, it is important to use
urine cytology as a noninvasive complementary
method. [19,20] Urine cytology is an important
noninvasive diagnostic method for urinary tract
cancers, especially carcinomas. [20,21] It has a
95% sensitivity and nearly 100% specificity in
detecting high-grade urothelial malignancies. [22]
However, it is a low-sensitive method for detecting
low-grade malignant urothelial tumors (the most
common urothelial carcinoma). [23,24] It is useful
for follow-up in treated patients and to evaluate the
residual of malignant bladder tumors after surgery.
[25] One of the recent methods is liquid-based
cytology (LBC), which was used in cervical
cytology for the first time. [26]

Only a few studies have compared these two
cytology techniques in urine specimens. In the
analysis of 236 urine specimens conducted by Lee
et al., it was shown that the use of a Thin Prep-
based liquid-based preparation method was useful
to improve the quality of the slides and reduce the

Bharti et al.

duration of the test, but the sensitivity, accuracy,
and predictive value were not changed. [27] In
another study, Koh et al. pointed out that the use of
Cell Prep Plus LBC for body liquids had a higher
sensitivity and higher negative predictive value.
The quality of the slides was better than DSC. [28]
Therefore, it is a useful diagnostic method in body
fluid screening.

Liquid-based cytology (LBC) is a thin-layer slide
preparation procedure that was developed to
overcome the cell crowding and contamination
issues associated with SC. [29] The diagnostic
value of cervical cytology uterine cervical cancer
using LBC is now established worldwide [30] and
breast cancer, [31] thyroid cancer, [32] and
lymphoma [33] have been assessed using LBC.
However, comparisons of diagnostic accuracy
between SC and LBC for various diseases,
including pancreatic lesions, have yielded
controversial findings. [34,35] For DSC methods,
credit indices included sensitivity (61.9%),
specificity  (98%), positive predictive value
(89.1%), and negative predictive value (91.5%).
For LBC methods, credit indices included
sensitivity (84.6%), specificity (99%), positive
predictive value (94%), and negative predictive
value (96%). However, in Fakhrjoo et al.’s study,
the sensitivity and specificity of DSC in the
diagnosis of bladder tumors of 900 patients were
73% and 99%, respectively. [36] In 2009, Lu et al.
compared Cell Prep Plus LBC with the
conventional smear in 713 patients. The diagnostic
sensitivity for CellPrepPlus was 50% and higher
than 37.5% for the conventional smear. The
specificity of both preparations was 100%. [24] The
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results of previous comparisons of diagnostic
performance between SC and LBC for various
diseases are controversial. Siebers et al** reported
that the performance of LBC in terms of relative
sensitivity and PPV for detecting cervical cancer
precursors was not any better than that of
conventional SC. In contrast, Son et al** found that
LBC could reveal more cellularity with a cleaner
background and better cytomorphological features
and deliver markedly higher diagnostic sensitivity
than SC.

Conclusion

This study showed higher sensitivity and higher
specificity of Thin prep liquid-based cytology than
direct smear cytology, especially in the diagnosis of
Urothelial tumors with low-grade malignancy. LBC
method can reduce AUC cases which is the waste-
basket for pathologists. Furthermore, it lowers the
unsatisfactory cases in DSC. In conclusion,
although the LBC method costs more, its several
advantages over the DSC method make it an
appropriate alternate method to evaluate urinary
samples.
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