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Urine cytology is an important screening tool for urinary tract neo-
plasms. Liquid-based preparation methods, such as ThinPrep®, have
been introduced for non-gynecological samples, We aimed to assess
the diagnostic accuracy of liquid-based preparations in urine cytology
by comparing the results of the conventional Cytospin preparation
method for the same samples. A total of 236 cases subject to urine
cytology were enrolled in this study from January 2005 to December
2005, All cases were subjected to cystoscopy and if a malignancy was
suspected, a biopsy was performed, Urine cytology slides were made
using the ThinPrep® preparation method and the conventional
Cytospin and/or direct smear method from the individual samples, The
results of urine cytology were compared with the final cystoscopic or
histological diagnoses, We analyzed the sensitivity, specificity, positive
predictive value, negative predictive value and accuracy of both cytol-
ogy preparation methods, A total of 236 slides made using the liquid
based method were satisfactory for slide quality, whereas 5 slides
(2.1%) prepared by conventional methods were unsatisfactory
because of air-drying, a thick smear, or a bloody or inflammatory
background, The ThinPrep® method showed 53.1% sensitivity, 92 6%
specificity, a 92.6% positive predictive value, a 94 1% negative predic-
tive value and 85.6% accuracy, while the conventional method
showed 51% sensitivity, 98.4% specificity, a 92.6% positive predictive
value, a 98.4% negative predictive value and 88.6% accuracy,
Although the diagnostic values were equivalent between the use of the
two methods, the quality of the cytology slides and the time consumed
during the microscopic examination for a diagnosis were superior for
the ThinPrep® method than for the conventional method, In conclu-
sion, our limited studies have shown that the use of the liquid based
preparation method is beneficial to improve the quality of slides and
reduce the duration for a microscopic examination, but did not show
better sensitivity, accuracy and predictive values,

(Korean J Cytopathol 2007,8(2):119-125)
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M B EAVAMEGS oAkl W3R AAE AldEE 236 S|
£ d’Fe g 3kint. 668l wilAd & (voided urine), 32|
Q@A A EZ] oF 70%7} BAA ¢Eolr ok 50% = g 2 At (catheterized urine) 2.2 1362 HM4-A| A
A= X8 o A gchar sic) 13 QA E AAR= 8 (bladder washing) 02 A FH =}, =€ & A= 5
2R A E] AE ALY FAAZN T T AT Alel] 7 7FA] W& ARgSte] & A &eto]l =& AlZtst
she AP0 2 AR Eo] gt QAHE ALY dulsE ek, A HAE= Shandon Cytospin® 2 (Thermo Electron
16 ~50%% HIilE Il glon o]¢} o] duize] HAx}7} Corp., Waltham, MA)E o]-8-3F 112122l Al X AXHH-S
Agt o= AAIE AT I7HA 2L E = AIRE AAES AR T HAIE AFAZAAL oA ThinPrep®
Aelsh= e zto], ME WHeiht Welate] Fa3Q1 (Cytyc Corp., Boxborough, MA) S ]85} et 236
At7]1&9 zto] 5 o] 714 Q.2lo] 9zt 4 wpaha 7t o 27 W37 AAE WS Selskiar B3 g ollA
71@nlch @ AE AALe] Agke] ATL S o]y] 9jgt = RO #FE e 23 AHLE AlsHlaL (624) 1 2
ol 7] &AL glct, =5 FH ot om ERITH WA ClA WRlo] &
A} ThZA|E ZEto]= AZH (0]F M EHALR A=A e Be-olle 23 WS AAeHA] @gtolx
ofghol 7idd ¥ 1}%73—?— IEZAr R &8 53 2 o 2 Zhst St (1744).
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Fig. 1. Pitfalls of conventional cytology with urine sample compared to liquid based cytology. A shows malignant cells in ThinPrep®
but B shows masking malignant cells by inflammatory cells in direct smear from the same sample of A, C shows three dimensional
cell cluster of malignant cells but D shows difficulty in interpretation by thick smear from the same sample of C, (Papanicolaou).
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Table 1, Specimen adequacy of urine cytology using liquid
based preparation and conventional method,

Diagnostic Category ThinPrep ® Corg:tﬁt(ijcénal
Satisfactory 236 231
Unsatisfactory 0 5

dry smear 0 3

thick smear 0 1

obscuration by inflammation 0 1

o gIF ol MEUEE Ko}

WA EZAAL AFo|A "ot ME 7L 284, &
2372 1960], “OFAE "= 1260 1A QA A
AL ARz “oFA MIE AT 279, “BA” 2059, o] Al
X7 44 tt 2ARAL R HF XD B9E F 6202
% 490 W o 2 ATE Al 130 e
2 AGEAT YA 174 224 = A|35HA] 929k
IR AAALR Ao 7 ZkE ) (Table 2).

9] A duix, Solx JA ZF, A =5
S Axrstgl o o] AIE" = Al Qlste] AlAtetint. oAt
AZAAL] dYlE, o=, A &8, &

i
53.1%, 94.1%, 92.6%, 94.1% .01 TLAAH AXfA = &

AR 51%, 98.4%, 92.6%, 98.4%%t} (Table 2). F 714
AL FollA Rl MAEZA A EQaL Sol=9
=4 dEES 1A AAbA O e A dE5E
2 7 7HA HAellA 2 A5 Bt 2ev F HA
Zre] AT 2%0A 4% Aol 2 w9 243 2ol QAL 7}
T2 0.84 Ath(Kappa statistics, SPSS software 12.0).
WFA|EAALAN HF AT BUASHE ole 34012 1
5] 201G oA 543 B AL 29 (%)M A%
A& Holal YHA] 124of|x= o HAER X EH AT
I AZZHAAL A3 FollA= 27d0llx] HEAAet B
AR)8HaL T F2] 21(78%)7F 9184, 240(7.4%)7}
AFEe BAL 44olA] o HAERE D= A=
7.1%, 7. 7%~ =3} = %) (overdiagnosis),
10.2%, 10.0%9ll4 k51| (underdiagnosis) Z1e=Qic}
T 7HA HH Abolel] MR T2 JITE o & s e
A 9oflof|x] HFMEAAE o AR 2 st a2
A MEAARE o ME AT 02 Xdst ot HEH
0= 8ofl& A HHOE 1o+ obd o= s
o} 1ols AFAEAA A “obd MET, a241H MEA
ARE o dAET 2 Xesl QL HEFA o R ofd WHo R
= H(Table 3). 8ol AFMEAA A “o] %
AE 2, 1244 MEHALAE A 02 =AU

Table 2, Cytologic diagnosis of urine samples using liquid based preparation and conventional method; comparison with final histologic

or cystoscopic diagnosis and comparison of sensitivity, specificity, and diagnostic accuracy.

Cytologic Preparation Methods

Final diagnosis ThinPrep ® Conventional preparation Total
Benign Malignant Atypical Benign Malignant Atypical

Benign 176 2 9 184 2 1 187

Malignant 20 26 3 21 25 3 49

Total 196 28 11 49 27 4 236

Sensitivity 53.1% 51.0%

Specificity 94.1% 98.4%

PPV 92.0% 92.6%

NPV 94.1% 98.4%

False positivity 7.1% 7. 7%

False negativity 10.2% 10.0%

Accuracy 85.6% 88.6%

Kappa value* 0.84

TP, ThinPrep ®; CP, Conventional preparation; PPV, positive predictive value; NPV, negative predictive value

* analyzed by Kappa statistics
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Table 3. The result of samples showing diagnostic discrepancy between ThinPrep® and conventional method,

Sample TP Ccp Final diagnosis Cause of discrepancy
washing atypical negative benign over-interpretation in TP
washing positive atypical malignant masking by thick smear in CP
washing atypical negative benign over-interpretation in TP
catheterized atypical negative benign over-interpretation in TP
washing atypical negative benign over-interpretation in TP
catheterized atypical negative malignant false negativity in CP
washing atypical negative benign over-interpretation in TP
voided atypical negative benign* false negativity in CP
washing atypical negative benign over-interpretation in TP
voided atypical negative benign* false negativity in CP

TP, ThinPrep ®; CP, Conventional preparation
*Initial cystoscopic diagnosis was benign, but follow-up cystoscopic biopsy after several months showed low grade papillary
urothelial carcinoma.
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Fig. 2. Altered cytologic features of urothelial cells in liquid based cytology compared with Cytospin method, Urine cytology using
liquid—based preparation (A) was diagnosed as “atypical cells”. Cytology using Cytospin method (B) of the same urine sample of
A was diagnosed as no malignant cells”. Note cell shrinkage and increased nucleus/cytoplasm ratio in A. (Papanicolaou).
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