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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 vaiues,

(Korean J Cytopathol 2007;8(2):119-125)
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2AVAEGE st WBAAAE AlBE 236 S|
£ o= 39t 668l A 8.(voided urine), 327
= 8 22 (catheterized urine) 2.2 136-& HF3-A 3
(bladder washing) ¢ 2 M F =t oJ=E 8 A= F
Alel| 7 7FA] S AME8te] 8 AlE &Elo| =& Als)
2ct. A HA = Shandon Cytospin® 2 (Thermo Electron
Corp., Waltham, MA)E o]-8-3+ 2412 2] Al EAAE &
ARSI F AR YA EAAL Fo)AM ThinPrep®
(Cytyc Corp., Boxborough, MA) 9 o]-85} 9t} 236
de 2% 37 AR WS 318t lar Wag ol
Welo] B2 49 23 A4S st A 628) 1 2
HE FH o g ERatdnt. B3 A Wo] &
A=A 2 Beole 23 AAL AAFHA Bdol= &

7322 ZH stk (174#).

2. &20|= M|&t Y E=

WA EA NS EEHo] = ThinPrep ® oA AlFsh=
7|E9} Ao}, 7178 ol &3t Azt Wholl whe} 144 &
S0 ARAGL S AAE YRS d2 ARG
PreservCyt® §9 30mlg 2o} 10& o] A3 &
ThinPrep® 2000 processorel] 2o £lo]= o) R2HA|AH
o}, 22 A MEAARE Thermo Shandon Cytospin®2-&
o]g3} 3, 2000rpm &2 5EZF AA A 3 & Az
& ¥EFa FAAE 0.5mle] Eehol= chambero] Fo}A
150rpm 2 & 387F 9 FAste] o= AXE H
ZAFT}, A O] Fo] AL B L ETOlEE 5% Y
o] 373t} ARSSIATL A A4 AR A AAEe]
Fol B2 219X E A =T &Ttol= 473-E AlFst
of AR8-314ir}. BE &80l == Papanicolaou A& A
&yt

xte] IR E Has Fedr 1] AxyAl
o 1959 HElox L BE3tg e Zzte] &elol=g &
HE o R Hahsto] AT A AdE slx g
B3, oA E, A Al 7HA R EH3Hct. AEH Akt
HaElojate] ojAaztelrt Qe A9 AR Aded & AdS
A8 ct. FFAA A= A AR 23] AF
AAE FIste] ddstdrt. HB 7R Algste] ol
ot g 390186 =& AR A Fole
FHoT TSR ZAHAE & HE628) I
oM F 7HA R ERstart. 1A whga A EZAL
AAE HFAGH vaste] ArpEg e dHlE, o,
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P9 ISE, o4 ASE, AR, AP, ASHES ¥ ARE Seolsk A Az, 5, 950 JF 244
M3tsiet. - 3 AL sel (2.1%) U (Fig. 1) Lepol=wiet 17
el 2 AEAY Aele] Bt IgiekTable 1), 144
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a2 ol=9} ke AX A%, W WAS BAF=Y Abo] B
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Az, o} gZ 02 QI8 oJ3FL ukx] akokw &efo) EAAE 149 &glolre] AA 22mme] UA LS H=35)
sojoh MRE A AL WolFent WA pior ) uhRel AP SetolS ol s BEARL0] B

L » Pl

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;r}llt(i)(énal
Satisfactory \ 236 231
Unsatisfactory 0 5

dry smear 0 3

thick smear 0 1

obscuration by inflammation 0 1

on AFHHRQI AEUEE BTt

WFAEAHA} BtolA "ot ME G 289, &
2721969, “oFHE"E 12490 1A e AE A
A} A= o AIE AT 274, A7 2059, “ol A
E 4490, 2P0 R AT JDE B9 F 620
3F 49e= o2 I EUT 136le e
E AT YA 1746l 223 A8HA 9%
AR FdE e R G E YT (Table 2).

A9 FA=2 qUE, Solk, ¥4 dFE, &4 &5
< AXstglom ‘ol AR = Al AVt gt A
AEAALY] iz, Bolx, ¢4 &8, 34 &8

53.1%, 94.1%, 92.6%, 94.1% R 2 H LA HAAlA & &

MU 51%, 98.4%, 92.6%, 98.4%%]c} (Table 2). F 714
AAL FollA A EE AFAZAA A AL Fol=9t
A dEZEL 1A AXIA o 2o S dEE
& 5 7k Aol e £A8 Btk 2E 7 A4
7re] AFE 2%00l4 4% ZolZ vy 248 Aol 71
97 0.84 Fr}(Kappa statistics, SPSS software 12.0).
WA ZZ A HE AT} BYRB= ol 3492 2
%9] 206(59%) A AL8E B AL 24 (%)X HF
A& Holi UmA] 12604 oPAER JGEH U
A2 NEAA A FelAe 2764 HFEHL B
Axatgda I F9| 214(78%)7F HSAE, 29(7.4%)7}
AGAES B 4904 o) HAEE JAGHUY. B
7.1%, 7.7%AA #F=35A AFE A3 (overdiagnosis),
10.2%, 10.0%9ll14] 2¥8}A] (underdiagnosis) = ATt
T 71A W Abolo]l M2 th2 A FgE o E v E
A 9oflollr] AFMEARRE ‘o FME 2 FDFaL Y
A AEAAE ‘G AE 37 0 st glov HF3
o2 8= oA WHo R 1dE= oA Bdo g AAEHY
o} 1lofli= WGAEZAAIA A AT, A H A2
ARE ol FANIE R FPE ol HEH R ofd HHew
A= cHTable 3). 8|oA= HFAEZALAA o) ¢
AE 2, 3238 AEHAME S 02 AdEH U,

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 ThinPrepT® 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 04.1% 98.4%

PPV 92.6% 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 CP Final diagnosis Cause of discrepancy
washing atypical negati\;e 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,

Fig. 2. Altered cytologic teatures 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),

1 F 280Me 8 A EAA G o Al E W Gl e il =t
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S 2RI A EQo] FZ AT Y| 6%‘-11% F dEA QAT ZGLE 70% AE7 BAA ol 33

B R AU, o5 HE ETo|=E AREF S FU4E AASIAR oF wipofx] Foko] AWetr] wiE o

wl, BFAEAA N E /AR u)gol io}ﬂ A2 A z7] o AL ok 270 WA= AL QEATAE
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