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Table 1.

Table 2.

Table 3.

Table 4.

Ex z

Distribution of age, cytology and Hybrid Capture results among
199 women who received liquid-based cytology and 207 women who
received conventional cytology
Distribution of liquid-based cytologic diagnosis according to the
hiStOlogIC AIAZTNOSIS oviiiiiieieeceeecee ettt ettt et 10

Distribution of conventional cytologic diagnosis according to the
hiStOlOZIC AIAZTNIOSIS .eviiioeiiiieeiee ettt eee e e e e 12

Distribution of Hybrid Capture results according to the histologic

diagnosis

Table 5. Screening efficacy among liquid-based cytology, conventional cytology

and Hybrid Capture test in comparison to histology reference

SEANAATA cooeoiiie e et 16

Table 6. Concordance rate between cytologic diagnosis and histologic diagnosis

among 168 women who received liquid-based cytology and 184

women who received conventional CYtOlogy ....cccoooooviviviiiiiviiieiiiieenn, 18



ASCUS : atypical squamous cell of undetermined significance

CC : conventional cytology

HC II : Hybrid Capture

HPV : human papilomavirus

HSIL : high grade squamous intraepithelial lesion

LBC : liquid-based cytology

LSIL : low grade squamous intraepithelial lesion (mild dysplasia including HPV
change)

NILM : negative for intraepithelial and malignancy

NPV : negative predictable value

PPV ! positive predictable value

Sens : sensitivity

Spec : specificity
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Al1d A 2

AT AT AANA T EF 3 gher fevere] A9 sk, A
throw WAE ETom, Az 3000 4 oo MR AV RuF vk
(542 5., 2001 ; RSN, 2002).

A Aol oE g A T dddAet AEA dRHeA AFFF v

o] 2] 22 [Human papillomavirus (HPV)]7} 90%°] A&=5H 12 9o 713 T ad ¢
al

-

dolxtz da# A Ao (Lorincz et al, 1987). HPVE A
2174 55 mm 2719l 9 8 kb9 genomeS 7FA 3L & double strand circular
DNA #foje 224 Q744 120 T2 ofdeo]l &H A dom, o T 40 7 o4
o] wpole] 2 off o] Aot o] vk (AzkF, ¥wEA, 2004).

A7 Fgdoz gy gxo Ag AE&&os & o] glow, 2710w
o] AgAFdel % x7] AWES =olv WHold. AAAA ATAFY
Papanicolaou A A =L AAIZE A A A x7]94S A5 =T
A YA HAALY AFAF Y% (cerviography)e] HAI}E= A A HA=ERE
A4S AFst] =44 HAAE FomAM FleS =o4FL U (Wick, 2000
; Cox, 2006).

ATAR APES

o

A}E= 1939 @ Papanicolaou$t Trautol]l &) A= W

0% AFANY AAPA

f

de] o] & lom ol AHEUWHAOR A
B dare Ao FuES AFH, dAete #Ecte AA wolt (Parkin et
al, 1990; Ferly et al, 1998). A& 4 F AH =D A= AA AA7 sty 5
o]=7F wom Hlgo] AHst A 60 dZF AEE=THA BHOE o] § 5o
goh 2y, HJA AH 2 BREFY SR Sdols AF B #HE oF o
2 o3ste] HF 20%9 =2 Y34 &L Holx At (Fetherston et al, 1983 ;
Gay et al, 1985 ; Vooijs et al, 1985 ; Dodd et al, 1993). &3t A HE=THA =
A A AAD AMZE R SEolEo] Edele] AEE At WH o

Hap o 2 olEdo] AAHA Fop A zldho]

fru
>
b
Lo
ofy
Y
r—E\'{-Il
ox.
A=)
el

(o]
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A2 2R3 Qe AFAZAAEE AP FAE ol

FhE dHE
AEE Bop Sefolmo @5 wdats WHoR HAAY diEAHS Ewoli AET}
WA 7t E A4S 98 A 7= B o2 Thinprep © Liquid-Based Smear
(Cytyc Corp., Boxborough, MA, USA)<2} MonoprepTM Liquid-Based Smear
(MonoGen™ Inc, Vernoon Hills, IL, USA) % Surepath'™ Liquid-Based Smear
(TriPath Imaging, Burlington, NC, USA)%°] 3 (Abulafia et al, 2003;

Colgan et al, 2004; At 5., 2004 &4 ., 2004 *FH ., 2005). o] &<

s AEwgAgel wastel AXAAGN PA 28Nl F/hsa, 1
Mgoz A% AAH Pel ¥e wael Atk adu AT H% §ol@ Yol

=
ArEAda, AHT HA (brush)s A Y FH7ziste] o] dAES ZA=

M

PrepStain'™ settling chamber (TriPath Imaging, Burlington, NC, USA)% o] 119}

Hoth A EAAHE F 3hh2l Surepath' " Liquid-Based Smear: 1997 3

MEAAANY ZE=EFUHL The Bethesda systemE o]&3to], AA [
negative for intraepithelial and malignancy (NILM)], ¥ A& &3 A £ [atypical
squamous cell of undetermined significance (ASCUS)], A & A3yWE #W
[low-grade squamous intraepithelial lesion (LSIL)], 8] 1 S5 AIWHE H

#H  [high-grade squamous intraepithelial lesion (HSIL)]Z %

Hu
_orL
=
pa
s}

ASCUSE Az7d5 AR gIAEe Fej7t 2oz o= A3AAd AxX
73

jg

s 4$E, LSILS 1/3 7t v A48 Ax=2 A9 Bz
g 2EFAES 2 ded 2FEJHMESTS, 28 HSILS 1/3 o) HAY

A2 gxE ¥woex A5 v (Diane and Ritu, 2003).
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2.1. AZ7

g2 207 3 UHdeE ATAE AHA=EAANE AAE JIE (New pap
brush, Sang A Medical, Seoul, Korea)?] brush H##& A}&35o] AFAFE o
b o] olgy FHE 1
ot HAYHrmwata AoA FA HEd e, 2xyeol uAH  (Iatron,
o} ]

Al g+ t}S Papanicolaou Auto Stainer XL (Leica, Heidelberger, Germany) 34| &

~2 3] IAANA AxE TEE €2 F, HAAE <

£

M
of
ol

Tokyo, Japan)& el At W o RUlFt. 2A4H &= =

o] &3t} AAEAUTE AAH Sgol== 2001 dol /WA E The Bethesda system

o el ot AwatAth Wb A 1 W AEdelAde 2 W AEye



199 W& Ao B4 4T AN A=A 2

flo

oz 7
£ 942 F brush F#E FHsitt. 28z nAg Rl HrbEol s
Surepath™ preservative solution vial (TriPath Imaging, Burlington, NC, USA)
of wol Welae] B ArAEAAME AAE A3t 7] fs Multi-vial
vortexer (TriPath Imaging, Burlington, NC, USA)el A 3000 rpmo & 50 % &9
& & PrepMate'” automated accessory (TriPath Imaging, Burlington, NC,
USA) Au]Z o]g35e] PrepStain’' " density reagent (TriPath Imaging,
Burlington, NC, USA)7} &3 dAFEZ &AAY. AA9 Ax =5 =0]7]
A3 AT AT HS AASE FAS 2 W AP H vortexers o] &3
o] & EFadct. ol AAY HAL wH HAAE PrepStain' " settling
chamber (TriPath Imaging, Burlington, NC, USA)Z 7 # FHo] 2oslo] 3E
b2 FAAE F AFEDHAYG 22 o r gt #5s AdEd

=

2.3. Hybrid capture 7 A}

oq ™
(Diegene, NC, USA)dl ¥ om AJNEHAE Al AAoAE AP TH
A F oGS HAE HC I AAbel o] 8§39tk o] 2HW Surepath' " preservative
solution vialdl @< AA 2 M oz AAR T Jo AAHE @A &

T AR st FE=AS A A H Cervical Sampler Mol R#FHE A 2

flo

AHE A7) st HAH OS2 Specimen  Transport  Medium
(STM)/Denaturation Reagent (DNR)Z 2:1 H]& = 300 m EF3to] & At}
aduld B gihel o] 65Co|A 45 & FoF Wxsle] DNAS WA Azl 3

A9 174

e

7% kel g~ RNA probe®t 65ColA 60 & &<+ §H&

>~

[e]
Rl

Kl
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A

3.1. AA

Hel

Abeh we =

<
)

wate] w7

ry

FE 1elA BEupbel o]l AP AR e AESA HAF A, A =T
AFE A E 199 Wl A NILM 36 % (18.1%), ASCUS 30 ¥ (15.1%), LSIL 66
W (33.2%), HSIL 55 W (27.6%), 2 4F¢ 11 W (55%) 2181 1 ¥ (0.5%)<
FAY AAZ AdEdn. AHEgHAE AP 207 Held= NILM 107 7
(51.7%), ASCUS 22 " (10.6%), LSIL 28 " (13.5%), HSIL 38 ™ (18.4%), &7
Bok 11 % (5.3%) a8z 1 ¥ (05%) 4% AA=z 2w, Hybrid
Capture AALE AA S xle, AFAE AHDH4ANE 2 34 117 994 o
ANEANE B 3z 137 Mo ® F 254 9 o] gt (Table 1).

F 204 Heuksh o]l AT Aol tid AEIAAL Ao} oo i xZ
g4 A ARE AB/AA dHluE 2Y g 2o S MAxsty HA A

ASCUS

e

Az AdE FA2A, 247 HAd: S3E Fee 54 6 1
(20.0%), LSIL 12 ™ (40.0%), HSIL 3 % (10.0%) 281 AT4% 9
(30.0%) olodtt. Wk LSILY &4 66 olA= &4 1 % (1.5%), LSIL 58 H
(87.9%), HSIL 7% (10.6%) &3 AFA 54 0 % (0.0%)S =2 vebREth
HSILS @xtell A= LSIL 4 % (7.3%), HSIL 48 W (87.3%) 18l1 =37
3 W (GaA% ow vEwt a8 AESA Ad Ay AFAEY s
284 A Aot vugds W FAd de doew, AFAEFAY] A
7

g5k 11 W % LSIL 1 W(9.1%), HSIL 3 % (27.3%) 1¥li Ag 4 5%

I

ofl
3
fop)
é?
L
o

3T
i

_Z,_
Aebd 87 % F 75 W (86.2%)oll A AEeA e A A, HF HSILE e

# 63 % T 61 W (96.8%)c A AxstH e A A, AT Ay rdoer
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Table 1. Distribution of age, cytology and Hybrid capture results among
199 women who received liquid-based cytology and 207 women who

received conventional cytology

Type of Cytology

Liquid-based (%) Conventional (%)
Number 199 207
Age (years)
20~29 21 (10.6) 20 (9.7)
30~39 68 (34.2) 57 (27.5)
40~ 49 67 (33.7) 81 (39.1)
50~59 24 (12.1) 26 (12.6)
60~ 19 (9.6) 23 (11.1)
Cytology Results
NILM" 36 (18.1) 107 (51.7)
ASCUS™ 30 (15.1) 22 (10.6)
LSIL™ 66 (33.2) 28 (13.5)
HSIL™™ 55 (27.6) 38 (18.4)
Cancer 11 (5.5) 11 (5.3)
Unsatisfactory 1 (0.5) 1 (0.5)
Cases, performed HC II
Numbers 137 117
Negative 33 44
Positive 104 73

*NILM, negative for intraepithelial and malignancy.

#*xASCUS, atypical squamous cell of undetermined significance.

#xx] S[L., low grade squamous intraepithelial lesion (mild dysplasia including HPV
change).

##x*HSIL, high grade squamous intraepithelial lesion



Table 2. Distribution of liquid-based cytologic diagnosis according to the

histologic diagnosis

Histology
Liquid-based Negative LSIL HSIL Cancer Total
Negative 22 12 2 0 36
ASUCS’ 6 12 3 9 30
LSIL™ 1 58 7 0 66
HSIL™ 0 4 48 3 55
Cancer 0 1 3 7 11
Total 29 87 63 19 198

*ASCUS, atypical squamous cell of undetermined significance.
#**[SIL, low grade squamous intraepithelial lesion (mild dysplasia including HPV

change).

#xxHSIL, high grade squamous intraepithelial lesion.
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=

E 3014 mivie} o, AAEWHA AT} oo ta xAA Aw A

oo
_E‘

£ "luels o, ASCUSY 5= 22 38 T &4 W (9.1%), LSIL 13

ol

(59.1%), HSIL 4 % (18.2%) 183 A& 74 F¢F 3 W (13.6%)° = et LSIL

ol #Ae] Agell= 28 ¥ % LSIL 21 ¥ (75.0%) L2lar HSIL 7 % (25.0%)2
= uEwt 22l HSILY $xteld = 38 W % LSIL 3 % (7.9%), HSIL 25
W (65.8%) 1 A ANet 10 ¥ (263%) 02 UEETh & Aol 223

A A Aol M A AT FAR G189 F 9 s 24 B oo, A=
b= 9 W (81.8%)el A AgAdRet AR dHEgien 21 ¥ HSIL
(182%)= ¥ dvt. Axsta A A3} ASCUS o|de dHoz AFeAe
m,  HAPETHARZANA =A% A dis Foto] HF LSILE HdhE 83
ki

< 37 % (446%)A AxeA A Ay A, HF HSILE e 49 7

T 38 H(7176%)o A AEsA Ak A A, 2 HF AgAdFgder I1d
H 23 W T 22 W(95.7%) A AEsHA e A3} A o] tk(Table 3).

_‘I‘I_



Table 3. Distribution of conventional cytologic diagnosis according to

the histologic diagnosis

Histology
Conventional  Negative LSIL HSIL Cancer Total
Negative 49 46 11 1 107
ASUCS’ 2 13 4 3 22
LSIL™ 0 21 7 0 28
HSIL™ 0 3 25 10 38
Cancer 0 0 2 9 11
Total 51 83 49 23 206

*ASCUS, atypical squamous cell of undetermined significance.
#**[SIL, low grade squamous intraepithelial lesion (mild dysplasia including HPV
change).

#xxHSIL, high grade squamous intraepithelial lesion.
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3.3. Hybrid capture FAAe} W24 Az A7

E 4olA Heubeh o] A AL de A g A9 Hybrid
Capture HAFY}Y vlu 4 Aayes o5 2o F, 1987 Hybrid Capture
o AR ol A7WE Hiow, I A=

2

W (45%)0. 7

SA9 77 W F 45 o] 27 A 3
LSIL 33 9(73.3%), HSIL 10 ¥ (22.2%) 18|31 g4 3
eyt w3 2938+ Hybrid Capture ¥4 ¢ 17
negative 9 W (5.1%), LSIL 74 ™ (41.8%), HSIL 70 M (395%) 1231 A3 4%

oF 24 W (13.6%) 2= EFStH(Table 4).
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Table 4. Distribution of Hybrid Capture results according to the

histologic diagnosis

Histology
HC 11 Negative LSIL® HSIL™ Cancer Total
Negative 32 33 10 2 77
Positive 9 74 70 24 177
Total 41 107 80 26 254

*LSIL, low grade squamous intraepithelial lesion (mild dysplasia including HPV change).

#+xHSIL, high grade squamous intraepithelial lesion.
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74.4%, 63.9%,

3

1
AEL A7 22.0%, 21.1% ©] YLtk (Table 5).
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Table 5. Screening efficacy among liquid-based cytology, conventional

cytology and Hybrid Capture test in comparison to histology reference

standard
Cytology ac m” (+)
> ASCUS” > LsIL? > HSIL”
Histology
Liquid Conv Lquid Conv Liquid Conv  Lquid+Conv
(n=163) (n=100) (n=133) (n=78) (n=66) (n=50) (n=254)
Sens”
> LSIL (%) 91.7 62.6 775 49.7 39.1 31.6 78.9
(o
SpecG)
(%) 75.9 96.1 96.6 100.0 100.0 100.0 78.1
(e
ppv”
(%) 95.7 98.0 99.2 100.0 100.0 100.0 94.9
(e
NPV?
(%) 61.1 45.8 42.4 39.5 22.0 32.5 41.6
(e
Sens
> HSIL (%) 97.6 83.3 82.9 73.6 74.4 63.9 88.7
(o
Spec
(%) 29.3 70.9 44.8 82.1 95.7 97.8 43.9
(o]
PPV
(%) 49.4 60.6 515 68.8 924 93.9 53.1
(6]
NPV
(%) 94.4 38.8 78.8 85.3 84.1 83.4 84.4
(6]

1) HC II, hybrid capture II.

2) ASCUS, atypical squamous cell of undetermined significance.

3) LSIL,

change).

low grade squamous

_16_
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Table 6. Concordance rate between cytologic diagnosis and histologic
diagnosis among 168 women who received liquid-based cytology and 184

women who received conventional cytology

.
Concordance rate

Liquid-Based (n=168) Conventional (n=184)

Negative 22/36 (61.1%) 49/107 (45.8%)
LSIL™ 58/66 (87.9%) 21/28 (75.0%)
HSIL™ 48/55 (87.3%) 25/38 (65.8%)
Cancer 7/11 (63.6%) 9/11 (82.8%)
Kappa coefficient 76.0 55.1
95% Confidence Interval 68.34~84.61 46.97~63.18

*Number of concordant cases with identical histologic diagnosis/number of cytologic
diagnosis (%).

#*x.SIL, low grade squamous intraepithelial lesion (mild dysplasia including HPV
change).

#xxHSIL, high grade squamous intraepithelial lesion.
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Abstract

A comparision of Liquid-Based Smear with
Conventional Smear in Diagnosis of Uterine Cervical

Cancer

Lee, Kyong Chul
Dep. of Biomedical Life Science
The Graduate School of Health and Environment

Yonsei University

This study was set to compare the usefulness of liquid-based smear with
conventional smear for diagnosis of uterine cervical cancer. A total of 406
specimes used in this study were the cervicovaginal smears which have been
subjected for histological diagnosis. Cytological tests and the Hybrid Capture II
(HC II) tests were done either with the specimens using smears prepared by
liquid—-based method or by conventioanl method and the test results were
compared to evaluate the effectiveness of each method. During August 2004 to
May 2005, a total of 207 specimens with histological reference were collected
and subjected for cytology tests using conventional method (CC), while a total
of 199 specimens with histological reference were collected during August 2005
to January 2006 and subjected for cytology tests using liquid-based method
(LBC). HC II was performed with 254 specimens. As I classified the cytology
diagnosis of atypical squamous cell of undetermined significance (ASCUS) or
above (ASCUS+) as positive and the histology diagnosis of low grade

squamous intraepithelial lesion (mild dysplasia including HPV change, LSIL) as
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positive (LSIL+), the sensitivity and specificity for LBC was 91.7% and 75.9%,
respectively, and for CC, 62.6% and 96.19, respectively. As I classified the
cytological and histological diagnosis of LSIL+ as positive, the sensitivity and
specificity for LBC was 775 and 96.6%, respectively, and for CC, 49.7% and
100%, respectively. I classified the histology diagnosis of LSIL+ as positive, the
sensitivity and specificity for HC II was 78.9% and 78.1%, respectively. The
concordance ratio between cytological and histological diagnosis was 80.4%
(Kappa=76.0) for LBC and 56.5% (Kappa=55.1) for CC. LBC is more sensitive
and less specific than CC based on the cytology cut-off level of ASCUS, but
more sensitive and equally specific based on the cytology cut-off level of
LSIL. Therefore it seems that LBC is more reliable since it has higher

concordance ratio between cytological and histologcial diagnosis.

Key Words : Liquid-Based Smear, Conventional Smear, Hybrid Capture,
ASCUS, LSIL
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