Korean Journal of Obstetrics and Gynecology
Vol. 45 No. 12 December 2005

Conventional Papanicolaou smear, fluid—based
thin—layer method®} cervicography?] H]ul £

Axehetal of e} ARR-Qlakstald, o} Arg ekl 42

[*]

IE IR E IV T E TN ET

Comparative analysis of conventional Papanicolaou smear,
fluid-based thin-layer method and cervicography
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Jae Wook Kim, M.D., Yong Won Park, M.D.
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Objective: The aim of this study was to evaluate the diagnostic performance of Papanicolaou smear, a fluid-based thin-layer method and
cervicography as a primary screening test of cervical cancer.

Methods: Among all patients screened by cervicography from January 2003 to Jun 2004, 357 patients who were examined by the Pap smear
or ThinPrep Pap test and cervicography as a screening procedure for cervical cancer and taken by the subsequent colposcopy directed
biopsy as required, were analyzed with a receiver operating characteristic (ROC) curves and divided into two groups: conventional Pap
group (n=256) and ThinPrep group (n=101).

Results: ThinPrep group showed higher sensitivity (86.0%>64.0%), higher negative predictive value (78.4%>65.0%), lower false negative rate
(21.6%<35.0%), but lower specificity (66.0%<79.5%), lower positive predictive value (66.2%<78.8%), higher false positive rate (33.8%>
21.2%). Cervicography showed no significant difference between each group. In ThinPrep group, ROC curves showed the AUC of
ThinPrep 0.848, the AUC of cervicography 0.585. ThinPrep group was higher with statistical significance (P=0.0001). In conventional Pap
group, the result of ROC curves showed the AUC of conventional Pap 0.750, the AUC of cervicography 0.680. Conventional Pap group
was somewhat higher but there was no statistical significance (P=0.0975).

Conclusion: ThinPrep Pap test showed significantly higher diagnostic accuracy than cervicography. However, conventional Pap test revealed
somewhat better screening performance than cervicography without statistical significance. Therefore, the ThinPrep Pap test might be an
effective screening test in detecting precancerous lesion of the uterine cervix.
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O}, 50%7HA B 2 fedEE 3] ol digh
191 #4492 A Wle] Ao HAek 9184<]
gslomi 7 AR e5ol w AA e
0%, STIE ALY ) 0F D BE 0 o
71918 A$7) Bkt
H EE 2/E F°l7] fste] Liquid—based,
monolayer or thin—layer system (ThinPrep Pap
Test TPy, Cytyc Corporation, Boxborough, MA,
USA)o] Aslo] AFg7dnete] 1471 Bxo e wol A}
857] A1zkeRde). R ) A|EX7HAL (ThinPrep Pap
test, TP)= A7 e] ol frhol A AZ7A} 7]
g At AL J1Ee A4 ATAY AEAAA
(conventional Pap test, CP)9} o}, AL A& o
Alell B2 - AlEestal ofdeto] doow wt
few, AR o] 2 fAHAL §7] SolA mlEs
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#A}  (immunohistochemistry)t} Q1725 HRo]22
(human papilloma virus, HPV) A} 529 $71421 A
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35799 =S gt o= sle] CP
g, TPE A3 o+ 1014202 ro] B4k 2}
SN =] 297t 714 2 (technical
defect; TD) o2 U2 79+ E38HA| &t CPE
AEEE -2 19410014 8341714, TPE Al38%E -2 21
Aol A 65M7FA1 €] Lro] S BT

2. "

CPi= cytobrusht} spatulag o]-&3ale] Apg ZHH-o
A, oldy] 2 WAETe] AAE AMFH st Eetol=
of =& £ 95% alcoholol] 1173t FAS Alshi=
7129 W2 A5kttt TP cytobrushE o]-&
slo] MR IA 2 AAS 9al SA] brushEs HE09
L3 S8 S50 Fo] MAETF HEN & 507t
=5 3t 20 mm fre] SEfe]=ol gk Hrow
=

1519331, thin layer® preparation 3 A 3}aL

d
=

Papanocolaou G921 313ty AL ZA3= Bethesda
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(2001) EFoll <J3}o] negative for intraepithelial
lesion or malignancy (N), atypical squamous cells
of undetermined significance (ASC—US), atypical
squamous cells cannot exclude HSIL (ASC—H),
low—grade squamous intraepithelial lesion (LSIL),
high—grade squamous intraepithelial lesion (HSIL),
squamous cell carcinoma (SCC)= =313 c)

A8 745 djEgd<=2 NTL, Korea 3|A] #<37]
2 A3 2™ Ektachrome (ASA 200) filmS AR
sto] e ATE FF WES AAS AR - &
T S AHE] =E:AT]aL AN Fdlelut s
WE0 72 A AT TR 5% Z2AREAS Al Rl T3
sfal oF 15—-20%1F A} A4-2] e, ErlEev =8
< FIEIGIth v 5%9] 2AHeNS =xsh & Fi|
= 23E k5o 30% ool 2789 cervicogram=
FGsIelth A8 g ws Wrlehs Yo
gk 7FEY 1 A Al FshE el A
7N New Cervicogram= AHE, 7AF A¥= N1
(negative, T—zone are visible), N2 (negative, T—
zone are visible—endocervical cytology/HPV test),
Bl (benign atypical, lesion of doubtful inside the
T—zone), B2 (benign atypical lesion of doubtful
outside the T-—zone), S1 (suspicious atypical,
repeat cervicography), S2 (suspicious atypical,
colposcopy and biopsy), PL (positive, compatible
with low grade lesion), PH (positive, compatible
with high grade lesion), PC (positive, compatible
with invasive cancer)@® =33}

Ay} A4S 938k CPeF TP #HAR= ASC-US,
ASC—H, LSIL, HSIL, SCCS1 7, AFg7d5- ghj&g
%2 suspicious atypia (S1, S2), positive (PH, PL,
PC) 275 Bl 455 Fde= syl =49
A ZAF A= CIN T o) o= Holrh 43
A AR A AR AFEAAE, ke AAls & de
te] HF Ahs 7o = sisick CP, TP} A7
grjE =] AHE A TA AL A} 242 v
sto] k4 Ages F5i3ick

ad

Bl o

3. SAA A

Zpg0] HA18- SPSS version 11.0S o]-&319lom,
T Abolo] zpolE MwE] J8iA analyze—it
version 1.62% receiver operating characteristic
(ROC) curves (Microsoft Corp., Redmond, WA)ZE ©]
4313tk ROC 4 42 < o8 A+ ¢ v=
Food and Drug Administrationol|A] €]s+% A} v
55 Hrpshs b Wol 2ol Hpogtl e sy
o] AAIA] (cut off points)lA] TIZH= (sensitivity )2}
A& (false positive rate)S ¥AIEF A4S 17
1 o2 WA (area under curve, AUC)S AXlsld
AAPRH S| xike] Ao s 415 7 ol Wolth

& R4S (parametric variable) 9} W] R

(WA

o,
o
i

4 (non—parametric variable)ol t} A&t 4= 9l o
=/dellA A 5ol (specificity) 2k 91548 (false
negative rate)= 7 F UM HA} o] o
gl Adaglo] on Q= HaE 3 4= Qlal, 7 71
ool A= A AAA o= Hlau TFsd AHlES
7FAaL ek 7+ data® Microsoft ware Excelol] 94#
% 7} =214 HESo| ths) Littenberg and Moses™ 7}
otttz 34 WdE W (logistic transform
method)& ©]-&3l F-=o =7d& 18 + Ut} Pak
0.05 oJsks AR o3k A o= sto] #2353l
=2

2 3

B Aol A Al MEZHAL] Avfi= TPl
A 279 (negative)Ql 7-9-= 374 (36.6%), ASCUSE
169 (15.8%), ASC—H:= 4¢] (4.0%), LSIL:= 16¢]
(15.8%), HSIL= 264 (25.8%), SCC= 24 (2.0%)°]
A3, CPollME 24 (negative)Ql 749 1434
(55.8%), ASCUST 36 (14.1%), ASC—H+= 1]
(0.4%), LSIL¥= 244 (9.4%), HSIL¥ 334 (12.9%),
SCCE= 199 (7.4%) % TPa-o] negative A¥= 1 23U
a1, ASCUS, ASC—H, LSIL, HSIL A3h= 717} o] &

— 2934 —



o

WY E RS (Table 1).

Table 1. The results of Pap test

Bethesda TP group CP group
Negative 37 (36.6%) 143 (55.8%)
ASCUS 16 (15.8%) 36 (14.1%)
ASC-H 4 (4.0%) 1 (0.4%)
LSIL 16 (15.8%) 24 (9.4%)
HSIL 26 (25.8%) 33 (12.9%)
Cancer 2 (2.0%) 19 (7.4%)
Total 101 (100.0%) 256 (100.0%)

Negative: Negative for intraepithelial lesion or malignancy
ASC-US: Atypical squamous cells of undetermined
significance

ASC-H: Atypical squamous cells cannot exclude HSIL
LSIL: Low-grade squamous intraepithelial lesion

HSIL: High-grade squamous intraepithelial lesion

TP: ThinPrep Pap test

CP: conventional Pap test

Abe AN Gl F9sY Ade TPaolA+=
negative (N1, N2)21 749 139 (12.8%), benign
atypia (B1, B2)& 559(54.5%), suspicious atypia
(S1, S2)+& 299 (28.7%), positive (PH, PL, PC)+= 4
of (4.0%)°]aL CPoll A= negative (N1, N2)<1 73
9= 48¢) (18.7%), benign atypia (Bl, B2)& 1284
(50.0%), suspicious atypia (S1, S2)+= 704 (27.4%),
positive (PH, PL, PC)+= 104 (3.9%) % 5§ o+ Aol
5olgh xfo]= glAth (Table 2).

7 A AAREe] XA Ae s vas) i A
TProll Al ASCUSE UAIAE 35S W CPutoll H]
& o WAL (86.0%>64.0%), =& o4 dFE
(78.4%>65.0%), 2 $15d4 (21.6%<35.0%)< 7H
U abd, Gk B0l (66.0%<79.5%), S WA <=

% (66.29%<78.8%), ¥ 91973& (33.8%>21.2%)°]
A WYtk A djEdee 7 wollA] X
A Zgeteol] ztel7t fIit (Table 3).
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Table 2. The results of cervicography in each group

Cervicography TP group CP group
N1 3 (2.9%) 1 (0.4)
N2 10 (9.9%) 47 (18.3%)
Bl 44 (43.6%) 103 (40.2%)
B2 11 (10.9%) 25 (9.8%)
S1 6 (5.9%) 23 (9.0%)
S2 23 (22.8%) 47 (18.4%)
PL 1 (1.0%) 1 (0.4%)
PH 3 (3.0%) 2 (0.8%)
PC 0 ( 0.0%) 7 (2.7%)
Total 101 (100.0%) 256 (100.0%)

N1: Negative, T-zone are visible

N2: Negative, T-zone are visible-endocervical cytology/
HPV test

B1: Benign Atypical, lesion of doubtful inside the T-zone
B2: Benign Atypical lesion of doubtful outside the T-zone
S1: Suspicious Atypical (repeat cervicography)

S2: Suspicious Atypical (colposcopy and biopsy)

PL: Positive, Compatible with low grade lesion

PH: Positive, Compatible with high grade lesion

PC: Positive, Compatible with invasive cancer

TP: ThinPrep Pap test

CP: conventional Pap test

Table 3. Diagnostic accuracy of Pap smears and
cervicography

Cervicography
(combined)

TP group CP group p group CP group

Sensitivity ~ 86.0% 64.0% 42.1% 40.3%
Specificity  66.0% 79.5% 79.5% 79.5%

PPV 66.2% 78.8% 72.7% 70.0%
NPV 78.4% 65.0% 51.5% 52.8%
FPR 33.8% 21.2% 27.3% 30.0%
FNR 21.6% 35.0% 48.5% 48.2%

PPV: positive predictive value
NPV: negative predictive value
FPR: false positive rate

FNR: false negative rate

TP: ThinPrep Pap test

CP: conventional Pap test
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TPl Al TP} Al 745 dujEed&S At A7)
£ ROC X o=z #4935 Axl= Tpe] 3
Z U= AUCYE 0.8489 31, AFEAR g2

¢k}h (P=0.0001) (Fig. 1).

1
0.9 r—
0.8
0.7 r
0.6
0.5 —+—ThinPrep

0.4 —+— Cervicogram
0.3
0.2
0.1
0 PR

0 0.2 0.4 0.6 0.8 1

Sensitivity (true positive)

AUC (area under curve): ThinPrep: 0.848, cervicography:
0.585.(P=0.0001)

Fig. 1. Receiver operating characteristics curves for ThinPrep
Pap test and cervicography. The diagnostic accuracy of
ThinPrep Pap test is statistically superior to that of
cervicography (P=0.0001).

——Conventional
Pap
——Cervicogram

Sensitivity (true positive)

0 0.2 0.4 0.6 0.8 1
1-Specificity (false positive)

AUC (area under curve): conventional Pap: 0.750, cervicography:
0.680. (P=0.0975)

Fig. 2. Reciever operating characteristics curves for
conventional Pap test and cervicography. The diagnostic
accuracy of conventional Pap test is somewhat superior to
that of cervicography. However, there was no statistically
significance.

CPtoll A CPe} Alg7d4- ShjEod=s Alaysh 2}
£ ROC Aoz B4 Ayl= CP2] AUCZ} 0.750%1

a1, AFEAN- SjEed<zo] AUCYT 0.6802.= CP7} 1
o} FASIY o7 foJelxl gkar 11 xfol7}t TP
o 2] zfolrt} 2Rt} (P=0.0975) (Fig. 2).

Z

K

3 ol tol A= TP AUCY} CPS} A5 Sjj&k]
o vj&l] 7H & Ans Hol, b 7] A5
R AEZ AP AggReke] AdAAEA o
fraslths Adas S

1990\ At HE] Bl A5 M EZIZA] gigh o
2] 713E0 A= TR, Solx, P/ dE5E
oA thggt A¥E Hlow o ATte] AR F A}
o]7} 1At} (Table 4).*' 7%

Abulafia 5-¢] 1.319] 31 TP7} CPoll W3] Sl
=7b Y 3 7k izkeE B8l LSIL, HSILS 71X
H B2 ARES s W 5 glom de olgd
$- 162,000 2] HSIL¥} 3,000 9] Ha-A AFa7d5-ek
SRS FUIE 2EEd 5 dvkar vk’ Becker
(2002) T AFeIAE F AL o 7Fo] HlulE 53l
TP7} CPoll Bla| Apgeh AL} a5 =2ivkar 4
EAR e AEE Tk I U Hghe] Aiks
HaeAflowA Akl f-gAde] Erkal stk

Bergenon (2001) %5¢] ¢1olA|} ko] H ol
A% TP7} CP B} WIZFEE U =31 (86.0%<64.0%)
Eol= o] W (66.0%<79.5%) LFkth - dtol| A
% TPellAl ASCUS oo b4 Ayt o B
(63.4%>44.1%) 214 Ae SHAAM = ", &
A dES=r) 71 A9E Btk

TPl A ASCUS zZol| tial] w=gko] A3t #A
TollA] TPell Al ASCUS7E €41 Wo] AEEwWA] Azt
sjo] AAle] wizkert ZrksksdvkaL sk ot ASCUS
o] AEEL FH Yobd T AellM= CPHY H
A om ASCUS/SIL ratior= thi-H2] Aol 7443}
St} Park (2001)* 52 AollM= TP7F ASCUSE
HEAA Bo|ug ST APEES A7),

CPs} wlas] mizhets Hlgsahrha sjgiek, B Aol
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Table 4. Diagnostic accuracy of primary screening tests in previous studies

Authors Year Screening tests  Sensitivity  Specificity PPV NPV FPR FNR
Bigrigg”' 1990 CP 71% 66% 97% 10% - -
Frisch” 1990 CP 43% 88% 50% 87% - -
Okagaki® 1991 CP 83% 54% 57% 80% - -
Soost™ 1991 CP 73% 56% 86% 34% - -
Szarewski® 1991 CP 14% 82% 81% 17% - -
Anderson”® 1992 CP 37% 67% 85% 17% - -
Minge”’ 2000 TP 78% - - - - -
CP 59% - - - - -
(p<0.05) - - - - -
Bergenon™ 2001 TP 89% 36% - - - -
CP 79% 41% - - - -
(p=0.02) (p<0.1) - - - -
Park et al® 2001 TP 82.8% 83.0% 88.9% - - -
CP 89.6% 69.8% 83% - - -
Denise™ 2003 PS 50-90% 31-91% 17-89% - - 4.5-55%
Kim et al’ 2003 PS 72.0% 64.6% 72.0% 64.6%  28.0%  35.4%
CER 39.6% 79.2% 70.7% 31.0%  293%  49.0%
Harkness™ 2003 TP 91% - 69% - - -
CP 85% - 74% - - -
Present 2004 TP 86.0% 66.0% 66.2% 78.4%  33.8%  21.6%
study CP 64.0% 79.5% 78.8% 65.0%  21.2%  35.0%
Mean TP 85.4% 61.7% 74.7% 78.4% 338%  21.6%
CP 63.4% 67.0% 76.9% 44.3% 293%  35.0%

PS: Pap smear

CP: conventional Pap test
TP: ThinPrep Pap test
CER: cervicography

% ASCUS HEE2 TPlA o =9kon) (15.8%>
14.1%) AT 242 §11a1, ASCUS/SIL ratio=
TPl A O 218 23S Hol (62.9%<68.1%) - vt
2 A7AEe] Ay} fAkekint

Malle (2003)% 5-¢] AT 4% TP7} 7S] 244
% 201 HE80] o}, ASCUS/SIL ratiod] 74E 7}
Aethal etk 28l HPV AAE 918 2148 4
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7} A AARES] Aol A= TP7F B4 v A3
7F B, MgtE, 54 5% % HQ—”E oAl L3t
A¥Z EO% ]5 74/\}01]7\1 A HE B Fte] A
5o O 2k 7FssiAl o =A o] oA
Abs 73 H-ekel “}i = Trg“%‘}qi’ o g Utk

g7 GfE s AT AEXIHAR B]s)
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