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Correlation of Cytology and Pathology in HPV Infection
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anicolaouc] 23k MEXEF (class [, II, III, IV, V)=
AstHAT Wz 273 B He BAVL
o], F2o| ek 7o) dysplasia, CIN 55 £z
of AL&3tth 18y olF FFE TESE AE
Ak o}y -2-o] A1, 3 dysplasiatt CINS] 7))
o He Hsh) Sd2vE Hos)
7] g 9l7] WEel, o] & R slr] Yake] 1988 12
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€ Bethesdaoll A} €& NCI 3] ¢jol| 4] TBS £F7} At
gt TBSE= A¥dtxow Zdanie} CIN 1L T
ke Aol ofgr] "o o] E& HolA AS5HF
A9 ¥ ® (low-grade squamous intraepithelial lesion,
LSID)e 2 E#3tach AA= 24 Zr9) CIN 12 A

J% WPV 90 Slan, BYF AEH 54 9
SAFSE HEE UEhhn, ARWE SAFSD ON I
s} CIN el QIelA & o) 5 Ao] v @& e
AZHA 54E Y, 299 HPV 3 o3
o M 3233 o 2 CIN 19} CIN IS 1377 8%
gonmzg uFF AW B (high-grade squamous
intraepithelial lesion, HSIL)© & ¥ F-3}5ct}. TBS ¥+
v ound gedels AzEde] A4y @A
HPVe) g e Eskaiol, 2gel Aol 1, B8
gk o|AlH o] g AEXT Aoz de] A}
|53 otk TBSEF A @A ol AxE
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HPVE F2 HAGAT ML} 1 ofH] (reserve) Al X

of Zee HEste B3] Aaelol gl WHUS A
9. HPVOl wZ5o] Warl B4 grixe 7|
7 @ Folq W @ Alolo]:, HPV DNAZH %4l
Aol 2AZAANN AESH Bae b F 624
)l ErgTh Ak SILe] WskE YEhd A1 6
M9 o) aFel HPVZEele] A 4le walr). ol HPV
el A&Ae o WA Fad AxolH, oAL
shxje) o], HPV §8 2 <, oje] #al9) HPV 52
ooy & el Balo] Y

HPVE A9 nlalg 442 Falel 71449
AP HPVE 49712 Bt Az st wsl glo|
ANAME EAstd BRI dosE B}

HPV DNAS| % M3 DNASe] =& (inte-
gration)> F2 HAFAAUge Bl #Ao] gloew
A WHEol A E 28 BEET’ £5 944 DNA

FSHA] &3 S AMA B} (extrachromosom)ol]
£ Ho]% episomal DNAE ¥4 oM &3]

ok HPV F3@o webx] dejshs ¥yt b2
. HPV 6, 112 =3 oA episomal DNA Atej 2

29l ulole & AMEALE 2 capsid protein F
21-& Holal, YubAlEe] v (koilocytotic atypia)<
Uehdith o]o] whsle] HPV-167} ##d WA=
HPV7} <5 A DNA9L E3d A= ulo]2x
o Ago] mefsln HRHAIEE AHA #Edh
HPV-182 A9 4E, ALT, v234E
3 ttget FEHE Holed ol Ay E
DNA9] F&-& verdith HPV-18 o] g%+ &
2u}/CIN 9] LSILS] HejE Hol=d], o] ¢ ot
TR o3 ZE Rl 2Eo] capsid proteing H
It LSIL7} 3 HPV-18 ZEdx= o & A9d
o HPV Z+A3kats} vhol7h H] =8t o), obEd &
#E HPV-18 AR volrh o @it o] 24
HPV-189)] ¢]gt LSIL-2 ¢ IA o] AgA 2 Aze
F o, @A Folgt w59 A (AH, STAE,
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HPV and Cytology

1. Cytology

HPV 7tz @ ® LSILo| A Y HkA E (koilocyte),
o] 37 shA £ (dyskeratocyte), ¥]HF ]

(atypical parabasal cell)o] 37} f-3 o] A Z& Pzd
 UTE’ YA E7F HPV 7Hde] B4 A AghA

Azol) s BE Ml EhE A ofy
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D kA E ;195613 Koss@} Durfee7} koilocytotic
atypia®} *]-2 = 3}9l 31, the presence in histologic
sections of large cells with relatively small but irregular
and hyperchromatic nuclei surrounded by clear and trans-

parent cytoplasmr 2l 7] &3t Ul L s A w=

S AT Az o FRe BAsn $Ee
ZAAE Ad W Fe Bk Wl F3F e AlE
2o Aty ErE AN Helth 8 Fel W
e AGAEL Aoy e o] FEYIAL Ad
T Wb EE g ) TR T O ol B MY
o g Adrl g Aol I dato] oF7t EfF
-0, FE JAAE Bl 9L HaEA g}

2) o)A AE - AEZ = AgEoly 2 AT
A7F o] LA M-S GEHTE A REA o]F
2 ANY AEE =g R 33 729 A
FHAGo R gl A2 3 FHolvt PGS B
9 th

o
il
X
]

U

O
=

ol of w2 ox o
Sl etk
e S0 s
o fo K
o
o
2
o

o
v
g

L M T o oR off A 2L orr Ay

2. Differential Diagnosis from Koilocytes
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Reactive epithelial changes in glycogenated cells :

do) gz o Fuel AAd U FEe oy
2 A vl o]FAdo] it

2) Inflammatory conditions, trichomonas : T} A1 %]
e ok7E AR Y3 (B FUHAME Ao 2w))
¥@ o Fvel F¥ol glvh ey HPVel ojg
Webel 233 oo

3) Maturation disturbance, postmenopausal atypia : 50
Al o] F-2] of Aol M e} thekdt Aok g, 23

o Axd X R X FHY U 2 AEd
dadze) 28 Fem DwAXe s o,
ol MXE HPVESH MzwRist Bt o) Ar|7t &
(87 TAE Fe 24)), Ao Tk o] dojA
W, QU 1% REaW, 24 wokel AEA

TEE B
4) Binucleation in reactive epithelial changes : &¢]
2217 B4 AR del 2E WA sken, A
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3. Cytology Histology Correlation
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Cytology Histology Correlation in TBS
1. H|&E HE AT M E (Atypical Squamous Cells)

198811 TBS EHFol|A4] 9] atypical squamous cells of
undetermined significance (ASCUS)¢| A|E 383 73 &
BE SILo] 7] A A&7 a3 dygAd Hd
olgb= AZE 7|22 2 st v ME7} ofd
A} SILo} oj A 2e 91} dehFo)x] ket BE AEE
ASCUSZE ¥-#3atgth. 22t} LSIL® @@ d HPV o
FEE 2D Foae 717 dlel 24EUL’ CINT B
th CIN M7} 9w A &gz Hg3drte
2% 4] ¢t oHbol = HSILY 7] 2A @ X &7} ¢
u] lvlx Fekdled, TBS 20012 atypical squamous
cells (ASC)& Cytologic changes suggestive of SIL that
are quantitatively or qualitatively insufficient for a defini-
tive interpretation. ©. 2 A oJslul.! A A2 ASCUSS]
22 zALA# ASCUS, favor SILel= ASCUS, favor
reactive BT} Z2& AAMAF CIN 11 o]Ato & 2& A &
7b oul YA Weki,” w3 highrisk HPV o] WL g
B ™, normal& 5.6%, ASCUS, favor. reactive= 8.8%,
ASCUS-NOS+: 17.4% ¢ld] B]3}e] "ASCUS, favor SIL
2 478%2 HYct.” weba] ASCUS, favor reactive &}
2 SILo] AL oA =HA &7 W&ol o i 2
QoA 2 ou]7} =LA glomE TBS 20012 ASCUS
A A=A TBS 2001& ASCE  ASC-US
(undetermined significance)@} ASC-H (cannot exclude
HSIL)2 EF33th A9l ASCUS, favor reactive?)
th7t ASC-USE F49 $3#7F gJoma ASCe A
a4 1% J1EE Aehsolel gy Azka

ASC-US : ASC9] 2k 90-95%F A & AL A3}
W Az Aele SiLo] o4x7 91} ATk o))
2g AEE ofnlge) o] FEo|A LSILo] o4~z
S 7t b E AAE o, oF 10%E CIN 119}
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ASC-H : ASCUSS] oF 5-15%2 2} 3 Aoz o4
=t} o] HSILo] 9]A 22 M Fo|mg ASC-USH
o} ©f &3}A HSIL# high-risk HPVS} o] g1E A
ojth. AHAZ ZAA CIN Illo] g o7}
ASC-US= 1%%1 Al ujdte] ASC-HE 214%E E=3
31, ASC-He®] HPVi ASC-US$} HSIL9] Zzro]gith.
ASC-HE AAMehE A ExHoRE 22 (tissue fra-

gments), B| A& w]< 3148 (atypical immature meta-

plasia), 22 H| A& A ¥ (small atypical cells), B3
4B A| X (atypical repair cells) So] t}."”

2. LSILHSIL

TBS: SIL¢] LSIL® HSILS CIN I3} CIN IT Apo)
A TR AHs71E dFsta o) SILY) A4
A dAAINE Byl CIN 119 32%7} A4 =54
3 12% o)te] FEAdo R st A, CIN I
9] 43%7} ARG T, 22%9+ 5%~} CIN I3 =
wgetez dgstuck CIN 19 -9 57%7F A3
& H9o0 11%9 1~3%7} HSILF Hg-Aotos 7
3 o]9h o] CIN I ¢ 9347+ CIN III
Heb= CIN Io] ¥ 7p7hg Ao BolnR i/dele
we}Ad = CIN 12 CIN [ Ru= CIN Io] 3509 X
23H, g glojA % CIN [IZ HSILE = LSIL
of 2IAFI7IE FAS) T MEZPAL ZA| 7} T
a ge Ad /e EAE 2 v " 2
A AHA} FEE Ay g A3 E FAEE
St} Pap smears$} 322 Zwhe] AX|Ae) &g A+
2 5w LSIL¥} HSIL Alo]e] BAX7} 10~15% AL
gty 22 A LSILE &old 799 12%7} HSILY]
MEATES B3, AlEZReke] LSIL? o2l 15~18%
7} ZAA A CIN I, I @& TBSE =
ole} e CIN II o AETA EA4E whgdstA] X
A 7T JAA|RE, TBSO| A A-f-8H& LSIL/HSILY 7d
o @RoR dho] SILe| By YAAE AHo] A
o] oju] o]&3tx U7} wliToll A B &
ut7] 9]8le] CIN IS CIN M9} 347 HSILZ &
712 BRst Yok 3§ CINo|A] o] 33 o A5
9] loss of heterozygosity (LOH)ol| &t A Foll A
LSILS 33%7} LOHE ® =1y HSILE 92%%ul.'®
g8lm AAE AERG Al CIN I, I, 10 7+e] A &4
= e BE ATE BR, CIN L I Afo] 9] A)

(b U ot 8 g
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HSIL Following Negative Papanicolaou Smears
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F 6%E A5t

ol= ik ASIAS W, 88%elA H|AHH W
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857 AA HSIL o]
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¥Z B9k o] ZALRE Pap smear AR 9S54l
oF 6% A1, ol5Y W AeE AEHA AFe
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HPV Test in Cytology Screening

19943 Interim Guidelinesol| 4] ASCUS$} LSIL =] %]
o nEHY WHSZ HPV AAE A8 F Ut
A6 o AR HPY kel UZES) o)
o 1 2E el A= UAT 1Y FDASY] &
W2 Hybrid Capture II System (Digene, USA)2 =2 Tl
oF MR 1F S wol HPV test24] o] &5 1
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Ascusur LSILY] URE L zddoz AAEL,
PR A EHH0r EAAY B A CINSE 3

. W& Pap ZAAtolA] ASCUSL) LSILE Zlth wh-&
-15%7} 222 ZAALo| A HSILZ ¥ Ath? o) 9}
3o g=0o] HSIL %47} ASCUSH}: LSILO|A] A
7] W&ol ASCUSL} LSILo| A HSILS +
= Aol 43t} ASCUSLH LSILS 33 =
ol o] HPV zALe}l Pap AAME Hlu g A
t}okslsith Bergeron 2o 95w ASCUS]
o ¢lo] HSILE dhAss @z HPV 7A}7}
Pap HALR T} 3-A|8FS o™ (0.66 vs 0.83), HPV A}
o Pap ZHAME 3 HastH 1 IR E o FU
(0.92)8+}. =2} Eo|Ti= Pap ZAL7} HPV A}
L- HPV zALe] Pap HALS Walsh 4Rt A3
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lll

H

2 e My oY o W
£ &

wﬁﬁsmawﬂx

e ool

i,

o,

=

0}01

sdek : HPV z+dol A o] Az9l 22 e dx4 15

ALl AEAAE s 79 (1.00)9F 23kt
ASCUS®} LSIL 3} #ald] #alod vhafst oA
Qldl, olF $jéte] ALTSE A AAL Aﬂi@
A}, HPV DNA AALZ o] &3t 22 2AlE H|wsh o
T AHNE FHIA iﬂﬁ}‘ﬁ 5% AscuS #2 B
o] HPV DNA 7A}7} §-§38t901, LSIL & o]
= HPV DNA ARz} Eﬂr%4 olA Zstirh wlga}
Wol A HSILS] SITE7F 22 wjol = HPV 2417}
v 7} 1=, Pap gAFe A LSILZ g o 9], 53
e Aol A, 80-90%2] =& u]go| 1% HPV
DNAo| %48 Holm@ HPV DNA fAte] SIS
w7 A STk wa ALTS $913]= LSIL &xjol
Al HPV DNA ZALE o] &38kA] ¢bal, HA A7
BALE AW 6709 otk A EAAS SE 2 ARE
o
AR

o]

¢

|

_|_4

# =

H

Jf

A AR Aol tiEk Aol o] F
7F & HPV HALE A Aol o] &siat
itk 1@y ALTSe] B ud A7)}
o AL R EE WA wEkd HPV ZAL
o} gForom, Hl& &3 Wollx 53] LSIL 7
AZAAE 839t 221 2 E Pap smear A}
AA AH, sgol= Az, A= BAAA JolF
U AT s A wEol g Ay
ol Ak, B2 e] Pap smear 7AME X &4l eko]
Ast7] ol el Mg WHg wHsto] g oA

T e ARAR Wlolng el ALY
FE o R Alg Abgatolop gitkn AZbgirh 1
ey 1 S BeEty] $lste]l HPV ZdAbeh H 3}

] 7+

N

MY o
] m

]

— Lo
2
5]
S

A
R

i wl rlo —1> e 4o B ol e 2

o AlgarE ol MgAstiL Azt =9 A%

AAte) AR e AE RS oA Walae &

dmo] wel B8] CIN 13} ASCUS o] 4 493d] vz

ne A%A 2%y Arde)s} Basith
28

1. National Cancer Institute Workshop Report. The 1988
Bethesda System for reporting cervical/vaginal cytologic
diagnoses. JAMA 1989;262:931-4.

2. Crum CP, Cibas ED, Lee KR. Pathology of Early Cervical
Neoplasia.lst ed. New York: Churchill Livingstone, 1997;
7-217.



16

10.

1.

12.

13.

14.

15.

st EEa s A /A 15 A/ A1 B /2004

. Ho GYF, Bierman R, Beardsley L, Chang CJ, Burk RD.

Natural history of cervicovaginal papillomavirus infection in
young women. N Engl J Med 1998;338:423-8.

. Wright TC, Kurman JK, Ferenczy A. Precancerous Lesions

of the Cervix. In : Kurman JK. Blaustein's Pathology of the
Female Genital Tract. 4th ed. New York: Springer Verlag,
1994,229-277.

. Meisels A, Morin C. Human Papillomavirus Related Changes

on the Uterine Cervix. In : Wied GL, Bibbo M, Keebler CM,
Koss LG, Patten SF, Rosenthal DL. Compendium on
Diagnostic Cytology. 8th ed. Chicago: Tutorials of Cytology,
1997;76-80.

. Koss LG, Durfee GR. Unusual patterns of squamous

epithelium of the uterine cervix :
study of koilocytotic atypia.
1956;63:1245-61.

Cytologic and pathologic
Ann N Y Acad Sci

. Meisels A, Roy M, Fortier M, et al. Human Papillomavirus

infection of the Uterine Cervix. The atypical condyloma.
Acta Cytol 1981;25:7-16.

. Jovanovic AS, McLachlin CM, Shen L, Welch WR, Crum

CP. Postmenopausal squamous atypia : A spectrum including
pseudo-koilocytosis. Mod Pathol 1985;8:408-12.

. Prasad CJ, Sheets E, Selig AM, McArthur MC, Crum CP.

The binucleate squamous cell : Histologic spectrum and
relationship to low-grade squamous intraepithelial lesions.
Mod Pathol 1993;6:313-7.

Oster AG. Natural history of cervical intraepithelial neoplasia
. A critical review. Int J Gynecol Pathol 1993;12:186-92.
Manos MM, Kinney WK, Hurley LB et al. Identifying
women with cervical neoplasia : using human papillomavirus
DNA testing for equivocal Papanicolaou results. JAMA
1999:281:1605-10.

Solomon D, Davey D, Kurman R, et al. The 2001 Bethesda
System : terminology for reporting result of cervical cy-
tology. JAMA 2002; 287: 2114.

Crum CP, Genest DR, Krane JF, et al. Subclassifying
atypical squamous cells in Thin-Prep cervical cytology
correlates with detection of high-risk human papillomavirus
DNA. Am J Clin Pathol 1999;112:384-90.

Solomon D, Schiffman M, Tarone R. ALTS Study group.
Comparison of three management strategies for patients with
atypical squamous cells of undetermined significance :
Baseline results from a randomized trial. J Nat/ Cancer Inst
2001;93:293-9.

Sherman ME, Tabbara SO, Scott DR, et al. "ASCUS, rule
out HSIL" :
human papillomavirus
12:335-42.

cytologic features, histologic correlates, and

detection. Mod Pathol 1999;

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

. Mitchell MF, Tortolero-Luna G, Wright T, et al. Cervical

human papillomavirus infection and intraepithelial neoplasia:
a review. J Natl Cancer Inst Monogr 1996;21:17-25.
Woodhouse SL, Stastny JF, Styer PE, Kennedy M,
Praestgaard AH, Davey DD. Interobserver variability in
subclassification of squamous intraepithelial lesions : Results
of the College of American Pathologists Interlaboratory
Comparison Program in Cervicovaginal Cytology. Arch
Pathol Lab Med 1999;123:1079-84.

Chung TK, Cheung TH, Lo WK, et al
heterozygosity at the short arm of chromosome 3 in

Loss of

microdissected cervical intraepithelial neoplasia. Cancer Lett
2000;154:189-94.

Stoler MH, Schiffman M. Atypical Squamous Cells of
Undetermined Significance-Low-grade Squamous Intrae-
pithelial Lesion Triage Study (ALTS) Group. Interobserver
reproducibility of cervical cytologic and histologic
interpretations: realistic estimates from the ASCUS-LSIL
Triage Study. J4MA 2001;285:1500-5.

Hatem F, Wilbur DC. High grade squamous cervical lesions
following negative Papanicolaou smears : false negative
cervical cytology of rapid progression. Diagn Cytopathol
1995;12:135-41.

Sherman ME, Kelly D. High-grade squamous intraepithelial
lesions and invasive carcinoma following the report of three
negative Papanicolaou smears : screening failures or rapid
progression? Mod Pathol 1992;5:337-42.

Kurman RJ, Henson DE, Herbst AL, et al. Interim guidelines
for management of abnormal cervical cytology. J4AMA
1994;15:1866-9.

Nyirjesy I, Billingsley FS, Forman MR. Evaluation of
atypical and low-grade cervical cytology in private practice.
Obstet Gynecol 1998;92:601-7.

Bergeron C, Jeannel D, Poveda J, Cassomnet P, Orth G.
Human papillomavirus testing in women with mild cytologic
atypia. Obstet Gynecol 2000;95:821-7.

The atypical squamous cells of undetermined significance/
Low-grade squamous intraepithelial lesions trage study
(ALTS) group. Human papillomavirus testing for triage of
women with cytologic evidence of low-grade squamous
intraepithelial lesions: baseline data from a randomized trial.
J Natl Cancer Inst 2000;92:397-402.

Schiffman M, Solomon D. Findings to data from the
ASCUS-LSIL triage study (ALTS). Arch Pathol Lab Med

2003;127:946-9. )



