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Liquid-Based Cytology in Gynecologic Cytology

Department of Pathology, University of Ulsan College of Medicine, Asan Medical Center, Seoul,

Conventional cervical smears have been a great tool to reduce the incidence of cervical can-
cer; however, many studies have revealed significant false negative rates. To resolve this
problem, the liquid based cytology (LBC) method was developed. The LBC method reduces
the number of false positive and false negative smear results because LBC achieves an even
distribution of monolayered cells, eliminated the obscuring effects of inflammation and blood.
Although the LBC method has many advantages, there are several drawbacks. The LBC
method requires an adaptation period for cytopathologists and cytotechnicians. Another draw-
back is the expense of the method. Thus, the LBC method has been questioned, and criticism
has been raised regarding the design of the studies that assert its superiority. With a focus
on the cytomorphologic and technical differences of LBC compared with conventional cervi-
cal smears, a review of the clinical and cost effectiveness of LBC, a brief comparison of two
popular LBC methods, and the basic concepts of study design with respect to LBC are pre-

Key Words : Cervix uteri; Cytology; Papanicolaou test; Liquid based cytology
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Prep (SurePath, TriPath Imaging, Burlington, NC, USA) 9]

ATk 19961 =] Aok (FDA) A ThinPrep2 142 A
FALATEDHE AT WO 228 F dolo] 19994
o= SurePath (SP)Z 3z 484 9+ AutoCyte Prep®
Wel AoHel 28 BT F M A BE 717
g2 v AAHERE EESTh ol F AlEY 54
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Table 1. Characteristics of ThinPrep and SurePath

ThinPrep (Cytyc) SurePath (TriPath)
Mechanism Filter Precipitation
Operation Semiautomated Semiautomated
Fixative Methanol Ethanol
Area on slide 20 mm diameter circle 13 mm diameter circle
Centrifugation Need Must
Storage 2 year prior to opening 3 year prior to opening
3 weeks at 20°C after 4 weeks at 20°C or
collection 6 months at 4°C after
collection
Dispersion technique Vortex Vortex and syringing
Sampling device Broom/spatula/ Cervix broom
endocervical
brush

Table 2. General cytologic features on LBC and conventional
smear

Features LBC Conventional smear
Quality Enhanced Variable
Background
Clean Yes No
RBCs Reduced Present/usually obscure
Neutrophils Reduced Present/usually obscure
Necrosis Clumped Diffuse/usually obscure
Cellularity Lower Higher
Cell distribution Uniform Uneven, thick
Cell size Smaller Larger
Architecture Less preserved Preserved
Cytomorphology Preserved Preserved
Extracellular material
Quantity Reduced Preserved
Mitoses Preserved Preserved

ol’gel Aloks AlFFstelof st 50007 wwe] AlE7F =uE
* 7l SAR A7 2o A7t o RUEA gkt
A7 o |2 ARSIES S

A2 LHEE/HE ME(Endocervical/Transformation Zone
Component)

A ALEDYAAE B AT 5] 04 4o 2
A olaololof sh=ul wis) SPAZAAPES A9 AL 2R

S WlE AES] EREEE A28 107 olel WA
AZ7 QJojok AAF ACE Badh A7) o4, AF, X
SAZHEAA AHE A ol WA EE SHAES E55
o MY RO TSI sl AL B
SPl A48 29T WAR AL 4R AREA ST 5 9)

‘:‘j_
ot EFEY Afe "I EAE ¢7) ooyl Hilsko
of gty TG A WA/ Aol e gl Uy
AUl (squamous  intraepithelial lesion, SIL)¢] © o]

)

7185 3 SEfsR Kol

52 FEiehAl S T 7 AR, & A A
TAFAEZD AAE T WP EAA BT fARRY oE A
S GAsH w9} ZrH(Table 2, 3). WA ZAAE ] 2% Al
EEZ AA AR § WF aAde] FA] IgFH o] G Qhol] A
¥ 50| Bfohs AHo|BE NXES AukdoR YTt &
Ak AEdeld 9 BES F o A #EZ 9]
A IR AFARA R A <3 IAE A EET T
vz A s ko] glorg ZAS Agte A9 uksA]
™ 717H(learning period) 0] B3t} H3 2T F T 2

Table 3. Specific cellular features of LBC and conventional smear

Features LBC Conventional smear
Architecture
Distortion + -
Fragmentation + -
Cell clusters + +
Smaller Larger
>Cohesive >0Open
More overlap Overlap
Cellular morphology
Shape >Rounded Retained
Nucleus
Detall Enhanced Usually good
Contour changes Retained Retained
Chromatin detail Enhanced Preserved
Nucleoli Prominent Preserved
Cytoplasm
Detail May be denser Good
Shape Retained Retained
Folding of borders + +/-

LBC, liquid based cytology.

LBC, liquid based cytology.
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o, T3] WHE ol A AR AZE & 5 2H ©] xS AAE Fetsted] B5S Fed ofE AEFY] ¥
S s A9 SPYAH £ (immature squamous metaplastic HAE7H A EFAQ AAE BolA] ¥ Aol Slo] Alx
cells), A17A ¥ (reserve cells) > X279} Al HY 4 o AAE ddehs Ao] A ALAFAER HARl v
Atk MEZHE U AAYH R Holy FA =2E A olel & Aol Utk FesHAQA Apold ool F 7EA] HARE e 7]
TR HARe] EAlshe MEE i) AEFH ol EAlske £ Aol s AoRH o %9 ZtH(Table 4, Fig. 1).

Table 4. Technical differences between LBC and conventional smears

Features LBC Conventional smear Features LBC Conventional smear
Cost Expensive <Expensive Slide evaluation 20 mmand 13 mm ina25x75mm area
Sample collection Uniform Variable Diameter area for
Sample transfer Entire <80% TP & SP respectively
Fixation Immediate Varies Cell preservation Good Insufficient
Transport Easy Easy to difficult Obscuring factors None Usually present
Slide preparation  Automated, partial in SP Manual Air-drying None Usually present
Number of cells <50,000 >300,000 Screening time Reduced Usually long
Slide evaluation Easy Tedious Reproducibility Yes No

Cells in a well-defined  Cells diffusely smeared Ancillary studies Possible +/-

LBC, liquid based cytology; TP, ThinPrep; SP, SurePath.

Fig. 1. Cytologic finding of normal cervix. (A) Conventional smear shows uneven thick distribution of cellular material. (B) LBC reveals several
clusters of endocervical cells with maintained tissue architecture (arrow) in clean background. (C) Grouping of small endocervical cells
are seen with nuclei of equal size and shape in liquid based cytology. (D) LBC shows sheets of squamous metaplastic cells exhibiting
rounding up (Papanicolaou stain).
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= HPA o (low grade squamous intraepithelial lesion,
LSIL) 3 SA4=gHolaz 2ol o AL W5y
(koilocytotic atypia) & 254 W3k human papilloma virus
cavitation) = T AWsA UelUY 144 AZARHEA
AU A 3 e A S Mgl s

A =th(Fig. 3). MEE Well st AdEiolB=
AEZO MAFTF T2AE § ) Bgk G oo o
s vebd = Sle el 3 SILol2tal sttjete A
YA A (hypochromatic) &2 #94A (hyperchromatic) &2
e 4 oty 155 #HgAvuY
intraepithelial lesion, HSIL) 2| 7Z4¢- £AFe] AZAFA EZA
d B 52 GEAY(syncytial) AEZLHS FAN) = st
WA rIAss MEFHEH R FojA= Aol A% &1 olE

Al
=
=

Aol 22

H(high grade squamous

©

0|23

“clue cell o2t gtk AEAL] AAE F W FRE
e 2 Al EZES 11 o ¥l & o Avket ¥ Helth
zlox\-] .q,dx-ﬂ_,_ ,4 _‘,]/\]./\-] uﬂﬁo] g & F£= 9o}
AELFE HAR HAMd =do] B dFo] AUrk(clinging
diathesis, Fig. 2).!

MATIL | ey

A WA AAYATZE TAZ AZARAEAANE HH
% (honeycomb) 3} 24 (palisade) iEE FA3lH o]&

O AEZHE F 0 £33 Lolw Hole 4R Wk A
S AASAEE $59 AR08 729 AT Fe7t 1A
T} AZLIE IR AR G AL

FE7h BAAHFig. 3). TAH AR ALA B v
s 9 el AEE —‘%0111% Fol ek AR A

Y9} (adenocarcinoma in situ, AIS)&] ¢ ZAH AZ7AF

N ZA A Ho|= B|AAA L2 (abnormal architecture) & 2

F otk F 92 FHEY

QAL 3 FaEH o) 7

©

Fig. 2. LBC finding of squamous lesion. (A) Human papilloma virus cavitation is more straightforward without mechanical artifacts in low
grade squamous intraepithelial lesion. (B) HSIL cluster reveals dense cytoplasm, nuclear irregularities with coarse uniform chromatin. (C)
In HSIL, there are single scattered “clue cell”. (D) Squamous cell carcinoma reveals clinging diathesis (Papanicolaou stain).
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Table 5. Endocervical adenocarcinoma versus squamous cell
carcinoma

Endocervical adenocarcinoma Squamous cell carcinoma

2D sheets
Ragged group edges

3D cell grouping

Common group borders,
scalloped edge

Delicate foamy cytoplasm

Enlarged nuclei, commonly
round/oval

Vesicular nuclei with
prominent nucleoli

Cells are often cluster

Dense, homogeneous cytoplasm

Irregular nuclear shapes and sizes
(tadpole, spindle cells)

Nuclear pyknosis

More single cells

Fig. 3. LBC finding of normal and abnormal glandular lesion. (A) There are benign endocervical cells in a flat sheet. (B) LBC shows endome-
trial cells with a three dimensional configuration and variable nuclear shape. (C) There are feathering of adenocarcinoma in situ cells with
nuclei falling outside of the grouping. (D) Tumor cells reveal nuclear stratification in adenocarcinoma in situ (Papanicolaou stain).
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Fig. 4. Comparison of squamous cell carcinoma and endocervical adenocarcinoma. (A) Squamous cell cluster reveals ragged group
edges with dense homogeneous cytoplasm. (B) Squamous cell carcinoma shows irregular nuclear shape (tadpole cell). (C) Endocervi-
cal adenocarcinoma reveals scalloped edges with three dimensional cell grouping and prominent nucleoli. (D) Clustered columnar endo-
cervical adenocarcinoma cells are shown with enlarged round to oval nuclei (Papanicolaou stain).

Table 6. Endocervical adenocarcinoma versus endometrial
adenocarcinoma

Endocervical adenocarcinoma Endometrial adenocarcinoma

Abundant abnormal material
(directly scraped)

Well preserved material

Generally larger cells and
cell groups

Abundant foamy cytoplasm,
occasionally columnar
shaped

Strips, rosettes, feathering

Large hyperchromatic,
coarse irregular Nuclei

Multiple large nucleoli

Frequently associated with
squamous lesion

Isolated abnormal groups

(cell shedding)
Variable preservation of cells
Generally smaller cells and cell groups

Scant cyanophilic vacuolated
cytoplasm, round to oval

3D ball or papillae
Smaller vesicular fine granular nuclei

Single small nucleoli
Uncommonly associated with
squamous lesion

As 30 AT ARAED AN2AL AR HlLAGO B
A2 A% o)A ZAUARE AAA QT F RS A

Table 7. Carcinoma versus repair

Carcinoma Repair

Poorly cohesive sheets and single cells  Cohesive sheets
Irregular nuclear shape and size Smooth nuclear border
Irregular chromatin clumping Evenly distributed chromatin

3lo] The Bethesda System (TBS)&ERF¢] 4X&5 HAW Y|
&2 842% =, TPEHE ol &ot3S W A4 Ag735A
27 Ao wlE) ASCUS ZIek&o] 81% ‘3%, LSIL %
o] 18% ‘%, HSIL Xd&o] 18% st A4
A9 Hgo] 11% A5EJT “satisfactory but limited by”
E 2RE g0l 29% TAETE g A TP Hol
ARABIAE $9E $840] SLov} HSILOY Had
Fol B2 tishy e AAMOAE fr8d0] AL s vl A
& o AUk Ferenczy 59 A7elxe TP

ER A HlE MR Sol®
o AAA Aret Jre] g Ao FAGHCE fodt
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Fig. 5. Comparison of adenocarcinoma, squamous cell carcinoma and repair cells. (A) Endocervical adenocarcinoma cells are hyper-
chromatic with abundant foamy cytoplasm and some necrotic material. (B) Endometrial adenocarcinoma cells show three dimensional
ball shape with smaller vesicular fine granular nuclei. (C) Squmaous cell carcinoma cells show poorly cohesive single scattered hyper-
chromatic, pyknotic cells with abnormal shape. (D) Cohesive sheets of repair cells have regular nuclear membrane and evenly distribut-

ed chromatin (Papanicolaou stain).

Aol glths 23S AANSATE T3y oj9k= 92 Papilo
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£9 Z718 BT E£3 Austing Ramzy's ool @y
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Aol A& YO E LINEE o &S A+E o v TP W
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AFAGAME o] HA=H AFHNEAAES] AL A
F AZ 7]+ (collection instruments) &+ ZAAFAFS] 7)< (skills of
the provider)ll ¢J&ll 3A H$-Hrkr & 4 At Bishop &
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U AEPEE T A gz el wlE] A A
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