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Foreword

It isaprivilege,apleasureandsomethingpf asurprisefor meto write this Foreword
to the third edition of the Cervical Cytology Bethesda System Atlas. | mneagr
ined that a small meeting on tlbkampus of theNational Institutes of Healtin
BethesdalMaryland,onesnowyweekendin Decembed 988would beginaprocess
that has changed the practice of cervical cytolbgy both the laboratory anithe
cl i ni ci & aréuad the ivdrld. dhes third edition of the atlas continties
evolution,presentinghelatestrefinemens to the Bethesdeésystem(TBS) in a con
venient easyto-use reference designed to be accessible for cytopatholegibts
cytotechnologists regardless of laboratsejting.

Theinitial Bethesd&ystenworkshopwvasconvenedo addresawell-recognized
but seeminglyintractableproblemof variability in laboratoryreportsof Papanicolaou
smears [1]. Different laboratories used a multiplicity of terms includingpany
cases, Pap class numbers, with confusing and idiosyncratic modificatiahys or
plasiaterminology with multiple, poorlyreproducible gradations includinghéo-
logically inaccuratalistinctionbetweerchangesnducedby humanpapillomavirus
(HPV) and what was consi dermendepréduciblee dy s
distinction betwer severe dysplasia and carcinomasitu was sometimegsed
clinically to decide if a hysterectomy shouldgesformed.

The first Bethesda workshop, ably chaired iy Robert Kurmanconvened
roughly three dozen laboratorians, clinicians, and researehtists with the goal
of finding abetterway.Over 2 days, the following fundamental princippeserged
that have guided the Bethesda System from that déjsto

1. Terminology used by the laboratory must communicate appropriateliaid
cally relevaninformation to theclinician

2. Termirology shouldbeconsistenfrom onelaboratoryto anotheandreasonably
reproduciblén practicebut atthe sametime beflexible enoughto beadaptedn
a wide variety of laboratories and geograpgettings

3. Terminologyshould be continuously updated to reflect the most cutneafer
standing of the pathobiology of cervical neoplasia and integrate advances
laboratory practice

With these principles in mind, the workshop participants developed terminol
ogy based onhte underlying pathobiology of the morphologic changes of cervical
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vi Foreword

epithelial abnormalities. Squamous intraepithelial lesion (SIL) with only two
gradationglow andhigh grade)reflectedthe differentbiologic statesof productive

HPV infedions versus lesions with a higher risk of transitioning to precancer and
ultimately cancer. In addition to the SIL terminology, TBS also introduced the
concept of a fistatement of ldpergofithec y 0 o0
report and an importaguality assurance element. The new terminology was named

after the location of the workshop in Bethesliaryland.

Fastforward 25 years:

Additional Bethesda System workshops were convened in 1991 and 2001, and
thefirst two editions of this atlas weraiblished in 1994 and 2004 [2, 3]. Each of
these events was part of the continuing evolution of both scientific knowledge and
clinical practice, in particular:

1. A major recommendation from the 1991 workshop was thtdrier shouldbe
developed for the diagstic terms and for the determination of specimen ade
quacy,which led to the publication of the first atlgy.

2. The workshop in 2001 was the first to utilize the Internet in order to provide
everyone an opportuniffor input; over 2,000 comments werensideredorior
to themeetingwhich thenbroughttogetherover400 participantsncluding rep-
resentatives from over two dozen countfigs

3. Developments in laboratory practice and the transition for mahguiol-based
cytologyledto incorporatingmagesandcriteriaspecificto thesepreparationn
the 2004 atlas [3].

Of all thechanges introducealy TBS, noneéhasbeenascontroversiabsfi at y pi ¢ a |
squamous cellsfundet er mi n e ar ASG-USNASEUStightighteddthe
inherent limitationsf morphologic interpretation. Cytologic findingsgay beequive
cal, resultingn frustrationfor clinicianswho needto beableto makeclearcut man
agement decisionsAs ASC-US was (and stillis) the most commoncytologic
abnormalityreportedfor millionsof womenin the USA annually this poseda signifi-
cant clinical problenandthreatenedo overwhelmthe availablecolposcopgervices.

In responsgthe US National Cancerlnstitute sponsoreda clinical trial, the

ASCUSLSIL Triage Study,or ALTS, to resolve the question of bestactice[5].
The resultsof ALTS establishedmoleculartesting for HPV as the most cost
effectiveapproacho clarify equivocakytologicfindings.HPV testingis nowfirmly
integrated into algorithms both for primary cemliscreening andytology triage.

The resultsof ALTS and other clinical researchhave,in turn, informed the
developmenbf clinical managemerdlgorithmsinvolving dozenof organizations
andprofessionakocieties spearheadely the AmericanSocietyfor Colposcopy
and Cervical Pathology,mostrecentlyin 2012 [6]. At a time whentherewere
few testoptionsfor screeningand evaluation of abnormalfindings, management
algorithmsconsistedof linear branchpoints basedon a sequencef testresults.
With the multiplicity of testingoptionscurrently available,aswell asadditional
assayn the horizon, variouscombinationsof cytologic, molecular,and/orhis-
topathologictestfindings mustnow be integratedin orderto determinean indi-
vidualw o ma risk fer precancer/canceandi basedon thatlevel of risk T her
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Foreword vii

appropriate management. A new chapter on a risk assesbastt management
has been added to this atlas.

Beyond the field of cervical cytology, standardized terminology systeave
now beendevelopedor cytology of otherbody sitesincludingthyroid [7] andpan
creas [8], and most recently urine [9]. The ttigr terminology used in TB&as
also been recommended for reporting histopathology of FPated squamous
lesions @ the lower anogenital tract [1Q11].

Terminologymustevolveto keeppacewith ourinsightsinto the basisof disease,
to be responsive to the needs of the laboratory and clinician for clear communica
tion, and ultimatel y tuetotheesgirtof heundedy wo me
ing principlesthatguidedthefirst Bethesdavorkstop, thisthird editionof theatlas
refines the application of the Bethesda terminology based on experience gathered
over the past decade, especially related to the mtwgh of liquid-based prepara
tions and use of TBS in clinical practice.

DianeSolomon, M.D.
National Cancer Institute (Retired)
Bethesda, Maryland, USA
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Introduction

In thepastdecadesincethe publicationof thesecondeditionof the Bethesda&tlas

in 2004, considerable experience has been gained withsthand impact of the
Bethesda terminology for cervical cytology in clinical practice. This includes addi
tional experience with morphology on ligdihsed preparations, further insights

into HPV biology, implementation of HPV vaccination, and updatededimesfor

cervical cancer screening and the management of abnormal cervical cydatbgy
cancer precursors. Thus 2014 seemed to be the appropriate time for a review and
updateof the2001Bethesd&ystenterminologyandincorporatiorof revisionsand
addtional information into this third edition of the Bethesda Atlas for cervical
cytology.

Despiterecentconcernaboutthe demiseof the Papanicolaotest,asit gradually
yields itsrole as a primary cervical cancer screening test to HPV and other bio
marker testing,cervical cytology remains the most successful capcevention
programeverdevised Its specificitywill remainthecornerstonef futurescreenig
regimens, including those in women who have received HRYcination.
Additionally, in many sttings, cervical cytology will continue to be the filisie
screening test based on resources and local preferences. Hence, updafimg and
therrefinemenof morphologiccriteriafor thegreatvariety of entitiesseenn cervi
cal cytology, both nedastic and nomeoplastic, is an important function thfis
edition. Wide dissemination of this comprehensive and relatively inexpesittage
will therefore serve to maximize the overall value of the test in all practice settings.

Sinceminimal changesvere anticipatedo theterminologyrecommendeby the
2001Bethesd&ystem(TBS), therewasno consensus/orkshopheldin association
with the 2014 Bethesda System update. TherefareRitu Nayar, President of the
AmericanSocietyof Cytopathology(ASC)in 2014 ,appointedataskforce,chaired
by Dr. David Wilbur (ASC President in 2002), which was comprised o#latively
small group of cytopathologists and clinicians/epidemiologists in ordexped
tiously accomplisithistask.Following literaturereviewandformulationof thepro-
posed new andxpanded content for the atlas, a widely advertised Intéassd
public open comment period was initiated within the international cytopathology
community for a 3.8month period lasting from March throughidviune of 2014.

A total of 2454 responses wereceived from individuals in 59 countries spread
overabroaddemographicon proposaldrom eachof thea t | B2shaserbased
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X Introduction

surveysExcellentfeedbackvasgatherednthe proposedipdateswhichwascom:
piled and reviewed by the chaptesised task force working groups. This process
culminated in refinement of positions and content, which were iti@nporated
into the 2014 Bethesda System and this accompaayiasg;

This neweditionof theatlasexpandsonthe popularfeaturesof theprior editions
[1, 2]. A portionof thetextandimagesrom thefirst andsecondeditionshavebeen
retained for this edition, and credit is attributed to the individuals penticipated
in the 1988, 1991 and 20@ethesda Workshops and those who contributedeto
resultantt 994and2004BethesdatlasegseeAcknowledgmentsection).This edi
tion has 12 chapters, 6 of which correspond to the major Bethesda interpagtive
egories, with the remainder being dmted to other malignant neoplasrasal
cytology, reporting of adjunctive testing, compudesisted screening, educational

notes, ana new chapter on cervical cancer risk assessment. Each chapter consists

of a background discussion, a description ofrdééns and cytologic criteridyrief
explanatorynotesthatcoverdifficult morphologicpatternsandmimicsof epithelial
lesions(where applicable) samplereports,andselectedeferencesCytologiccrite-

ria aredescribedn generafor all specimertypesin everychapterfollowed by any
significantdifferencegelatedto specificpreparationypes.(Notethat TBSdoesnot
endorse any particular methodology or manufacturer(s) for specimen collection,
computerassisted screening, adjunctive HPV oratkesting) New to this edition

are increased content on basic disease biology as it pertains to each entity and dis

cussion®f the current clinical management guidelines.

Over 1000 images were evaluated for this atlas, including the 186 ifnages
the second edition. The images went through a multistage review process; first by
therelevantchaptergroup,andsecondlyby acytopathologist/cytotechnologistib
group of the Bethesda 20T4sk Force.Dr. Daniel Kurtycz is credited with the
management dfnages collected for this edition of the atlas. The 370 illustrations
in thisthird editionrepresena spectrunof morphologicchangeseenon bothcon
ventional smears and ligulthsed preparations (LBPs); 56% are new imagpes
44% are from the priomto editions; 40% are conventional preparations @0t
arefrom LBPs.For LBP specimerillustrations,thefigure legendsspecifywhich of
the two commonly used methods is illustrated: ThinPtédologic,Marlborough,
MA) or BD Sur ePat h HrhathBlO). Dieimayas sepresens |
classic examples of an entity whereas others were selected to illustrate interpreti
dil emmas or fAborderlined morphologic
same way by all cytologists. A greater number and warieb f fAnor nsal 0
well asmimicsof classicepithelialabnormalitiesareincludedin thethird editionin
order to provide a more complete representation of the morphologic variti#ns
can be appreciated in cervical cytolgpecimens.

Priorto thepublicationof thesecond:dition[2], selectedmagesverepostena
websiteopento cytopathobgistsandcytotechnologistsorldwide. Thisprocessvas
designedo evaluaténter-observewrariability andto provideaneducationatool for
cytologigds. Results of the Bethesda Interobserver Reproducibility SBIERST)
canbeviewedonlineandhavealsobeerpublished3, 4]. Tobuild ontheinformation
gathered from our experience with the BIRST project in 2003, we postedtB& of
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imagesrom thisatlasasii u n k n @mmanvebsiteopento the cytopathologycom
munity. Datafrom thiseffort, in which over850participantsubmittedheiranswers
onlineprior to the publicationof this atlas,providesa realisticgaugeof interpretive
reproducibility.Informationregardingheresultsof this exercisds availableon the
ASC website atvww.cytopathology.orgWhile knowledge of normahorphology,
its variations and epithelial abnormadiiis essential, some degreaentérobserver
andinterlaboratoryariability in interpretatiorwill alwaysremainareality [4, 5].

In parallel with the development of this third edition, a Bethesda 2014 website
resource has also been developed by an B8thesdaNebsiteTaskForceunder
thedirectionof Drs. DanielKurtycz andPaulStaatsin additionto displayingall the
illustrationsthatareusedin thisatlas thewebsitewill containmanyotherexamples
of presentations and entities that could netppovided in this print version. The
websitegroupwill alsobeexploringnewavenuedgor deliveryof thecontentwhich
has beerassembled during this update process. For further information on the
Bethesda web atlas please go to the educational resqageson the American
Society of Cytopathology website [6].

Although the Bethesda System was developed primarily for cersytalbgy,
specimens from other sites in the lower anogenital tract, such as the vagina and anus,
may be reported using similar teinology. As in the 2001 Bethesda System, the
termsii i n & ¢ & par fo m e sateketommendednsteadof i d i a g mehe i s 0
heading of the cervical cytology report. This terminology is preferred because cer
vical cytology should be viewed primarily @s sciieening test, which isome
instances may serve as adil consultation by providing an interpretatidimat
contributes to a diagnosiso A patientdés final di-agnos
gratenotonly thecervicalcytologyresultbutalsothehistory, clinical findings,and
other laboratoryesults such as molecular/biomarker testing and biopsy interpreta
tions [2].

As in prior editions, the current editors and authors have committed to making
the third edition affordable, and hence, widelyessible to all including practitio
nersin low resourceenvironmentsNo honorarieor royaltieswill beacceptedby the
editors/authors for this work. The editors, the 2014 Bethesda Sysiskiorce
members, and all the dedicated cytologists who havgibated to thisvonderful
project over the pasjuarter of a century are delighted to come together to thank
Drs. DianeSolomonandRobertKurmanfor their pioneeringvision in initiating the
organization and implementation of the Bethesda System in [[Q8H. Indeed
Bet hesdads c on tton thedi¢ld obaersicalacancer go fapbayond
just standardized reporting terminology. The Bethesda System formbddtack
for thefurtheringof ourunderstandingf HPV biology andprovidedtheframewak
necessary for the development of systematic and evidsaged cervicatancer
screening and management guidelines [8]. And finally, Bethesda brougtdritie
together with one cytologic voidenow able to effectively communicate scientific
andclinical data where previously such was difficult, if not impossible. Beaafuse
Bethesda, the interpretation of a high grade squamous intraepithelial lesien in
United States is based on exactly the same criteria as in India or anywheBaelse.
behaf of the American Society of Cytopathology, we, as a group are pleadsd to
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Xii Introduction

a part of this ongoing process and hope that the 2014 Bethesda System update and
this corresponding expanded atlas will prove useful in your practice.

Chicaggq IL, USA Ritu NayarM.D.
Boston,MA, USA David C.Wilbur, M.D.
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The2014BETHESDRY STEMORREPORTING
CERVICALYTOLOGY

SPECIMEN TYPE:
Indicate conventional smear (Pap smeas) Nquid-based preparation vs. other

SPECIMEN ADEQUACY

A satisfactoryfor evaluation(describepresencer absencef endocervical/trans
formation zone component and any other quality indicators, e.g., partially
obscuring blood, inflammatiormtc)

A Unsaisfactory for evaluation . . specifyreasor
I Specimen rejected/not processepgcifyreason
i Specimen processed aagamined, but unsatisfactory for evaluation of epi

thelial abnormality because afgecifyreason

GENERAL CATEGORIZATION ( optiona)

A Negative for Intraepithelial Lesion dtalignancy

A Other:Seelnterpretation/Resulie.g.,endometriakellsin a womand45s yearsof
age

A Epithelial Cell Abnormality: Seelnterpretation/Resul¢specifyéd s g u a oro u s 6
6 g | a nabappraprid¢

INTERPRETATION/RESULT

NEGATIVE FOR INTRAEPITHELIAL LESION OR MALIGNANCY

(When there is no cellular evidence otoplasia, state thkiin the General
Categorization above and/or in the Interpretation/Result section of the report
whether or not there are organisms or other wm@oplastic findings

NON-NEOPLASTIC FINDINGS ¢ptional to report optional to report; ligtot
inclusive
A Non-neoplastic cellulavariations
i Squamous metaplasia
i Keratoticchanges
i Tubalmetaplasia
i Atrophy
I Pregnancyassociated¢hanges

Xiii
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Xiv The2014BETHESDBYSTEMORREPORTINGERVICALYTOLOGY

A Reactive cellulachanges associatedth:
T Inflammation (includesypicalrepair)
A Lymphocytic (follicular)cervicitis
I Radiation
T Intrauterine contraceptive devi¢eJD)
A Glandular cells status pdsysterectomy

ORGANISMS
A Trichomonasraginalis

A Fungal organisms morphologically consistent v@#mndidaspp.

A Shift in flora sggestive of bacterialaginosis

A Bacteria morphologically consistent witctinomycespp.

A Cellular changes consistent with herpes simplexs
A Cellular changesonsistent witltytomegalovirus

OTHER

A Endometrial cellsif a womard45 years of age
(Specify if fAnegative f o)

EPITHELIAL CELL ABNORMALITIES
SQUAMOUS CELL

A Atypical squamous cells
1 of undeterminedignificance(ASC-US)
I cannot exclude HSILASC-H)

A Low-grade squamous intraepithelial lesi®SIL)
(encompassing: HPV/mild dysplasia/CIN

A High-grade squamous intraepithelial lesion (HSIL)

squamous

(encompassing: moderate and severe dysplasia, CIS; CIN 2 and)CIN 3
I with features suspicious for invasidhifivasion issuspected

A Squamous cell carcinoma
GLANDULAR CELL

A Atypical
T endocervical cells (NOSr specify incomments
i endometrial cells (NOSr specify incomments
i glandular cells (NO®r specify incomments

A Atypical
i endocervical cells, favareoplastic
i glandular cells, favoneoplastic

ritagoreti26@gmail.com
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The2014BETHESDA SYSTEM FOR REPGHERNEALYTOLOGY XV

A Endocervical adenocarcinoma in situ
A Adenocarcinoma

I endocervical

i endometrial

I extrauterine

T not otherwise specifie(NOS)

OTHER MALIGNANT NEOPLASMS: (specify)
ADJUNCTIVE TESTING

Provide a brief descriptionf the test method(s) and report the result so that it is
easily understood by the clinician.

COMPUTER-ASSISTED INTERPRETATION OF CERVICAL CYTOLOGY
If case examined by an automated device, spéeifice and result.

EDUCATIONAL NOTES AND COMMENTS APPEND ED TO CYTOLOGY
REPORTS (optional)

Suggestions should be concise and consistent with clinical folloguidelines

publishedby professionabrganizationgreferenceso relevantpublicationsmaybe
included).
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George G. Birdsong and Diane Davis Davey

Adequacy Categories

Satisfactory

Satisfactory for evaluation

(describe presence or absence of endocervical/transformation zone congramhent
any other quality indicators, e.g., partially obscuring bloodlammationegtc.,
asappropriate)

Unsatisfactory
For unsatisfactory specimens, indicate whether or not tleedtdry has processed/
evaluated the slide. Suggested wording:

A. Rejected specimen:
Specimen rejected (nptocessedpecause
broken,etc.)

B. Fully evaluated, unsatisfactogpecimen:
Specimen processed and examined but unsetiisfafor evaluation of epithe
lial abnormality because of (obscuring blood, etc.)

(specimen not ladled,slide

Additional comments/recommendations, as appropriate
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22 G.GBirdsongandD.D Davey

1.1  Background

Evaluation of specimen adequacy is considdrgdnany to be the singlmost
important quality assurance component of the Bethesda sy$tenfirst two ver
sions of the Bethesda terminology included three categories of adegaasfae
tory, unsatisfactoryandaf b o r d eategarymigafly termedfi | ¢han® pt i mal 0o
andhen renamed fAsat iosfianc t1Proyl . b ultlsystem2iOtle d
eliminated theborderline categoryin part,because of confusion among clinicians
as to theappropriate followup for such findings and also due to the variabitity
criterifusd t o report fAsatisfactor yi. Bopro- | i mi
vide a clearer indication of adequacy, specimens are now designated aBsaither
i sf aotiaumny@ti sfactory. o

Prior to the2001 Bethesda system (TBS), critefaa determining adequacy
were baseentirely on expertopinion and the few availablstudiesin thelitera-
ture. Laboratory implementatiaf someof these criteriavas shown tde poorly
reproducible 2i 4]. In addition, the increasinguse ofliquid-based cytol ogy
necessitateddeveloping criteria applicableto these preparationsThe 2001
Bethesda adequacy criteria were basagublished datdo the extenpossible
and were tailoredto both conventional andiquid-based preparationor this
edition of the TBSatlas, dateand clinical experience regarding specimade
quacysince 2001 wereeviewed Jeadingto the offering ofadditionalguidancefor
special situations, suchs assasing cellularityin specima&s obtainedfrom
postradiation patients, interfering substanaeghuman papillomavirugesting.

1.1.1 ExplanatoryNotes

For satisfactoryspecimensinformationon transformatioreonesamplingandother
adequacyjualifiersshoutl alsobeincludedin thereport.Providingclinicians/spee

imen takers with regular feedback on specimen quality promotes heightened atten
tion to specimen collection with consideration for the use of improved sampling
devices and preparatidg@achnologes.

Any specimen with abmmal cells (atypical squamous cells of undetermined
significance (AS@US), atypical glandular cells (AGC), or worse) is by definition
satisfactory for evaluation. If there is concern that the specimen is compromised, a
note may k appended indicating tha more severe abnormality cannog
excluded.

Unsatisfactory specimens that are processed and evaluated mamsiderable
time and effort on the part of the laboratory. Although an epithelial abnormality
cannot be excluded isuch specimens, reportirg information such as the pres
enceof organismspr endometriatellsin women45 yearsof ageor older,etc.(see
Chap.3), may help direct further patient managemp]. Note that thevresence of
benign endometrial cells at any age does not make an otherwise unsatisfactory
specimersatisfactory.
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1 SpecimerAdequacy 3

Longitudinal studies looking at both conventional and lipédedpreparations
found that uns#faciory specimens that were processed and evaluatedrneee
often from highrisk patients, and a significantly greater number of these fokre
lowed by a squamous intraepithelial lesion (SIL) or cancer when compared to a
cohortof satisfactoryndexspecinens[6i 8]. UnsatisfactorycasesvhicharehrHPV
positivehavebeenreportedo haveamuchhigherrisk for precanceroukesionsthan
those that are hrHPV negati&.

1.2 Minimum Squamous Cellularitriteria
1.2.1 Cellularity

There is no further evidenaince the last Bethesda System update in 20GLigo

port adjustment of the minimum cellularity requirements for routine cerejtal

ogy screening and followp. However,published literature and laboratgmactice
expeience since the 2001 Bethestvorkshop demonstrates ongoing confusion
regarding the minimum cellularity estimates in special circumstances. Cytologists
haveoftenappliedrigid minimumcellularity estimatego vaginalandpostradiation

or postchemotherapy specimens, leading to ahigsatisfactory rate in theset

tings P]. QuirogaGarza found that almost half of 276 women with unsatisfactory
resultswereover50,and85 % of thesewomenhada historyof gynecologiaccancer.

The most common cause for the unsatisfactory specimasdow squamousel
lularity [10]. Womenwho have received radiation, chemotherapy, hysterectomy, or
trachelectomyfor invasive cancer often develop atrophic and reparative cellular
changes, ahwhen a cervix remains, there is frequently stenosis anedkeat

omy [11]. There is little scientific evidence that a minimum cell threshold of 5,000
isrequiredin thesecircumstancessomeinvestigatorsecommendlowerthreshold

of 2,000cells in these patienfd2]. The 2001 Bethesda atlas stated thatimmim
cellularity criteria were developed for use with all cervical cytology specimens, but
it is emphasized in this update that a 5,000 cell threshold simotlbe rigidly
applied in vagal and postherapyspecimens.

Liquid -Based PreparationgFigs.1.1i 1.11):

An adequate liquidased preparation (LBP) from a woman with a cervix should
have an estimated minimum of at least 5,000 -wisllialized/weHpreservedsqua

mous or squamous nagtlastic cells. This range applies only to squamous cells.
Endocervial cells and completely obscured cells should be excluded them
estimate Womenwho have had chemar radiation therapy, who are postmeno
pausalwith atrophicchangespr who arepod-hysterectomynayhavesamplesvith

fewer than 5,000 cells, and susecimens may still be considered adequate at the
discretion of the laboratory. The patient history must be taken into consideration in
such casesSamples with less than 2,000 cellmwever,should be considered
unsatisfactory in mostircumstances
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4 G.GBirdsongandD.D Davey

SomehaveadvocatedhatLBPswith 5,000 20,000cellsareof borderlineor low
squamougellularity. In specimens with suspectémv cellularity,an estimation of
totalcellularity canbeobtainedy performingrepresentativéield cell counts A min-
imum of tenmicroscopidields, usuallyat40x, shouldbeassessedlongadiameter
that includes the center of the preparation anditieeagenrumber of cells per field
estimatedWhenthereareholesor emptyareaonthepreparationthepercentagef
thehypocellularareashouldbe estimatedandthefields countedshouldreflectthis
proportion. Although both LBPBavesimilar numbers of cellsverall, SurePafth
(BD DiagnosticsDurham,NC) slideshavea highercell densitythando ThinPrefs
(Hologic, Inc., Bedford, MA) slides because of the smaller preparation diameter
with SurePath (seeTablel.1). Siebers et abvaluated several differeptotocols for
estimation oflow cellularity ThinPrep specimens and found that countifige
fields along a horiantal diameter and five fields alongvarticaldiameter (SKML
protocol)at10x hadthebestcorrelationwith areferencanethodthatutilizedimage
analysissoftwarefor countingcells[13]. Howeverwhenall of theirmeasurementst
different objective paversweremergedthe differencesetween the SKML anthe
Bethesdarotocols(asnotedabove)werenot statisticallysignificant.

Tablel.1 provides the average number of cells per field required to achieve a
minimumof 5,000cellson anLBP giventhepreparationdiameterandfield number
of theeyepiecdocular).Forindividualsusingeyepieceandpreparationsotshown,
the formula is: number of cells required per field = 5,000/(area of preparation/area
of field). The diamedrs of SurePath and ThinPrppeparations are 13 and 20 mil
limeters(mm), respectivelyThediameterof amicroscopidield in millimetersis the
field numberof theeyepiecalividedby themagnificationof the objective.Thearea
of the field isthen determined by the formula usedcalculate the area of a circle
[pi x radiussquared; . Themagnificationpowerof theoculardoesnotaffectthis
calculation L4, 15]. For additional explanation of the pertinent optical principles,
seehttp://www.microscopyu.com/articles/formulas/formulasfieldofview.html.

Figuresl.1, 1.2, 1.3 1.4, and1.5showcell coverager densityin unsatisfactory,
borderline satisfactory, and satisfactory ligh@sed preparations. These ar
referencémagesastheydo notrepresenain entiremicroscopidield; thus,thecell
densityshownin theimagescannothe comparedlirectlyto Tablel.1for estimation
of squamousellularity.

In someinstancesthecellularity onthepreparedslide may noberepresenta tive
of the collected sample. Slidesith fewer than 5,000 cellshouldbe examined to
determingf thereasorfor the scantellularity is a technical problem related tslide
preparatiorsuchas arexcessivelploody specimenf atechnical problem igentified
andcorrecteda repeafpreparatiormayyield adequateellularity (Fig. 1.6a,b). However,
the adegjuacy of each slideshouldbe determined separatejnd notcumula tively.
Attemptsto determinecellularity cumulativelyby summingthe cellularity of mul- tiple
inadequate slidemaybe confoundedy uncertainty regardintipe truecellularity of the
specimergnottheslide),whichmightbesubstantiallyessthanin aspecimenwith normal
slidecellularity. Thismatteris in needof moreresearh, andhencehisguidelinemaybe
subjectto changen thefuture.Giventherelativelylow minimum criterion for adequate
cellularity, cautionis warrantedn borderline case§ he report should clarify whether
blood, mucus, lubricant, inflammatioror technical artifact contributedo an
unsatisfactonsampleor whetherthe problemwassimply low squamousellularity.
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Table 1.1Guidelines for estimating cellularity of liquidased preparations

Prep.

diameter Area
(mm) (mnr?)
13 132.7
20 314.2

FN field number

FN20 eyepiece/10x objectivi FN20 eyepiee/40x objective

Number of
fields at
FN20, 10x
42.3

100

Number of
cells/field for
5K total
118.3

50.0

Number of
fields at
FN20, 40x
676

1,600

Number of
cells/field for
5K total

7.4

3.1

FN22 eyepiece/108bjective FN22 eyepiece/40x objective

Number of Number of Number of Number of
fields at cells/field for fields at cells/field for
FN22, 10x 5K total FN22, 40x 5K total
34.9 143.2 559 9.0

82.6 60.5 1,322 3.8
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Fig. 1.1Unsatisfactory dué scant squamous cellularity. Endocervical cells are seen in a
honeycomb arrangementBP, ThinPrepat 10xmagnification)
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Fig.1.2 Unsatisfactoryi scantcellularity (LBP, SurePath Althoughthisimagecannotbedirectly
comparedo amicroscopidield, this SurePattslidehadfewerthan8 cellsper40xfield. A SurePath
specimenwith thislevelof cellularitythroughouthepreparatiowould havefewerthan5,000cells
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. Q

Fig. 1.3Satisfactory, but borderline squamous cellularitiB®, SurePath. At 40x, there were
approximately 11 cells per field when ten microscopic fields along a diameter were evaluated for
squamous cellularity; this would give an estimated total cell count between 5,000 and 10,000
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Fig.1.4 Satisfactory, buborderine squamosi cellularity {BP, ThinPrep): 10x fields of aThinPrep
specimershouldhaveatleastthis level of cellularity to be consideredatisfactoryAt 40x magnifica
tion of this ThinPrepspecimentherewereapproximatelfour cellsperfield, whichwould correspond
to slightly over5,000 cells. Note that thisvel of cell density woulde unsatisfactoryn a SurePath
LBP (seeFig. 1.2), correspondingo lessthan5,000cellsbecaus®f the smallerpreparatiordiameter
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-

Fig. 1.5Squamous cellularity is safactory in thisLBP from a 70yearold woman with aratro-

phic cell pattern (BP, SurePath. LBPs may show less nuclear enlargement tbamventional
preparationsiueto fixation in the suspendedtate Thetransformatiorzonecomponent(sinay be
difficult to assess iatrophy

Fig. 1.6Unsatisfactory specimen reprocessing. Original preparatioleff) from a 54yearold
womanwasunsatisfactorglueto scantssquamousellularity andexcessivélood(LBP, ThinPrep.
Reprocessing with glacial acetici@cesulted in a satisfactory sampke ight)
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Fig. 1.7 Satisfactory vaginal cytology from a §@arold, status post total hysterectomy (with no
cervixremaining) for endometrial adenocarcinorhB, ThinPrep. Cellularity was estimated to
be <5,00 but it was considered satisfactory since the source was vaginal
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e

Fig. 1.8(a, b) Low-cellularity but satisfactory specimen in woman witktory of radiation (BP,
ThinPrep contributed by Fang Fan, MD)
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Fig. 1.9 ow-cellularity but satisfactorypecimen from a woman with history of pelvic radiation
(LBP, SurePath
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Fig. 1.10Atrophy: borderline cellularity in.BP preparations from two different postmenopausal
women [BP, ThinPrep. Parabasal cells can be seen isolatedeft) or in clustersl, right). It
may be difficult to distinguish parabaggpe cells fronsquamous metaplastic cells in specimens
showingatrophydueto avariety of hormonalchangesncludingmenopausegostpartunchanges,
and progestational agents
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Fig. 1.11Unsatisfatory specimen from a 39earold woman [BP, ThinPrep. Abundant
endocervical cells and mucus are seen; however, the squamous component is inadequate

Conventional Preparations(Figs.1.12'1.16):

An adequateonventionaktervicalspecimershouldcontainanestimatedninimum

of approximately8,000 12,000 weHlpreserved and wellisualized squamous epi
thelial cells As was noted above for liquisthsed preparations, this minimum cell
range should be estimated, and laboratories should not count individisaincel
conventionally prepared slides. This cellularity range should not be considered a
rigid thresholdandcommentselatecto lower cellularityin posttherapyandvaginal
specimens also apply to conventional preparationdsi Ref er ence | mage
celularity are illustrated in Figsl1.12 1.13 1.14 1.15 and1.16 These reference
imageshavebeen computer edited to simulate the appearance of 4x fields en con
ventional preparations. Cytologists should compare these images to specimens in
guestion tadeterminef there are a sufficient number of fields with approximately
equalor greatercellularity thanthereferencéamagesForinstancejf animagecor-
respondindo a4xfield with 1,000cellswasusedasthereferenceaspecimemwould

needto have atleasteightsuch4x fields to bedeemedo haveadequateellularity.

1.2.2 ExplanatoryNotes
Strict objective criteria may not be applicable to every case. Some slides with cell

clustering, atrophy, or cytolysis are technically difficult to count, thede may be
clinical circumstances in which a lower cell number may be considered adequate.
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Fig. 1.12Squamous
cellularity: this image
depicts the appearance of a
4x field of a conventional
preparation with approxi
mately 75 cells. The
specimen is unsiafactory if
all fields have this level, or
less, of cellularity. It is to be
used as a guide in assessing
the squamous cellularity af
conventional smear (Used
with permission, © George
Birdsong, 2003)

Fig. 1.13quamous
cellularity: this image
depicts the appearance of a
4x field of a conventional
preparation with approxi
mately 150 cells. If all fields
have this level of cellularity,
the specimen will meet the
minimum cellularity
criterion, but by only amall
margin (Used vth
permission, @George
Birdsong, 2003)

Laboratories should apply professional judgment and employ hierarceida
whenevaluatingheseuncommorborderlineadequacyasesit shouldalsobekept
in mind thatthe minimumcellularity criteria describecherewere developedor use
with cervical cytologypecimens

The recommendation for a minimucellularity of 5,000cells for an LBP is
based on relatively limited scientific evidend®,[17]. This threshold is lower
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Fig. 1.14Squamous
cellularity: this image
depicts the appearance of a
4x field of a conventional
preparation with approxi
mately 500 cells. A
minimum of 16 fields with
similar (or greater)
cellularity are needed to call
the specimen adequdtdsed
with permission© George
Birdsong, 2003)

Fig. 1.155quamous
cellularity: this image
depicts the appearance of a
4x field of a conventional
preparation with approxi
mately 1,000 cells. A
minimum of eight fieldswith
similar (or greater)
cellularity are needed to call
the specimen adequdatdsed
with permision, © George
Birdsong, 2003)

than the 8,000L2,000 minimum cellularity for conventional preparations, because
LBPs, by virtue of the preparation methodology, present a more random (and pre
sumably more representative) sampldhaf collected ervical material. Although

there are significant differences between ThinPrep and SurePath, there are not
sufficient data to justify different minimum cellularities for the LBPs currently on
the market.
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Fig. 1.16Squamous
cellularity: ths imagedepicts
the appearance of a 4x field
of a conventiongireparation
with approximately 1,400
cells. A minimum of six
fields with similar (or
greater) cellularity are
needed to call the specimen
adequate (Used with
permission, © George
Birdsong,2003)

The relationship of number of cells present on a slide and the detection sensi
tivity for epithelial lesions has only been rarely investigated. One study reported a
higher rate of detection of higlrade lesions when cellularity on LBBzceedd
20,000 [L8]. However, this study did not assess fategative rates vs. cellularity.
Investigators have attempted to perform seeding experiments to determine if there
are minimal cellularity requirements for successful identification of abnaratial
in LBPs; however, no conclusions were reached, leading the authors-tgestig
that a pragmatic approach be maintained with minimum cellularity being set at
5,000 10,000 squamous cell$g]. Kitchener et al, in a recent, very thorough study
involving 56 hboratories in the United Kingdom, assessed the relationships
between cellularityabnormal cell counts, and detection of abnormalities in liquid
based cervical cytology preparations. They concluded that a minimum acceptable
cell count of15,000 and5000 for SurePath and ThinPrepespectively, would
probably achieve the best balance between maintaining low levels of inadequate
slides and not compromising the chances of detecting abnormalities. Although these
suggested cell counts differ for the twrepardéion types, the proportion of slides
which fell under the respective cutoffere similar for the two preparions, and
actually tended to be lower with SureP&HB][ Laboratories may choose to append
a quality indicatorneabwsgouamousucél lagl @ébio
specimens that meet minimal criteria for satisfactory eddltity but have only
5,000 20,000cells.

Cellularity can be quickly and reproducibly estimated in LBEg P0]. Some
manufacturers include estimation of LBRIlularity during training. Preliminary
studies show that reference image methodology for conventional preparations is
quickly learned and has better interobserver reproducibility than the previous
Bethesda 10 % slide coverage criteri@][ Additional studiesrelating sensitivity
to cell number would be useful for all preparation types.
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The Collegeof American Pathologists (CARurveydatashowsthatthe 50th per
centileratesfor unsatisfactorgpecimeng US laboratoriesare1.0,1.1,and0.3% for
conventional, ThinPrep,and SurePath preparationgspectively{22]. Unsatisfactory
rates that significantidiffer from these thresholda anindividual laboratory should
prompt carefukvaluationfor the possibé causes relatingp samplingmethodology,
preparation technique, patient populationjnterpretatiorthresholds.

1.3  Endocervical/Transformation ZonéeC/TZ)
Component(Figs1.17¢1.22)

The presence of transformation zone sampiggot necessary for an adequate
specimeri only squamousellularity, asnotedabove s necessaryHowever labo
ratories should report thiresence or absence of a transformation zone component
as it may be useful quality assurance meastier. both conventional and liquid
based preparations, an adequate transfoomatbne sample requires latist ten
well-preserved endocervical or squamous metaplastic cells, singly or in clusters
(Figs.1.17,1.18 1.19 1.20, 1.21, and1.22. Thepresenc®r absencef atransfor
mation zone component is reported in the Specimeéegdacy section unless the
woman has had a tothlysterectomy. Degenerated cells in mucus and parabasal
typecellsshouldnotbe countedn assessintransformatiorzonesampling.n such
casesthelaboratorymayelectto makea commentaboutthedifficulty of assessing
thetransformatiorzonecomponentSeeFig. 1.22for discussiorregardingdifficul -

ties indifferentiating metaplastic and parabasells.

1.3.1 ExplanatoryNotes

In the past, there was concern that the squamocolumnar junction haeemot
adequately sampled when the cytology specimen lacked an EC/TZ component,
implying that the region at greatest risk of showing SIL might not have been well
represented. A negative cervical cytology test lacking cellular evidence of trans
formation zone sapling was thought to be at increased risk of being falsely neg
ative. However,data on the importance of the endocervical/transformation zone
(ECI/TZ) component are conflicting. Cressctional studies show that SIL celte
more likely to be present opeacimens in which EC/TZ cells are presgt&i 25].
Conversely,longitudinal studies have failed to show that women with negative
cytology tests which lack an EC/TZ component have a higher risk ofgnagte
squamous intraepithelial lesions (HSIL) over tithan women with negative tests
thathaveanadequat&C/TZ componen{26i 31]. In oneof thesestudiesarandom
sampleof thosewith negativescreeningytologyandHPV tests(aswell aswomen

with any cytologic abnormalities or higiisk HPV) were offerd repeatytology,
colposcopy, and biopsy. The follewp results did not show a significatiffer- ence

in detection of HSIL between patients who were EC/TZ negative in the initial
screeing evaluation and those who were EC/TZ positiXé.[ Finally, retospee

tive casecontrol studies have failed to show an association betweenrniadsdive
interpretationof specimensand lack of EC [32, 33]. A recentCanadiarreview
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Fig. 1.17Endocervical cellsGP). Distinct cytoplasmic borders are seen in thester of cells on
theleftt gi ving a fihoneycombo a pghtésseeafrom asideVidwe cel |
giving the fApicket fenced appearance

Fig. 1.1&ndccervical cells(BP, SurePatf. Cellular dissociation is more frequent in litoesel
preparations than in conventional smear preparations
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S _.

Fig. 1.1%ndocervical cellsLBP, SurePath Routine screening, 2yearold woman, NILM on
follow-up. Normal endocervical cells may appear in large hyperchromatic fragments, often in the
centerof somel BPs. Thethicknesf thefragmentmaygive theappearancef architecturatisar

ray; howevernhotenormalappearingellsatthe peripheryof the fragment.Additionally, focusing

up and down through the fragment reveals normal spacing of dislisict cytoplasmic borders,
andblandnuclearchromatin Normalendocervicatell groupswith this appearancehouldnotbe
confused withneoplastic clusters that show more crowdjegenwithin a single layer of cells),
nuclearenlargementuclearmemlbyaneirregularity,andabnormakhromatinpattern

Ko

P

Fig. 1.20Transformation zone componehBP, SurePatf. Normal endocervical celfsom the
upperregion of the endocervical canal can closely mimic squamous metaplastic cells
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Fig. 1.2INormal squamos metaplastic celld BP, SurePath. Routine screening. Twensight
yearold woman

Fig. 1.22Atrophy (CP). Degeneated cellsn mucusandparabasatype cells shouldot becountedn
assessingransformatiorzonesampling.lt may be difficult to distinguish parabasatype cells from
squamous metaplastic ceils specimenshowingatrophydue to avariety of hormonal changes
including menopause, postpartum changes,progestational agentk such caseghe laboratory
mayelectto makeacommentbaut thedifficulty of assessinthetransformatiorzonecomponent
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concludedthatwomenshouldnot be scheduledor early repeattestingbecausef
lack of transformatiorzonesamplingunlessanabnormalitywassuspecte34, 61].

HPYV testingappeargo be independenbf transformationzone sampling,and
thustheadditionof HPV co-testingin womenaged30yearsandolderwill provide
somereassurancthat no lesionis presenin womenlacking EC/TZ who arealso
HPV negative, and may additionally providerneased sensitivity fotesionsaris
ing high in the endocervicakanal(e.g.,adenocarcinoman situ and adenocarei

noma)[35, 36]. One casecontrol studyfound no differencein the rate of
adenocarcinomén situ (AlS) after negativecervical cytology with or without
endocervical cells37].

This 2014 TBS update still recommends reporting the presence or almence
EC/TZ componenasaqualityindicatoreventhoughtheabsencef anEC/TZcom
ponent should not lead to early repeat screening. If a dlioay@ provider only
rarely or never ofains an EC/TZ component in a diversified populatiomoimen
including those of childbearing age, this may indicate an issue with sampkhg
ity. In addition, the presence of EC/TZ component may provide valiraiolena
tion in women with a history foatypical glandular cells, earlgdenocarcinoma,
trachelectomy for earlgtage cancer, or other higisk processes.

Automated screeninglevicesoften include EC/TZ componenia the fields
selectedfor review. When manually screening, cytotechnologists should look-care
fully for endocervical cellastheycan beeasilyoverlooked 38]; howeverijf an EC/
TZ components notvisible on anautomated screeand thespecimen appeats be
NILM andsatisfactorythere may belimited valuein extensivemanualrescreeningo
locateaEC/TZ componernit routine screening situations. Laboratories shdeielop
policieson howto handleandreportnegativespecimensvith no EC/TZ com ponent
thathaveundergonautomatedcre=ning.Educatiorof clinical providerscon cerning
themanagement recommendations reldatespbecimen adequacgay be useful.

1.4  Obscuring FactoréFigs.1.23and1.24)

Specimens in which more than 75 % of squamous cells are obscured kaould
termed unatisfactory, assuming that no abnormal cells are identified (FXJ).

When 5075 % of thecells are obscutk a statement describing the specinasn

partially obscuredshould follow the satisfactory ternihe percentage ofells

obscured, not the sliderea obscured, should be evaluated, although mingehl

lularity criteria should also be appliedNuclear preservation and visualizatiare

of keyimportanceandchangssuchascytolysisandpartialobscuringof cytoplas

mic detail may not necessarihterfere with specimen evaluation. Abundaytbl

ysis may be mentioned as a quality indicator, but most such specimeots|dalify

as fAunsatisfactoryo unl ess rlkearitetizyareal | n
similar for liquidbased and anventional preparations. In LBPs with obscuring
factors and borderline cellularity (see Fitj8and1.4), laboratorieshould esmate

whether minimum numbers of walisualized squamous cellare present as
described above. When particular cells omaref diagnostic intereateobscured,

a report comment aicdarny i neg add epdos sd .bd.e, af
fi s e v eteigflananatim 0 (1R4).g .
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Fig. 1.23Unsatisfactory due to obscurimgite blood cell{CP). If 50i 75 % of the epithel cells
arecoveredobscuringinflammationshouldbe mentionedn the Quality Indicatorssectionof the

report (>75 % obscuring is considered unsatisfactory if no abnormal cells are identified). In
assessing the adequacy of a slide with respeigouring factors and cellularity, osleouldkeep

in mind that the minimum cellularity criteria outlisi@bove refer to welNisualizedcells

1.4.1 ExplanatoryNotes

Reporting obscuring factors may be indicated because of patient cquality
concernsTheadequacyssessmertf specimensvith partialobscuringfactorshas
been shown to have fair interolbger reproducibility B9]. Although retrospective
casecontrol studies32, 33] fail to show that partial obscuring factors indicesk

for a falsenegative interpretation, prospective studies have not been done. Liquid
based preparations have bedrown to be relatively free from obscuring factors
when compared to conventional preparatigt.

1.5 Interfering Substance¢Figsl.6and 1.25
1.5.1 Lubricants(Fig.1.25
Studief theimpactof lubricantson ThinPrepPaptestshaveshownvaryingresults.

Somehaveshownminimalimpactwith waterbasedubricantq41, 42], while others
haveshown a significant effect on adequacy rat% 45]. Lubricantscontining
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Fig. 1.24Satisfactory for evaluation; extensiag-drying artifact present. Atypical squamous cells

cannot exclude highgrade squamous intraepithelial lesion (ABE(CP). Enlarged palenuclei

with indistinctchromatin Thenucleiarecrowdel andlack anorderlyarchitecturabrrange ment.

Notethatif theinterpretations atypicalcells or worse thenthe specimercannotbe consid ered
funsatisfactoryo regardl ess odualitg isgobgicfodlan- s g u a mc
up inthis case was HSIL/CIg

carbomer®r carbopolpolymershavea markedadversémpacton the cellularity of
ThinPrepd42, 45 (Fig. 1.25, andthemanufacturerecommendsgainstheir use.
Reprocessing is less likely to be successful in specimenslubititant material
[43]. Somdaboratoriehavesuccessfullyreprocesseduchspecimensisingamodi
fied SurePath preparation techniqdé€][ Most studieshavenot found an adverse
impact of lubricants on conventional preparatigh& 50].

Interfering sibstances have little to no effect on thesatisfactory rates of
SurePath specimens]i 53], SurePath specimens generally show the lowest
isfactory rates among the liqulthsed preparation2?, 54]. As of this writing,no
irecoveryo prePatic specimens with interfer®g subses habeen
published, and there does not appear to be a need for such a procedure.

1.5.2 Excessivel¥loodySpecimengFig.1.6)

Abundant blood in a ThinPrep vial may interfere with ligbmsed processing by
clogging the filter. Several studies have do@anted that bloody specimens that
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Fig. 1.28Unsatisfactory due to excess lubricant;yg@rold woman ILBP, ThinPrep. Lubricant

may mimic bloodor mucusatlow magnification(a, left). On highermagnification the materialis

granul ar and | ysed RBC prght)RmBaCtitidheggswhehHawellighar e no
unsatisfactory rate due to lubricant interference should be advised of manufacturer recommenda
tions regarding lubricant usage as part of lalwoyaqualityassurance

initially have unsatisfactory preparations can be successfully reprocessed by utiliz
ing a diluted glacial acetic acid washb| 56] (Fig. 1.6a, I). The ThinPrep unsatis
factory cervical cytology rate can ldecreased by over halfith a glacial acetic

acid wash assuming that the original sample included sufficient squasils{iS5i

58]. However laboratorieshouldbe awarethat somestudieshavedocumented an
impact on HPV testing; this may vary with the HPV test used and thee di/p
processing or reprocessing procedures used by the laboratpBp] 60].

1.6 HumanPapillomaviruslestingon Unsatisfactory
Specimens

The2012ASCCPConsensu&uidelinesor theManagemenof AbnormalCervical
Cancer Screeningestsincluded adequacmanagement guidelines vetted ay
national consensus conferend][ The role of highrisk humanpapillomavirus
(hrHPV)triageandco-testingwasspecificallyconsideredSomeHPV assaysio not
utilize a nucleic acid sequencecontrol to indicate the presenceof cells in the
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sample, and the negative contBNA in other HPV tests may not be specific for
cells of epithelial origin. In these scenarios, a negative HPV test could be falsely
negative anadannot be relied upon when the cervical cytology istisiactory. If

HPV testingis donein unsatisfactorgpecimenandis positive ,thewomanwill still
require some addition&bllow-up.

1.7 Management Guidelines Related #tadequacy

The 2012ASCCP consensus guidelines for management of patients withisunsat
factory cervical cytology specimens are listed bel64.

Management ofWomenwith Unsatisfactory Cytology

1. Repeat cytology ini2t months is recommended for women with unsatisfactory
cytology. hrHPV triagetestingis notrecommended/Nomenwith unsatsfactory
cytology may receive treatment to resolve atrophy or obscuring inflammation
(when a specific infection is noted) prior to repeat cytology. If a Pap test is
unsatisfactory due to lowetlularity in a woman with a recent negative screen
ing history(i.e., the current, unsatisfactory Pap was taken at a shorter interval
than suggested in the screening guidelines), the timing of the repeat Pap test
triggered by the current unsatisfactorgpPtest can be adjusted to a longer time
interval.

2. Colposcopy igecommended when a woman has had two consecutive unsatis
factorycytologytests Colposcopycanalsobe performedf thewomanis known
to beHPV160r HPV18positiveby genotypingor if sheis age30 or greaterand
is hrHPV positive.

Management of Womenwith Cytology Reported as Negative but with Absent

or Insufficient EC/TZ Component

1. For women aged 30 years and older, hrHPV testing is preferred when cytology
is reportedasnegativewith absenEC/TZ componentlf thehrHPV testis nega
tive, routine speening interval is recommended. Repeat cytology in 3 years is
acceptable if hrHPV testing is not performed.

2. Forwomenaged21i 29 years routinescreenings recommendeavhencytology
is reported as negative with absent EC/TZ component. hrHR&stimg isnot
indicated in women aged P39 yearshoweversome women in this aggoup
may elect to undergo hrHPV primary screening using fpAroved testing
methods (for patientsithe United States).

1.8 ReportFormatting
TheBethesdaystenrecommendshatspecimenadequacyereportedn adiscrete

section of the report. If a specimen is unsatisfactory, the reason(s) malealso
reported in this section as quality indicators.
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Nothing should be reported with respect to intraepithelial lesions or neaplasia
the Interpretatin section for an unsatisfactory specimen because by defittiton
specimen is unsuitable for evaluation. Statements regarding inflammation; organ
isms, or other causes for an unsatisfactory specimen may be reported in
Interpretationsection insteaaf in the Specimen Adequacy section if thathe
preference of the laboratory or clinician.

Laboratories that utilize the optional General Categorization section in their
reports may elect to | eave tisfadtosy,seeect i 0
Adequacy (or I nterpretation) sectiono
Categorization statement on the report even though a specimen is unsatisfactory
may facilitate computerized or manual sorting of reports. It is suggested but not
mandatory that th Adequacy section be listed first in the report.

1.9 SampleReports

Example 1

Specimen Adequacy:

Satisfactory for evaluation; endocervical/transformation zone component present.
Interpretation:

Negative for intraepithelial lesion or maligmcy.

Example 2

Specimen Adequacy:

Satisfactory for evaluation; endocervical/transformation zone component absent/
insufficient.

Interpretation:

Negative for intraepithelial lesion or malignancy.

Optional Note:

Follow-up recommendations:

Age 21i 29 orO30 and HF negative: routine screening.

Age O30 and HPV unknown: HPV testing (preferred) or repeat cytologyyeass.
Age O30 and HP\positive:repeatcytologyand HPV in 1 year or HPV genotyping.

ReferenceMassad._S, EinsteinMH, HuhWK, Katki HA, KinneyWK, SchiffmanM,
et al. 2012 updated consensus guidelif@sthe managementf abnormal cervical
cancer screening tesisdcancer precursordLow GenitTractDis.2013;17:S1

Example 3

General Categorization:

Unsatisfactory for evaluation; s&pedmen Adequacy section.

Specimen Adequacy:

Unsatisfactory for evaluation; specimen processed and examined but unsatisfactory
for evaluation of epithelial abnormality because of obscuring inflammation.
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Comment:
Trichomonas vaginalis ideified. Consider repat cervical cytology after treatment
of Trichomonas.

Example 4

Specimen Adequacy:

Unsatisfactory.

General Categorization:

Unsatisfactory.

Interpretation:

Specimen processed and examined but unsatisfactory for evaluatpithadlial
abnormality becausef insufficient squamous cellularity. Partially obscutihgod
identified.

Comment:
Endometrial cells present consistent with day 5 of LMP (last menstrual pasiod)
provided.

Example 5

Specimen Adequacy:

Unsatisfactory foevaluation; specimen rejectbdcause vial was received
unlabeled.
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Non-NeoplasticFindings 2
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2.1  Negativefor Intraepithelial Lesionor Malignancy

When there is no cellular evidence of neoplasia, this is stated in the General
Categorization and/or in the Interpretation/Resalition of the report. Organisms
or other nonneoplastic findings are optional to report, in addition to this statement.
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Normal Cellular Elements

A Squamous cells

A Endocervical cells

A Endometrial cd

A Lower uterine segmerells

Nonneoplastic Findings (Optional to Report)
A Nonneoplastic cellulavariations
T Squamous metaplasia
1 Keratoticchanges
T Tubalmetaplasia
T Atrophy
T Pregnancyassociateghanges
A Reactive cellular changes associatétth:
T Inflammation (includes typicakpair)
T Lymphocytic (follicular)cervicitis
T Radiation
1 Intrauterine contraceptive devi¢éJD)
A Glandular cells status pdsysterectomy

Organisms

A Trichomonassaginalis

A Fungal organisms morphologically consistent vddmdidaspp.
A shift in flora suggestive of bacterighginosis

A Bacteria morphologically consistent wilitctinomycespp.

A Cellular chages consistent with herpes simpligsus

A cCellular changes consistent witiitomegalovirus

2.2 Background

The categonfinegati ve for i ntr aepsusdddor speci | es
mens that show a spectrum of nonneoplastic changes, includingabsxsaated

with protective and reactive responses to inflammation, hormonal alterations, and
colonizing or infectiousrganisms.

Cervicalcytologyis ascreeningestprimarily for thedetectionof squamousell
carcinoma of the cervix and its precursdbste to the wide spectrum of reactive
cytomorphologic changes, criteria are not wadfined and may lack reproducibil
ity [17 5]. The reporting of specific nonneoplastic findings is optional and at the
discretion of the laboratory. Reasons for continumgeport certaimonneoplastic
findings in a cervical cytology report include ttedlowing:
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1. Utility asatriagetool andasdocumentatiorior laboratoryregulationgegarding
referral for hierarchicaleview.

2. Fosteringadisciplinein applyingcytomorphdogic criteriaduringscreeningand
sign-out.

3. Documentation of morphologic findings to explain differences in interpretation
on review[6].

4. Facilitation of clinicalcytologic correlation. For example, the cytolofjiding
of hyperkeratosiandparakeratois maycorrelatewiththec o | p o s assepsi st 0 s
ment of the uterine cervix.

5. Documentatiorof reactivecellularchangesn thereportto spottrendsin aseries
of cervical cytology specimens from one woman. Studies have reported a slight
increase in thencidence of squamous intraepithelial lesion (SIL) in cages
preted as reactive compared to those interpreted as within normal intis [
This may relat to the concept that tissues which are more frequently subjected
to infection, inflammation, rd other traumatic stimuli may either be meu>
jectto high-risk HPV infectionor thatmutationalchange®ccurmorefrequently
in traumatized tissues undeigg repaif9].

6. Documentation of findings that allow education of both laboratorianslane
cal practitioners as to biologic processes relevant to the patient and to cytomor
phology in general.

7. Marked reactive and/or reparative changes may causemofar or be over
interpreted as squamous or glandular neoplastic entities. Thesevordeeme
examples of reactive changes and repair should be subject to additeraal
chicalreview.

Note that the list of nonneoplastic findings in TBS is nomptehensive.
Additionally, these interpretive categories do not necessarily correspoaguts
tory requirementsor hierarchicakupervisoryreview;within theparametersf gov
ernmentegulationjt isuptothelaboratoryto specifyfindingsthattriggeradditional
review.

Negative for Intraepithelial Lesion or Malignancy (NILM)

Specimensdr whi ch no epithelial abnormality
tive for intraepithelial | e snonpeotastcr ma |
findingsarereportedNILM shouldstill beincludedasthe primaryinterpretatioror

as the General @agorization to avoi@ambiguity.

2.3 Normal CellulaElements

It is important that persons analyzing cervical samples have an understahding
both the nuclear morphology and sizes of the cellular constituents. Pioneers of cer
vical cytologyderivedbasicunderstandingf benignandneoplastiqgprocessefom
careful measurements in conventional cytologic sample}. [While there isno
contemporary literature on such measurements in Hgagkd preparationsjze
relationships remain important in definidgagnostic entities and functiorsthtes.
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2.3.1 Squamou<ells

2.3.1.1 SuperficialCell

Derivedfrom the outermost layer of the cervical epithelium and usually sethe in
proliferativephasef themenstruatycleandin thepresencefirritation. Thenucleus
ishighly condense¢pyknotic)and10i 15, m?in crosssectionahreaThecytoplasm
is abundantusually eosinophilicKeratohyalinggranules may be found in tlegto-
plasm reflectingelaboratiorof high moleculamweightkeratinprotein(Fig. 2.1).

2.3.1.2 Intermediate Cell

Generally present in thmiddle or intermediate layer of the squamous epithelium.

In the secretory phase, this cell type may compose both the middle and superficial
layers of the normal cervical epitheliuthis particularly prominent in pregnancy

and with the use of progestatamagents. The nucleus is larger than that of the
superficial cell, with a crossectional nuclear area of 3Bn?and a finely granular
chromatinpattern.Thenucleuss oftenelongatewith alongitudinalnucleargroove

(Fig. 2.2). Theintermediatecell nucleusservesasthe basicsizereferencefor other

cells in cervical cytology specimerid$aked intermediate Gewuclei are seen in the
second half of the cycle secondary to bacterial cyto(§&Ses 2.59.
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Fig. 2.1Superficial squamous cellsBP, ThinPrep. Admixture of superficial and intermedate

squamous cells. The superficial cells have smaller camde(pyknotic) nuclei. Lighbrown

glycogen is present in the cytoplasm of both cell types. The inset revelaisacteristic superfi
cial cell athigh magnification Notethe polygonalcytoplasmigprofile, cytoplasmidkeratohyaline

granules, and pyknatinucleus with a crossectional area of approximately 1@?. The dense
nucleus is opaque to light
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Fig. 2.2Intermediate squamous cellgP, ThinPrep. A typical intermediate cell with polygo

nal cytoplasmic profile. The nucleus possesses finedyndar chromatin with a longitudinal
groove.Thecrosssectionahreaof theintermediateucleuss approximatel\35, m? andis gener

ally used as the internal reference for size comparison. Light can pass through the intermediate
nucleus due to the abmatin being more open than that of a superfizdil

Fig. 2.3Parabasal cellLBP, ThinPrep. A parabasal cell is contrasted with an intermediate

The parabasal cell exhibits typical features with an oval nucleus, fine chromatin, and-a cross
sectional area of approximately 5@?. The cytoplasm is deagelative to the intermediatell,

because the intermediate cell cytoplasm flattens out next to the nucleus, whereas in the parabasal
cell, thecytoplasmis heapedip. If thecellswereviewedfrom theside,anintermediateell would

be aflattened saucer with a central nuclear heap. The parabasal cell would resemble a hill with

sloping sides
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2.3.1.3Parabasalell

Along with immature squamous metaplastic cells, parabasal cells aleaste
mature cells in a cervical cytology spl®. They are generally not present in speci
mensfrom ahormonallymatureepitheliumastheyarederivedfrom deepcell layers
not typically sampled in cervical cytology specimens from premenopawosaén.
In the absence of hormonal stimulation, this celletgomprises layers of r@la
tively thin and atrophic epithelium. Parabasal cells may predominate in postmeno
pausaland postpartumstatesThe nucleiarelargerthanin intermediatecells with

an area of 50 m?. The cytoplasmic area is smaller and thielear tocytoplasmic
ratio is higher than in intermediate or superficial cells; and the cytoplasxticre

is more granulaand dense (Fi@.3).

2.3.2 GlandularCells

2.3.2.1 Endocervicalell
Endocervicaflandularcellshavenuclearsizesthatarehighly variabke with amean

of 50, m?which is slightly larger than that of an intermediate squamous cell. The
nucleusshowsafinely granularandevenlydistributedchromatinpatternwith small

nucleoli. The cytoplasm is diffusely vacuolated or granular. Cells exhibit polarity
with nucleiatoneendof the cytoplasmandmucuspresentatthe oppositeend. The

cytomorphology will dffer depending on the orientation of the cells on the slide:
whenviewedfrom theside,therewill beafi p i € le & forendtion,whereasvhen
viewed en face, the wi | | have a cl assi igddoneycom

Fig. 2.4Endocervical cellsL(BP, ThinPrep). Endocervical cells may be seen en face in a typical
fhoneycombo arrangement ) Alterrativélyy endocefviaahalis | ar e
when viewed from t hef esnicdeed pcrodnsfEiegtismnanal aocidap(i ¢ k e t
polarity and ample evidence of apical mucin in these columnar cells
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2.3.2.2EndometrialCell

Spontaneously exfoliated endometrial cells may be of epithelial or stangai

and can occur as isolated cells or as aggregates. Endometrial glandular cells are
typically smaller than endocervical cells, with a nuclear area equal to or slightly
smallerthan an intermediate cell nucleus (361%) and have a higher nuclear to
cytoplasmic ratio. The nuclear chromatin tends to be dense, heterogeneous and
may contain apoptotic debris due to degenerative changes. Nucleoli are generally
not prominent, but may be observed in ligbiased preparatiordue to improved
fixation. The cytoplasm is scant and may be dense or vacuolated. Exfoliated endo
metrial stronal cells are typically arranged in dense aggregates which often have a
surrounding layer of glandular epithelitina characteristic formatiorften referred

to as an fAexoduso ball becaus e flow.f its
Exfoliated endometrisstromal cells may also be isolated and have spindled tails of
wispy cytoplasmExfoliated endometrial cells (Fig8.5and2.6, see Figs3.1, 3.2

and3.4) present differetty than do directly sampled lower uterine sagent and
endometrial cells, which are described below (F2g8.2.8, and2.9, see Fig3.5).
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Fig. 2.5Endometrial cells(BP, SurePath A tight cluster of endometrial glandular cells with
nuclei having crossectional areas slightly smaller than the 3&? of intermediate cells.
Endometriatell nuclearto cytoplasmiaatiosarehighandthecellstendto form threedimensional

groups. Thesmall and monotonous nuclear size should prevent overinterpretation as a squamous,
or glandular abnormality
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Fig. 2.6Endometrial cells, exodus BP, ThinPrep. Collections of peripheral glandular and €en

tral stromalendometrial cells ¢eodus ball) are typically seen between day 6 and 10 of the men
strualcycle. Theseclustersareamongthelastremnantof endometriasheddingandthecellsmay

show degenerative changes. Both images show exodus balls from twandi¢ieses. On tHeft

(a) is an intermediate magnification from a conventional preparation. More nuclear structure is
observedn cellsontheperipheryof theexodusall. In (b), from aliquid basedpreparationphysk
calforceshaveaccentuatetheroundingup of cellsduring fixation. Theresultanthreedimensional

cell ball obstructsmorelight, is darkerandmaybeoverinterpretedasaglandularabnormality

Preparatior{ LJSOAUO / NAGSNAI F2NJ b2N¥If / St ¢

Liquid-Based Preparations

Fixation is generally improved and these preparations remove muble dfack

ground bacteria, debris, and inflammatory material that can obscure the cells of
interest Glandular cells may form thredimensional structures, agllular fixa

tion occurs during suspension in liquid as opposed to preparations in whieh fixa
tion occurs after smearing on a slide. Rounded benign groups can be more densely
cellular and hyperdlomatic. Observation of cells near the borders of the group
becomes more important to determine the true origin and nature of sugptougl|

ings. Nucleoli may be better preserved and npooeninent.

Conventional Preparations

Bacteria, inflammatory ckd, and debris are more prominent in the background.
Degene at i ve cdlaygagy, mdthaiichl artfactpand other limiting
factors associated with sample collection and preparation are more common. Cells
may be larger as they are flattened on the slide.
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2.3.3 Lower Uterine Segment ahDirectly Sampled
Endometrial CellgFigs2.7¢2.9)

2.3.3.1Criteria

Cells directly sampled from tHewer uterine segment or endometrial cavity may
present as large, cellular, hyperchromatic groups composed of botmetnicbd
glandularandstromalcells(Fig. 2.7, seeFig. 3.5). Branchingglandscanbeseen
in somegroupswith surfaceglandopeningsandpalisadingof nucleiin theinte-
rior of thefragmentqFig. 2.8). Theglandsaresurroundedby stromawhich may
contain small vessels that can appear to protrude from the surface of the groups
inaspindledorfi f e a t pagernSmaflerfragmentsnaycontainonly glandu
lar or stromal cellsNuclear crowding and overlagre present in both epithelial
and stromal components.

Directly sampledendometriabndlower uterinesegmenglandularcellsarecolum
nar and have round to oval, variably hyperchromatic nuclei, with moderately
coarsebut evenly distributedchromatinand smoothnuclearborders(Fig. 2.8).

Fig. 2.7Lower uterine segment samplinGR). Lower uterine segment sampling withdiéfined
glandular cells near the upper left aspect and stromal cells loosely adherent to thiagtzaild.

Seveal blood vessels can be seen protruding from the group. Stromal and glandular components
are not always easy to distinguish on cervical cytology
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Fig. 2.8Lower uterine segment samplingF). A well-preserved endometrial glapdesentig as
atubularstructure A stromalcomponents alsovisible atthelower right sideof theepithelialtube.
Theinsetshowscolumnarendometriaglandularcellsthathaveroundto oval, variablyhyperchre

maticnuclei,with moderatelycoarsebutevenlydistributedchromatinandsmoothnuclearborders
(CP)

Nucleoli are inconspicuous and mitotic figures may be seen, particularly during
the proliferative phase. Ciliated cells may be present in the case of coexistent
tubalmetaplasia.

Stromal cell grouimgs are arranged in a disorganized pattern (E®). The cells
have oval to elongate nuclei and scant, spindled cytoplasm. Nuclei have smooth
contours and an evenly distributed, finely granular chromatin pattern. Nucleoli
are inconspicuous and mitotigtires are rare.

Preparationr{ LISOAUO / NAR GSNR I

In liquid-based preparations, lower uterine segment and directly sampled endome
trium tends to exhibit small dense cellular groups containing only epithelium or
stroma (Fig.2.8). In conventional preparationkarge cellular groups may have a
istretchedod configuration and glands an
(Fig. 2.7, see Fig3.5).
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Fig. 2.9 ower uterine segment sanm (CP). Endometrial stromal cells adherent to blood ves
sels and flattened against the slide in a fanlike pattern

2.3.3.2 ExplanatoryNotes
Sampling of the lower uterine segment and endometrium may occur bexfause
closer proximity to the cervical os follomg an excisional procedure (loelectre
surgicalexcisionor conization}thatshortengheendocervi{11] or atrachelectomy
(a fertility-sparing resection of the cervix, upper vagina, and adjacent tissue, for
minimally invasive squamous cell carcinom#)2, 13]. Direct endometriakam
pling can occasionally be present in women with an irtaotix secondary to the
vigorous use of aendocervical brush or broom samplithgvice

Directly sampledendometriatissuemaymimic glandulameoplasti@abnormai-
ties or rarely higkgrade squamous lesions due to the presence of hyperchromatic
crowded groups with nuclear crowding, nuclear oyerénd high nucleus toyto-
plasmic ratios.In contrast to spontaneously exfoliated endometrial cdltect
brushingof endometrial tissue may vyield large cellular fragments thatecapitu
latetheirnativein situarchitecturgso-calledorganoiddifferentiation). Thisappear
ance may include branching tubular glands amid stroma composed of tmund
spindleshapeaells.Peripherapalisadingnaybeevident. Thelow-powerrecogni
tion of branchingglandsandglandularstromalcomplexesanavoidconfusionwith
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atypicalglandularcells (AGC) or glandulameoplasialn liquid-basedoreparations,
smaller rounded grqas may have only one visible component. The most helpful
clues in this situation are small nuclear size (appnating that of an intermediate
nucleus); smooth, regular nuclear contours; and evenly distributed chromatin.
addition, groups of endometriatromal cells may contain small vessels tat
trude from the surface of the organoid groups, a featureceotis neoplastic epi
thelial abnormalities.

2.4  Nonneoplastic Cellulavariations
2.4.1 Squamous Metaplasi@Figs2.10¢2.13

2.4.1.1 Criteria

Squamous mepdastic cells which show a range of cytoplasmic differentiation from
immature parabasdike cells to those that approximate the appearance of
differentiated intermediate/superficial cells (R2gL0. The mean nuclear area is
larger than that of the intermediatecell and similar to the parabasatell

at 50, m2.

Fig. 2.10Squamous metaplasiaBP, SurePath. A characteristic metaplastic cell is foundtire

centerof thefield. Thenucleuss roundto ovalwith fine, evenlydistributedchromatin Thenuclear

to cytoplasmic ratio is variable, and in this instance, it approaches one to one. These cells should
not be overinterpreted as AS€or HSIL
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Preparationr{ LISOAUO / NA G SNAR I
Cellshavingspindledcytoplasmigorojectiony i s pci ed ereofbehseenn con
ventional preparationdue to disruption of the cohesion of cellular attachments by
the force of the smearing proced(Fég. 2.11).

2.4.1.2 ExplanatoryNotes

The process of metaplasigpresents theeplacement of one type of epitheliufim

this case ematervical) with another (squamous) aspeotective response.
Squamous metaplastic cells can exhibit a spectrum of morphology from relatively
undifferentiatedsmall round cells to highly differentiatantermediate/superficial
squamousells.In metaplasiastimuli suchasinfection,inflammation,or othertype

of traumacause an alteration in the pathway of development of newrepléging
those lost by wear artdar.The newly generated cellecome progressivelyore

Fig. 2.11Squamous metaplasi€®). Routine screening from a J/éarold woman, day 8 of
menstrual cycle shows reactive metaplastic ce
that is seen more often in conventiosalears. Followp cytology was NILM
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differentiated along thequamous pathway in response to the noxious stimulus. The
metaplastic surface epithelium may eventually become indistinguisihadnlether
squamous mucosdowever,the histologic finding of glandular spacéed by
endocervicabr metaplastic squamoueglls beneath the surface is a martethe
cervicaltransformatiorzoneandanindicationthattheoverlyingepitheliumwasonce
glandular (Fig2.12.

One of the most difficult tasks in dag-day cytologic practice is the evahtan
of metaplastic ells, especially those with high nuclear to cytoplasmic ratios.
Nuclear enlargement without other nuclear abnormalities in squamous metiaplas
cells shaild lead to cautious evaluation, so as not to overinterpretaimgle One
should evaluate single okei in intact cells. A nuclear to cytoplasmic ratio of less
than 50 %, smooth nuclear contours, and even distribution of chromatin all favor
benign sgamous metaplasia (Fig.13. A higher nuclear taytoplas mic ratio in
conjunction with hyperchmasia and/or nuclear contour irregularities, such as
notching or grooving, should prompt consideration of a HSIL ASCH
designation.

o " "o BB ',‘;q?""‘, ——

ot &

Fig. 212 Squamous metaplasia (histology, H&E}, (eft) Early squamous metaplasia in an
endocervical sample. A viaty of stimuli can trigger an altered pathway of differentiation in the
stemcell populationthatwascommittedto generatingendocervicatells. Thecellsunderneatithe

mucus secreting epithelial cells have rounded up, lost their ability to secrete endassumea
protective role, increasing the thickness of barrier between the stimulus and the underlyimg tis

(b, right) A later stage in squamous metaplasia where multiple layers of metaplastic cells are seen
under the surfacepithelium
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Hg. 2.13Squamous metaplasi€P). Squamous metaplastic cells show nuclear size sirailar
parabasatells. This cohesivegroupof cellsalsoshowssomemodestnucleolaprominencehatis
consistent with reactive/reparatigbanges

2.4.2 KeratoticCellularChanges(Figs2.14¢2.17)

Normally, thecervixis anonkeratinizingstratifiedsquamougpithelium Keratotic
changes usually occur as a protective reactive phenomenon or in assawition
humanpapillomavirugHPV)-inducedcell changesBoth of theseprocesseteadto
hypermaturation of the native squamous epithelium, more closely approximating
thenormalappearancef skin. Keratoticchangexanbe consideredh secondorder
protective reaction for subepithelial tissues with metaplasia being therfilest
reaction.

iKer atolsy semker atosi s, 0 fAparakeratosi s,
tive terms for keratoticellular changes which have been used inconsistentigin
past. These terms are not specifically listed in Bethesda terminology thok tuf
consenss definitions. They are included parenthetically for clarificatamty.
Althoughsomecytologistsmay chooséo includesuchtermsto describeamorpho
logic featurethatmay correlatewith leukoplakiaon colposcopytheyshouldnotbe
used as an internptive category in cytologseports.

After metaplastic conversion, continued trauma may lead to formation of cyto
plasmic keratohyaline granules (F@14). In rare examples, the epithelium may
come to resemble skin with a granular layer.
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Fig. 2.14Keratotic cellular change&BP, ThinPrep. Intermediate squamous cells showing
prominent cytoplasmikeratohyaline granules, a precursor to full keratinization

E '4"' b 8 T?W
A

Fig. 2.15Keratotic cellular change€P).Ker at ot i ¢ c dylpitalphrakeratasifta n g@rs ,
the leftsided) , note the fisquamous pear |-yeardldwomaat i on
being followed up after treatmentfor SIL. On the right side (b) is a small clusterof miniature
squamous cell s. Bpuchllparakeratsise sxdrmowli evg onfi ndelst ur e
with small bland, pyknotiauclei
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Fig.21&Ker atotic cellular changeparl&reatobisc soel IO
(a, CP) is an orangeophilic cluster, and on the rightl(BP, ThinPrep) are more eosinophilic

squamous cells with small, opaque nuclei. Human papillomavirus (HPV) testing, performed as part

of cotesting on the liquidbased spgmen, was negative

2.4.2.1 TypicalParakeratosigFigs2.15and2.16)

2.4.2.1.1 Criteria

Miniature superficial squamous cells with dense orangeophiliecasinophilic
cytoplasmCellsmaybeseenin isolation,in sheetsor in whorls;cell shapemay
be roundpval, polygonal, or spindishaped.

Nucleiaresmall(approximatelyl0, m?in crosssectionabreajanddensgpyknotic).

If atypicalnuclearchangesrepresentan atypicalsquamousell (ASC-US/ASG
H) or SIL interpretation should beonsidered, but if nuclei are round, regular,
and resemble neighboring nuclei, a desigmatis abnormal is not warranted.

2.4.2.2 HyperkeratosiqFig2.17)

2.4.2.2.1 Criteria

Anucleate but otherwise unremarkable mature polygonal squamous cells, often
associated with mate squamous cells showing keratohyaline granules.

Empty spaces or fogehost nucl ei & may be n
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Fig.21Ker atotic cellul ar c h kfi(gleB® Thinfregigpagmolpefr at os i
anucleatsquamestlow power.Ontheright (b, LBP, ThinPrep areanucleatematurepolygo- nal
squamous cells with(l@hostltiepei ihedl| wat hhpkembd:
et al.[15])

2.4.2.3 ExplanatoryNotes

TheBethesdalassificationandinterpretatiorof suchkeratoticchangeslependsn
thenuclearalterationgresentMiniaturesquamousellswith smallpyknoticnuclei

andor angeophilic to eosinophilic etgtopl a
reactive cellular changéHdowever,single cells or cell clusters that demonstrate
pleomorphism of nuclear shape and/or increased nuclear size and/or chromasia
(Aatypiecraalt opsa rsa ko, 0frd yfspkl eeroam oor spilisiprerepp ar a k e
resentative of an epithelial cell abnmality. Such findings should be categorized as
atypical squamous cells (ASC) or as a squamous intraepithelial 1€Sib)
dependingnthedegreeof cellularabnormalityidentified (seeFigs.4.15 4.16 5.8

5.9, 5.26 5.42 5.43 5.44 5.56 and5.59 [14].

Anucl eat e, but other wi se unhygerkexatek abl e
sis0) const it gelluar change.dmadvertenp dordesninatimthe
specimerwith vulvar materialmayalsointroduceanucleatessquamousellsinto the
cervical cytology specimen. When extensive hyperkeratosis is present, an underly
ing neoplastior nonneoplastiprocessnaybeassociate@ndshouldbe considered
when evaluating such cytologic preparatiohS][ Thick plagues of pleomorphic
anucleate squamous cells with irregular contours may rarely be the only alue to
underlying squamous cell carcinons]. Similar to parakeratosis, hyperkeratosis
alone does riaconstitute a specific interpretivategory.
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2.4.3 Tubal MetaplasigFigs2.18¢2.21)

2.4.3.1 Definition

Tubal metaplasia is a metaplastic phenomenon in which the normal endocervical
epithelium is replaced by an epithelium that recapitulates that of the normal fallo
piantube This metaplastiepitheliumincludesseverakell types(ciliatedcells,peg
cells,andgobletcells)[17] (Fig. 2.18). Tubalmetapalsias afrequentfinding in the

upper endocervical canal/lower utersggment.

2.4.3.2 Criteria

Columnar ciliated edocervical cells that may occur in small groups or as-pseu
dostratified crowded groups (Figd19and2.20).

Nuclei are round to oval and may be enlarged, pleomorphic, and often
hyperchromatic.

Chromatin is evenly distributed and neali are usually nioseen.

Nuclear to cytoplasmic ratio can be high.

The cytoplasm may show discrete vacuoles or goblet cell change (Fly.

Fig. 2.18Tubal metaplasia (histology, H&EEndocervical gland with tubal metaplasia amid
cervical stroma. The ciliated celbf tubal metaplasia show prominent terminal bars at thedbase
the cilia
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Q.

Fig. 2.19Tubal metaplasiaGdP). Ciliated &lls derived from tubal metaplasia. Note terminal bar
andcilia atleft edge(arrow). Tubalmetaplasi@ahowsprominentpseudostrati€ationandcanhave
enlarged nuclei that make it a loakke for endocervical adenocarcinomasitu

Fig. 2.20Tubalmetaplasial(BP, Thin Prep). A linear array of cells showing tubal metaplasia
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LA

Fig. 2.2ITubal metaplasiaGP). Ciliated columnaendocervical cells. A goblet cell is seen at the
center with its nucleus closer to the top ofithage arrow)

Presence of cilia and/or terminal bars is characteristic, but single ciliated cells in
isolation are not sufficient for the designation.
Mitoses may be present.

2.4.3.3 ExplanatoryNotes

Tubalmetaplasias amongthemostcommonbenignprocesses be misinterpreted
as endocervical atypia or neoplastis is due to the tendency towaedlarged
nuclei, crowded nuclei, and nuclear stratificatiblowever,terminal bars andilia
establish a benign interpretation (see Fig$2 6.13 and6.14).

2.4.4 Atrophy (Figs2.22¢2.27)

2.4.4.1 Definition

Atrophy is a normal aging phenomenon associated with lack of hormonal stimula
tion that leads to thinned epithelium consisting of only atume basal/parabasal
cells Fig.2.22.
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Fig. 2.22Atrophy (histology, H&E). The cervical squamous epithelium is remarkably thinned and
made up entirely of parabasal cells. This is a consequence of waning hormonal support.  In such
cases, plénmunostain would beegative

2.4.4.2 Criteria

Flat, monolayer sheets of parabadeat cells with preserved nuclear polarity and
little nuclear overlap in individual focal planésig. 2.23.

Dispersed parabassipe cells may predominate.

Generalized nuchr enlargement may occur with a slight increase in nuclear to
cytoplasmic ratio.

Intermediate cells tend to be normochromatic, but paratygsalcells may have
mild hyperchromasia and tend to have more elongated nuclei.

Chromatin is uniformly distributed anticlear contours amegular.

Autolysis may result in the presence of stripped nuclei.

An abundaninflammatoryexudateandbasophilicgranulaackgroundhatresem
bles tumor diathesis may be presenexamples of extreme atrophy (atrophic
vaginitis) (Figs.2.24and2.25).
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Fig. 2.23Atrophy (LBP, ThinPrep. Note flat, monolayer sheet of parabaygle cells, with
preserved nuclear polarity

e R e Y i

Fig. 2.24Atrophy withi nf | ammat i on ( fi@P). Natepghle classicViraliggoh i t i s 0)
granular debs in background, degenerating parabasal cells, and polymorphonuclear leukocytes.
(a) A B | bul eo dndpseudoparakeratosasealsoseerin atrophicvaginitis,theformerbeingmore
prominent in conventional preparatiofin
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Fig. 2.25Atrophy with inflamnmation (atrophic vaginitis) LBP, ThinPrep. In liquid-based
preparationsthe granulardebrisis oftenclumpedandadheredo atrophiccell clustersin apattern

that may mi mic fdAcl i ng b.58gAtentiomm celluthi featurbsdsciugab ( s e ¢
to avoidoverinterpretation

Globular collections of basophilic anmpirous material (blue blobs) reflect either
degenerated parabasal cells or inspissated mucus.
Degenerged orangeophilior eosinophilic parabasal cells with nuclegknosis
resembling fipmayaheecatoti ¢dpselddlar aker
Histiocytes varying in size and shape and containing multiple, round to epithelioid
nuclei and foam or dense cytoplasm may be seen (Eig-).

Preparationr{ LISOAUO / NA G SNAR I

Liguid-Based Preparations

Less nuclear enlargement tharconventional preparations due to immediate-fixa
tion, rounding up, and a lack of flattening on the slide.

Naked nuclefrom autolysis may be reduced in number.

Granular background material tends to clump rather than be dispersed, yielding a
fi cl e an ground (Aig2.e& ; however, the cl umps me
and make it difficult to visualize individual cells (F2.25).
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Fig. 2.26Atrophy (LBP, SurePath. Note more dissociation of parabasal cells in a relatively clean
backgound

Conventional Preparations
Air-drying artifact may result in more prominent cellular enlargement.
Granul ar basokpgridunmnd fidafrt yde bbbaicah s o wi t h

(Fig. 2.24).

2.4.4.3 ExplanatoryNotes
Atrophic changes are due to decreased hormonal support of epithelial tissues. The
degree of atrophic change is thus highly variable, reflecting the differing levels of
hormona support that may be present. Cytomorphology can range from intermedi
ate cellpredominant to parabasal predominant to deeply atrophic (atrophic-vagini
tis) patterns in postmenopausal women. These differences may reflect alternate
sources oéndogenousstrogen or the presence of exogenous estrogenic substances.
Reportingof atrophicchangess variableandpoorly reproduciblg18]. Atypical
cellular changes associated with atrophy warrant an interpretation of atypical
squamous cells (ASC). Although clagy should be judged on its own morpho
logic merits, a patient is moriély to have significant disease in face of a history
of previous cervical abnormality or a prior positive higgk HPV test. In addition,
atrophymay coexistwith dysplasieor neoplasiaandthe diffusely increased
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Fig. 2.27Atrophy with multinucleated giant cell€P). Multinucleated histiocytic giant cells are a
nonspecificfinding andareoften seenin postmenopausandpostpartunspecimensThey differ
from other giantells such as syncytiotrophoblast (F2g298 and multinucleated cells in herpes
infection (Fig.2.63

nuclear to cytoplasmic ratio of background parabasal/basal squamous cells can
make identification of true abnormalities mareallenging. As such, tke cases
should be reviewed with care. AAtrophic
parturition and other situations where estrogen and progesterone levels have
decreased.

In postmenopausandpostpartunstatesmultinucleaedhistiocyteqgiantcdls)
areoftenfoundin cervicalsamplesssociateavith chronicinflammatoryprocesses
[19] (Fig. 2.27).

2.4.5 PregnancyRelatedCellularChangegFigs2.28;2.30)
During pregnancy, a variety of epithelial andn-epithelial cell changes can be

identified incervical cytology specimens. These changes can be misinterpreted as
representing neoplastic abnormalities.
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a

Fig. 2.28Pregnancyrelated hormonal changésnavicular cells. Ipregnant patients, squamous
cells become laden with glycogen,andhaveaved v fboatl i ked shape refe
cells @) left, LBP, ThinPrep and b) right, LBP, SurePath

2.4.5.1Hormonal Changef-ig2.29

The altered hormonal stimulation in pregcy leads to incomplete maturation of

the squamous epithelium resultingan intermediate cell dominant pattern. In
association with this pattern, a particular appearance of the intermediate squamous
cell showingpr omi nent gl ycogealkewi abpaarfdmadad ein
mon.Thi s appearance i s 0r e¥hénipmgedteranoseeaes i n ¢
tion is prolonged (as in pregnancy), the navicular cells have greatly thickened
borders and can form dense clusiéiig. 2.28).

2.4.5.1.1 Criteria

Boatshaped intermediate cells.

Abundant basophilic to clear cytoplasm, rich igagigen.

Nuclei are vesicular and have a delicate chromatin structure.

2.4.5.2 Decidua(Fig2.299

Decidual cells are present in pregnancy and duringdsgartum period. These
cells are derived from hormonally stimulated endocervical or endomsttoaha.
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Fig. 2.29a) Pregnancyelated cellular changes, decidua. Decidual change involving the cervical
stroma can be sampled and resemble epithelial cell abnormalities, both LSIL and HSIL (See Fig.
5.53. Ontheupperleft (LBP, ThinPrep arecellsthatarelooselycohesiveapproximatelthesize

of mature squamous cells, with soft;diéfined cytoplasm, and nuclei that have nucleolizeld,

finely granular, evenly distributed chmatin. They ca be misinterpreted as reactive squamous
cells or LSIL if one is not aware of the history of pregnancy or redediviery.On the upperight
(histology, H&E) is the corresponding histology showing decidual change. Note the resemblance
to the cytology on the upperleft. Pregnancyrelatedcellular changessyncytiotrophoblas(CP).

(b) The placentatierived syncytiotrophoblast is a unique cell that can have 50 or more nuclei and
tends to be elongated with granular cytoplasm. Other multinuclealisdtlt canbe seernin
cervical cytology include multinucleated histiocytes in postmenopausal and postpaytoem

and cells infected with herpes virus
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2.4.5.2.1 Criteria

Cells occur singly and rarely in small clusters.

Cytoplasm is abundant, granular, or finehcuolated and there may bgoplasmic
processes.

Nuclei are 3650, m?in area and may be lobulated or multinucleated.

Chromatin is fine, evenly distributed, and normochromatic to hyperchromatic.

Nuclearmembranes are generally smooth.

Nucleoli are usuallyprominent and basophil{@0, 21].

2.4.5.3 Cytotrophoblast

Cellsof cytotrophoblastiorigin arederivedfrom theplacentdn latepregnancyand

in the postpartum period. Rarely, they can be present for mafiersdelivery.
Cytotrophoblast are rarely identifieas suchThey may resemble small squamous
metaplastic or endometrial cells, as well as kghde squamous intraepithelial
lesion cellsWhen recognized, the background often has either findings ofuiexod
or otherelementof pregnancye.g.,deciduaor syncytiotrophoblastsyhich gavea
clue to their identity20].

2.4.5.3.1 Criteria

Typically single cells, occasionally in small clusters.

Cells are small with enlarged nuclei, high nuclearytmplasmic ratios, and hyper
chromasia. Chromatin is evenly distribdite

Cytoplasm is scant and may have prominent vacuoles.

Background often highly inflamed and sometimes bloody.

2.4.5.4 Syncytiotrophoblast(Fig2.29b
Syncytiotrophoblasticellsarederivedfrom fusionof cytotrophoblasticells. They

can be identified in cervad cytology specimens in late pregnancy and postpartum
periods. They can rarely be present for months détvery.

2.4.5.4.1 Criteria

Large, multinucleated cells with up to 50 or more nuclei (Eig9h.

Nuclei are normochromatic with even chromatin distributiait often have irregu
lar nuclear contours.

Tapering of granular cytoplasm at one end of cell.

2.4.5.5 Arias-Stella Reactior{Fig2.30)

Arias-Stellareactionis abenignprocessvhichinvolvesglandularepithelialcells(either
endocervicabr endometrialprd is foundin associatiomvith pregnancyr occasionally
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Fig. 2.30Pregnancyelated cellular changes, Ari&ella reaction. The upper and lower left
images &, b, LBP, SurePath show groups of stimulated endometrial glandular epithelium that
could ke mistaken for a glandular epithelial abnormality. The histolegyight, H&E) demon
strates the exuberant variation in epithelial nuclear morphology due to hormonal stimulation dur
ing pregnancy

in nonpregnartiormonallystimulatedndividuals In histologicspecimensArias-Stella
reaction manifestas pleomorphismof size andshapein glandularcell nuclei, often
with bizarreforms,in associationwith a characteristismudgychromatinpattern.

2.4.5.5.1 Criteria

Glandular cells, singly or in clusters.

Cytoplasm is of variable quantity and may be vacuolated.

Nuclear tocytoplasmic ratio variable, but often high.

Nuclei are large, hyperchromatic with contour irregularities (grooves and pseudoin
clusions), and granular to smudgy chromatin.

Multiple prominentnucleoli.

Background is usually inflammatory, often with leukagbcytosi§22].

2.4.5.6 ExplanatoryNotes

The changes seen in pregnancy can be misinterpreted as being of preneoplastic or
neoplastic origin, primarily because they may show concerning nuclearefeatu

[20 . I't is important to [Ioreposgpartam fatuotdh t he
avoidoverinterpretatiomf thesdindings.Evenif thecliniciandoesnotprovidethis
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information, the finding of one or more of the characteristic features notaet ab
should elicit query regardingregnancy or postpartum state, particularly if only a
few cells with the changes are present and if the features noted are not classic for
epithelial neoplasia.

Squamous alteratiorsre common duringoregnancy Reactive ad metaplas
tic squamous changese often presentin addition,increasedjlycogenationcan
resultin cytoplasmic clearingn intermediate (navicular) cells thatay mimic
koilocytic change;however, theclearing due to glycogenationis typi- cally
diffuse, involving all omostof thecdl, andlacksthes h ar p cuetoeorkd ee d g e s
of koilocytevacuolegSee Figs5.4, 5.5, and5.6). Moreimportantly, thecells lack
nuclear atypia, necessafgr the interpretationof a squamais preneoplastic
abnormality. Reactivglandular cell alteationsarealsocom monly encountered
in cervical cytology specimens from pregnammenandhavefeatures similato
reactive/reparativendocervical alterations fromther causes.

Decidual cellscan be misinterpreted as ASES or LSIL when cytoplasnis
abundant or AS@H or HSIL when there is a high nuclear to cytoplasmato.
However,atlow magnification thesecellsaretypically largerthandysplasticsqua
mous cells, particularly those bfgh-grade lesions. Additionally, the nuclezon
tours ae typically smooth, the chromatin is finely granular and evenly distributed,
and nucleoli are usually prominerd] 21].

Cytotrophoblast cells most commonly resemble reactive squamous cednbut
occasionally be mistaken for HSIL or ASE as the nucleiare large and
hyperchromatic and the nuclear to cytoplasmic ratios are often high. However,
chromatin texture is fine and evenly distributed. Nucleoli, when present, also sup
port a benign intgretation. Syncytiotrophoblast is most likely to be mistalaen
herpes infection, but the nuclei lack the grogtass inclusions seen in herpetic
cytopathic effect and show some heterochromatin. The tapering of the cytoplasm at
one end (wherethecellans att ached to the placent a)
may be helpful in distinguishing syncytiotrophoblast from other mukticleated
cells.

2.5  Other Nonneoplasti¢indings
2.5.1 Reactive/Reparative Cellula&Zhanges
2.5.1.1 Definition

Reactive cellular changes whi are associated with inflammation, physical or
chemical trama, radiation, 1UD irritation, or other nonspecific causes.
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2.5.2 Reactive Cellular Changes Associated witflammation
(IncludesTypicalRepair)(Figs2.31¢2.40)

2.5.2.1Criteria

Nuclear enlargement of a variable degree (Fig31).

Nuclei are typically nonoverpping.

Endocervical cells may show greater nuclear enlargement g£&fsand2.33).

Occasional binucleation or multinucleation may be observed.

Nuclear outlines aremooth, round, and uniform.

Nuclei may appear vesicular and hypochromatic (FA¢%).

Mild hyperchromasia may be present, but the chromatin structure and distribution
remain uniformly finely granular (Fig.35).

Prominent single or multiple nucleoli mag present.

Cytoplasmic boundaries are well defined.

Cytoplasm may show polychromasiacwolization, or perinuclear halos but with
out peripheral thickening (Figg.36and2.37).

Enlarged cells often form cohesive sheets that interdigitate in a ciassic hob o |
f i srehitectureor maybe mechanicallydistortedby samplingandelongateto
form Ataffy pull 0 cya38§p39amd2ddc appendadg

Preparationr{ LISOAUO / NA G SNAR I

Liquid-Based Preparations:

Both squamous and endocervical reparative groups are more rounded and three
dimensional and thus darker due to light hawmgass through more cytoplas
mic and nuclear material. The edges of cells are better fixed and show less
streaming relative to cwentional preparations (Fig.39.

Conventional Preparations:
Reparative changes may be more pronounced as cells flattagainst the slide.
Inflammatory background tends to be more pronounced.

2.5.2.2 ExplanatoryNotes

Reparati ve c han gray involfietmatore sqgaadmous, squamous 0 )
metaplastic, or columnar epitheliu@ognizance of criteria for reactive/repatiae
changes is important for stratifying the boundaries between NILM andhetial
abnormalitis. Reactive and reparative processes can show wide variation in nuclear
area This size variability can range from the normal area of squamous or
endocervicalkel nucleito markedly enlarged,often within the samecellular

ritagoreti26@gmail.com


mailto:ritagoreti26@gmail.com

2 NonNeoplastic Findings 61

Fig. 2.31Reactivereparative cellular change€®). These reactive squamous epithelial cells
displaymild nuclearenlargementvithout any significantchromatinabnormalitie{Reprintedwith
permission from Kurman R39])

—

Fig. 2.3Reactivereparativecellular changes: reactive endocervical c&lBR, SurePath. Thirty-
two-yearold woman.Variationin nuclear size, prominent nucleoli, and rare intracyteptais
polymorphonucleateukccytes are seen;thesefeaturesare consistentwith endocervicalrepair.
Follow-up cytology wasNILM
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Fig. 2.33Reactivereparative cellular changes: reactive endocervical c€.(A 22-yearold
womanstatuspostloop electrosurgicagxcisionprocedue (LEEP)6 monthsearlierfor high-grade
cervical intraepithelial neoplasia (CIN). Endocervical cells show variable increase in raigdear
prominent nucleoli, and fine chromatin. Concurrent biopsy lveasgn

-

a o ’

Fig. 2.34Reactivereparativecellular crangesreactivesquamous cell€CP). A 26-yearold woman,
day 14 of menstruatycle with mild vaginal dischargeSquamous cellshow mild nuclear
enlargementvith nuclearhypochromasigperinucleahalos,andcytoplasmigolychromasiaesult
inginaf mb-¢ a t appearancdrichomonadsreseenn thebackgroundFollow-upwasNILM
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Fig.2.35 Reactivereparativecellularchangesreactivesquamousells (LBP, ThinPrep. Routine
screerof a32-yearold woman.Althoughthereis nuclearenlargemenin thecellsontheright side
thesmoothnuclearcontoursandfinely distributedchromatinfavor reactivechangeoverASC-US
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Fig. 2.36Reactivereparativecellular changes: inflammatory halos. Exampmi€seactiveperinuclear
halos inducetby organismshflammation suckasseenin trichomonas infectioriTheimages demon
stratereactivesquamous cellshowingsmall perinuclear halos that shoudée differentiated from
koilocytic clearing seetin HPV cytopathiceffect. On theleft (a) is alow powerfrom an LBP,
ThinPrepandon theright (b) is ahigherpowerimage obtained frora conventionapreparation
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Fig. 2.37Reactivereparative cellular changes: repa@R). A 67-yearold woman with uterine
prolapse. Flat, monolayer sheet of reparative cellb digtinct cytoplasmic borders, streaming
nuclear polarity, and a prominent nucleolus in almost every cell. Reagtup of endocervical
cells seen at top center

-
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Fig. 2.38Reactivereparative cellular changes: repaltBP, SurePath. Thirty-two-yearold
woman. Changes are similar to those see@Ps but cell streaming may be less apparent due to
rounding of cell tusters. Note the intracytoplasmic polymorphonuclear leukocytes, another fea
ture seen in repair. Compare to Fig®9and2.40
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Fig.2.39Reactivereparative cellular changes: rep&iB@, ThinPrep. Cohesive group akactive
endocervical cells stimulated by factors related to inflammation and infection. Nucleoli are
prominent

Fig. 2.4(Reactivereparative cellular changes: repd@R). Example of cytoplasmic cohesion and
streaming in repair. Note intracytoplasmiolymorphonuclear leukocytes. The strearrang
interdigitation of cells has beeB71i kened to ¢
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group. In some instances, the raarl size may even fall into the range noted in SIL

or cancer. In gemel, round nuclear contours, even chromatin distribution, nucleoli,
cellular cohesion with HfAschootlureg éndf i s h:
overall uniform cellular morphologyavor a nonneoplastic process. In any
preparation type, repaiheuld have a paucity of isolated cells. When a combination

of anisonucleosis, irregularities in chromatin distribution, nuclear contour
irregularities, or variation in size and shape o€tleoli are preserit fea- tures of

so-called atypical repaii the dfferential diagnosis widens to includeot only

reactive conditions but also squamous intraepithelial lesions and eversivea
cancers. When present such changes may be better categod a s Afaty
gl andul ar cell so (AGC) (ABGUSRASEH) iseea | s q
Figs.5.66 4.17and 4.18).

2.5.3 Lymphocytic(Follicular)Cervicitis(Figs2.41and2.42)

Lymphocytic cervicitis (follicular cervicitis) is a form of chronic cervicitizat
results in the fomation of mature lymphoid follicles in the subepitheliumtlod
cervix. Thesesubepithelialymphocyteamay be sampledn the courseof obtaining
a cervical specimen

2.5.3.1 Criteria
Polymorphous population of lymphocytes with or withotihgible body
macrophags.

Preparationr{ LISOAUO CSI (dzNB a

Liquid-Based Preparations

Lymphocytes more often appear as loosely aggregated clusters or scatteglsl sin
lymphocytes in the background due to separation during processing (Fig.
2.41).

Conventional Preparations
Lymphocytes are seen in clusters or streaming in strands of r¢figug.42).

ritagoreti26@gmail.com


mailto:ritagoreti26@gmail.com
http://dx.doi.org/10.1007/978-3-319-11074-5_5#fig66
http://dx.doi.org/10.1007/978-3-319-11074-5_4#fig17
http://dx.doi.org/10.1007/978-3-319-11074-5_4#fig18

2 NonNeoplastic Findings 67

Fig. 2.41Reactivereparative cellular changes: lymphocytic (follicular) cervicitBR, ThinPrep.
Note polymorphous populatioof lymphoid cells and tingible body mackages; the lymphoid
cells may clump on liquitbased preparations

Fig.
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Reactivereparative cellular changes: lymphocytic (follicular) cervici@®). Abundant lymphoid
cells with a tingible bodynacrophage located centrally
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2.5.4 ReactiveCellularChangsAssociatedvith Radiation
(Figs2.43and2.44)

The effects of ionizing radiation on cells can lead to cytologic features which may
be mistaken for neoplastic preneoplastic conditions.

2.5.4.1 Criteria

Cell size is markedly increased without a substaimt@kase in the nuclear to
cytoplasmic ratio (Fig2.43and2.44).

Bizarre cell shapes may occur.

Nuclei may vary in size, with some cell groups having both enlaagddormal
sized nuclei.

Binucleation or multinucleation is common.

Mild nuclear hyperclomasia may be present.

Enlargechucleimayshowdegenerativehangesncludingnucleampallor,wrinkling
or smudging of the chromatin, and nucleacuolization.

Fig. 2.43Reactivereparative cellular changes: radiatid®P]. Reactive cellular changeassoci
ated with radiation@P). A 40-yearold woman with history of squamous cell carcinoma of the
cervix who completed radiation therapy 8 weeks earlier. Cells with enlarged ramlegant
vacuolategolychromaticcytoplasmmild nuclearhyperchromaiawithout coarsechromatin,and
prominent nucleoli. Note multinucleationgper right corneiinse)
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Fig. 2.44Reactivereparative cellular changes: radiation. -pawer image of radiation changes

in a squamous celb( CP). Note the irregularly shapl abundant cytoplasm and the streaming or
fAiwindbl owno edges of the cell in a cawmagnti ona
bepaleorbecoméyperchromatiasnucleamaterialcondenseNucleoliaretypically seen. In this

case, numeraupolymorphonuclear leukocytes are seen in the background. Qefttfiz LBP,

ThinPrep radiated cells in liquidased preparations do not tend to show the streaming and the
cytoplasm is typically more dense. Nucledggeneration and cytoplasmic vacuatian are

common in both preparation types

Prominent single or multiple nucleoli may be seen if coexisting repair is present.
Cytoplasmicvacuolizationand/orcytoplasmicpolychromatic(two-color, amphe
philic) stainingandintracytoplasmi@olymorphonutearleukocytesnaybeseen.

Preparationr{ LISOAUO / NA G SNR I

Liquid-Based Preparations

Cytoplasmic rounding, with less streaming.

Better preservation may attenuate the finding of bizarre cytoplasorighology.

Nucleoli may be more prominent.

Nucleiareoften degeneratedndmayresemblehefindingsof low-gradesquamous
intraepithelial lesiorj23].

2.5.4.2 ExplanatoryNotes

Acuteradiationinducedchangesgonsistingof degeneratellood,bizarrecell forms,
andcellulardebris,generallyresolvewithin 6 monthsfollowing therapy However,n
some patients;hronic radiatiorinduced cellular changes may persigtefinitely.
These chronic changes can include incre@segtoplasmicamount(cytomegaly,
nuclearenlargement (karyomegalyvithout nuclear tccytoplasnic ratio alteration,
mild hyperchromasia, neutroplilvasionof cytoplasm(so-called engulfment)and
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persistenpolychromaticytoplasmicstaining.Certainchemotherapeutagentsnay
produce changes in cervical epithelial cells similar to those wélnacuteand
chronicradiationeffectslt isimportanto notethatbonafide squamoumtraepithelial
lesionsin patientsvho havereceivedpelvicradiationtherapywill appeaidenticalto
such lesions in neradiated patients. Care must be taken tocowetinterprespeci
mens from radiated patients, especially in the facpeofeived lowgradelesions
associated witldlegeneratedells. Pelvicexaminationsand colposcopiprocedures
aremoredifficult in anirradiatedpelviswhich cancomplicateoverdl management.

2.5.5 ReactiveCellularChange#\ssociatedvith Intrauterine
ContraceptiveDevice(Figs2.45¢2.47)

The reactivgglandular cell clusters occasionally seen in women with intrauterine
devices (IUD) may represent either endometrial or endocereaamnar cells
exfoliated as a result of chronic irritation by the device.

2.5.5.1 Criteria

Glandular cells may be present singlyin clusters, usually ofid5 cells, present
in a clean background (Fig.45 see Fig6.5).

The amount of cytoplasm varies, and frequently large vacuoles may displace the
nuclets, creating a signatng appearance (Fig.46).

Occasionasingleepithelialcellswith increaseduclearsizeandhighnucleaito cyto-
plasmicratiomaybepresentwhichcanbemistakerfor HSIL/ASC-H (Fig. 2.47).

Fig. 2.45Reactivereparative cellular changes: IULR). Reactive cellular changes associated
with intrauterine contraceptive device (IUD). Note small cluster afdyliéar cells with cytoplas
mic vacuoles displacing nuclei

ritagoreti26@gmail.com


mailto:ritagoreti26@gmail.com
http://dx.doi.org/10.1007/978-3-319-11074-5_6#fig5

2 NonNeoplastic Findings 71

Fig. 2.46Reactivereparative cellular changes: IURRP, Thin Prep). In liquicbased prepara
tions, cellular groups tend to be tighter but the same features of cytoplasmic vacuolization and
reactive nuclear changes are present as are no@fel in

a&h. @ b

Fig. 2.47Reactivereparative cellular changes: IUCR). Epithelial cells with a high nuclear to
cytoplasmiaatio maymimic high-gradesquamousntraepithelialesion(HSIL) (left, a); however,
the morphologic spectrum of abnormalities usually preséth squamous intraepithelilsions
is absent. Presence of nucleoli in isolated cells with a high N/C ratio as seen in thighaeb)
is nottypical of HSIL. Obtainingahistoryof the preseceof anlUD is importantin thefaceof this
type of abnormal morphology
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Nucleardegeneratiowithafi wr i ndkrbneatirdppearancernucleaii c r ac ki ng o
may be present.

Nucleoli may be prominent.

Calcifications resembling psammoma bodies are somsfmesent.

Actinomyceslike organisms may be present in up to 25 % of cases (se€F0s.
and2.61).

2.5.5.2 ExplanatoryNotes

Cells associated with the presence of an td8y persist for several months after
removal of the deviceThe characteristic changedl fimto two distinct patterns.
Whenpresentisthreedimensionaktlusterswith vacuolatectytoplasmandnuclear
changes, IUBassociated cells may resemble clusters of cells derived from-adeno
carcinoma of the endometrium, fallopian tubepwary (see Fig.6.46 6.47,6.48
6.49 6.50 6.51 6.55 6.56 and6.57). When present as singiypical cells with
highernuclearto cytoplasmiaatios,|lUD-associatedellsmimic ahigh-gradesqua
mousintraepitheliallesion.In generaltheinterpretatiorof adenocarcinomshould
be made only with great caution in the presence of an IUD. Irs edsre the dif
ferentialdiagnosigncludesHSIL or ASC-H, hrHPVtestingmaybehelpful.If there

is any doubt as to the significance of the cellular abnormalities, the cytopagisvlo
should considerrecommendingemoval of the IUD followed by repeatcervical
cytologysampling.

2.6  GlandularCellsStatusPostHysterectomy
(Figs2.48and2.49

Occasionally beniglappearing glandular cells can be present in cervical cytology
specimens from women who have undergone prior hysterectomy. While gire ori

of these benign cells may be obscure, the morphology should not be of concern for
neoplasig24).
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2.6.1 Criteria

Benignappearing endocervic@ype glandular cells that cannot be differentiated
from those routinely sampled from the endocervix (Figé8and 2.49).

Goblet cell or mucinous metaplasia may be noted.

Round to cuboidal cells may resemble endometyia¢ cells.

Preparationr{ LISOAUO / NA G SNAR I
In liquid-based preparations, there is more rounding up, formation of-three
dimensional groups, andhgperchromtc appearance.

2.6.2 ExplanatoryNotes
There are a number of explanations for this phenomenon, including the existence of
glandular rests adjacent to vaginal mucosa, development of adenosis after
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":.

Fig.2.48 Glandularcells statisposthysterectomyCP). Vaginalsmeaifrom a 49-yearold woman
statugposttotalhysterectomyor squamousell canceof thecervix,showingbenign endocervical
like cells.If benignrappearingtheseareof noclinical consequencandreportingis optional
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Fig.2.49 Glandular cells statusposthysterectomyLBP, ThinPrep. Columnarglandularcellsare
seenn avaginalsamplefrom a 68-yearold womanstatugposthysterectomya). Shehadarecto
vaginalfistula; howeveracell block (b) wasmadeandtheglandularcellswerenegativefor CDX2

immunostain, making colonic origimlikely
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trauma P5, 26], mucinous or goblet cell metaplasia in response to atrdpRydqr
prolapse of theemaining fallopian tube after simple hysterectomy. Following
supracervical hysterectomgn increasingly common procedure, benign endocer
vical-type glandular cells should be expected. The most important task is to exclude
adenocarcinoma, particularly wh the hysterectomy was performed for glandular
neoplasia. If not atypical, post hysta@may glandular cells have no clinical
significance and reporting them is optional, since they do not changeageanent

[28].

2.7  Organisms

In theevaluatiorof repots of cervicalsamplesvith organismsglinical management
is dictatedby signsandsympbmsin mostinstances;atherthanthemerepresencef
anorganismCliniciansandlaboratorieshouldcommunicatavith oneanothembout
theirexpectation$or reportingorganisms&ndtheformatin whichtheywould like to
see such reports. In the absewnd specific communicatioregardinghis issuethe
organismdistedin TBS shouldgenerallybereportedijf identified.

Cervical cytology haselatively high specificityfor most of the organisms dis
cussedn thefollowing sectionsthusreportingthem canbehelpfulin alertingclini-
ciansto apotentialnewdiagnosisalthougha confirmatorytestis oftenmerited.The
literatureindicateghatthePapanicolaotesthaslow sensitivityfor mostorganisms,
soit is rarelytheidealmethodfor primaryscreeningr diagnosig29]. Ontheother
hand,somelaboratoriesareusingthe samdiquid-basedcytologyvial for bothmor-
phology and microbiologic testingestingmenus currently includdeisseria gon
orrhoeaeandChlamydiatrachomatisn additionto well-establishedhrHPV tests.

2.7.1 Trichomonagaginalis(Figs2.50¢2.53)

2.7.1.1Criteria

Pearshaped, oval, or round cyanophilic organism ranging in area from 15 tm30
(Fig. 2.50.

Nucleus is pale, vesicular, and eccentrically located.

Eosinophilic cytoplasic granules are oftesvident.

Flagella are sometimes observed.

Leptothrix may bee&en in association with. vaginalis(Fig. 2.57).

Associated background changes include mature squamous cells with small
perinucl ear h al o s -difhemdionéiclasters of mautraplal® ) an
(Apol ybadad®so) (Fi g.

Preparatior{ LISOAUO / NA G SNR I

Liquid-Based Preparations

Organisms tend to be smaller due to fixation in solution and rounding.
Nuclei and cytoplasmic eosinophilic granules are often better visualized.
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Fig. 2.50Trichomonas vaginaligCP): trichomonadsPearshaped organism with eccentrically
located nucleus and eosinophilic cytoplasmic granules. Presence of a nucleus and cytoplasmic
granules distinguishes trichomonads from cytoplasmic fragments

Flagella may béetter preserved and therefore identifiedre readily.
Occasional kiteshaped forms may be seen, especially on SurePath preparations

(Fig. 2.53.

Conventional Smears
Increased neutrophilic infiltrate is common.
Flagella are less often identifiable.

2.7.1.2 ExplanatoryNotes

Attimesdegeneratefilagmentsof cytoplasniespeciallyn cytolysis)orinflammatory
cells can be mistaken for trichomonad$erefore, at least one of the followinhg
goodnucleardetail,eosinophiliccytoplasmiogranulespr flagellai shouldbepres

ent to make an accurate imestation of trichomonas. In most cases, trichomonad
organismsareplentiful. Thereforeararefragmenif cyanophilicdebrisis notlikely

to beatruetrichomonadWhencervicalLeptothrix(agrampositiveanaerobicod,
which is longer than lactobaltjlbut shorter and thinner thabandida pseudohy
phag arepresentpneshouldsearctfor thepossiblepresencef trichomonads
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Fig. 2.51Trichomonas vaginaliand Leptothrix. Leptothrixa, left, CP) may be seen in associa

tion with T.vaginalis finding Leptothrixaloneis notsufficientfor adiagnosiof Trichomonasbut
suggests the presence of trichomonads. On the rghis(an examle from a liquidbased

(SurePath preparation
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Fig. 2.52Trichomonas vaginaliLBP, ThinPrep : fi p o IAycliea fo Ithe .pr@sence of
trichomonads in a sample is the presence of

seen here alongith a few trichomonads in the background
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Fig. 2.53Trichomonas vaginali§LBP, SurePatf: a 32yearold woman \vith vaginal discharge.
The organi smds nucl eus, c nght)anay be batiévisualiged enn u | e s ,
liquid-based preparations. Note the kite shape and grarg#ert right inset

2.7.2 FungalrganismdvorphologicallyConsistent
with Candda SpeciegFigs2.54¢2.56)

2.7.2.1Criteria

Budding yeast (37 , m) and/or pseudohyphapseudohyphae can be quite long,
spanning many cells, and are eosinophilic to gray brown on the Papanicolaou
stain.

Pseudohyphaégrmedby cytoplasmicextensiorof buddingyeasts|acktruesepta
tions but show complete constrictions along thesiigth that indicate tferma
tion of new cells (Fig2.54).

Fragmented | eukocyte nuclei and groups
pseudohyphae and held together inaleaux are often seen (F55).

Preparatior{ LISOAUO / NA G SNR I
Liquid-Based Preparations
fi S p e aaf epithelidlcellsis morecommonandcanbeseeratlow powerevenif
the pseudohyphae are not peEminent (As
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Fig. 2.54Candida specieqLBP, ThinPrep: pseudohyphae. Fungal organisms morphologically
consistent wittCandidaspp. Note pseudohyphae and modest number of yeast forms

Fig. 2.55Candida species(LBP, ThinPrep: spearing. Fungal organisms morpholotiycaon-

sistent withCandidaspp. Fortyfive-yearo | d wo man . Not e fAspeppear ngo
ance of squamous cells. This feature is readily appreciated at low power, even when the
pseudohyphae are not prominent. FoHopvcytology was NILM
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Fig. 2.56Candida speciesCP): Torulopss. Routine screening of a 8&arold woman. Fungal
organisms morphologically consistent wiffandida glabrata(previously known agorulopsis
glabrata). Noteclearhalossurroundingheyeastforms(left). Bacterianotpseudohypha&realso

seen in théackground. This organism does not form pseudohyphae and may be pathogenic in
immunocompromisethdividuals

2.7.2.2 ExplanatoryNotes

Candida (Torulopsis) glabratahows small uniform, round budding yeast forms
surrounded by clear halos on Papanicolaou stéilike otherCandidaspecies, it
does not form pseudohyphae in vivo or in cult{iig. 2.56).

2.7.3 Shiftin FloraSuggestivef BacterialVaginosis
(Figs2.57and2.58

2.7.3.1Criteria

Individual squamous cells are covered by a layer of coccobacilli that oktbeure
cell membrane, forming the smlled clue cells (Fig2.57). Large numbers of
inflammatory cells indicate a vaginitis rather than a vaginosis. There is-a con
spicuous absercof lactobacilli.
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Fig. 2.57Bacteriai coccobacilli CP). Shift in flora suggestive of bacterial vaginosis. Note the
ficlue cell o and filmy background due to | arge

Preparationr{ LISOAUO / NA G SNR I
Liquid-BasedPreparations
Squamous cells are covered with coccobacilli; however, the background is clean

(Fig. 2.58).

Conventional Preparations
A generalized film of coccobacilli covers cells and the background, usually without
a significant neutrophilicesponse.

2.7.3.2 ExplanatoryNotes

Lactobacilluss pp. ( D° der | e i -pddisve facaltativd ahaelic rodr e g r
shaped bacteria that constitute a major component of the normal Vvimméee

Fig. 2.59. Predominance of coccobacilli represents a shiftaginal flora from

lactobacilli to a polymicrobial processinvolving severaltypes of obligate and

facultative anaerobic bacteria, including but not limited3ardnerellavaginalis
PeptostreptococcuBacteroidesandMobiluncusspp [30, 31]. This shift in flora,

with or without accompanying clue cells, is not sufficient for the clinical diagno

sis ofbacterial vaginosis because specimebtined from any single site are not
necessarilyepresentativef theentireflora of thecervixandvagina[32]. However,
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Fig. 2.58Bacteriai coccobacilli {BP, SurePatf Shift in flora suggestive of bacterieaginosis.
Twenty-five-yearold woman.Notecluecell andtherelatively cleanbackgrounccomparedo that
in CPs(seealso Fig.2.57)

Fig.2.59 Bacteria:lactobacilliandcytolysis(a, left, CP). Lactobacilliaretypically seeronthecell
surfacesn liquid-basedreparationandnotdispersedn thebackgroundsin conventionaprepa
rations.Contraswith coccobacilliin Figs.2.57and2.58in b, right, LBP, ThinPrep notethepres
enceof acytolytic backgroundvith cell debrisandnumerousstrippednucleiof intermediatecells
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the presence of coccobacilli and absence of lactobacilli do correlate with gram
stainecsmearof vaginalsecretiongandin theproperclinical contextaresuggestive

of the clinicaldiagnosis of bacterial vaginodi83]. Bacterial vaginosis haseen
associated with pelvimflammatory disease, preterm birth, postoperagjyeeco

logic infections,andabnormakervicalcytology[34, 35]. Consultatiorwith clinical
serviceds suggestd beforeroutinelyreportingfindingsof vaginitis/vaginosisoas

to tailor reports to meet clinical needs.

2.7.4 Bacteria Morphologically Consistent witActinomyces
(Figs2.6052.62

2.7.4.1Criteria
Tangled clumps of filamentous organisms, often with acute angle branching, are

recogni zabllkeabhbkoficbtutsbers6).on | ow power
Fil aments someti mes have a radial di str
appearance.

Masses of leukocgs adherent to microcolonies of the organism with swollen fila
ments or HfAcl ubs obeigantifiekdhe peri phery may
An acute inflammatory response with polymorphonuclear leukocytes is often
present.

Preparationr{ LISOAUO / NA G SNAR I

Liquid-Based Preparations

The strands of actinomycotic organisms tend to be finer and more delicate since the
coating proteiaceous material is washed away during processing (Fig.
2.6)).

The number of background neutrophils is decreased.

ConventionaPreparations
Aggregation of proteinaceous materi al
periphery of actinomyces filaents.

2.7.4.2 ExplanatoryNotes

The presence oActinomycesspecies in cervical cytology has an associatiith

the presence of an intrauterine contraceptive device (IUD) and may be associated
with chronicendometritigupto 25 % of IUD patientswill haveActinomyce®rgan

isms in cervical specimens). DetectiohActinomycesn cervical cytology speei
mensalongwith clinical evidenceof pelvicinfectioncanhelpalertcliniciansto the
possibility of a significant Actinomycotic infectiof86]. The mere premnce of
Actinomycesn a cervical smear in amsymptomatic IUD user does not appear to
constitute grounds for IUD removaB{]. Therefore, the implications of finding
Actinomyce®n a cervical cytology specimen should be considered in conjunction
with theclinical findings. In liquidbased preparatian lactobacilli may aggregate
to form fcl uAcpnentycegFig®.6dnmi mi ¢
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2%, ‘33

o L 4

Fig. 2.6(Bacteria morphologically consistent witttinomyce$CP). Forty-oneyearold woman.
Low power showapiheat tamrc elsaflfilameraonspiganidmscAn acoie
inflammatory response is alspparent

L.

-~
e .

Fig. 2.61Bacteria morphologically consistent wikctinomycegLBP, ThinPrep. Note that the
clumps of protein usually seen in conventional preparattend to be washed away in liquid
based preparations leaving only fine thin bacterial filaments. These are much thinner than the
pseudohyphae @@andidaspp
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Fig. 2.62Bacteria: lactobacillil(BP, ThinPrep. In liquid-based preparations, lactobiaanay aggre
gatetoformil c | u thginsagresembléActinomycespeciesndshouldbedistinguishedy thepres
enceof similarisolatedbacilli in thebackgroundndabsencef characteristifeatureof actinomyces

A

Fig. 2.6ellular changes congmtwith herpes simplexirus (CP). Note theeosinophilic intranticlear
ACowdtryp &0 | Thefllgu ssgulceds s 0  afthenecteiis dust@aecumulatiorof viral
particlesleadingto peripheralmarginationof chromatin.The inset showsa SuePath liquid-based
preparatiorwith a typical multinucleated herpetiells h o wi n g-g fi g s & Gngedfphpnackeir a
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2.7.5 CellularChange<onsistentwith HerpesSimplexVirus

(Fig.2.63
2.7.5.1Criteria
Nucl ei h a vl aas sfdg raopupneda r a lear eiral gpartielestaral i nt |

enhancement of the nuclear envelope causegdrpheral margination of
chromatin.
Dense eosinophilic intranuclear (Cowdry) inclusions surrounded by a halo or clear
zone are variably present and can be seen in both primary ancenéénfections.
Large multinucleated epithelial cells with molded leiare characteristic but may
not always be present; mononucleate cells with the nuclear features described
above may be the only finding.

2.7.5.2 ExplanatoryNotes

Herpes cytopathic effechso ws 371 niulilaideation, molding, and margin
ation of chromatin.Multinucleated cells have a limited differential diagnosis that
includes multinucleate@ndocervical cells, multinucleated histiocytes, and- syn
cytiotrophoblast celldHerpes infectia is distinguished from all of these by ground
glass (hyalingintranuclear inclusionsThe mononuclear cells of herpes infection
have been shown to be overinterpreted as both LSIL and K8k Fig.5.12),
especially in testing situationglthough herpes is a relatively reprodtible
interpretation in clinical practice. Distinguishing the intranuclear herpetic inclusion
from the hyperchromatic chromatin of SIL is the key to mgkhis distinction 38].

2.7.6 CellularChange<onsistentwith Cytomegalovirus
(Fig.2.64)

The cytopathic effect of cytomegalovirus (CMV) affects mostly the endocervical
glandular cells but can also be present in stromal cells.

2.7.6.1Criteria

Cellular and nucleagnlargement.

Large eosinophilic intranuclear virgiclusions with a prominent halo.
Small cytoplasmic, basophilic inclusions can also be present.

2.7.6.2 ExplanatoryNotes

CMV cytopathic effect is mostommonly seen in immunocompromisiedividu-
als The largeCMV infected cells mayometimes be confused with bizatuenor
cells; however,the inclusions have characteristic central eosinophilic baghes
marginatednaterial,creatinga prominenthaloaroundthecentralinclusion.ln con
trast to hepes viral &ect, CMV can also show cytoplasmic, in additiomtalear,
viral inclusions.
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Fig. 2.64Cytomegalovirus (CMV). The histologic image on the leftl&E) shows CMV cyte

pathic effect in an endocervical celith the typical lilaecred-colored largentranucleamclusion.

Smaller basophilic cytoplasmic inclusions adjacent to the nucleus are also apparent. On the right
(b, CP) CMV inclusions are seen in an endocervical cell. CMV infection is usually not seen in
squamous celldhyowever,t can infect avide range of other epithelial, mesenchymal, lymphoid,

and hematopoietic cells

2.8  SampleReports

Example 1

Specimen Adequacy:

Satisfactory for evaluation; endocervical/transformation zone comppresgnt.
Interpretation

Negative for intraepithelial Eon or malignancy.

Example 2

Specimen Adequacy:

Satisfactory for evaluation; endocervical/transformation zone component present;
partially obscuring inflammation present.

Interpretation

Negative fo intraepithelial lesion or malignancy.

Trichomonas vagialis identified.

Reactive squamous cells associated with inflammation (includes typical repair).
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Example 3

Specimen Adequacy:

Satisfactoryfor evaluationgendocervical/transformatinzonecomponents
absent.

Interpretation

Negative for intraepithelial &on or malignancy.

Reactive cellular changes associated with radiation.

Example 4

Specimen Adequacy:

Satisfactory for evaluatiorendocervical/transformation zone component cannot be
assessed because of severe atrophy.

Interpretation

Negative for intrapithelial lesion or malignancy.

Fungal organisms morphologically consistent with Candida species.

Atrophy.
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Endometrial Cells: The How and When 3
of Reporting

Edmund S. Cibas, David Chelmow, Alan G. Waxman,
and Ann T. Moriarty

3.1 Other

A Endometrial cells in a womab45 years of age
(Specify if negative for squamonsraepitheliallesion

3.2 Background

Exfoliated endometrial cells are a normal finding in cervical cytology preparations
from women of reproductive age aade commonly seen during menses and the
proliferative phase of the menstruaicle. In postmenopasal women, exfoliated
endometrial cellare considered abnormal and raise the possibility of endometrial
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neoplasia[1i 7]. Although most women with endometriahncer presentvith
bleedingsymptomq?2], someareasymptomaticin thee women, benigrappearing
exfoliatedendometriatellsonacytology specimemmaybetheonly abnormafind-

ing[1, 7]. Forthesereasonsthe 1991Bethesd&ystenrecommendethatcytologi

cally benignrappearing endometrial cells be reported in postipaasalwomen.

This posed an unforeseen problem for laboratories, because menopausds status
often unclear, inaccurate, or unknown to the laboratory. The median digalof
menstr@l period is 51 years in the United States, but the coefficient of wariati
large[8].

Toresolve this dilemma, the 2001 Bethesda System recommended that benign
appearing exfoliated endometrial cells be reported in all women 40 years of age or
older,and it was suggested that this interpretation be qualified by an edatation
note P]. This age was chosen to maximize the likelihood of including all- post
menopausal wo men . It was intended that
her menstrual historynal risk factors for endometrial carcinoma, would determine
if further evauation is indicated. Not surprisingly, the rate of reporting benign
appearing endometrial cells increased with the transition from the 1991 to 2001
Bethesda Systenmi()]. This led maw to investigate the predictive value of the 2001
approach0i 18]. A metaanalysis of studies prior to 2001 indicates that the risk of
biopsyproven endometrial hyperplasia and cancer in the presence of benign
endometrial cells on exfoliative cytology wi® and 6 %, respectively (TalBel);
these risks dropped to 2.0 and %lafter the implementation of the 2001 Bethesda
System (Tabl&.2) [19].

Table 3.1Benignappearing endometrial cells in postmenopausal women: predictive value for
endometrial hyperplasia and carcinoma (Data2@1)

Definition of Cases with Hyperplasia, Cancer, Hyperplasia or
Authors, year  postmenopausal  biopsy,n  n (%) n (%) cancer,n (%)
Cherkisetal.  ©40 179 23 (13) 20 (11) 43 (24)
(1988) i
Gomez Unknown 84 6 (7) 6 (7) 12 (14)
Fernandez et al
(1999) R
Gondos and 040 147 23 (16) 2(1) 25 (17)
King (1977) B]
Ng et al. (1974) 040 501 52 (10) 23(5) 75(15)
(4
Sarode etal. >55 81 4 (5) 4 (5) 8 (10)
(2001) B
Yancey etal.  Unknown 74 9 (12) 0 9 (12)
(1990) f
Zucker et al. Unknown 23 10 (43) 6 (26) 16 (70)
(1985) [7]
Total 1,089 127 (12 %) 61 (6 %) 188 (17 %)

With permission from Cibas and Ducatmas)[
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Table 3.2Benignappearing endometrial cells women over 40: predictive value for endeme

trial hyperplasia and carcinoma (Data p2801)

Cases with Hyperplasia, n
Authors, year biopsy, n (%)

Browne et al. (2005) 211
(11

Thrdl et al. (2005) 159
(12

Bean et al. (2006)13] 140
Kapali et al. (2007) 499
(14

Moroney et al. (2007) 370
[15]

Li et al. (2012) 16] 739
Moatamed et al. (201 186
(18]

Total 2,394

1(0.5)
9 (5.7)

2 (1.4)
4(0.8)

9 (2.4)

13 (1.8)
10 (5.4)

48 (2.0)

Modified with permission from Cibas and Ducatmd®][

Cancers,n Hyperplasia or
cancer,n (%)

(%)
6 (2.8)

0

0
4(0.8)

6 (1.6)

7 (0.9)
4(2.1)

27 (1.1)

7 (3.3)
9 (5.7)

2 (1.4)
8 (1.6)

15 (4.0)

20 (2.7)
14 (7.5)

75 (3.1)

The clinical management proved to be a source of confusion to healthcare pro
viders, especially negynecologists. To clarify this, if a woman aged 40 years or
older has endometrial cells on a cervicgtology test, the American Society for
Colposcopy and Cervical Pathology (ASCCP) specifically recommended in the
2012 management guidelines that hisgidoendometrial assessment only be-per
formed if the woman is postmenopausl][

Studiesn the2001Bethesd&ystemerafoundlittle evidenceo supportherole

of cervical cytology in uncovering endometrial cancer in women under thefage

45[10, 11, 17, 21]. Toimprovethe predictivevalueof exfoliatedendometriatells,
it is now recommended théenignappearing endometrial cells be reportéad

women 45 years of age or oldérhis revised recommendation is made with the
understanding that it ison feasible for a screening test to detect every malignancy.
Moreover it bears emphasis that cervical cytology is primarily a screening test for

squamougesions;t is notintendedo screerfor endometrialesionsandshouldnot

be used to evaluate sesped endometriabnormalities.
Atypical endometrial cells shouldilstoe reported under the general category
cell abnormality?o

Afepithel i al

and

3.3 ExfoliatedEndometrialCells(Figs3.1¢3.4)

3.3.1 Criteria

manag

Cells are small and often arrangadight, baltlike clusters, rarely as isolated cells

(Figs.3.1and3.2).

Nuclei are small, similar in area to a normal intermediate squamous cell nucleus.
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Fig. 3.1Exfoliatedendometrial cellsdponventional preparationCP). Cells are arranged tinree
dimensionatlustersNucleiaresmallandsimilarin sizeto anintermediatesquamousell nucleus.
Nucleoli are inconspicuous. Cytoplasm is scant, and cell borders arenicidisti

n,

Fig. 3.2Exfoliated endometrial cells (liquidased preparatiof.BP), ThinPrep
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Fig. 3.3Doublecontoured cluster of exfoliated endometrial cellBR, ThinPrep. Endometrial

glandular cells surround a dark core of stroo@ls. Note the cleaner background typical of LBP

menstrual specimens

Some nuclei arounthe edge of clusters may have a -shpped appearance

(Fig. 3.1, arrow).

Nuclei are dark, but the chromatin pattern is often difficult to discern because of

overlapping cells.
Nucleoli are inconspicuous.
Karyorrhexis is often present.
Mitoses are absent
Cytoplasm is scant, occasionally vacuolated.
Cell borders are ill defined.

Doublecontoured clusters of endometrial cells may be seen3rg.

Preparatin{ LISOAUO / NA GSNR I

Liguid-Based Preparations

Cel | groups may appear fabove
gradientbased liquibased preparations.

Isolated cells may be more evident.
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Fig. 3.4Exfoliatedendometrial cellsLBP, SurePath. Single cell necrosis (apoptosis) dam
seen in exfoliated endometrial cell clustésow)

Nucleoli and chromatin detail may be more apparent @-R); intracytoplasmic
vacuoles are more common and eagigyble.

Karyorrhexis is easily seen (Fig.4).

Background appears cleaner, especially in menstrual smear8.@Fig.

3.4  ExplanatoryNotes

In the 2014 Bethesda System, exfoliated endometrial cells should be reported in a
woman 45 years of age or old@&@enignappearing endometrial cells in wome
under 45 years of age need not be reportedn if they are seen during the luteal
phase (fAout of cycleo), because they
trial neoplasia.

Exfoliatedendometriatels arenormallypresentn cervicalcytology specimens
from day 1 to day 12 of the menstrual
notedfrom day6 to day10. Thetermfi e x o i used®r adistinctivearrangement
of benign,spontaneouslgxfoliatedendometriaktromalandglandularcellsthatare
arranged in thredimensional, doubleontoured groups, with central smalhrk
stromal cells rimmed by larger, paler glandular cells. Exfoliated endomesfial
clusters are comjzed of epithelial cells, stromal cells, or bothprphologic
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Fig. 3.5Abraded lower uterine segment (LUS) fragme@P), A large fragment of epithelium is
associated with vascular stroma composed of tightly pasfiiedileshaped cells. Abraded LUS/
endometrium does not carry the same implications as exfoliatednendal cells

distinction between these two cell types is not reliable with the Papanicolaou stain
alone, exceptfordouble ont our ed fexyBdUY2R]0 groups (F
Benignappearing endometrial cells in a woman with endometrial neoplasia
likely repregnttheendometriabtromalandglandularbreakdowrthatis commonly
associated with neoplasia.
In liquid-based preparations, exfoliated endometrial celiy be slightlylarger,
with more easily visible nucleoli and enhanced chromatin detail compacea-to
ventionalsmearpreparationsThesefeaturesnaybeworrisometo thoseunfamiliar
with the appearance of endometrial cells in ligbaked preparations
Abradedi asopposedo exfoliatedi endometriunmand loweruterine segment
(LUS) fragmentsare na associated witlanincreased rislof endometrialcancer
and therefore do not generally warrant reporting2f]. Abraded LUS and
endometriumis aresult of inadvertent samplindgpeyond theendocervixand is
often seerin women who havendergonecervicalexcision (e.g.L. EEP/LLETZ,
cone biopsy, trachelectomy). Directhsampled LUS and endometrium is
characterizedby biphasic tissue fragments: densely packed stromatompoc
nent, comprisedf spindleshaped cells, sometimes with visible vessalts] a
shaply distinct glandular component arrangada sheetor assimpleor branch
ing tubules[23]. The two componentsmay be spatially connected(Fig. 3.5,
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Fig. 3.6Histiocytes CP). Histiocytes have a round to reniform nucleus and a moderate amount of
finely vacuolated cytoplasm. They are often seen in association with exfoliated endometrial cells.
Histiocytes alone have reignificance in predicting the presence of endometrial carcinoma

see Fig.2.7) or separated (see Figd.8 and 2.9). Glandular and stromal cells
inadverteny directly-sampled from endometrium during the proliferative phase
can have abundant mitoses.

Unlike exfoliated endometriaells, histiocytes are more often dispersed as iso
lated cells, although small, usually loose clusters are sometimes seen.ytéistioc
are recognized on the basis of their frequently folded, grooved, or kilreped
nucleus and moderate amount of vacteslacytoplasm (Fig3.6). They are often
seen along with exfoliated endometrial cells but by themselves carry no significant
assoaition with endometrial neoplasig, 24, 25].

Clustersof nakednucleiare acommon mimicof exfoliated endometriatells
but are distinguishedby the complete absencef cytoplasm. These cellsave
smooth nuclear contoumnd evenlydistributed granular lromatin,sometimes
with conspicuous molding (Fi®.7). Theincidenceof these secalledsmall blue
cells increases with agAt onetime, their presencsasassociategvith tamoxifen
treatmentput thefrequencyof small blue cellds nohigher thanin women who
are nottaking tamoxifen 26]. The nakeducleiarelikely of
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Fig 3.7 Small | b LBPeThir®Peef). Naked nuclei are clustered and demonstrate -mold
ing. Theinsert (lower right) shows a higher magnification of a grapelike clusteruafiei with
finely textured chromatin. Such clusters should not be mistakemt@tometrial cells

parabasal squamous or reserve cell origin and should not be mistaken for endo
metrial cells.

Clusters of lymphoid cells, mostly small round lymphocytesc¢aionally
accompanied by plasma cells and/or tingible body macrophages, are uncommonly
encountered in cervical Pap slides (B¢, see Figs2.41and2.42) and correlate
with follicular cervicitis on histologic sections. They have no diagnasgnifi-
can®. Becausdymphocytesarethe samesizeasendometriatells,thesdymphoid
cell clusters may mimic exfoliatezhdometriakells.

An educational/explanatory comment can be useful when repakifogjated
endometrial cells in a woman who is 45 yearsldeno The comment shouktress
that exfoliated endometrial cells are usually derived from a benign procetmgind
only a small proportion of women with this finding have endometbiabrmalities
(seeSample report Example).1lf the date of the last metrual period (LMP)s
providedandthe specimerwasobtainedn thefirst half of thecycle,thelaboratory
may wish to append a comment indicating that the finding of endometriataells
relates with the menstrual history (se@mple report Exampl®.

Thisfi Ot hBethesdanterpretivecategorydoesnotmandatéiierarchicaleview.

It is up to the laboratorto havea policy specifying the circumstances unddgrtich
endometriatellswithout cytologicatypiaarereferredforap at h o Irevigi st 6 s
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Fig. 3.8Follicular cervicitis [BP, ThinPreg. The lymphocytes of a lymphoid follicle may
aggregaténto threedimensionatlusters Tingible body macrophagegrrow) mimic theapopto

sis of exfoliated endometrial cells. In contrast to exfoliated endometrial cell clusters, lymphoid
aggregates are looser and more irregularly shaped, and small mature lymphaggtesarser
chromatin than endometrial cells

3.5 SampleReports

Example 1

Using a General Categorization

General Categorizatian

Other: see Interpretation/Result.

InterpretationResult

Endometrial cells present in a wom@d5 years of age (see note).
Negative for squamous intraepithelial lesion.

Example 2

Wit hout Use of the Gener al Categorizati
Endometrial cells are present in a woni4b years of age (see note).

Negative for squamous intraepithelial lesion.
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Educational Note(sjoptional):

A. For all reports with endometrial cells in women 45 years or older:
Endometrial cellsn womerd5 yearsor older maybe associatedvith benign
endometriumhormonalalterations and lesscommonlyendometriabr uterine
abnomalities. Endometrial evaluatida recommendeih postmenopausal
women

B.Addi tional note to consider when a
trial cells are seen in the first half of the menatcycle:

Endometrial cells correlate with the menstruadtory provided
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4.2 Background

The forerunner of the category noratypic
broadly defined inter pr etundeieromimedigriifi- Aat yp
c a n GABQ@US)[1]. In theseconceditionof the Atlas,the ASC classificationwas

separated into two cat eiwondeteaminedsignifiy pi c a
canceoUY)ASaCnd fiat ypi icaahigh gagaisquanoussiacpt e | | s
theli al | esi on (ASGH) 2o This beparator eflectad ehe fact

that while most equivocal samples contained features suggestive ofgrddes
squamous intraepithelial lesion, a small percentage of specimensindeeasl
equivocal but their features were more suggestofea highgrade squamous
intraepithelialesion.This dichotomouseportingterminologyfor atypiais in keep
ing with the 2tiered reporting scheme for HPMlated squamous lesions whish
based on our current understanding of the natural history ofddRited infeetions
i low-grade changesrepresentargely transientHPV infection, and high-grade
morphologyrepresents a precancerous lesion.
ASC does not represent a single biologic entity; it subsumes changes that are
unrelatedo oncogenidumanpapilomavirus(HPV) infectionandneoplasiaswell
as findings that suggest the possible presence of an undeslyiramous intraepi
thelial lesion (SIL) and rarely carcinoma. Numerous nonneoplastic conditions may
producecytologicchangedhatraiseconsicerationfor an ASC designationjnclud-
ing inflammation, aidrying, atrophy with degeneratiohprmonal effects, and
otherartifacts.In manyinstancestheprocesghatresultedn the ASCinterpretation
remainsundefined evenfollowing a diagnostiovorkup. In screeningprogramsep-
resentative of the US population, approximately3M% of womerwith ASC are
infectedwith high-risk/oncogenitypesof humanpapillomaviruse¢HPV) [3i 5].
Thecategonpof atypical squamousells (ASC)is the mostprevaletof all abnormal
cervical cytology interpretationtn the 2014Bethesda Syster\SC continuesto be
includedundersquamous epitheligell abnormality with subcategorizatioasii a t-y p i
calsquamougellsi undet er mi ned sUSpandfifaitagigquanmds ( ASC
cellsi cannotexcludea high-gradesquamousintraeptheliall e s {(ABGH). ASC-US
refersto changeghat aresuggestiveof LSIL butwhich areinsufficientfor a definitive
interpretatioras such.Although mostASC-US interpretationare suggestiveof LSIL,
the qualifieri un d et er mi n esprdarredgoacausapprogimatelgld 20 %
of womenwith ASC-US proveto haveanunderlyingHSIL (CIN 2 or CIN 3) [3]. ASC-
USis expectedo comprisemore thar®0% of ASCinterpretationgn mostlabo ratories.
The ASGH categoryis a designation reservedr theminority of ASC cases (expected
to represenless tharl0 %)in which thecytologic changearesuggestivef HSIL but
which are insufficient for a definitive interpretation. Only equivocéd specimens
specificallyworrisomefor HSIL shouldbedistinguishedrom thebulk of ASCusingthe
designatiorof ASC-H. Case<lassifiedasASC-H areassociateavith a higherpositive
predictivevaluefor detectinganunderlyingHSIL (CIN 2 or CIN 3) thanASC-US but
arelesspredctive of a high-gradelesionthandefinitive interpretation®f HSIL [6, 7].
Because of its inherently equivocal nature, there have been argumefatitiput
suggesting entire elimination of this category, moving ASC into eitheMNdr
SIL. However after attempts to study how cervical cytology might perforsuch
ascenariojt hasbeenshownthatsucheliminationwould diminishthe sensitivityof
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detectiorof precancenheverylesionsthatthis screeningestwasdesignedo iden
tify [8]. ASC, by nature of being the magstevalent abnormal category, is also the
interpretation that precedes the majority of identified HSIL (CIN3) d&@jes

4.3  Atypical Squamou€ells
4.3.1 Definition

ASC refers to cytologic changsesggestiveof SIL, but which are qualitatively or
guantitatively insufficient for a definitive interpretation as suth2]. Cytologic
findings that are most consistent with benign reactive changes should be carefully
reviewed and judi ci ou mtragpithelialdesianiorfmalgd as
nancyo whenever possible.

Theinterpretatiorof ASCrequireghatthecellsin questiordemonstratéhreeessen
tial featuresy(1) squamoudlifferentiation,(2) increased nucledo cytoplasmicratio,
and(3) minimalnuclearchangesvhichmayincludehyperchromasiashromatinclump-
ing, irregularity, smudging, and/or multinucleatiolinequivocally normahppearing
cellsonthesameslide shouldbeusedfor comparisorin determiningvhethertheinter-
pretationof ASCis warranted10]. Abnormatappearingucleiareaprerequisitéor the
interpretatiorof ASC. The findingof cytoplasmicandnuclear changes associatéith
HPV infection(perinucleahalos/koilocytesivarrantaninterpretatiorof SIL. However,
incomplete chagessuggestivef koilocytosis(e.g., cytoplasmic halos closalyserm
bling koilocytesbutwith no or minimal nuclearabnormalitiespr poorly preservedaells
with featuresuggestivef LSIL aregenerallydesignate@dsASC-US[10].

It must be emphasizatiat the ASC category was developed to desigthate
interpretation of an entire specimemot individual cells The subtle ansubjective
findingsin specimensvith ASC haveresultedn poorreproducibility,compounding
thedifficulty in developing andllustrating strict criteriall, 12]. Furthermore, the
almost infinite appearances that ASC may assume, includingpmatogenic
degenerative and artifactual changes, permit only a fractional represertftion
changes that exgpts might accept, if not agreipon, as ASCL2].

4.4 Atypical Squamous CeltsUndeterminedSignificance
(ASGUS)(Figs4.1¢4.19

4.4.1 Definition

ASC-US refers to changes that are suggestive of LSIL.

4.4.2 Criteria

Nuclei are approximately two and one haltheee times the area of the tewus of
a normal intermediate squamous cell (approximately 3%)rantwice the size

of a squamous metaplastic cell nucleus (approximatelyn®) [12] (Fig. 4.1).
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Fig. 4.1ASC-US (LBP, ThinPrep. A 32-yearold woman. Atypical intermediate squamous cells
with anucleus2 T 3Heareaof anormalintermediatesquamousell nucleusandmild irregularity

of nuclear contour. This isolated cedisome features suggestive of HPV infection. hridRY¥
positive. Followup biopsy revealed LSI{CIN1)

L

Fig. 4.2ASC-US (LBP, ThinPrep. A 28yearold woman. An intermediate squamous cell with an
erlarged nucleus and slight nuclear membrane irregylarhe atypical features do not meet the
criteria for LSIL. hrHPV was positive. Followp biopsy revealed LSI{CIN1)
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Fig. 4.3ASC-US (LBP, SurePath Routine screen from a 3&arold woman. Single atypical
squamous cell with Htlefined cytoplasmibalo in a background of inflammation. Adjacequa
mous cell shows adherent lactobacilli. HPV testing was not performed on this sample

Slightly increasd ratio of nuclear to cytoplasmic area (N/C) (Ed).

Minimal nuclear hyperchromasia and irreguty in chromatin distribution or
nuclear shape.

Nucl ear abnormal ities associated with
p ar ak e rcatoplasnichangeshatsuggesHPV cytopathiceffect(incom
plete koilocytosis) including poorly defineatytoplasmic halos or cytoplasmic
vacuoles resembling koilocytes but with absent or minimal concunrei¢ar
changes (Figst.3and4.4).

t NB LJ NJ { ACeitgria{ LISOA UO
Conventional Preparations

Cells may appear larger and flatter due to smearing anid/drydng artifact (Figs.
4.5and4.6).

Liguid-Based Preparations

Cells may appear smaller and have higher nuclear to cytoplasmic ratiws-in
dimensionaviewsdueto fixation in liquid media(whichleadsto roundingup of
cells) and lack of flatteng on the slide (Figt.7).
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Fig. 4.4ASC-US (LBP, ThinPrep. A 28yearold female. An atypical binucleated intermediate
cell with molded nuclei and orangeophilic cytoplasm suggestive but not diagnostic of LSIL.
hrHPV was positive. Followap biopsy reealed LSIL (CIN1)

X

Fig. 4.5Negative for intraepithelial lesion or malignancy (NILM) versus atypical squamous cells
i undetermined significance (ASQS) (CP). Perimenopausal woman. Mature squamous cells
show mild nuclear enlargement, binucleation, @ven chromatin distribution. Ne® benign
endocervical cells at bottom fiéld
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Fig. 4.6ASC-US (CP). Cells with multinucleation, nuclear enlargement, andigiimg artifact,
possibly representing LSIL (CIN1)

»

v %
Fig. 4. 7ASC-US (LBP,SurePati. A 21-yearold worman. Thick cohesive sheet of cells with focal

nuclear enlargement, orangeophilic cytoplasm, poorly formed cytoplasmic vacaoigs,
binucleation. Followup biopsy was LSII(CIN1)
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4.4.3 ExplanatoryNotes

The normalappearing intermediate cells thare present on a slide provide
appropriate source of comparison for assessing whether nuclear siapsazd
ance meet criteria for ASOS or SIL. Cells which might lead to an AS4S des
ignation for the kde typically have the overall size andagie of superficial or
intermediatesquamousgells.Roundor ovoid cellsthatareapproximatelyonethird
the size of superficial cells and therefore resemble large metaplastic oingerall
mediate cells may adsbe classified as ASOS. Criteria for ASGUS may differ
subtly among laboratories, reflecting differences in stains and techniqusiiéor
preparation (Figs4.8and4.9).

Determiningwhethetto classifyaspecimerasNILM or ASC-USmaybedifficult
in caseshowingmild diffuse nuclearenlargenent,the presence akactive/repara
tive or degenerativehangesprganisms, aidrying with artifactual nucleaenlarge
ment, atrophic patterns, and in the presence of athiéacts(Figs.4.10°4.13. In
suchspecimensthep a t i ageanddistory shouldbe consideredand previous

b ‘.9
L
Fig. 4.8ASC-US (LBP, ThinPrep. A 35yearold woman. A group of cells featuring mitdiclear
enlargement, slight nuclear membrane irregularity and mmygerchromasia in a clean back

ground. The cytologic featusedo not meet the criteria for LSIL. hrHPV was positive. Follgw
biopsy revealed LSIL (CIN1)
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Fig. 49ASC-US (LBP, ThinPrep. A 25yearold woman. Intermediate cells with nuclear
enlargement 12713 that of nor maefeare rate binudeatdd at e

cells. Slight nuclear irregularity and hypbromasia are present that do not meet the diagnostic
criteria for LSIL. A repeat cervical cytology showed similar findings. Folignbiopsy revealed
LSIL (CIN1)

Fig. 4.10ASC-US (LBP, ThinPrep. A 40-yearold woman. Binucleated atypicattermediate
squamous cell with slightly enlarged irregular nuclei in an inflammatory background. kvedPV
positive. Followup biopsy showed LSI(CIN1)
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Fig. 4.11ASC-US (LBP, ThinPrep. A 40-yea-old woman. A single atypical intermediate squa
mous cell with a nucleus that is 2 to 3 times the area of a normal intermediate squamous nucleus
and an irregular nuclear contour. The background shows acute inflammation. The cy&sogic f
tures do not met the criteria for LSIL

. v

Fig. 4.12ASC-US (LBP, SurePath Routine screening in a perimenopausal woman. Sexadtsl
showing slightly increased nuclear hyperchromasia and nuclear to cytoplasmic ratios. Occasional
bi-nucleation and cgiplasmic halos arseen. These features may be seen in a reactive/infectious
processhowever giventheabsencef organismsandlack of history,aninterpretatiorof ASC-US
wasrenderedRepeatervicalcytologywasnegativehrHPV testingwasalsonegative
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Fig. 4.13ASC-US (LBP, ThinPrep. A 23-yearold woman. An atypical intermediate squamous
cellwith amildly enlargechucleusandapoorly-formedperinucleahalo. Theatypicalfeaturesare
suggestive but nadliagnostic of LSIL. hrHPV was positive. Follewp biopsy evealed LSIL
(CIN1)

specimens should beviewed microscopicallyif deemedrelevant.to interpreting

the currentcase Generally whenthe currentcytologicfindings favor a reactivepro-
cessoveran SIL and the patient has a history of multiple priegativespecimens
particularly if there is a recemegativehrHPV resulithe interpretation of NILM
should befavored.Most specimens classified as ASC demonstrate a numerically
minor subpopulatiorof atypicalcellsthatareeitherisolatedor occurin smallsheets

or groupings (Fig4.14.

The prevalence of ASOS declines with increasing age in the screening
population, as does the prevalence of hrHPV DNA (including genotypes 16 and
18) [13]. ASC-US cytology in younger women is more prevalent and noften
refelective of an HPMelated lesion than in older womeh3]. Regardless of age,
the knowledge of a patientds concurren
perspective of theytotechnologist or cytopathologist when making an interpreta
tion of NILM vs. ASGUS, especially in specimens with minimal cytologic changes
[14i16]. Hence, care should be taken when reviewing specimens with a priori
knowledge of HPV status.
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Fig. 4.14ASC-US (LBP, ThinPrep. A 30-yearold woman.A metaplasticcell with densecytoplasm,
slightly enlarged nucleusnd mildnuclear membrane irregularity seenin the center.Below it is a
binucleatedntermediatesquamousell with irregularuclearcontour. Thecytologicfeaturesaresugges
tive butdonot meet theriteriafor LSIL. hrHPV waspositive. Followup biopsyrevealed_SIL (CIN1)

4.5  CommonPatternsClassifiecasASCUS(Figs4.154.19
4.5.1 AtypicalParakeratosiSAPK)Figs4.15and4.16)

Cellswith denseorangeophilicor eosinophiliccytoplasmandsmallpyknotic nuclei
(Aparakeratosi so) should be cl| (gesFigs.f i ed
2.15and2.16). However f thenucleiareenlargedhyperchromaticor irregu- lar in
contouror if the cellsoccurin threedimensionaklusters(referredto by someas

lat yparcak e ranintergrétatiandf ASC-US, ASC-H, or SIL shouldbe
considerediepending on the degree of the abnormalify 17] (Figs.4.15and4.16

see Figs5.8, 5.9, 5.26 5.43 and5.44).

4.5.2 AtypicalRepair(Figs4.17and4.18)

Reparative changes that manifest some degrees of cellular overlap, dyscohesion,
anisonucleosis, and/or loss of nuclear polarity maydbesi gnat ed as
repairo which can b-8SocategargThe irficidemabfsubn d er t
sequent SIL among women with atypical repair has been reported to ran@sfrom

to 43 % in highrisk population groupshowever.the incidence of SILn amore

diverse population has been shown to be much lower (5.28p)The differential

diagnais of atypical repair is wide. Changes that are at the lower end gpeise

trum of atypiaare generallydesignatechs ASC-US

(Figs.4.17 and 4.18), while
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Fig. 4.15ASC-USi atypical keratinized celld_BP, ThinPrep. A 25yearold woman. A cohe
sivesheebf spindledkeratoticcellswith nuclearenlargementhyperchromasiandorangeophilic
cytoplasm. hrHPV wapositive. Followup biopsy revealed LSIL with promineggratinization

A ¥

Fig. 4.16ASC-US atypical keratinized celldBP, ThinPrep. A 32-yearold woman. Cohesive
sheet of atypical squamous cells with orangeophilic cytoplasm and elongated, hypetichroma
crowded nuclei. hrHPV was positive. Follayp biopsy revealed HSIL (CIN 2) with prominent
keratinization
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Fig. 4.17ASC-UST atypcal repair CP). In this image, cells are arrangedwo-dimensionatheet

with abundantytoplasnshowingafi p u ‘o lu erdtreamingeffect.Nucleishowpleomor phism

of size and shape with some cells having multiple nuclei. Most nuclei show promireesli.

These changes, while indicative of a reparative reaction, may be classifi&Cd$SAbecause of

the nuclear pleomorphism noted. In favor of a reactive process is the generally fine granularity of
the chromatin pattern

Fig. 4.18ASC-US T atypical repair CP). Group of cells with features of repalpwever,the
presence of irregulathromatin distribution and the increased nucleus to cytoplasmic ratiotare
typical (seeFigs.2.38and2.39. Atypical reparativesquamousellsmaybeclassifiedasASC-US,

or sometimes as ASH if invasivecarcinoma is a morphologeonsideration
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those that are concerning for the pod#ibiof invasive carcinoma, especially in
high-risk patients, shodlbe placed in the ASE category.

4.5.3 Atypiain PostmenopausaiVomenandin Atrophy (Fig4.19)

Atrophic samples showing nuclear enlargement with hyperchromasia that fall short
of a definitve interpretation of SIL may also be designated as -WSC
Occasionally, and especially in the case of a-higk patient,theatypia in atrophy
may warant an interpretation of ASE, if it raises concerrfior HSIL (see Fig.
4.29. The interpréation of HSIL may be difficult to make in an atrophic
background because of the lack of maturity (and hence high nuclear to cytoplasmic
ratio) of the parabasal k2 In low-risk scenarios, it may be prudent to categorize
such atypias as ASUS rather tha ASGH and allow adjunctive hrHPV testing to
determine downstream management which may avoid overtreatment.

In pert and postmenopausal women, mild bland nuctgdargement is a com
mon cause for ASC over utilization. Changes of mild nuclear enlargesitiott
significant hyperchromasia or nuclear irregularity have sometimes been termed
Apost menopausal atypiad and adaeddot ge
ease (Fig4.19. In the absence of definitive abnormalities, such cases are

Fig. 4.19Postmenopausal atyp{aBP, SurePath. Postmenopausal woman with an atrophic cell
pattern predominantlycomprisedf parabasatells. Thepresencef occasionaénlargechucleiis

a characteristic feature of postmenopausal atypia and is often over@all@8CUS. hrHPV
testing is usually negative in suchses
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preferably interpreted as NILM, especially in women who have no pistory of
squamous cell abnormalities or do not have a prior positive hrHPVI& ().

4.5.4 OtherPatterns

Rarely,the difficult distinction betweersIL anddecidualandtrophoblasticcells
mayalso prompaninterpretationof ASC-US (see Figs2.28 2.29 and5.53).

ASC may also be an appropriate designation for some specimens that contain
abnormalappearing naked nuclei without associated cy®plasince isolated
nuclei may be associated with SIL in some cases (se&.BH).

4.6  Atypical Squamous CeltsCannot Exclude aRISIL
(ASCGH) (Figs4.20c4.33

4.6.1 Definition

ASC-H is a designation reserved for the minority of ASC cases (expected te repre
sent less than 10 % of all AS@erpretations) in which the cytologic changes are
suggestive of HSIL.

ASC-H cellsareusuallysparseSeverabatternamaybe presenincluding atypi-
cal immature metaplastic cells, crowded sheets of cells, markedly atyged,
severeatrophy,andpostradiatiorchangeshatareconcerningor recurrenor resid
ual carcinoma

4.7 Common ASE Patterns

471 {YEEt /Stta sAGK | mmE&urebk / wl (A2
a Sl LI (Figsh205.06)

4.7.1.1Criteria

Cells usually occur singly or in small groups of less than ten cells; occasionally, in
conventional preparations, cel 14284 may
and4.25.

Cellsarethe sizeof metaplatic cellswith nucleithatareaboutl.5' 2.5timeslarger
than normal (Fig4.20.

Nuclear to cytoplasmic ratio may approximate that of HFligs.4.21and4.22).
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In considering gossible interpretation of ASE or HSIL, nuclear abnormalities
such as yperchromasia, chromatin irregularity, and abnormal nuclear shapes
with focal irregularity favor an interpretation of HS{Eigs.4.23and4.26).

t NBLI NI GA2y {LISOAUO / NARGSNARL

Liquid-Based Preparations

ASC-H cellsmayappeanquite smallwith nucleithatareonly two to threetimesthe
size of neutrophils. In some instances, differentiating two overlapping nuclei
from asingleirregularnucleuamayposedifficulties, althoughthis canusuallybe
resolved by focusing up and down at hgggwer

Cellsin thesizerangeof metaplasticellsmayalsopossesperfectlyroundpalenuclei,
butwhichnonethelesappeato occupythemajority of thecytoplasm(Fig. 4.31).

Fig. 4.20ASC-H (LBP, ThinPrep. A 27-yearold woman. &) On theleft are isolated small cells
with variableN/C ratiosandsomecellsdisplayingprominentuclearirregularity. (b) Ontheright
is ahigh-magnificatiorview of six smallcdls with enlargedandirregular,butdegenerateduclei.
Follow-up was HSIL (CIN3)
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Fig. 4.21ASC-H (LBP, SurePath. Routine cytology for a 3§earold woman. Rare metaplastic

cells with dense cytoplasm and nuclear enlargement with hyperchromapi@seat in a baek
ground of scattered acute inflammation. An interpretation of AS®@as renderedr-ollow-up
cervical bigsies revealed immature squamous metaplasia. Immature squamous metamhasia is

of themostcommonmimicsof HSIL. An interpretatiorof ASC-H is appropriategspeciallywhen
only rare abnormal cells with @ metsaiprhtiasset i c 0
present

4.7.1.2 ExplanatoryNotes
Normalmetaplasticsquamousellswithin aspecimemmayvary considerablyn cell
size aml shape, nuclear size, and nucleacytoplasmicratios. When cells with a
metaplasti@ppearancdemonstrateelativelymild nuclearenlargementnembrane
irregularity, unevenchromatindistribution, or hyperchromasia, HSIL is a concern
because the nude to cytoplasmicratio may be similar to that found in definite
HSIL. The range in size and nuclear appearafiageormal metaplastic squamous
cellsprovidesastandardor judgingwhethercellsof concernwarrantaninterpreta
tion of ASC-H.

ASC-H maypresentasfi a t y immatuaeme t a p In boshcoaventionabnd
liquid-based preparations, although tfiigling is more common in the lattéfote
that degenerated nuclei, in the absence of a bona fide SIL, are often ir@gular
hyperchromatic, but th@regularities tend tanvolve the entire nuclear outline,
imparting a wrinkled appearance, and the chitimia smudgy (Fig4.26). ASC-H
cells are usually sparse. When numerous small atypical cells are identified, the
interpretation of HSIL is morkkely.
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Fig. 4.22ASC-H (LBP, SurePath Perimenopausal woman with history of LSIL. Unremarkable
slide with only a single large atypical cell in a clean background. The nuclear irregularity and
hyperchromasiavereworrisomebut notdefinitive for SIL. Cenical biopsiesvereperformedand
showedubalmetaplasidutnointraepitheliaineoplasiaA solitarycell of this natureis difficult to
classify. Cytehistologic correlation favored this to be a reactive endocervicaldigugh der-

minal bar and iia were not conclusivelidentified

° \5 & |
\
L &’ - !
Fig. 4.23ASC-H (LBP,SurePath. Perimenopausal woman with history of atypical cytology (ASC
US). Three small atypical metaplasticcells with hyperchromaticnuclei and irregular nuclear
membraneareidentified. Theinterpretiveconsiderationgcludedimmaturemetaplasiahowever,
a highgrade lesion could not be excluded, thus an interpretation ofliA8@s rendered.oop

electricalexcisionprocedurdLEEP)revealedocal area®f HSIL aswell asimmaturemetapébsia.
Concomitant review of the cytology favored these cells to reptetSIL
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Fig. 4.24ASC-H (LBP, SurePath A group of atypical immature metaplastic cells with enlarged
nuclei, high nuclear to cytoplasmic ratio, coarse chromatin and irregulazanwntour. The
cytologic features ar@orrisome but insufficient for an interpretation of HSIL. Folloy biopsy
revealed HSIL (CIN3)

Fig. 4.25ASC-H (LBP, ThinPrep. A 35yearold woman. An isolated group of atypical imma
ture metaplastic cells witdense cytoplasm, high nuclear to cyasmic ratio, enlarged nuclei,
irregular nuclear contour and nuclear grooves. Folipwiopsy revealed HSIL (CIN2)
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Fig. 4.26ASC-H (LBP, ThinPrep. Vaginal specimen obtained from patient with prior history of
vaginal HSIL (VAIN 3) anl endometrial carcinoma. Cells present show degenerated, markedly
hyperchromatic nuclei, worrisome for HSIL. Follayp histology was HSIL (ValN 3)

472 a/ NP RSR { K&igdent I GG SNy ¢

4.7.2.1 Criteria

A microbiopsyof crowdedsquamougells containingnucleithatmayshowatypical
features as noted above, loss of polarity, or are difficult to visualize. [Rgtse
plasm, polygonal cell shape, and fragments with sharp linear edges gefaenally
squamous over glandular (endocervichfjerentiation.

t NBLI NFGA2Yy {LISOAUO / NARGSNRL
Conventional Preparations
Cells may appear larger and flatter due to smearing astihairg artifact (Fig4.28).

4.7.2.2 ExplanatoryNotes

Thefi ¢ r o whetadpda t tmeayrefléctHSIL (particularlyinvolving endocervial
glands)reactiveor neoplastiendocervicatells,or atrophywith crushartifact[21,

22] (seeFigs.5.15 5.16 and5.34). Thesecasesaresometimeslassifiedasfi a t-y p i
cal glandul ar cellsdo (AGC), | ebetiveemg t o
the latter category andetection ofHSIL on subsequent biopsg3]. Densecyto-

plasm polygonalcell shapeandfragmentswith flatteningof cellsattheedgeof the
clustergenerallyfavor squamousver glandulardifferentiation[24]. Excessively
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Fig. 4.27ASC-H (CP). Thick aggregate of cohesive, @ried, overlapping cells containing nuclei
with even chromatin and regular borders. The thickness of the cluster makes it difficult to
determingf thecellsaresquamousr glandular.The disorganizatiorof the cellswithin the group

is suggestive of a highrade lesionhoweverthe individual nuclear features are insufficient for a
definitive interpretation

vigorousscrapingwith samplingdevicesmayrepresenanavoidablecauseof thick
cell fragments.

Identfication of prominent nucleoli is more typical of repair than HSHaw
ever,nucleoli may be found in cases of HSIL, especially when assocrethd
incipient or established invasion or when HSIL involves the neckmnaddcervical
glands(seeFig. 5.32). Cohesivesheetf cellscontaininguniform-appearingiuclei
with smooth contours and nucleoli favor a reparative process, but npldearor
phism or loss of cohesion magquire an interptation of ASCH in order torule
out a neoplastic lesion.

In atrophic specimens, the small size and high nuclear to cytoplasmitypétio
cal of parabasal cells may raise concern about HSIL, especially when nuclear
hyperchromasiandsmudgingassociatedvith degeneratioarepresen{Figs.4.28
and4.29. Hyperchromatic cellular groups of benigtiophy,when viewed at high
magnificationin asinglefocal plane will generallyshowno nuclearoverlappingn
that focal plane, while dysplastic lesions, whiare syncytial, will showuclear
overlappingin a single focal plane (seeFigs. 5.45 and 5.46). This is a useful
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