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Foreword 

 
 
 
 
 

It is a privilege, a pleasure, and something of a surprise for me to write this Foreword 

to the third edition of the Cervical Cytology Bethesda System Atlas. I never imag- 

ined that a small meeting on the campus of the National Institutes of Health in 

Bethesda, Maryland, one snowy weekend in December 1988 would begin a process 

that has changed the practice of cervical cytology ï in both the laboratory and the 

clinicianôs office ï around the world. This third edition of the atlas continues that 

evolution, presenting the latest refinements to the Bethesda System (TBS) in a con- 

venient easy-to-use reference designed to be accessible for cytopathologists and 

cytotechnologists regardless of laboratory setting. 

The initial Bethesda System workshop was convened to address a well-recognized 

but seemingly intractable problem of variability in laboratory reports of Papanicolaou 

smears [1]. Different laboratories used a multiplicity of terms including, in many 

cases, Pap class numbers, with confusing and idiosyncratic modifications, or dys- 

plasia terminology with multiple, poorly reproducible gradations including a bio- 

logically inaccurate distinction between changes induced by human papillomavirus 

(HPV) and what was considered ñtrue dysplasia.ò Additionally, a non-reproducible 

distinction between severe dysplasia and carcinoma in situ was sometimes used 

clinically to decide if a hysterectomy should be performed. 

The first Bethesda workshop, ably chaired by Dr. Robert Kurman, convened 

roughly three dozen laboratorians, clinicians, and research scientists with the goal 

of finding a better way. Over 2 days, the following fundamental principles emerged 

that have guided the Bethesda System from that day to this: 

 
1. Terminology used by the laboratory must communicate appropriate and clini- 

cally relevant information to the clinician 

2. Terminology should be consistent from one laboratory to another and reasonably 

reproducible in practice but at the same time be flexible enough to be adapted in 

a wide variety of laboratories and geographic settings 

3. Terminology should be continuously updated to reflect the most current under- 

standing of the pathobiology of cervical neoplasia and integrate advances in 

laboratory practice 

 
With these principles in mind, the workshop participants developed terminol- 

ogy based on the underlying pathobiology of the morphologic changes of cervical 
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epithelial abnormalities. Squamous intraepithelial lesion (SIL) with only two 

gradations (low and high grade) reflected the different biologic states of productive 

HPV infections 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 ñstatement of adequacyò of the specimen as an integral part of the 

report and an important quality assurance element. The new terminology was named 

after the location of the workshop in Bethesda, Maryland. 

 
Fast-forward 25 years: 

Additional Bethesda System workshops were convened in 1991 and 2001, and 

the first two editions of this atlas were published 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 that criteria should be 

developed for the diagnostic terms and for the determination of specimen ade- 

quacy, which led to the publication of the first atlas [2]. 

2. The workshop in 2001 was the first to utilize the Internet in order to provide 

everyone an opportunity for input; over 2,000 comments were considered prior 

to the meeting, which then brought together over 400 participants including rep- 

resentatives from over two dozen countries [4]. 

3. Developments in laboratory practice and the transition for many to liquid-based 

cytology led to incorporating images and criteria specific to these preparations in 

the 2004 atlas [3]. 

 
Of all the changes introduced by TBS, none has been as controversial as ñatypical 

squamous cells of undetermined significanceò or ASC-US. ASC-US highlighted the 

inherent limitations of morphologic interpretation. Cytologic findings may be equivo- 

cal, resulting in frustration for clinicians who need to be able to make clear-cut man- 

agement decisions. As ASC-US was (and still is) the most common cytologic 

abnormality reported for mill ions of women in the USA annually, this posed a signifi- 

cant clinical problem and threatened to overwhelm the available colposcopy services. 

In response, the US National Cancer Institute sponsored a clinical trial, the 

ASCUS-LSIL Triage Study, or ALTS, to resolve the question of best practice [5]. 

The results of ALTS established molecular testing for HPV as the most cost- 

effective approach to clarify equivocal cytologic findings. HPV testing is now firmly 

integrated into algorithms both for primary cervical screening and cytology triage. 

The results of ALTS and other clinical research have, in turn, informed the 

development of clinical management algorithms involving dozens of organizations 

and professional societies, spearheaded by the American Society for Colposcopy 

and Cervical Pathology, most recently in 2012 [6]. At a time when there were 

few test options for screening and evaluation of abnormal findings, management 

algorithms consisted of linear branch points based on a sequence of test results. 

With the multiplicity of testing options currently available, as well as additional 

assays on the horizon, various combinations of cytologic, molecular, and/or his- 

topathologic test findings must now be integrated in order to determine an indi- 

vidual womanôs risk for precancer/cancer and ï based on that level of risk ï her 
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appropriate management. A new chapter on a risk assessment-based management 

has been added to this atlas. 

Beyond the field of cervical cytology, standardized terminology systems have 

now been developed for cytology of other body sites including thyroid [7] and pan- 

creas [8], and most recently urine [9]. The two-tier terminology used in TBS has 

also been recommended for reporting histopathology of HPV-related squamous 

lesions of the lower anogenital tract [10, 11]. 

Terminology must evolve to keep pace with our insights into the basis of disease, 

to be responsive to the needs of the laboratory and clinician for clear communica- 

tion, and ultimately to best serve womenôs health. True to the spirit of the underly- 

ing principles that guided the first Bethesda workshop, this third edition of the atlas 

refines the application of the Bethesda terminology based on experience gathered 

over the past decade, especially related to the morphology of liquid-based prepara- 

tions and use of TBS in clinical practice. 

 
Diane Solomon, M.D. 

National Cancer Institute (Retired) 

Bethesda, Maryland, USA 
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Introduction 

 
 
 
 
 

In the past decade, since the publication of the second edition of the Bethesda Atlas 

in 2004, considerable experience has been gained with the use and impact of the 

Bethesda terminology for cervical cytology in clinical practice. This includes addi- 

tional experience with morphology on liquid-based preparations, further insights 

into HPV biology, implementation of HPV vaccination, and updated guidelines for 

cervical cancer screening and the management of abnormal cervical cytology and 

cancer precursors. Thus 2014 seemed to be the appropriate time for a review and 

update of the 2001 Bethesda System terminology and incorporation of revisions and 

additional information into this third edition of the Bethesda Atlas for cervical 

cytology. 

Despite recent concern about the demise of the Papanicolaou test, as it gradually 

yields its role as a primary cervical cancer screening test to HPV and other bio- 

marker testing, cervical cytology remains the most successful cancer prevention 

program ever devised. Its specificity will  remain the cornerstone of future screening 

regimens, including those in women who have received HPV vaccination. 

Additionally, in many settings, cervical cytology will continue to be the first line 

screening test based on resources and local preferences. Hence, updating and fur- 

ther refinement of morphologic criteria for the great variety of entities seen in cervi- 

cal cytology, both neoplastic and non-neoplastic, is an important function of this 

edition. Wide dissemination of this comprehensive and relatively inexpensive atlas 

will therefore serve to maximize the overall value of the test in all practice settings. 

Since minimal changes were anticipated to the terminology recommended by the 

2001 Bethesda System (TBS), there was no consensus workshop held in association 

with the 2014 Bethesda System update. Therefore, Dr. Ritu Nayar, President of the 

American Society of Cytopathology (ASC) in 2014, appointed a task force, chaired 

by Dr. David Wilbur (ASC President in 2002), which was comprised of a relatively 

small group of cytopathologists and clinicians/epidemiologists in order to expedi- 

tiously accomplish this task. Following literature review and formulation of the pro- 

posed new and expanded content for the atlas, a widely advertised Internet-based 

public open comment period was initiated within the international cytopathology 

community for a 3.5-month period lasting from March through mid-June of 2014. 

A total of 2454 responses were received from individuals in 59 countries spread 

over a broad demographic, on proposals from each of the atlasôs 12 chapter-based 
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surveys. Excellent feedback was gathered on the proposed updates, which was com- 

piled and reviewed by the chapter-based task force working groups. This process 

culminated in refinement of positions and content, which were then incorporated 

into the 2014 Bethesda System and this accompanying atlas. 

This new edition of the atlas expands on the popular features of the prior editions 

[1, 2]. A portion of the text and images from the first and second editions have been 

retained for this edition, and credit is attributed to the individuals who participated 

in the 1988, 1991 and 2001 Bethesda Workshops and those who contributed to the 

resultant 1994 and 2004 Bethesda atlases (see Acknowledgments section). This edi- 

tion has 12 chapters, 6 of which correspond to the major Bethesda interpretive cat- 

egories, with the remainder being dedicated to other malignant neoplasms, anal 

cytology, reporting of adjunctive testing, computer-assisted screening, educational 

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

of a background discussion, a description of definitions and cytologic criteria, brief 

explanatory notes that cover difficult  morphologic patterns and mimics of epithelial 

lesions (where applicable), sample reports, and selected references. Cytologic crite- 

ria are described in general for all specimen types in every chapter, followed by any 

significant differences related to specific preparation types. (Note that TBS does not 

endorse any particular methodology or manufacturer(s) for specimen collection, 

computer-assisted screening, adjunctive HPV or other testing). New to this edition 

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

cussions of the current clinical management guidelines. 

Over 1000 images were evaluated for this atlas, including the 186 images from 

the second edition. The images went through a multistage review process; first by 

the relevant chapter group, and secondly by a cytopathologist/cytotechnologist sub- 

group of the Bethesda 2014 Task Force. Dr. Daniel Kurtycz is credited with the 

management of images collected for this edition of the atlas. The 370 illustrations 

in this third edition represent a spectrum of morphologic changes seen on both con- 

ventional smears and liquid-based preparations (LBPs); 56% are new images and 

44% are from the prior two editions; 40% are conventional preparations and 60% 

are from LBPs. For LBP specimen illustrations, the figure legends specify which of 

the two commonly used methods is illustrated: ThinPrepTM (Hologic, Marlborough, 

MA) or BD SurePathÊ (BD Diagnostics, Durham NC). Some images represent 

classic examples of an entity whereas others were selected to illustrate interpretive 

dilemmas or ñborderlineò morphologic features that may not be interpreted in the 

same way by all cytologists. A greater number and variety of ñnormalò findings as 

well as mimics of classic epithelial abnormalities are included in the third edition in 

order to provide a more complete representation of the morphologic variations that 

can be appreciated in cervical cytology specimens. 

Prior to the publication of the second edition [2], selected images were posted on a 

website open to cytopathologists and cytotechnologists worldwide. This process was 

designed to evaluate inter-observer variability and to provide an educational tool for 

cytologists. Results of the Bethesda Interobserver Reproducibility Study (BIRST) 

can be viewed online and have also been published [3, 4]. To build on the information 

gathered from our experience with the BIRST project in 2003, we posted 85 of the 
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images from this atlas as ñunknownsò on a website open to the cytopathology com- 

munity. Data from this effort, in which over 850 participants submitted their answers 

online prior to the publication of this atlas, provides a realistic gauge of interpretive 

reproducibility. Information regarding the results of this exercise is available on the 

ASC website at www.cytopathology.org. While knowledge of normal morphology, 

its variations and epithelial abnormalities is essential, some degree of interobserver 

and interlaboratory variability in interpretation will  always remain a reality [4, 5]. 

In parallel with the development of this third edition, a Bethesda 2014 website 

resource has also been developed by an ASC Bethesda Website Task Force under 

the direction of Drs. Daniel Kurtycz and Paul Staats. In addition to displaying all the 

illustrations that are used in this atlas, the website will  contain many other examples 

of presentations and entities that could not be provided in this print version. The 

website group will  also be exploring new avenues for delivery of the content which 

has been assembled during this update process. For further information on the 

Bethesda web atlas please go to the educational resources page on the American 

Society of Cytopathology website [6]. 

Although the Bethesda System was developed primarily for cervical cytology, 

specimens from other sites in the lower anogenital tract, such as the vagina and anus, 

may be reported using similar terminology. As in the 2001 Bethesda System, the 

terms ñinterpretationò or ñresultò are recommended instead of ñdiagnosisò in the 

heading of the cervical cytology report. This terminology is preferred because cer- 

vical cytology should be viewed primarily as a ñscreening test, which in some 

instances may serve as a medical consultation by providing an interpretation that 

contributes to a diagnosis.ò A patientôs final diagnosis and management plan inte- 

grate not only the cervical cytology result but also the history, clinical findings, and 

other laboratory results 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, widely accessible to all including practitio- 

ners in low resource environments. No honoraria or royalties will  be accepted by the 

editors/authors for this work. The editors, the 2014 Bethesda System Task Force 

members, and all the dedicated cytologists who have contributed to this wonderful 

project over the past quarter of a century are delighted to come together to thank 

Drs. Diane Solomon and Robert Kurman for their pioneering vision in initiating the 

organization and implementation of the Bethesda System in 1988 [7, 8]. Indeed 

Bethesdaôs contributions and impact on the field of cervical cancer go far beyond 

just standardized reporting terminology. The Bethesda System formed the bedrock 

for the furthering of our understanding of HPV biology and provided the framework 

necessary for the development of systematic and evidence-based cervical cancer 

screening and management guidelines [8]. And finally, Bethesda brought the world 

together with one cytologic voice ï now able to effectively communicate scientific 

and clinical data where previously such was difficult, if not impossible. Because of 

Bethesda, the interpretation of a high grade squamous intraepithelial lesion in the 

United States is based on exactly the same criteria as in India or anywhere else. On 

behalf of the American Society of Cytopathology, we, as a group are pleased to be 
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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. 

 
Chicago, IL, USA Ritu Nayar, M.D. 

Boston, MA, USA David C. Wilbur, M.D. 
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The 2014 BETHESDA SYSTEM FOR REPORTING 
CERVICAL CYTOLOGY 

 
 
 
 
 

 

SPECIMEN TYPE:  

Indicate conventional smear (Pap smear) vs. liquid-based preparation vs. other 
 

SPECIMEN ADEQUACY  
 

Å Satisfactory for evaluation (describe presence or absence of endocervical/trans- 

formation zone component and any other quality indicators, e.g., partially 

obscuring blood, inflammation, etc.) 

Å Unsatisfactory for evaluation . . . (specify reason) 

ï Specimen rejected/not processed (specify reason) 

ï Specimen processed and examined, but unsatisfactory for evaluation of epi- 

thelial abnormality because of (specify reason) 
 

GENERAL CATEGORIZATION ( optional) 
 

Å Negative for Intraepithelial Lesion or Malignancy 

Å Other: See Interpretation/Result (e.g., endometrial cells in a woman ȁ45 years of 

age) 

Å Epithelial Cell Abnormality: See Interpretation/Result (specify ósquamousô or 

óglandularô as appropriate) 
 

INTERPRETATION/RESULT  

NEGATIVE FOR INTRAEPITHELIAL LESION OR MALIGNANCY  

(When there is no cellular evidence of neoplasia, state this in the General 

Categorization above and/or in the Interpretation/Result section of the report-- 

whether or not there are organisms or other non-neoplastic findings) 
 

NON-NEOPLASTIC FINDINGS (optional to report optional to report; list not 

inclusive) 

Å Non-neoplastic cellular variations 

ï Squamous metaplasia 

ï Keratotic changes 

ï Tubal metaplasia 

ï Atrophy 

ï Pregnancy-associated changes 

xiii 
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Å Reactive cellular changes associated with: 

ï Inflammation (includes typical repair) 

Å Lymphocytic (follicular) cervicitis 

ï Radiation 

ï Intrauterine contraceptive device (IUD) 

Å Glandular cells status post hysterectomy 

 

ORGANISMS 

Å Trichomonas vaginalis 

Å Fungal organisms morphologically consistent with Candida spp. 

Å Shift in flora suggestive of bacterial vaginosis 

Å Bacteria morphologically consistent with Actinomyces spp. 

Å Cellular changes consistent with herpes simplex virus 

Å Cellular changes consistent with cytomegalovirus 

 

OTHER 
 

Å Endometrial cells (in a woman ȁ45 years of age) 

(Specify if ñnegative for squamous intraepithelial lesionò) 

 

EPITHELIAL CELL ABNORMALITIES  

 
SQUAMOUS CELL 

 

Å Atypical squamous cells 

ï of undetermined significance (ASC-US) 

ï cannot exclude HSIL (ASC-H) 

Å Low-grade squamous intraepithelial lesion (LSIL) 

(encompassing: HPV/mild dysplasia/CIN 1) 

Å High-grade squamous intraepithelial lesion (HSIL) 

(encompassing: moderate and severe dysplasia, CIS; CIN 2 and CIN 3) 

ï with features suspicious for invasion (if invasion is suspected) 

Å Squamous cell carcinoma 

GLANDULAR CELL 

Å Atypical 

ï endocervical cells (NOS or specify in comments) 

ï endometrial cells (NOS or specify in comments) 

ï glandular cells (NOS or specify in comments) 

Å Atypical 

ï endocervical cells, favor neoplastic 

ï glandular cells, favor neoplastic 
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Å Endocervical adenocarcinoma in situ 

Å Adenocarcinoma 

ï endocervical 

ï endometrial 

ï extrauterine 

ï not otherwise specified (NOS) 

 

OTHER MALIGNANT NEOPLASMS: (specify) 

 

ADJUNCTIVE TESTING  

 

Provide a brief description of 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, specify device and result. 

 

EDUCATIONAL NOTES AND COMMENTS APPEND ED TO CYTOLOGY  

REPORTS (optional) 

 

Suggestions should be concise and consistent with clinical follow-up guidelines 

published by professional organizations (references to relevant publications may be 

included). 
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Adequacy Categories 

Satisfactory 

Satisfactory for evaluation 

(describe presence or absence of endocervical/transformation zone component and 

any other quality indicators, e.g., partially obscuring blood, inflammation, etc., 

as appropriate) 

 
Unsatisfactory 

For unsatisfactory specimens, indicate whether or not the laboratory has processed/ 

evaluated the slide. Suggested wording: 

 
A. Rejected specimen: 

Specimen rejected (not processed) because  (specimen not labeled, slide 

broken, etc.) 

B. Fully evaluated, unsatisfactory specimen: 

Specimen processed and examined but unsatisfactory for evaluation of epithe- 

lial abnormality because of  (obscuring blood, etc.) 
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1.1 Background 
 

Evaluation of specimen adequacy is considered by many to be the single most 

important quality assurance component of the Bethesda system. The first two ver- 

sions of the Bethesda terminology included three categories of adequacy: satisfac- 

tory, unsatisfactory, and a ñborderlineò category initially  termed ñless than optimalò 

and then renamed ñsatisfactory but limited byò in 1991. The 2001 Bethesda system 

eliminated the borderline category, in part, because of confusion among clinicians 

as to the appropriate follow-up for such findings and also due to the variability in 

criteria used to report ñsatisfactory but limited byò among laboratories [1]. To pro- 

vide a clearer indication of adequacy, specimens are now designated as either ñsat- 

isfactoryò or ñunsatisfactory.ò 

Prior to the 2001 Bethesda system (TBS), criteria for determining adequacy 

were based entirely on expert opinion and the few available studies in the litera- 

ture. Laboratory implementation of some of these criteria was shown to be poorly 

reproducible [2ï4]. In addition, the increasing use of liquid-based cytol- ogy 

necessitated developing criteria applicable to these preparations. The 2001 

Bethesda adequacy criteria were based on published data to the extent possible 

and were tailored to both conventional and liquid-based preparations. For this 

edition of the TBS atlas, data and clinical experience regarding specimen ade- 

quacy since 2001 were reviewed, leading to the offering of additional guidance for 

special situations, such as assessing cellularity in specimens obtained from 

postradiation patients, interfering substances and human  papillomavirus  testing. 

 
 

1.1.1 Explanatory Notes 
 

For satisfactory specimens, information on transformation zone sampling and other 

adequacy qualifiers should also be included in the report. Providing clinicians/spec- 

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 preparation technologies. 

Any specimen with abnormal cells (atypical squamous cells of undetermined 

significance (ASC-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 be appended indicating that a more severe abnormality cannot be 

excluded. 

Unsatisfactory specimens that are processed and evaluated require considerable 

time and effort on the part of the laboratory. Although an epithelial abnormality 

cannot be excluded in such specimens, reporting of information such as the pres- 

ence of organisms, or endometrial cells in women 45 years of age or older, etc. (see 

Chap. 3), may help direct further patient management [5]. Note that the presence of 

benign endometrial cells at any age does not make an otherwise unsatisfactory 

specimen satisfactory. 
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1 Specimen Adequacy 3 

Longitudinal studies looking at both conventional and liquid-based preparations 

found that unsatisfactory specimens that were processed and evaluated were more 

often from high-risk patients, and a significantly greater number of these were fol- 

lowed by a squamous intraepithelial lesion (SIL) or cancer when compared to a 

cohort of satisfactory index specimens [6ï8]. Unsatisfactory cases which are hrHPV 

positive have been reported to have a much higher risk for precancerous lesions than 

those that are hrHPV negative [8]. 

 

 

1.2 Minimum Squamous Cellularity Criteria 

1.2.1 Cellularity 
 

There is no further evidence since the last Bethesda System update in 2001, to sup- 

port adjustment of the minimum cellularity requirements for routine cervical cytol- 

ogy screening and follow-up. However, published literature and laboratory practice 

experience since the 2001 Bethesda workshop demonstrates ongoing confusion 

regarding the minimum cellularity estimates in special circumstances. Cytologists 

have often applied rigid minimum cellularity estimates to vaginal and postradiation 

or post-chemotherapy specimens, leading to a high unsatisfactory rate in these set- 

tings [9]. Quiroga-Garza found that almost half of 276 women with unsatisfactory 

results were over 50, and 85 % of these women had a history of gynecologic cancer. 

The most common cause for the unsatisfactory specimens was low squamous cel- 

lularity [10]. Women who have received radiation, chemotherapy, hysterectomy, or 

trachelectomy for invasive cancer often develop atrophic and reparative cellular 

changes, and when a cervix remains, there is frequently stenosis and altered anat- 

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

is required in these circumstances; some investigators recommend a lower threshold 

of 2,000 cells in these patients [12]. The 2001 Bethesda atlas stated that minimum 

cellularity criteria were developed for use with all cervical cytology specimens, but 

it is emphasized in this update that a 5,000 cell threshold should not be rigidly 

applied in vaginal and post-therapy specimens. 

 
Liquid -Based Preparations (Figs. 1.1ï1.11): 

An adequate liquid-based preparation (LBP) from a woman with a cervix should 

have an estimated minimum of at least 5,000 well-visualized/well-preserved squa- 

mous or squamous metaplastic cells. This range applies only to squamous cells. 

Endocervical cells and completely obscured cells should be excluded from the 

estimate. Women who have had chemo- or radiation therapy, who are postmeno- 

pausal with atrophic changes, or who are post-hysterectomy may have samples with 

fewer than 5,000 cells, and such specimens may still be considered adequate at the 

discretion of the laboratory. The patient history must be taken into consideration  in 

such cases. Samples with less than 2,000 cells, however, should be considered 

unsatisfactory in most circumstances. 
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Some have advocated that LBPs with 5,000ï20,000 cells are of borderline or low 

squamous cellularity. In specimens with suspected low cellularity, an estimation of 

total cellularity can be obtained by performing representative field cell counts. A min- 

imum of ten microscopic fields, usually at 40×, should be assessed along a diameter 

that includes the center of the preparation and the average number of cells per field 

estimated. When there are holes or empty areas on the preparation, the percentage of 

the hypocellular areas should be estimated, and the fields counted should reflect this 

proportion. Although both LBPs have similar numbers of cells overall, SurePathÊ 

(BD Diagnostics, Durham, NC) slides have a higher cell density than do ThinPrepÊ 

(Hologic, Inc., Bedford, MA) slides because of the smaller preparation diameter 

with SurePathÊ (see Table 1.1). Siebers et al. evaluated several different protocols for 

estimation of low cellularity ThinPrepÊ specimens and found that counting five 

fields along a horizontal diameter and five fields along a vertical diameter (SKML 

protocol) at 10× had the best correlation with a reference method that utilized image 

analysis software for counting cells [13]. However, when all of their measurements at 

different objective powers were merged, the differences between the SKML and the 

Bethesda protocols (as noted above) were not statistically significant. 

Table 1.1 provides the average number of cells per field required to achieve a 

minimum of 5,000 cells on an LBP given the preparation diameter and field number 

of the eyepiece (ocular). For individuals using eyepieces and preparations not shown, 

the formula is: number of cells required per field = 5,000/(area of preparation/area 

of field). The diameters of SurePath and ThinPrep preparations are 13 and 20 mil- 

limeters (mm), respectively. The diameter of a microscopic field in millimeters is the 

field number of the eyepiece divided by the magnification of the objective. The area 

of the field is then determined by the formula used to calculate the area of a circle 

[pi × radius squared, ́ r2]. The magnification power of the ocular does not affect this 

calculation [14, 15]. For additional explanation of the pertinent optical principles, 

see http://www.microscopyu.com/articles/formulas/formulasfieldofview.html. 

Figures 1.1, 1.2, 1.3, 1.4, and 1.5 show cell coverage or density in unsatisfactory, 

borderline satisfactory, and satisfactory liquid-based preparations. These are not 

reference images, as they do not represent an entire microscopic field; thus, the cell 

density shown in the images cannot be compared directly to Table 1.1 for estimation 

of squamous cellularity. 

In some instances,  the cellularity  on the prepared  slide may not be representa-   tive  

of the collected sample. Slides with fewer than 5,000 cells should be examined    to 

determine if the reason for the scant cellularity is a technical problem related  to  slide 

preparation such as an excessively bloody specimen. If a technical problem is identified 

and corrected, a repeat preparation may yield adequate cellularity (Fig. 1.6a, b). However, 

the adequacy of each slide should be determined separately and not cumula- tively. 

Attempts to determine cellularity cumulatively by summing the cellularity of mul- tiple 

inadequate slides may be confounded by uncertainty regarding the true cellularity of the 

specimen (not the slide), which might be substantially less than in a specimen with normal 

slide cellularity. This matter is in need of more research, and hence this guideline may be 

subject to change in the future. Given the relatively low minimum criterion for adequate 

cellularity, caution is warranted in borderline cases. The report should clarify whether 

blood, mucus, lubricant, inflammation, or technical artifact contributed to an 

unsatisfactory sample or whether the problem was simply low squamous cellularity. 
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Table 1.1 Guidelines for estimating cellularity of liquid-based preparations 
 

 FN20 eyepiece/10× objective FN20 eyepiece/40× objective FN22 eyepiece/10× objective FN22 eyepiece/40× objective 

Prep. 

diameter 

(mm) 

 
Area 

(mm2) 

Number of 

fields at 

FN20, 10× 

Number of 

cells/field for 

5K total 

Number of 

fields at 

FN20, 40× 

Number of 

cells/field for 

5K total 

Number of 

fields at 

FN22, 10× 

Number of 

cells/field for 

5K total 

Number of 

fields at 

FN22, 40× 

Number of 

cells/field for 

5K total 

13 132.7 42.3 118.3 676 7.4 34.9 143.2 559 9.0 

20 314.2 100 50.0 1,600 3.1 82.6 60.5 1,322 3.8 

FN field number 
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Fig. 1.1 Unsatisfactory due to scant squamous cellularity. Endocervical cells are seen in a 

honeycomb arrangement (LBP, ThinPrep at 10× magnification) 

 

 

 

Fig. 1.2 Unsatisfactory ï scant cellularity (LBP, SurePath). Although this image cannot be directly 

compared to a microscopic field, this SurePath slide had fewer than 8 cells per 40× field. A SurePath 

specimen with this level of cellularity throughout the preparation would have fewer than 5,000 cells 
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Fig. 1.3 Satisfactory, but borderline squamous cellularity (LBP, SurePath). At 40×, 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 

 

Fig. 1.4 Satisfactory, but borderline squamous cellularity (LBP, ThinPrep): 10× fields of a ThinPrep 

specimen should have at least this level of cellularity to be considered satisfactory. At 40× magnifica- 

tion of this ThinPrep specimen, there were approximately four cells per field, which would correspond 

to slightly over 5,000 cells. Note that this level of cell density would be unsatisfactory in a SurePath 

LBP (see Fig. 1.2), corresponding to less than 5,000 cells because of the smaller preparation diameter 
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Fig. 1.5 Squamous cellularity is satisfactory in this LBP from a 70-year-old woman with an atro- 

phic cell pattern (LBP, SurePath). LBPs may show less nuclear enlargement than conventional 

preparations due to fixation in the suspended state. The transformation zone component(s) may be 

difficult to assess in atrophy 

 
 

Fig. 1.6 Unsatisfactory specimen reprocessing. Original preparation (a, left) from a 54-year-old 

woman was unsatisfactory due to scant squamous cellularity and excessive blood (LBP, ThinPrep). 

Reprocessing with glacial acetic acid resulted in a satisfactory sample (b, right) 

 b 

mailto:ritagoreti26@gmail.com


1 Specimen Adequacy 9 

ritagoreti26@gmail.com 

 

 

 

 
 

Fig. 1.7  Satisfactory vaginal cytology from a 56-year-old, status post total hysterectomy (with no 

cervix remaining) for endometrial adenocarcinoma (LBP, ThinPrep). Cellularity was estimated to 

be <5,000 but it was considered satisfactory since the source was vaginal 

 

 

 

Fig. 1.8 (a, b) Low-cellularity but satisfactory specimen in woman with history of radiation (LBP, 

ThinPrep; contributed by Fang Fan, MD) 

 b 
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Fig. 1.9 Low-cellularity but satisfactory specimen from a woman with history of pelvic radiation 

(LBP, SurePath) 

 

 

Fig. 1.10 Atrophy: borderline cellularity in LBP preparations from two different postmenopausal 

women (LBP, ThinPrep). Parabasal cells can be seen isolated (a, left) or in clusters (b, right). It 

may be difficult to distinguish parabasal-type cells from squamous metaplastic cells in specimens 

showing atrophy due to a variety of hormonal changes including menopause, postpartum changes, 

and progestational agents 

 b 
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Fig. 1.11 Unsatisfactory specimen from a 39-year-old woman (LBP, ThinPrep). Abundant 

endocervical cells and mucus are seen; however, the squamous component is inadequate 
 

Conventional Preparations (Figs. 1.12ï1.16): 

An adequate conventional cervical specimen should contain an estimated minimum 

of approximately 8,000ï12,000 well-preserved and well-visualized squamous epi- 

thelial cells. As was noted above for liquid-based preparations, this minimum cell 

range should be estimated, and laboratories should not count individual cells in 

conventionally prepared slides. This cellularity range should not be considered a 

rigid threshold and comments related to lower cellularity in post-therapy and vaginal 

specimens also apply to conventional preparations. ñReference imagesò of known 

cellularity are illustrated in Figs. 1.12, 1.13, 1.14, 1.15, and 1.16. These reference 

images have been computer edited to simulate the appearance of 4× fields on con- 

ventional preparations. Cytologists should compare these images to specimens in 

question to determine if there are a sufficient number of fields with approximately 

equal or greater cellularity than the reference images. For instance, if  an image cor- 

responding to a 4× field with 1,000 cells was used as the reference, a specimen would 

need to have at least eight such 4× fields to be deemed to have adequate cellularity. 

 
 

1.2.2 Explanatory Notes 
 

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

clustering, atrophy, or cytolysis are technically difficult to count, and there may be 

clinical circumstances in which a lower cell number may be considered adequate. 
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Fig. 1.12 Squamous 

cellularity: this image 

depicts the appearance of a 

4× field of a conventional 

preparation with approxi- 

mately 75 cells. The 

specimen is unsatisfactory if 

all fields have this level, or 

less, of cellularity. It is to be 

used as a guide in assessing 

the squamous cellularity of a 

conventional smear (Used 

with permission, © George 

Birdsong, 2003) 

 

 

 

 

 

 

 

 

 

Fig. 1.13 Squamous 

cellularity: this image 

depicts the appearance of a 

4× 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 a small 

margin (Used with 

permission, © George 

Birdsong, 2003) 

 

 

 

 

 

 

 

 

 

Laboratories should apply professional judgment and employ hierarchical review 

when evaluating these uncommon borderline adequacy cases. It should also be kept 

in mind that the minimum cellularity criteria described here were developed for use 

with cervical cytology specimens. 

The recommendation for a minimum cellularity of 5,000 cells for an LBP is 

based on relatively limited scientific evidence [16, 17]. This threshold is lower 
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Fig. 1.14 Squamous 

cellularity: this image 

depicts the appearance of a 

4× 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 adequate (Used 

with permission, © George 

Birdsong, 2003) 

 

 

 

 

 

 

 

 

 

 

 
Fig. 1.15 Squamous 

cellularity: this image 

depicts the appearance of a 

4× field of a conventional 

preparation with approxi- 

mately 1,000 cells. A 

minimum of eight fields with 

similar (or greater) 

cellularity are needed to call 

the specimen adequate (Used 

with permission, © George 

Birdsong, 2003) 

 

 

 

 

 

 

 

 

 

 

than the 8,000ï12,000 minimum cellularity for conventional preparations, because 

LBPs, by virtue of the preparation methodology, present a more random (and pre- 

sumably more representative) sample of the collected cervical 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. 1.16 Squamous 

cellularity: this image depicts 

the appearance of a 4× field 

of a conventional preparation 

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 high-grade lesions when cellularity on LBPs exceeded 

20,000 [18]. However, this study did not assess false-negative rates vs. cellularity. 

Investigators have attempted to perform seeding experiments to determine if there 

are minimal cellularity requirements for successful identification of  abnormal cells 

in LBPs; however, no conclusions were reached, leading the authors to sug- gest 

that a pragmatic approach be maintained with minimum cellularity being set at 

5,000ï10,000 squamous cells [19]. Kitchener et al, in a recent, very thorough study 

involving 56 laboratories in the United Kingdom, assessed the relationships 

between cellularity, abnormal cell counts, and detection of abnormalities in liquid 

based cervical cytology preparations. They concluded that a minimum acceptable 

cell count of 15,000 and 5000 for SurePath and ThinPrep, respectively, 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 two preparation types, the proportion of slides 

which fell under the respective cutoffs were similar for the two prepara- tions, and 

actually tended to be lower with SurePath [62]. Laboratories may choose to append 

a quality indicator comment such as ñborderline or low squa- mous cellularityò for 

specimens that meet minimal criteria for satisfactory cellu- larity but have only 

5,000ï20,000 cells. 

Cellularity can be quickly and reproducibly estimated in LBPs [16, 20]. Some 

manufacturers include estimation of LBP cellularity 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 criterion [21]. Additional studies relating sensitivity 

to cell number would be useful for all preparation types. 
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The College of American Pathologists (CAP) survey data shows that the 50th per- 

centile rates for unsatisfactory specimens in US laboratories are 1.0, 1.1, and 0.3 % for 

conventional, ThinPrep, and SurePath preparations, respectively [22]. Unsatisfactory 

rates that significantly differ from these thresholds in an individual laboratory should 

prompt careful evaluation for the possible causes relating to sampling methodology, 

preparation technique, patient population, or interpretation thresholds. 

 
1.3 Endocervical/Transformation Zone (EC/TZ) 

Component (Figs. 1.17ς1.22) 
 

The presence of transformation zone sampling is not necessary for an adequate 

specimen ï only squamous cellularity, as noted above, is necessary. However, labo- 

ratories should report the presence or absence of a transformation zone component 

as it may be a useful quality assurance measure. For both conventional and liquid- 

based preparations, an adequate transformation zone sample requires at least ten 

well-preserved endocervical or squamous metaplastic cells, singly or in clusters 

(Figs. 1.17, 1.18, 1.19, 1.20, 1.21, and 1.22). The presence or absence of a transfor- 

mation zone component is reported in the Specimen Adequacy section unless the 

woman has had a total hysterectomy. Degenerated cells in mucus and parabasal- 

type cells should not be counted in assessing transformation zone sampling. In such 

cases, the laboratory may elect to make a comment about the difficulty of assessing 

the transformation zone component. See Fig. 1.22 for discussion regarding difficul - 

ties in differentiating metaplastic and parabasal cells. 

 
 

1.3.1 Explanatory Notes 
 

In the past, there was concern that the squamocolumnar junction had not been 

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 sampling was thought to be at increased risk of being falsely neg- 

ative. However, data on the importance of the endocervical/transformation zone 

(EC/TZ) component are conflicting. Cross-sectional studies show that SIL cells are 

more likely to be present on specimens in which EC/TZ cells are present [23ï25]. 

Conversely, longitudinal studies have failed to show that women with negative 

cytology tests which lack an EC/TZ component have a higher risk of high-grade 

squamous intraepithelial lesions (HSIL) over time than women with negative tests 

that have an adequate EC/TZ component [26ï31]. In one of these studies, a random 

sample of those with negative screening cytology and HPV tests (as well as women 

with any cytologic abnormalities or high-risk HPV) were offered repeat cytology, 

colposcopy, and biopsy. The follow-up results did not show a significant differ- ence 

in detection of HSIL between patients who were EC/TZ negative in the initial 

screening evaluation and those who were EC/TZ positive [26]. Finally, retrospec- 

tive case-control studies have failed to show an association between false-negative 

interpretations of specimens and lack of EC [32, 33]. A recent Canadian review 
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Fig. 1.17 Endocervical cells (CP). Distinct cytoplasmic borders are seen in the cluster of cells on 

the left, giving a ñhoneycombò appearance. The cell cluster on the right is seen from a side view, 

giving the ñpicket fenceò appearance 

 

Fig. 1.18 Endocervical cells (LBP, SurePath). Cellular dissociation is more frequent in liquid-based 

preparations than in conventional smear preparations 
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Fig. 1.19 Endocervical cells (LBP, SurePath). Routine screening, 27-year-old woman, NILM on 

follow-up. Normal endocervical cells may appear in large hyperchromatic fragments, often in the 

center of some LBPs. The thickness of the fragment may give the appearance of architectural disar- 

ray; however, note normal appearing cells at the periphery of the fragment. Additionally, focusing 

up and down through the fragment reveals normal spacing of cells, distinct cytoplasmic borders, 

and bland nuclear chromatin. Normal endocervical cell groups with this appearance should not be 

confused with neoplastic clusters that show more crowding (even within a single layer of cells), 

nuclear enlargement, nuclear membrane irregularity, and abnormal chromatin pattern 

 

Fig. 1.20 Transformation zone component (LBP, SurePath). Normal endocervical cells from the 

upper region of the endocervical canal can closely mimic squamous metaplastic cells 
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Fig. 1.21 Normal squamous metaplastic cells (LBP, SurePath). Routine screening. Twenty-eight-

year-old woman 

 

 

Fig. 1.22 Atrophy (CP). Degenerated cells in mucus and parabasal-type cells should not be counted in 

assessing transformation zone sampling. It may be difficult  to distinguish parabasal-type cells from 

squamous metaplastic cells in specimens showing atrophy due to a variety of hormonal changes 

including menopause, postpartum changes, and progestational agents. In such cases, the laboratory 

may elect to make a comment about the difficulty of assessing the transformation zone component 
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concluded that women should not be scheduled for early repeat testing because of 

lack of transformation zone sampling unless an abnormality was suspected [34, 61]. 

HPV testing appears to be independent of transformation zone sampling, and 

thus the addition of HPV co-testing in women aged 30 years and older will  provide 

some reassurance that no lesion is present in women lacking EC/TZ who are also 

HPV negative, and may additionally provide increased sensitivity for lesions aris- 

ing high in the endocervical canal (e.g., adenocarcinoma in situ and adenocarci- 

noma) [35, 36]. One case-control study found no difference in the rate of 

adenocarcinoma in situ (AIS) after negative cervical cytology with or without 

endocervical cells [37]. 

This 2014 TBS update still recommends reporting the presence or absence of 

EC/TZ component as a quality indicator even though the absence of an EC/TZ com- 

ponent should not lead to early repeat screening. If a clinical care provider only 

rarely or never obtains an EC/TZ component in a diversified population of women 

including those of childbearing age, this may indicate an issue with sampling qual- 

ity. In addition, the presence of EC/TZ component may provide valuable informa- 

tion in women with a history of atypical glandular cells, early adenocarcinoma, 

trachelectomy for early-stage cancer, or other high-risk processes. 

Automated screening devices often include EC/TZ components in the fields 

selected for review. When manually screening, cytotechnologists should look care- 

fully for endocervical cells as they can be easily overlooked [38]; however, if an EC/ 

TZ component is not visible on an automated screen and the specimen appears to be 

NILM  and satisfactory, there may be limited value in extensive manual rescreening to 

locate a EC/TZ component in routine screening situations. Laboratories should develop 

policies on how to handle and report negative specimens with no EC/TZ com- ponent 

that have undergone automated screening. Education of clinical providers con- cerning 

the management recommendations related to specimen adequacy may be useful. 

 
 

1.4 Obscuring Factors (Figs. 1.23 and 1.24) 
 

Specimens in which more than 75 % of squamous cells are obscured should be 

termed unsatisfactory, assuming that no abnormal cells are identified (Fig. 1.23). 

When 50ï75 % of the cells are obscured, a statement describing the specimen as 

partially obscured should follow the satisfactory term. The percentage of cells 

obscured, not the slide area obscured, should be evaluated, although minimal cel- 

lularity criteria should also be applied. Nuclear preservation and visualization are 

of key importance, and changes such as cytolysis and partial obscuring of cytoplas- 

mic detail may not necessarily interfere with specimen evaluation. Abundant cytol- 

ysis may be mentioned as a quality indicator, but most such specimens do not qualify 

as ñunsatisfactoryò unless nearly all nuclei are devoid of cytoplasm. The criteria are 

similar for liquid-based and conventional preparations. In LBPs with obscuring 

factors and borderline cellularity (see Figs. 1.3 and 1.4), laboratories should estimate 

whether minimum numbers of well-visualized squamous cells are present as 

described above. When particular cells or areas of diagnostic interest are obscured, 

a report comment can be added: e.g., ñair-drying of possible atypical cellsò or 

ñsevere acute inflammationò (Fig. 1.24). 
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Fig. 1.23 Unsatisfactory due to obscuring white blood cells (CP). If 50ï75 % of the epithelial cells 

are covered, obscuring inflammation should be mentioned in the Quality Indicators section of the 

report (>75 % obscuring is considered unsatisfactory if no abnormal cells are identified).     In 

assessing the adequacy of a slide with respect to obscuring factors and cellularity, one should keep 

in mind that the minimum cellularity criteria outlined above refer to well-visualized cells 

 

 

1.4.1 Explanatory Notes 
 

Reporting obscuring factors may be indicated because of patient care or quality  

concerns. The adequacy assessment of specimens with partial obscuring factors has 

been shown to have fair interobserver reproducibility [39]. Although retrospective 

case-control studies [32, 33] fail to show that partial obscuring factors indicate risk 

for a false-negative interpretation, prospective studies have not been done. Liquid- 

based preparations have been shown to be relatively free from obscuring factors 

when compared to conventional preparations [40]. 

 
1.5 Interfering Substances (Figs. 1.6 and 1.25) 

1.5.1 Lubricants (Fig. 1.25) 
 

Studies of the impact of lubricants on ThinPrep Pap tests have shown varying results. 

Some have shown minimal impact with water-based lubricants [41, 42], while others 

have shown a significant effect on adequacy rates [43ï45]. Lubricants containing 
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Fig. 1.24 Satisfactory for evaluation; extensive air-drying artifact present. Atypical squamous cells 

cannot exclude high-grade squamous intraepithelial lesion (ASC-H) (CP). Enlarged, pale nuclei 

with indistinct chromatin. The nuclei are crowded and lack an orderly architectural arrange- ment. 

Note that if  the interpretation is atypical cells or worse, then the specimen cannot be consid- ered 

ñunsatisfactoryò regardless of specimen squamous cellularity or overall quality. Histologic follow-

up in this case was HSIL/CIN 2 

 

 
carbomers or carbopol polymers have a marked adverse impact on the cellularity of 

ThinPreps [42, 45] (Fig. 1.25), and the manufacturer recommends against their use. 

Reprocessing is less likely to be successful in specimens with lubricant material 

[43]. Some laboratories have successfully reprocessed such specimens using a modi- 

fied SurePath preparation technique [46]. Most studies have not found an adverse 

impact of lubricants on conventional preparations [47ï50]. 

Interfering substances have little to no effect on the unsatisfactory rates of 

SurePath specimens [51ï53], SurePath specimens generally show the lowest unsat- 

isfactory rates among the liquid-based preparations [22, 54]. As of this writing, no 

ñrecoveryò procedure for SurePath specimens with interfering substances has been 

published, and there does not appear to be a need for such a procedure. 

 

 

1.5.2 Excessively Bloody Specimens (Fig. 1.6) 
 

Abundant blood in a ThinPrep vial may interfere with liquid-based processing by 

clogging the filter. Several studies have documented that bloody specimens that 
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Fig. 1.25 Unsatisfactory due to excess lubricant; 59-year-old woman (LBP, ThinPrep). Lubricant 

may mimic blood or mucus at low magnification (a, left). On higher magnification, the material is 

granular and lysed RBC or RBC ñghostsò are not seen (b, right). Practitioners who have a high 

unsatisfactory rate due to lubricant interference should be advised of manufacturer recommenda- 

tions regarding lubricant usage as part of laboratory quality assurance 

 

initially have unsatisfactory preparations can be successfully reprocessed by utiliz- 

ing a diluted glacial acetic acid wash [55, 56] (Fig. 1.6a, b). The ThinPrep unsatis- 

factory cervical cytology rate can be decreased by over half with a glacial acetic 

acid wash assuming that the original sample included sufficient squamous cells [55ï

58]. However, laboratories should be aware that some studies have documented an 

impact on HPV testing; this may vary with the HPV test used and the type of 

processing or reprocessing procedures used by the laboratory [57, 59, 60]. 

 
 

1.6 Human Papillomavirus Testing on Unsatisfactory 
Specimens 

 

The 2012 ASCCP Consensus Guidelines for the Management of Abnormal Cervical 

Cancer Screening Tests included adequacy management guidelines vetted by a 

national consensus conference [61]. The role of high-risk human papillomavirus 

(hrHPV) triage and co-testing was specifically considered. Some HPV assays do not 

utilize a nucleic acid sequence control to indicate the presence of cells in the 

 b 
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sample, and the negative control DNA in other HPV tests may not be specific for 

cells of epithelial origin. In these scenarios, a negative HPV test could be falsely 

negative and cannot be relied upon when the cervical cytology is unsatisfactory. If 

HPV testing is done in unsatisfactory specimens and is positive, the woman will  still 

require some additional follow-up. 

 
 

1.7 Management Guidelines Related to Adequacy 
 

The 2012 ASCCP consensus guidelines for management of patients with unsatis- 

factory cervical cytology specimens are listed below [61]. 

 
Management of Women with Unsatisfactory Cytology 

1. Repeat cytology in 2ï4 months is recommended for women with unsatisfactory 

cytology. hrHPV triage testing is not recommended. Women with unsatisfactory 

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 low cellularity 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 unsatisfactory Pap test can be adjusted to a longer time 

interval. 

2. Colposcopy is recommended when a woman has had two consecutive unsatis- 

factory cytology tests. Colposcopy can also be performed if  the woman is known 

to be HPV16 or HPV18 positive by genotyping or if  she is age 30 or greater and 

is hrHPV positive. 

 
Management of Women with 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 reported as negative with absent EC/TZ component. If  the hrHPV test is nega- 

tive, routine screening interval is recommended. Repeat cytology in 3 years is 

acceptable if hrHPV testing is not performed. 

2. For women aged 21ï29 years, routine screening is recommended when cytology 

is reported as negative with absent EC/TZ component. hrHPV co-testing is not 

indicated in women aged 25ï29 years; however, some women in this age group 

may elect to undergo hrHPV primary screening using FDA-approved testing 

methods (for patients in the United States). 

 
1.8 Report Formatting 

 

The Bethesda system recommends that specimen adequacy be reported in a discrete 

section of the report. If a specimen is unsatisfactory, the reason(s) may also be 

reported in this section as quality indicators. 
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Nothing should be reported with respect to intraepithelial lesions or neoplasia in 

the Interpretation section for an unsatisfactory specimen because by definition the 

specimen is unsuitable for evaluation. Statements regarding inflammation, organ- 

isms, or other causes for an unsatisfactory specimen may be reported in the 

Interpretation section instead of in the Specimen Adequacy section if that is the 

preference of the laboratory or clinician. 

Laboratories that utilize the optional General Categorization section in their 

reports may elect to leave this section blank or report it as ñUnsatisfactory, see 

Adequacy (or Interpretation) sectionò or something similar. Having a General 

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 the Adequacy section be listed first in the report. 

 
 

1.9 Sample Reports 
 

Example 1 

Specimen Adequacy: 

Satisfactory for evaluation; endocervical/transformation zone component present. 

Interpretation: 

Negative for intraepithelial lesion or malignancy. 

 
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 21ï29 or Ó30 and HPV negative: routine screening. 

Age Ó30 and HPV unknown: HPV testing (preferred) or repeat cytology in 3 years. 

Age Ó30 and HPV positive: repeat cytology and HPV in 1 year or HPV genotyping. 

Reference: Massad LS, Einstein MH, Huh WK, Katki HA, Kinney WK, Schiffman M, 

et al. 2012 updated consensus guidelines for the management of abnormal cervical 

cancer screening tests and cancer precursors. J Low Genit Tract Dis. 2013;17:S1 

 
Example 3 

General Categorization: 

Unsatisfactory for evaluation; see Specimen 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 identified. Consider repeat cervical cytology after treatment 

of Trichomonas. 

 
Example 4 

Specimen Adequacy: 

Unsatisfactory. 

General Categorization: 

Unsatisfactory. 

Interpretation: 

Specimen processed and examined but unsatisfactory for evaluation of epithelial 

abnormality because of insufficient squamous cellularity. Partially obscuring blood 

identified. 

 
Comment: 

Endometrial cells present consistent with day 5 of LMP (last menstrual period) as 

provided. 

 
Example 5 

Specimen Adequacy: 

Unsatisfactory for evaluation; specimen rejected because vial was received 

unlabeled. 
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2.1 Negative for Intraepithelial Lesion or Malignancy 

 

When there is no cellular evidence of neoplasia, this is stated in the General 

Categorization and/or in the Interpretation/Result section of the report. Organisms 

or other nonneoplastic findings are optional to report, in addition to this statement. 
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Normal Cellular Elements 

Å Squamous cells 

Å Endocervical cells 

Å Endometrial cells 

Å Lower uterine segment cells 
 

Nonneoplastic Findings (Optional to Report) 

Å Nonneoplastic cellular variations 

ï Squamous metaplasia 

ï Keratotic changes 

ï Tubal metaplasia 

ï Atrophy 

ï Pregnancy-associated changes 

Å Reactive cellular changes associated with: 

ï Inflammation (includes typical repair) 

ï Lymphocytic (follicular) cervicitis 

ï Radiation 

ï Intrauterine contraceptive device (IUD) 

Å Glandular cells status post hysterectomy 
 

Organisms 

Å Trichomonas vaginalis 

Å Fungal organisms morphologically consistent with Candida spp. 

Å Shift in flora suggestive of bacterial vaginosis 

Å Bacteria morphologically consistent with Actinomyces spp. 

Å Cellular changes consistent with herpes simplex virus 

Å Cellular changes consistent with cytomegalovirus 

 

2.2 Background 
 

The category ñnegative for intraepithelial lesion or malignancyò is used for speci- 

mens that show a spectrum of nonneoplastic changes, including those associated 

with protective and reactive responses to inflammation, hormonal alterations, and 

colonizing or infectious organisms. 

Cervical cytology is a screening test primarily for the detection of squamous cell 

carcinoma of the cervix and its precursors. Due to the wide spectrum of reactive 

cytomorphologic changes, criteria are not well-defined and may lack reproducibil- 

ity [1ï5]. The reporting of specific nonneoplastic findings is optional and at the 

discretion of the laboratory. Reasons for continuing to report certain nonneoplastic 

findings in a cervical cytology report include the following: 
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1. Utility  as a triage tool and as documentation for laboratory regulations regarding 

referral for hierarchical review. 

2. Fostering a discipline in applying cytomorphologic criteria during screening and 

sign-out. 

3. Documentation of morphologic findings to explain differences in interpretation 

on review [6]. 

4. Facilitation of clinical-cytologic correlation. For example, the cytologic finding 

of hyperkeratosis and parakeratosis may correlate with the colposcopistôs assess- 

ment of the uterine cervix. 

5. Documentation of reactive cellular changes in the report to spot trends in a series 

of cervical cytology specimens from one woman. Studies have reported a slight 

increase in the incidence of squamous intraepithelial lesion (SIL) in cases inter- 

preted as reactive compared to those interpreted as within normal limits [7, 8]. 

This may relate to the concept that tissues which are more frequently subjected 

to infection, inflammation, and other traumatic stimuli may either be more sub- 

ject to high-risk HPV infection or that mutational changes occur more frequently 

in traumatized tissues undergoing repair [9]. 

6. Documentation of findings that allow education of both laboratorians and clini- 

cal practitioners as to biologic processes relevant to the patient and to cytomor- 

phology in general. 

7. Marked reactive and/or reparative changes may cause concern for or be over- 

interpreted as squamous or glandular neoplastic entities. These more worrisome 

examples of reactive changes and repair should be subject to additional hierar- 

chical review. 

 
Note that the list of nonneoplastic findings in TBS is not comprehensive. 

Additionally, these interpretive categories do not necessarily correspond to regula- 

tory requirements for hierarchical supervisory review; within the parameters of gov- 

ernment regulation, it is up to the laboratory to specify findings that trigger additional 

review. 

 
Negative for Intraepithelial Lesion or Malignancy (NILM)  

Specimens for which no epithelial abnormality is identified are reported as ñnega- 

tive for intraepithelial lesion or malignancyò (NILM). If optional nonneoplastic 

findings are reported, NILM  should still be included as the primary interpretation or 

as the General Categorization to avoid ambiguity. 

 
 

2.3 Normal Cellular Elements 
 

It is important that persons analyzing cervical samples have an understanding of 

both the nuclear morphology and sizes of the cellular constituents. Pioneers of cer- 

vical cytology derived basic understanding of benign and neoplastic processes from 

careful measurements in conventional cytologic samples [10]. While there is no 

contemporary literature on such measurements in liquid-based preparations, size 

relationships remain important in defining diagnostic entities and functional states. 
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2.3.1 Squamous Cells 
 

2.3.1.1 Superficial Cell 
Derived from the outermost layer of the cervical epithelium and usually seen in the 
proliferative phase of the menstrual cycle and in the presence of irritation. The nucleus 

is highly condensed (pyknotic) and 10ï15 ̢ m2 in cross-sectional area. The cytoplasm 

is abundant, usually eosinophilic. Keratohyaline granules may be found in the cyto- 
plasm, reflecting elaboration of high molecular weight keratin protein (Fig. 2.1). 

 

2.3.1.2 Intermediate Cell 
Generally present in the middle 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 epithelium. It is particularly prominent in pregnancy 

and with the use of progestational agents. The nucleus is larger than that of the 

superficial cell, with a cross-sectional nuclear area of 35 m̢2 and a finely granular 

chromatin pattern. The nucleus is often elongate with a longitudinal nuclear groove 

(Fig. 2.2). The intermediate cell nucleus serves as the basic size reference for other 

cells in cervical cytology specimens. Naked intermediate cell nuclei are seen in the 

second half of the cycle secondary to bacterial cytolysis (Fig. 2.59). 

 

 

Fig. 2.1  Superficial squamous cells (LBP, ThinPrep). Admixture of superficial and intermedi-  ate 

squamous cells. The superficial cells have smaller condensed (pyknotic) nuclei. Light brown 

glycogen is present in the cytoplasm of both cell types. The inset reveals a characteristic superfi- 

cial cell at high magnification. Note the polygonal cytoplasmic profile, cytoplasmic keratohyaline 

granules, and pyknotic nucleus with a cross-sectional area of approximately 10 m̢2. The dense 

nucleus is opaque to light 
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Fig. 2.2 Intermediate squamous cell (LBP, ThinPrep). A typical intermediate cell with a polygo- 
nal cytoplasmic profile. The nucleus possesses finely granular chromatin with a longitudinal 

groove. The cross-sectional area of the intermediate nucleus is approximately 35 ̢ m2 and is gener- 

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

 

 

 

 

 

Fig. 2.3 Parabasal cell (LBP, ThinPrep). A parabasal cell is contrasted with an intermediate cell. 
The parabasal cell exhibits typical features with an oval nucleus, fine chromatin, and a cross- 

sectional area of approximately 50 m̢2. The cytoplasm is dense relative to the intermediate cell, 

because the intermediate cell cytoplasm flattens out next to the nucleus, whereas in the parabasal 
cell, the cytoplasm is heaped up. If  the cells were viewed from the side, an intermediate cell would 

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

sloping sides 

mailto:ritagoreti26@gmail.com


ritagoreti26@gmail.com 

34 D.F.I. Kurtycz et al. 
 

 

2.3.1.3 Parabasal Cell 
Along with immature squamous metaplastic cells, parabasal cells are the least 

mature cells in a cervical cytology sample. They are generally not present in speci- 

mens from a hormonally mature epithelium as they are derived from deep cell layers 

not typically sampled in cervical cytology specimens from premenopausal women. 

In the absence of hormonal stimulation, this cell type comprises layers of a rela- 

tively thin and atrophic epithelium. Parabasal cells may predominate in postmeno- 

pausal and postpartum states. The nuclei are larger than in intermediate cells with 

an area of 50 ̢m2. The cytoplasmic area is smaller and the nuclear to cytoplasmic 

ratio is higher than in intermediate or superficial cells; and the cytoplasmic texture 

is more granular and dense (Fig. 2.3). 

 
 

2.3.2 Glandular Cells 
 

2.3.2.1 Endocervical Cell 
Endocervical glandular cells have nuclear sizes that are highly variable with a mean 

of 50 ̢ m2 which is slightly larger than that of an intermediate squamous cell. The 

nucleus shows a finely granular and evenly distributed chromatin pattern with small 
nucleoli. The cytoplasm is diffusely vacuolated or granular. Cells exhibit polarity 
with nuclei at one end of the cytoplasm and mucus present at the opposite end. The 

cytomorphology will differ depending on the orientation of the cells on the slide: 

when viewed from the side, there will  be a ñpicket-fenceò formation, whereas when 

viewed en face, they will have a classic ñhoneycombò configuration (Fig. 2.4). 

 
 

 

Fig. 2.4 Endocervical cells (LBP, ThinPrep). Endocervical cells may be seen en face in a typical 

ñhoneycombò arrangement of benign glandular epithelium (a). Alternatively, endocervical cells 

when viewed from the side present in a ñpicket-fenceò configuration (b). There is normal nuclear 

polarity and ample evidence of apical mucin in these columnar cells 

 b 
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2.3.2.2 Endometrial Cell 
Spontaneously exfoliated endometrial cells may be of epithelial or stromal origin 
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 

smaller than an intermediate cell nucleus (35 m̢2) 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 liquid-based preparations due to improved 

fixation. The cytoplasm is scant and may be dense or vacuolated. Exfoliated endo- 

metrial stromal cells are typically arranged in dense aggregates which often have  a 

surrounding layer of glandular epithelium ï a characteristic formation often referred 

to as an ñexodusò ball because of its presence at the end of menstrual flow. 

Exfoliated endometrial stromal cells may also be isolated and have spindled tails of 

wispy cytoplasm. Exfoliated endometrial cells (Figs. 2.5 and 2.6, see Figs. 3.1, 3.2, 

and 3.4) present differently than do directly sampled lower uterine seg- ment and 

endometrial cells, which are described below (Figs. 2.7, 2.8, and 2.9,  see Fig. 3.5). 

 

 

 

 

Fig. 2.5 Endometrial cells (LBP, SurePath). A tight cluster of endometrial glandular cells with 

nuclei having cross-sectional areas slightly smaller than the 35 m̢2 of intermediate cells. 

Endometrial cell nuclear to cytoplasmic ratios are high and the cells tend to form three-dimensional 

groups. The small and monotonous nuclear size should prevent overinterpretation as a squamous, 

or glandular abnormality 
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Fig. 2.6 Endometrial cells, exodus (LBP, ThinPrep). Collections of peripheral glandular and cen- 

tral stromal endometrial cells (exodus ball) are typically seen between day 6 and 10 of the men- 

strual cycle. These clusters are among the last remnants of endometrial shedding and the cells may 

show degenerative changes. Both images show exodus balls from two different cases. On the left 

(a) is an intermediate magnification from a conventional preparation. More nuclear structure is 

observed in cells on the periphery of the exodus ball. In (b), from a liquid based preparation, physi- 

cal forces have accentuated the rounding up of cells during fixation. The resultant three dimensional 

cell ball obstructs more light, is darker and may be over interpreted as a glandular abnormality 

 

 
Preparation-{ǇŜŎƛŬŎ /ǊƛǘŜǊƛŀ ŦƻǊ bƻǊƳŀƭ /ŜƭƭǳƭŀǊ 9ƭŜƳŜƴǘǎ 

 
Liquid-Based Preparations: 

Fixation is generally improved and these preparations remove much of the back- 

ground bacteria, debris, and inflammatory material that can obscure the cells of 

interest. Glandular cells may form three-dimensional structures, as cellular fixa- 

tion occurs during suspension in liquid as opposed to preparations in which fixa- 

tion occurs after smearing on a slide. Rounded benign groups can be more densely 

cellular and hyperchromatic. Observation of cells near the borders of the group 

becomes more important to determine the true origin and nature of such cell group- 

ings. Nucleoli may be better preserved and more prominent. 

 
Conventional Preparations: 

Bacteria, inflammatory cells, and debris are more prominent in the background. 

Degenerative changes, ñair-drying artifactò, mechanical artifact, and other limiting 

factors associated with sample collection and preparation are more common. Cells 

may be larger as they are flattened out on the slide. 

 b 

mailto:ritagoreti26@gmail.com


ritagoreti26@gmail.com 

2 Non-Neoplastic Findings 37 
 

 

2.3.3 Lower Uterine Segment and Directly Sampled 
Endometrial Cells (Figs. 2.7ς2.9) 

 

2.3.3.1 Criteria 
Cells directly sampled from the lower uterine segment or endometrial cavity may 

present as large, cellular, hyperchromatic groups composed of both endometrial 

glandular and stromal cells (Fig. 2.7, see Fig. 3.5). Branching glands can be seen 

in some groups, with surface gland openings and palisading of nuclei in the inte- 

rior of the fragments (Fig. 2.8). The glands are surrounded by stroma, which may 

contain small vessels that can appear to protrude from the surface of the groups 

in a spindled or ñfeatheredò pattern. Smaller fragments may contain only glandu- 

lar or stromal cells. Nuclear crowding and overlap are present in both epithelial 

and stromal components. 

Directly sampled endometrial and lower uterine segment glandular cells are colum- 

nar and have round to oval, variably hyperchromatic nuclei, with moderately 

coarse but evenly distributed chromatin and smooth nuclear borders (Fig. 2.8). 

 

 

 
 

 

Fig. 2.7 Lower uterine segment sampling (CP). Lower uterine segment sampling with ill-defined 

glandular cells near the upper left aspect and stromal cells loosely adherent to the glandular cells. 

Several 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. 2.8 Lower uterine segment sampling (CP). A well-preserved endometrial gland presenting as 

a tubular structure. A stromal component is also visible at the lower right side of the epithelial tube. 

The inset shows columnar endometrial glandular cells that have round to oval, variably hyperchro- 

matic nuclei, with moderately coarse but evenly distributed chromatin and smooth nuclear borders 

(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 

tubal metaplasia. 

Stromal cell groupings are arranged in a disorganized pattern (Fig. 2.9). 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 mitotic figures are rare. 

 

Preparation-{ǇŜŎƛŬŎ /ǊƛǘŜǊƛŀ 
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 preparations, large cellular groups may have a 

ñstretchedò configuration and glands and blood vessels are more commonly noted 

(Fig. 2.7, see Fig. 3.5). 
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Fig. 2.9 Lower uterine segment sampling (CP). Endometrial stromal cells adherent to blood ves- 

sels and flattened against the slide in a fanlike pattern 

 

 

 

2.3.3.2 Explanatory Notes 
Sampling of the lower uterine segment and endometrium may occur because of 

closer proximity to the cervical os following an excisional procedure (loop electro- 

surgical excision or conization) that shortens the endocervix [11] or a trachelectomy 

(a fertility-sparing resection of the cervix, upper vagina, and adjacent tissue, for 

minimally invasive squamous cell carcinoma) [12, 13]. Direct endometrial sam- 

pling can occasionally be present in women with an intact cervix secondary to the 

vigorous use of an endocervical brush or broom sampling device. 

Directly sampled endometrial tissue may mimic glandular neoplastic abnormali- 

ties or rarely high-grade squamous lesions due to the presence of hyperchromatic 

crowded groups with nuclear crowding, nuclear overlap, and high nucleus to cyto- 

plasmic ratios. In contrast to spontaneously exfoliated endometrial cells, direct 

brushing of endometrial tissue may yield large cellular fragments that can recapitu- 

late their native in situ architecture (so-called organoid differentiation). This appear- 

ance may include branching tubular glands amid stroma composed of round to 

spindle-shaped cells. Peripheral palisading may be evident. The low-power recogni- 

tion of branching glands and glandular-stromal complexes can avoid confusion with 
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atypical glandular cells (AGC) or glandular neoplasia. In liquid-based preparations, 

smaller rounded groups may have only one visible component. The most helpful 

clues in this situation are small nuclear size (approximating that of an intermediate 

nucleus); smooth, regular nuclear contours; and evenly distributed chromatin. In 

addition, groups of endometrial stromal cells may contain small vessels that pro- 

trude from the surface of the organoid groups, a feature not seen in neoplastic epi- 

thelial abnormalities. 

 
 

2.4 Nonneoplastic Cellular Variations 

2.4.1 Squamous Metaplasia (Figs. 2.10ς2.13) 
 

2.4.1.1 Criteria 
Squamous metaplastic cells which show a range of cytoplasmic differentiation from 

immature parabasal-like cells to those that approximate the appearance of 

differentiated intermediate/superficial cells (Fig. 2.10). The mean nuclear area is 

larger than that of the intermediate cell and similar to the parabasal cell 

at 50 ̢ m2. 

 
 

 

Fig. 2.10 Squamous metaplasia (LBP, SurePath). A characteristic metaplastic cell is found in the 

center of the field. The nucleus is round to oval with fine, evenly distributed chromatin. The nuclear 

to cytoplasmic ratio is variable, and in this instance, it approaches one to one. These cells should 

not be overinterpreted as ASC-H or HSIL 
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Preparation-{ǇŜŎƛŬŎ /ǊƛǘŜǊƛŀ 
Cells having spindled cytoplasmic projections (ñspider cellsò) are often seen in con- 

ventional preparations due to disruption of the cohesion of cellular attachments by 

the force of the smearing procedure (Fig. 2.11). 

 

2.4.1.2 Explanatory Notes 
The process of metaplasia represents the replacement of one type of epithelium  (in 

this case endocervical) with another (squamous) as a protective response. 

Squamous metaplastic cells can exhibit a spectrum of morphology from relatively 

undifferentiated small round cells to highly differentiated intermediate/superficial 

squamous cells. In metaplasia, stimuli such as infection, inflammation, or other type 

of trauma cause an alteration in the pathway of development of new cells replacing 

those lost by wear and tear. The newly generated cells become progressively more 

 

 

 

 

Fig. 2.11 Squamous metaplasia (CP). Routine screening from a 27-year-old woman, day 8 of 

menstrual cycle shows reactive metaplastic cells with ñspideryò cytoplasmic processes, a feature 

that is seen more often in conventional smears. Follow-up cytology was NILM 
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differentiated along the squamous pathway in response to the noxious stimulus. The 

metaplastic surface epithelium may eventually become indistinguishable from other 

squamous mucosa; however, the histologic finding of glandular spaces filled by 

endocervical or metaplastic squamous cells beneath the surface is a marker of the 

cervical transformation zone and an indication that the overlying epithelium was once 

glandular (Fig. 2.12). 

One of the most difficult tasks in day-to-day cytologic practice is the evalua- tion 

of metaplastic cells, especially those with high nuclear to cytoplasmic ratios. 

Nuclear enlargement without other nuclear abnormalities in squamous metaplas- tic 

cells should lead to cautious evaluation, so as not to overinterpret the sample. One 

should evaluate single nuclei in intact cells. A nuclear to cytoplasmic ratio   of less 

than 50 %, smooth nuclear contours, and even distribution of chromatin   all favor 

benign squamous metaplasia (Fig. 2.13). A higher nuclear to cytoplas-  mic ratio in 

conjunction with hyperchromasia and/or nuclear contour irregularities, such as 

notching or grooving, should prompt consideration of a HSIL or ASC-H 

designation. 

 

 

 
 

 

Fig. 2.12 Squamous metaplasia (histology, H&E). (a, left) Early squamous metaplasia in an 

endocervical sample. A variety of stimuli can trigger an altered pathway of differentiation in the 

stem cell population that was committed to generating endocervical cells. The cells underneath the 

mucus secreting epithelial cells have rounded up, lost their ability to secrete mucin, and assumed a 

protective role, increasing the thickness of barrier between the stimulus and the underlying tis- sue. 

(b, right) A later stage in squamous metaplasia where multiple layers of metaplastic cells are seen 

under the surface epithelium 

 b 
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Fig. 2.13 Squamous metaplasia (CP). Squamous metaplastic cells show nuclear size similar to 

parabasal cells. This cohesive group of cells also shows some modest nucleolar prominence that is 

consistent with reactive/reparative changes 

 

 
2.4.2 Keratotic Cellular Changes (Figs. 2.14ς2.17) 

 

Normally, the cervix is a nonkeratinizing, stratified squamous epithelium. Keratotic 

changes usually occur as a protective reactive phenomenon or in association with 

human papillomavirus (HPV)-induced cell changes. Both of these processes lead to 

hypermaturation of the native squamous epithelium, more closely approximating 

the normal appearance of skin. Keratotic changes can be considered a second-order 

protective reaction for subepithelial tissues with metaplasia being the first-order 

reaction. 

ñKeratosis,ò ñhyperkeratosis,ò ñparakeratosis,ò and ñdyskeratosisò are descrip- 

tive terms for keratotic cellular changes which have been used inconsistently in the 

past. These terms are not specifically listed in Bethesda terminology due to lack of 

consensus definitions. They are included parenthetically for clarification only. 

Although some cytologists may choose to include such terms to describe a morpho- 

logic feature that may correlate with leukoplakia on colposcopy, they should not be 

used as an interpretive category in cytology reports. 

After metaplastic conversion, continued trauma may lead to formation of cyto- 

plasmic keratohyaline granules (Fig. 2.14). In rare examples, the epithelium may 

come to resemble skin with a granular layer. 
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Fig. 2.14 Keratotic cellular changes (LBP, ThinPrep). Intermediate squamous cells showing 

prominent cytoplasmic keratohyaline granules, a precursor to full keratinization 
 

 

Fig. 2.15  Keratotic cellular changes (CP). Keratotic cellular changes, ñtypical parakeratosis.ò  On 

the left side (a), note the ñsquamous pearlò formation in this specimen from a 49-year-old woman 

being followed up after treatment for SIL. On the right side (b) is a small cluster of miniature 

squamous cells. Both are examples of ñtypical parakeratosisò showing miniature squamous cells 

with small bland, pyknotic nuclei 

 b 
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Fig. 2.16 Keratotic cellular changes. Keratotic cellular changes, ñtypical parakeratosisò. On the left 

(a, CP) is an orangeophilic cluster, and on the right (b, LBP, ThinPrep) are more eosinophilic 

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

of co-testing on the liquid-based specimen, was negative 

 

 

 

 

2.4.2.1 Typical Parakeratosis (Figs. 2.15 and 2.16) 
2.4.2.1.1 Criteria 
Miniature superficial squamous cells with dense orangeophilic or eosinophilic 

cytoplasm. Cells may be seen in isolation, in sheets, or in whorls; cell shape may 

be round, oval, polygonal, or spindle shaped. 

Nuclei are small (approximately 10 ̢ m2 in cross-sectional area) and dense (pyknotic). 

If  atypical nuclear changes are present, an atypical squamous cell (ASC-US/ASC- 

H) or SIL interpretation should be considered, but if nuclei are round, regular, 

and resemble neighboring nuclei, a designation as abnormal is not warranted. 

 

2.4.2.2 Hyperkeratosis (Fig. 2.17) 
2.4.2.2.1 Criteria 
Anucleate but otherwise unremarkable mature polygonal squamous cells, often  

associated with mature squamous cells showing keratohyaline granules. 

Empty spaces or ñghost nucleiò may be noted. 

 b 
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Fig. 2.17 Keratotic cellular changes, ñhyperkeratosis.ò On the left (a, LBP, ThinPrep) is a group of 

anucleate squames at low power. On the right (b, LBP, ThinPrep) are anucleate, mature polygo- nal 

squamous cells with ghostlike ñnuclear holesò (ñbò is reprinted with permission from Williamson 

et al. [15]) 

 

 

 

2.4.2.3 Explanatory Notes 
The Bethesda classification and interpretation of such keratotic changes depends on 

the nuclear alterations present. Miniature squamous cells with small pyknotic nuclei 

and orangeophilic to eosinophilic cytoplasm (ñparakeratosisò) are a nonneoplas- tic 

reactive cellular change. However, single cells or cell clusters that demonstrate 

pleomorphism of nuclear shape and/or increased nuclear size and/or chromasia 

(ñatypical parakeratosis,ò ñdyskeratosis,ò or ñpleomorphic parakeratosisò) are rep- 

resentative of an epithelial cell abnormality. Such findings should be categorized as 

atypical squamous cells (ASC) or as a squamous intraepithelial lesion (SIL),  

depending on the degree of cellular abnormality identified (see Figs. 4.15, 4.16, 5.8, 

5.9, 5.26, 5.42, 5.43, 5.44, 5.56, and 5.59) [14]. 

Anucleate, but otherwise unremarkable mature, squamous cells (ñhyperkerato- 

sisò) constitute a nonneoplastic cellular change. Inadvertent contamination of the 

specimen with vulvar material may also introduce anucleate squamous cells into the 

cervical cytology specimen. When extensive hyperkeratosis is present, an underly- 

ing neoplastic or nonneoplastic process may be associated and should be considered 

when evaluating such cytologic preparations [15]. Thick plaques of pleomorphic 

anucleate squamous cells with irregular contours may rarely be the only clue to an 

underlying squamous cell carcinoma [16]. Similar to parakeratosis, hyperkeratosis 

alone does not constitute a specific interpretive category. 

 b 
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2.4.3 Tubal Metaplasia (Figs. 2.18ς2.21) 
 

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- 

pian tube. This metaplastic epithelium includes several cell types (ciliated cells, peg 

cells, and goblet cells) [17] (Fig. 2.18). Tubal metapalsia is a frequent finding in the 

upper endocervical canal/lower uterine segment. 

 

2.4.3.2 Criteria 
Columnar ciliated endocervical cells that may occur in small groups or as pseu- 

dostratified crowded groups (Figs. 2.19 and 2.20). 

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

hyperchromatic. 

Chromatin is evenly distributed and nucleoli are usually not seen. 

Nuclear to cytoplasmic ratio can be high. 

The cytoplasm may show discrete vacuoles or goblet cell change (Fig. 2.21). 

 

 

 
 

Fig. 2.18 Tubal metaplasia (histology, H&E). Endocervical gland with tubal metaplasia amid 

cervical stroma. The ciliated cells of tubal metaplasia show prominent terminal bars at the base of 

the cilia 
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Fig. 2.19 Tubal metaplasia (CP). Ciliated cells derived from tubal metaplasia. Note terminal bar 

and cilia at left edge (arrow). Tubal metaplasia shows prominent pseudostratification and can have 

enlarged nuclei that make it a look-alike for endocervical adenocarcinoma in situ 

 

 
 

 

Fig. 2.20 Tubal metaplasia (LBP, Thin Prep). A linear array of cells showing tubal metaplasia 
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Fig. 2.21 Tubal metaplasia (CP). Ciliated columnar endocervical cells. A goblet cell is seen at the 

center with its nucleus closer to the top of the image (arrow) 

 

 

 

Presence of cilia and/or terminal bars is characteristic, but single ciliated cells in 

isolation are not sufficient for the designation. 

Mi toses may be present. 

 
2.4.3.3 Explanatory Notes 
Tubal metaplasia is among the most common benign processes to be misinterpreted 

as endocervical atypia or neoplasia. This is due to the tendency toward enlarged 

nuclei, crowded nuclei, and nuclear stratification. However, terminal bars and cilia 

establish a benign interpretation (see Figs. 6.12, 6.13, and 6.14). 

 
 

2.4.4 Atrophy (Figs. 2.22ς2.27) 
 

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 immature basal/parabasal 

cells (Fig. 2.22). 
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Fig. 2.22 Atrophy (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, p16 immunostain would be negative 

 

 

 

 

 

 

2.4.4.2 Criteria 
Flat, monolayer sheets of parabasal-like cells with preserved nuclear polarity and 

little nuclear overlap in individual focal planes (Fig. 2.23). 

Dispersed parabasal-type cells may predominate. 

Generalized nuclear enlargement may occur with a slight increase in nuclear to 

cytoplasmic ratio. 

Intermediate cells tend to be normochromatic, but parabasal-type cells may have 

mild hyperchromasia and tend to have more elongated nuclei. 

Chromatin is uniformly distributed and nuclear contours are regular. 

Autolysis may result in the presence of stripped nuclei. 

An abundant inflammatory exudate and basophilic granular background that resem- 

bles tumor diathesis may be present in examples of extreme atrophy (atrophic 

vaginitis) (Figs. 2.24 and 2.25). 
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Fig. 2.23 Atrophy (LBP, ThinPrep). Note flat, monolayer sheet of parabasal-type cells, with 

preserved nuclear polarity 

 

 
 

Fig. 2.24 Atrophy with inflammation (ñatrophic vaginitisò) (CP). Note the classic finding of 

granular debris in background, degenerating parabasal cells, and polymorphonuclear leukocytes. 

(a) ñBlue blobsò and pseudoparakeratosis are also seen in atrophic vaginitis, the former being more 

prominent in conventional preparations (b) 

 b 
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Fig. 2.25 Atrophy with inflammation (atrophic vaginitis) (LBP, ThinPrep). In liquid-based 

preparations, the granular debris is often clumped and adheres to atrophic cell clusters in a pattern 

that may mimic ñclinging tumor diathesisò (see Fig. 5.58). Attention to cellular features is crucial 

to avoid overinterpretation 

 

 

 

 
Globular collections of basophilic amorphous material (blue blobs) reflect either 

degenerated parabasal cells or inspissated mucus. 

Degenerated orangeophilic or eosinophilic parabasal cells with nuclear pyknosis 

resembling ñparakeratoticò cells may be present (ñpseudoparakeratosisò) (Fig. 2.26). 

Histiocytes varying in size and shape and containing multiple, round to epithelioid 

nuclei and foamy or dense cytoplasm may be seen (Fig. 2.27). 

 

Preparation-{ǇŜŎƛŬŎ /ǊƛǘŜǊƛŀ 
Liquid-Based Preparations: 

Less nuclear enlargement than in conventional preparations due to immediate fixa- 

tion, rounding up, and a lack of flattening on the slide. 

Naked nuclei from autolysis may be reduced in number. 

Granular background material tends to clump rather than be dispersed, yielding a 

ñcleanerò background (Fig. 2.26); however, the clumps may ñclingò to the cells 

and make it difficult to visualize individual cells (Fig. 2.25). 
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Fig. 2.26 Atrophy (LBP, SurePath). Note more dissociation of parabasal cells in a relatively clean 

background 

 

 

Conventional Preparations: 

Air -drying artifact may result in more prominent cellular enlargement. 

Granular basophilic ñdirtyò background  of  debris,  with  more  ñblue  blobsò  

(Fig. 2.24). 

 
2.4.4.3 Explanatory Notes 
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 

hormonal support that may be present. Cytomorphology can range from intermedi- 

ate cell predominant to parabasal predominant to deeply atrophic (atrophic vagini- 

tis) patterns in postmenopausal women. These differences may reflect alternate 

sources of endogenous estrogen or the presence of exogenous estrogenic substances. 

Reporting of atrophic changes is variable and poorly reproducible [18]. Atypical 

cellular changes associated with atrophy warrant an interpretation of atypical 

squamous cells (ASC). Although cytology should be judged on its own morpho- 

logic merits, a patient is more likely to have significant disease in face of a history 

of previous cervical abnormality or a prior positive high-risk HPV test. In addi- tion, 

atrophy may coexist with dysplasia or neoplasia, and the diffusely increased 
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Fig. 2.27 Atrophy with multinucleated giant cells (CP). Multinucleated histiocytic giant cells are a 

nonspecific finding and are often seen in postmenopausal and postpartum specimens. They differ 

from other giant cells such as syncytiotrophoblast (Fig. 2.29b) 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 more challenging. As such, these cases 

should be reviewed with care. ñAtrophicò changes may also be seen for weeks after 

parturition and other situations where estrogen and progesterone levels have 

decreased. 

In postmenopausal and postpartum states, multinucleated histiocytes (giant cells) 

are often found in cervical samples associated with chronic inflammatory processes 

[19] (Fig. 2.27). 

 
 

2.4.5 Pregnancy-Related Cellular Changes (Figs. 2.28ς2.30) 
 

During pregnancy, a variety of epithelial and non-epithelial cell changes can be 

identified in cervical cytology specimens. These changes can be misinterpreted as 

representing neoplastic abnormalities. 
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Fig. 2.28 Pregnancy-related hormonal changes ï navicular cells. In pregnant patients, squamous 

cells become laden with glycogen, and have a vaguely ñboatlikeò shape referred to as ñnavicularò 

cells (a) left, LBP, ThinPrep, and (b) right, LBP, SurePath 

 
 

2.4.5.1 Hormonal Changes (Fig. 2.28) 
The altered hormonal stimulation in pregnancy leads to incomplete maturation of 

the squamous epithelium resulting in an intermediate cell ï dominant pattern. In 

association with this pattern, a particular appearance of the intermediate squamous 

cell showing prominent glycogen with a flattened ñboatlikeò appearance is com- 

mon. This appearance is referred to as ñnavicularò cells. When progesterone secre- 

tion is prolonged (as in pregnancy), the navicular cells have greatly thickened 

borders and can form dense clusters (Fig. 2.28). 

 

2.4.5.1.1 Criteria 
Boat-shaped intermediate cells. 

Abundant basophilic to clear cytoplasm, rich in glycogen. 

Nuclei are vesicular and have a delicate chromatin structure. 

 

2.4.5.2 Decidua (Fig. 2.29a) 
Decidual cells are present in pregnancy and during the postpartum period. These 

cells are derived from hormonally stimulated endocervical or endometrial stroma. 

 b 
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Fig. 2.29 (a) Pregnancy-related 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). On the upper left (LBP, ThinPrep) are cells that are loosely cohesive, approximately the size 

of mature squamous cells, with soft, ill-defined cytoplasm, and nuclei that have nucleoli and pale, 

finely granular, evenly distributed chromatin. They can be misinterpreted as reactive squamous 

cells or LSIL if one is not aware of the history of pregnancy or recent delivery. On the upper right 

(histology, H&E) is the corresponding histology showing decidual change. Note the resemblance 

to the cytology on the upper left. Pregnancy-related cellular changes, syncytiotrophoblast (CP). 

(b) The placental-derived syncytiotrophoblast is a unique cell that can have 50 or more nuclei and 

tends to be elongated with granular cytoplasm. Other multinucleated cells that can be seen in 

cervical cytology include multinucleated histiocytes in postmenopausal and postpartum women 

and cells infected with herpes virus 

 

b 
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2.4.5.2.1 Criteria 
Cells occur singly and rarely in small clusters. 

Cytoplasm is abundant, granular, or finely vacuolated and there may be cytoplasmic 

processes. 

Nuclei are 35ï50 ̢ m2 in area and may be lobulated or multinucleated. 

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

Nuclear membranes are generally smooth. 

Nucleoli are usually prominent and basophilic [20, 21]. 

 

2.4.5.3 Cytotrophoblast 
Cells of cytotrophoblastic origin are derived from the placenta in late pregnancy and 

in the postpartum period. Rarely, they can be present for months after delivery. 

Cytotrophoblast are rarely identified as such. They may resemble small squamous 

metaplastic or endometrial cells, as well as high-grade squamous intraepithelial 

lesion cells. When recognized, the background often has either findings of exodus 

or other elements of pregnancy, e.g., decidua or syncytiotrophoblasts, which gave a 

clue to their identity [20]. 

 

2.4.5.3.1 Criteria 
Typically single cells, occasionally in small clusters. 

Cells are small with enlarged nuclei, high nuclear to cytoplasmic ratios, and hyper- 

chromasia. Chromatin is evenly distributed. 

Cytoplasm is scant and may have prominent vacuoles. 

Background often highly inflamed and sometimes bloody. 

 

2.4.5.4 Syncytiotrophoblast (Fig. 2.29b) 
Syncytiotrophoblastic cells are derived from fusion of cytotrophoblastic cells. They 

can be identified in cervical cytology specimens in late pregnancy and postpartum 

periods. They can rarely be present for months after delivery. 

 

2.4.5.4.1 Criteria 
Large, multinucleated cells with up to 50 or more nuclei (Fig. 2.29b). 

Nuclei are normochromatic with even chromatin distribution but often have irregu- 

lar nuclear contours. 

Tapering of granular cytoplasm at one end of cell. 

 

2.4.5.5 Arias-Stella Reaction (Fig. 2.30) 
Arias-Stella reaction is a benign process which involves glandular epithelial cells (either 

endocervical or endometrial) and is found in association with pregnancy or occasionally 
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Fig. 2.30 Pregnancy-related cellular changes, Arias-Stella reaction. The upper and lower left 

images (a, b, LBP, SurePath) show groups of stimulated endometrial glandular epithelium that 

could be mistaken for a glandular epithelial abnormality. The histology (c, right, H&E) demon- 

strates the exuberant variation in epithelial nuclear morphology due to hormonal stimulation dur- 

ing pregnancy 

 

in nonpregnant hormonally stimulated individuals. In histologic specimens, Arias-Stella 

reaction manifests as pleomorphism of size and shape in glandular cell nuclei, often 

with bizarre forms, in association with a characteristic smudgy chromatin pattern. 

 
 

2.4.5.5.1 Criteria 
Glandular cells, singly or in clusters. 

Cytoplasm is of variable quantity and may be vacuolated. 

Nuclear to cytoplasmic ratio variable, but often high. 

Nuclei are large, hyperchromatic with contour irregularities (grooves and pseudoin- 

clusions), and granular to smudgy chromatin. 

Multiple prominent nucleoli. 

Background is usually inflammatory, often with leukophagocytosis [22]. 

 

2.4.5.6 Explanatory Notes 
The changes seen in pregnancy can be misinterpreted as being of preneoplastic or 

neoplastic origin, primarily because they may show concerning nuclear features 

[20]. It is important to be aware of the patientôs pregnant or postpartum status to 

avoid overinterpretation of these findings. Even if  the clinician does not provide this 

  

b 
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information, the finding of one or more of the characteristic features noted above 

should elicit query regarding pregnancy 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 alterations are common during pregnancy. Reactive and metaplas- 

tic squamous changes are often present. In addition, increased glycogenation can 

result in cytoplasmic clearing in intermediate (navicular) cells that may mimic 

koilocytic change; however, the clearing due to glycogenation is typi- cally 

diffuse, involving all or most of the cell, and lacks the sharp ñcookie cut- terò edges 

of koilocyte vacuoles (See Figs. 5.4, 5.5, and 5.6). More importantly, the cells lack 

nuclear atypia, necessary for the interpretation of a squamous preneoplastic 

abnormality. Reactive glandular cell alterations are also com- monly encountered 

in cervical cytology specimens from pregnant women and have features similar to 

reactive/reparative endocervical alterations from other causes. 

Decidual cells can be misinterpreted as ASC-US or LSIL when cytoplasm is 

abundant or ASC-H or HSIL when there is a high nuclear to cytoplasmic ratio. 

However, at low magnification, these cells are typically larger than dysplastic squa- 

mous cells, particularly those of high-grade lesions. Additionally, the nuclear con- 

tours are typically smooth, the chromatin is finely granular and evenly distributed, 

and nucleoli are usually prominent [20, 21]. 

Cytotrophoblast cells most commonly resemble reactive squamous cells but can 

occasionally be mistaken for HSIL or ASC-H, as the nuclei are 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 interpretation. Syncytiotrophoblast is most likely to be mistaken for 

herpes infection, but the nuclei lack the ground-glass inclusions seen in herpetic 

cytopathic effect and show some heterochromatin. The tapering of the cytoplasm at 

one end (where the cell was attached to the placenta) and ñbunching upò of nuclei 

may be helpful in distinguishing syncytiotrophoblast from other multinu- cleated 

cells. 

 

 
 

2.5 Other Nonneoplastic Findings 

2.5.1 Reactive/Reparative Cellular Changes 
 

2.5.1.1 Definition 
Reactive cellular changes which are associated with inflammation, physical or 

chemical trauma, radiation, IUD irritation, or other nonspecific causes. 
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2.5.2 Reactive Cellular Changes Associated with Inflammation 
(Includes Typical Repair) (Figs. 2.31ς2.40) 

 

2.5.2.1 Criteria 
Nuclear enlargement of a variable degree (Figs. 2.31). 

Nuclei are typically nonoverlapping. 

Endocervical cells may show greater nuclear enlargement (Figs. 2.32 and 2.33). 

Occasional binucleation or multinucleation may be observed. 

Nuclear outlines are smooth, round, and uniform. 

Nuclei may appear vesicular and hypochromatic (Figs. 2.34). 

Mild hyperchromasia may be present, but the chromatin structure and distribution 

remain uniformly finely granular (Fig. 2.35). 

Prominent single or multiple nucleoli may be present. 

Cytoplasmic boundaries are well defined. 

Cytoplasm may show polychromasia, vacuolization, or perinuclear halos but with- 

out peripheral thickening (Figs. 2.36 and 2.37). 

Enlarged cells often form cohesive sheets that interdigitate in a classic ñschool of 

fishò architecture or may be mechanically distorted by sampling and elongate to 

form ñtaffy pullò cytoplasmic appendages (Figs. 2.38, 2.39, and 2.40). 

 

Preparation-{ǇŜŎƛŬŎ /ǊƛǘŜǊƛŀ 
Liquid-Based Preparations: 

Both squamous and endocervical reparative groups are more rounded and three- 

dimensional and thus darker due to light having to pass through more cytoplas- 

mic and nuclear material. The edges of cells are better fixed and show less 

streaming relative to conventional preparations (Fig. 2.38). 

 
Conventional Preparations: 

Reparative changes may be more pronounced as cells flatten out against the slide. 

Inflammatory background tends to be more pronounced. 

 

2.5.2.2 Explanatory Notes 
Reparative changes (ñtypical repairò) may involve mature squamous, squamous 

metaplastic, or columnar epithelium. Cognizance of criteria for reactive/repara- tive 

changes is important for stratifying the boundaries between NILM and epi- thelial 

abnormalities. Reactive and reparative processes can show wide variation in nuclear 

area. This size variability can range from the normal area of squamous or 

endocervical cell nuclei to markedly enlarged, often within the same cellular 
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Fig. 2.31 Reactive-reparative cellular changes (CP). These reactive squamous epithelial cells 

display mild nuclear enlargement without any significant chromatin abnormalities (Reprinted with 

permission from Kurman RJ. [39]) 

 

 

Fig. 2.32 Reactive-reparative cellular changes: reactive endocervical cells (LBP, SurePath). Thirty-

two-year-old woman. Variation in nuclear size, prominent nucleoli, and rare intracytoplas- mic 

polymorphonuclear leukocytes are seen; these features are consistent with endocervical repair. 

Follow-up cytology was NILM  
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Fig. 2.33 Reactive-reparative cellular changes: reactive endocervical cells (CP). A 22-year-old 

woman status post loop electrosurgical excision procedure (LEEP) 6 months earlier for high-grade 

cervical intraepithelial neoplasia (CIN). Endocervical cells show variable increase in nuclear size, 

prominent nucleoli, and fine chromatin. Concurrent biopsy was benign 

 

 

Fig. 2.34 Reactive-reparative cellular changes: reactive squamous cells (CP). A 26-year-old woman, 

day 14 of menstrual cycle with mild vaginal discharge. Squamous cells show mild nuclear 

enlargement with nuclear hypochromasia, perinuclear halos, and cytoplasmic polychromasia result- 

ing in a ñmoth-eatenò appearance. Trichomonads are seen in the background. Follow-up was NILM  
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Fig. 2.35 Reactive-reparative cellular changes: reactive squamous cells (LBP, ThinPrep). Routine 

screen of a 32-year-old woman. Although there is nuclear enlargement in the cells on the right side, 

the smooth nuclear contours and finely distributed chromatin favor reactive change over ASC-US 

 

 

 

 

Fig. 2.36 Reactive-reparative cellular changes: inflammatory halos. Examples of reactive perinuclear 

halos induced by organisms/inflammation such as seen in trichomonas infection. The images demon- 

strate reactive squamous cells showing small perinuclear halos that should be differentiated from 

koilocytic clearing seen in HPV cytopathic effect. On the left (a) is a low power from an LBP, 

ThinPrep and on the right (b) is a higher-power image obtained from a conventional preparation 

 b 
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Fig. 2.37 Reactive-reparative cellular changes: repair (CP). A 67-year-old woman with uterine 

prolapse. Flat, monolayer sheet of reparative cells with distinct cytoplasmic borders, streaming 

nuclear polarity, and a prominent nucleolus in almost every cell. Reactive group of endocervical 

cells seen at top center 
 

 

Fig. 2.38 Reactive-reparative cellular changes: repair (LBP, SurePath). Thirty-two-year-old 

woman. Changes are similar to those seen on CPs, but cell streaming may be less apparent due to 

rounding of cell clusters. Note the intracytoplasmic polymorphonuclear leukocytes, another fea- 

ture seen in repair. Compare to Figs. 2.39 and 2.40 
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Fig. 2.39 Reactive-reparative cellular changes: repair (LBP, ThinPrep). Cohesive group of reactive 

endocervical cells stimulated by factors related to inflammation and infection. Nucleoli are 

prominent 

 

Fig. 2.40 Reactive-reparative cellular changes: repair (CP). Example of cytoplasmic cohesion  and 

streaming in repair. Note intracytoplasmic polymorphonuclear leukocytes. The streaming and 

interdigitation of cells has been likened to a ñschool of fish.ò Also seen in Fig. 2.37 
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group. In some instances, the nuclear size may even fall into the range noted in SIL 

or cancer. In general, round nuclear contours, even chromatin distribution, nucleoli, 

cellular cohesion with ñschool of fishò or ñtaffy pullò cytoplasmic fea- tures, and 

overall uniform cellular morphology favor a nonneoplastic process.     In any 

preparation type, repair should have a paucity of isolated cells. When a combination 

of anisonucleosis, irregularities in chromatin distribution, nuclear contour 

irregularities, or variation in size and shape of nucleoli are present ï fea- tures of 

so-called atypical repair ï the differential diagnosis widens to include not only 

reactive conditions but also squamous intraepithelial lesions and even inva- sive 

cancers. When present such changes may be better categorized as ñatypical 

glandular cellsò (AGC) or ñatypical squamous cellsò (ASC-US or ASC-H) (see 

Figs. 5.66, 4.17 and 4.18). 

 
 

2.5.3 Lymphocytic (Follicular) Cervicitis (Figs. 2.41 and 2.42) 
 

Lymphocytic cervicitis (follicular cervicitis) is a form of chronic cervicitis that  

results in the formation of mature lymphoid follicles in the subepithelium of the 

cervix. These subepithelial lymphocytes may be sampled in the course of obtaining 

a cervical specimen. 

 

2.5.3.1 Criteria 
Polymorphous population of lymphocytes with or without tingible body 

macrophages. 

 

Preparation-{ǇŜŎƛŬŎ CŜŀǘǳǊŜǎ 
Liquid-Based Preparations: 

Lymphocytes more often appear as loosely aggregated clusters or scattered sin- gle 

lymphocytes in the background  due  to  separation  during  processing  (Fig. 

2.41). 

Conventional Preparations: 

Lymphocytes are seen in clusters or streaming in strands of mucus (Fig. 2.42). 
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Fig. 2.41 Reactive-reparative cellular changes: lymphocytic (follicular) cervicitis (LBP, ThinPrep). 

Note polymorphous population of lymphoid cells and tingible body macrophages; the lymphoid 

cells may clump on liquid-based preparations 

 
 

Fig. 2.42 

Reactive-reparative cellular changes: lymphocytic (follicular) cervicitis (CP). Abundant lymphoid 
cells with a tingible body macrophage located centrally 
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2.5.4 Reactive Cellular Changes Associated with Radiation 
(Figs. 2.43 and 2.44) 

 

The effects of ionizing radiation on cells can lead to cytologic features which may 

be mistaken for neoplastic or preneoplastic conditions. 

 

2.5.4.1 Criteria 
Cell size is markedly increased without a substantial increase in the nuclear to 

cytoplasmic ratio (Figs. 2.43 and 2.44). 

Bizarre cell shapes may occur. 

Nuclei may vary in size, with some cell groups having both enlarged and normal- 

sized nuclei. 

Binucleation or multinucleation is common. 

Mild nuclear hyperchromasia may be present. 

Enlarged nuclei may show degenerative changes including nuclear pallor, wrinkling 

or smudging of the chromatin, and nuclear vacuolization. 

 

 
 

 

Fig. 2.43 Reactive-reparative cellular changes: radiation (CP). Reactive cellular changes associ- 

ated with radiation (CP). A 40-year-old woman with history of squamous cell carcinoma of the 

cervix who completed radiation therapy 8 weeks earlier. Cells with enlarged nuclei, abundant 

vacuolated polychromatic cytoplasm, mild nuclear hyperchromasia without coarse chromatin, and 

prominent nucleoli. Note multinucleation (upper right corner inset) 
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Fig. 2.44 Reactive-reparative cellular changes: radiation. Low-power image of radiation changes 

in a squamous cell (a, CP). Note the irregularly shaped abundant cytoplasm and the streaming or 

ñwindblownò edges of the cell in a conventional preparation. Nuclei are typically enlarged and may 

be pale or become hyperchromatic as nuclear material condenses. Nucleoli are typically seen. In this 

case, numerous polymorphonuclear leukocytes are seen in the background. On the left (b, LBP, 

ThinPrep) radiated cells in liquid-based preparations do not tend to show the streaming and the 

cytoplasm is typically more dense. Nuclear degeneration and cytoplasmic vacuolization are 

common in both preparation types 

 

Prominent single or multiple nucleoli may be seen if coexisting repair is present. 

Cytoplasmic vacuolization and/or cytoplasmic polychromatic (two-color, ampho- 

philic) staining and intracytoplasmic polymorphonuclear leukocytes may be seen. 

 

Preparation-{ǇŜŎƛŬŎ /ǊƛǘŜǊƛŀ 
Liquid-Based Preparations 

Cytoplasmic rounding, with less streaming. 

Better preservation may attenuate the finding of bizarre cytoplasmic morphology. 

Nucleoli may be more prominent. 

Nuclei are often degenerated and may resemble the findings of low-grade squamous 

intraepithelial lesion [23]. 

 

2.5.4.2 Explanatory Notes 
Acute radiation-induced changes, consisting of degenerated blood, bizarre cell forms, 

and cellular debris, generally resolve within 6 months following therapy. However, in 

some patients, chronic radiation-induced cellular changes may persist indefinitely. 

These chronic changes can include increases in cytoplasmic amount (cytomegaly), 

nuclear enlargement (karyomegaly) without nuclear to cytoplasmic ratio alteration, 

mild hyperchromasia, neutrophil invasion of cytoplasm (so-called engulfment), and 

 b 
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persistent polychromatic cytoplasmic staining. Certain chemotherapeutic agents may 

produce changes in cervical epithelial cells similar to those seen with acute and 

chronic radiation effects. It is important to note that bona fide squamous intraepithelial 

lesions in patients who have received pelvic radiation therapy will  appear identical to 

such lesions in non-radiated patients. Care must be taken to not overinterpret speci- 

mens from radiated patients, especially in the face of perceived low-grade lesions 

associated with degenerated cells. Pelvic examinations and colposcopic procedures 

are more difficult  in an irradiated pelvis which can complicate overall  management. 

 
 
2.5.5 Reactive Cellular Changes Associated with Intrauterine 

Contraceptive Device (Figs. 2.45ς2.47) 
 

The reactive glandular cell clusters occasionally seen in women with intrauterine 

devices (IUD) may represent either endometrial or endocervical columnar cells  

exfoliated as a result of chronic irritation by the device. 

 

2.5.5.1 Criteria 
Glandular cells may be present singly or in clusters, usually of 5ï15 cells, present 

in a clean background (Fig. 2.45, see Fig. 6.5). 

The amount of cytoplasm varies, and frequently large vacuoles may displace the 

nucleus, creating a signet-ring appearance (Fig. 2.46). 

Occasional single epithelial cells with increased nuclear size and high nuclear to cyto- 

plasmic ratio may be present, which can be mistaken for HSIL/ASC-H (Fig. 2.47). 

 

 

Fig. 2.45 Reactive-reparative cellular changes: IUD (CP). Reactive cellular changes associated 

with intrauterine contraceptive device (IUD). Note small cluster of glandular cells with cytoplas- 

mic vacuoles displacing nuclei 
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Fig. 2.46 Reactive-reparative cellular changes: IUD (LBP, Thin Prep). In liquid-based prepara- 

tions, cellular groups tend to be tighter but the same features of cytoplasmic vacuolization and 

reactive nuclear changes are present as are noted in CP 

 
 

 

Fig. 2.47 Reactive-reparative cellular changes: IUD (CP). Epithelial cells with a high nuclear to 

cytoplasmic ratio may mimic high-grade squamous intraepithelial lesion (HSIL) (left, a); however, 

the morphologic spectrum of abnormalities usually present with squamous intraepithelial lesions 

is absent. Presence of nucleoli in isolated cells with a high N/C ratio as seen in this cell (right, b) 

is not typical of HSIL. Obtaining a history of the presence of an IUD is important in the face of this 

type of abnormal morphology 

 b 
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Nuclear degeneration with a ñwrinkledò chromatin appearance or nuclear ñcrackingò 

may be present. 

Nucleoli may be prominent. 

Calcifications resembling psammoma bodies are sometimes present. 

Actinomyces-like organisms may be present in up to 25 % of cases (see Figs. 2.60 

and 2.61). 

 

2.5.5.2 Explanatory Notes 
Cells associated with the presence of an IUD may persist for several months after 

removal of the device. The characteristic changes fall into two distinct patterns. 

When present as three-dimensional clusters with vacuolated cytoplasm and nuclear 

changes, IUD-associated cells may resemble clusters of cells derived from adeno- 

carcinoma of the endometrium, fallopian tube, or ovary (see Figs. 6.46, 6.47, 6.48, 

6.49, 6.50, 6.51, 6.55, 6.56, and 6.57). When present as single atypical cells with 

higher nuclear to cytoplasmic ratios, IUD-associated cells mimic a high-grade squa- 

mous intraepithelial lesion. In general, the interpretation of adenocarcinoma should 

be made only with great caution in the presence of an IUD. In cases where the dif- 

ferential diagnosis includes HSIL or ASC-H, hrHPV testing may be helpful. If  there 

is any doubt as to the significance of the cellular abnormalities, the cytopatholo- gist 

should consider recommending removal of the IUD followed by repeat cervical 

cytology sampling. 

 
2.6 Glandular Cells Status Post Hysterectomy 

(Figs. 2.48 and 2.49) 
 

Occasionally benign-appearing glandular cells can be present in cervical cytology 

specimens from women who have undergone prior hysterectomy. While the origin 

of these benign cells may be obscure, the morphology should not be of concern for 

neoplasia [24]. 
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2.6.1 Criteria 
Benign-appearing endocervical-type glandular cells that cannot be differentiated 

from those routinely sampled from the endocervix (Figs. 2.48 and 2.49). 

Goblet cell or mucinous metaplasia may be noted. 

Round to cuboidal cells may resemble endometrial-type cells. 

 

Preparation-{ǇŜŎƛŬŎ /ǊƛǘŜǊƛŀ 
In liquid-based preparations, there is more rounding up, formation of three-

dimensional groups, and a hyperchromatic appearance. 

 
 

2.6.2 Explanatory Notes 
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 Glandular cells status post hysterectomy (CP). Vaginal smear from a 49-year-old woman 

status post total hysterectomy for squamous cell cancer of the cervix, showing benign, endocervical- 

like cells. If  benign-appearing, these are of no clinical consequence and reporting is optional 

 

 

 
 

 

Fig. 2.49 Glandular cells status post hysterectomy (LBP, ThinPrep). Columnar glandular cells are 

seen in a vaginal sample from a 68-year-old woman status post hysterectomy (a). She had a recto- 

vaginal fistula; however, a cell block (b) was made and the glandular cells were negative for CDX2 

immunostain, making colonic origin unlikely 

 b 
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trauma [25, 26], mucinous or goblet cell metaplasia in response to atrophy [27], or 

prolapse of the remaining fallopian tube after simple hysterectomy. Following 

supracervical hysterectomy, an increasingly common procedure, benign endocer- 

vical-type glandular cells should be expected. The most important task is to exclude 

adenocarcinoma, particularly when the hysterectomy was performed for glandular 

neoplasia. If not atypical, post hysterectomy glandular cells have no clinical 

significance and reporting them is optional, since they do not change man- agement 

[28]. 

 
 

2.7 Organisms 
 

In the evaluation of reports of cervical samples with organisms, clinical management 

is dictated by signs and symptoms in most instances, rather than the mere presence of 

an organism. Clinicians and laboratories should communicate with one another about 

their expectations for reporting organisms and the format in which they would like to 

see such reports. In the absence of specific communication regarding this issue, the 

organisms listed in TBS should generally be reported, if  identified. 

Cervical cytology has relatively high specificity for most of the organisms dis- 

cussed in the following sections, thus reporting them can be helpful in alerting clini- 

cians to a potential new diagnosis, although a confirmatory test is often merited. The 

literature indicates that the Papanicolaou test has low sensitivity for most organisms, 

so it is rarely the ideal method for primary screening or diagnosis [29]. On the other 

hand, some laboratories are using the same liquid-based cytology vial for both mor- 

phology and microbiologic testing. Testing menus currently include Neisseria gon- 

orrhoeae and Chlamydia trachomatis in addition to well-established hrHPV tests. 

 
 

2.7.1 Trichomonas vaginalis (Figs. 2.50ς2.53) 
 

2.7.1.1 Criteria 

Pear-shaped, oval, or round cyanophilic organism ranging in area from 15 to 30 m̢2
 

(Fig. 2.50). 

Nucleus is pale, vesicular, and eccentrically located. 

Eosinophilic cytoplasmic granules are often evident. 

Flagella are sometimes observed. 

Leptothrix may be seen in association with T. vaginalis (Fig. 2.51). 

Associated background changes include mature squamous cells with small 

perinuclear halos (ñtrich changeò) and 3-dimensional clusters of neutrophils 

(ñpolyballsò) (Fig. 2.52). 

 

Preparation-{ǇŜŎƛŬŎ /ǊƛǘŜǊƛŀ 
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. 2.50 Trichomonas vaginalis (CP): trichomonads. Pear-shaped organism with eccentrically 

located nucleus and eosinophilic cytoplasmic granules. Presence of a nucleus and cytoplasmic 

granules distinguishes trichomonads from cytoplasmic fragments 

 
 

Flagella may be better preserved and therefore identified more readily. 

Occasional kite-shaped 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 Explanatory Notes 
At times degenerated fragments of cytoplasm (especially in cytolysis) or inflammatory 

cells can be mistaken for trichomonads. Therefore, at least one of the following ï 

good nuclear detail, eosinophilic cytoplasmic granules, or flagella ï should be pres- 

ent to make an accurate interpretation of trichomonas. In most cases, trichomonad 

organisms are plentiful. Therefore, a rare fragment of cyanophilic debris is not likely 

to be a true trichomonad. When cervical Leptothrix (a gram-positive anaerobic rod, 

which is longer than lactobacilli, but shorter and thinner than Candida pseudohy- 

phae) are present, one should search for the possible presence of trichomonads. 
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Fig. 2.51 Trichomonas vaginalis and Leptothrix. Leptothrix (a, left, CP) may be seen in associa- 

tion with T. vaginalis; finding Leptothrix alone is not sufficient for a diagnosis of Trichomonas, but 

suggests the presence of trichomonads. On the right (a) is an example from a liquid-based 

(SurePath) preparation 

 

Fig. 2.52 Trichomonas vaginalis (LBP, ThinPrep): ñpolyballs.ò A clue to the presence of 

trichomonads in a sample is the presence of aggregates of neutrophils or ñpolyballs.ò These are 

seen here along with a few trichomonads in the background 

 b 

mailto:ritagoreti26@gmail.com




ritagoreti26@gmail.com 

2 Non-Neoplastic Findings 77 

a b 

 

 

 

 
 

Fig. 2.53 Trichomonas vaginalis (LBP, SurePath): a 32-year-old woman with vaginal discharge. 

The organismôs nucleus, cytoplasmic granules, and flagella (right) may be better visualized on 

liquid-based preparations. Note the kite shape and granules (bottom right inset) 

 

 

 

 
2.7.2 Fungal Organisms Morphologically Consistent 

with Candida Species (Figs. 2.54ς2.56) 
 

2.7.2.1 Criteria 
Budding yeast (3ï7 m̢) and/or pseudohyphae; pseudohyphae can be quite long, 

spanning many cells, and are eosinophilic to gray brown on the Papanicolaou 
stain. 

Pseudohyphae, formed by cytoplasmic extension of budding yeasts, lack true septa- 

tions but show complete constrictions along their length that indicate the forma- 

tion of new cells (Fig. 2.54). 

Fragmented leukocyte nuclei and groups of squamous epithelial cells ñspearedò by 

pseudohyphae and held together in a rouleaux are often seen (Fig. 2.55). 

 

Preparation-{ǇŜŎƛŬŎ /ǊƛǘŜǊƛŀ 
Liquid-Based Preparations 

ñSpearingò of epithelial cells is more common and can be seen at low power even if 

the pseudohyphae are not prominent (ñshish kebabò effect) (Fig. 2.55). 
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Fig. 2.54 Candida species. (LBP, ThinPrep): pseudohyphae. Fungal organisms morphologically 

consistent with Candida spp. Note pseudohyphae and modest number of yeast forms 

 

Fig. 2.55 Candida species. (LBP, ThinPrep): spearing. Fungal organisms morphologically con- 

sistent with Candida spp. Forty-five-year-old woman. Note ñspearingò or a ñshish kebabò appear- 

ance of squamous cells. This feature is readily appreciated at low power, even when the 

pseudohyphae are not prominent. Follow-up cytology was NILM 
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Fig. 2.56 Candida species (CP): Torulopsis. Routine screening of a 63-year-old woman. Fungal 

organisms morphologically consistent with Candida glabrata (previously known as Torulopsis 

glabrata). Note clear halos surrounding the yeast forms (left). Bacteria, not pseudohyphae, are also 

seen in the background. This organism does not form pseudohyphae and may be pathogenic in 

immunocompromised individuals 

 

 

 

 

2.7.2.2 Explanatory Notes 
Candida (Torulopsis) glabrata shows small uniform, round budding yeast forms 

surrounded by clear halos on Papanicolaou stain. Unlike other Candida species, it 

does not form pseudohyphae in vivo or in culture (Fig. 2.56). 

 
 

2.7.3 Shift in Flora Suggestive of Bacterial Vaginosis 
(Figs. 2.57 and 2.58) 

 

2.7.3.1 Criteria 
Individual squamous cells are covered by a layer of coccobacilli that obscure the 

cell membrane, forming the so-called clue cells (Fig. 2.57). Large numbers of 

inflammatory cells indicate a vaginitis rather than a vaginosis. There is a con- 

spicuous absence of lactobacilli. 
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Fig. 2.57 Bacteria ï coccobacilli (CP). Shift in flora suggestive of bacterial vaginosis. Note the 

ñclue cellò and filmy background due to large numbers of coccobacilli 

 

 

 
 

Preparation-{ǇŜŎƛŬŎ /ǊƛǘŜǊƛŀ 
Liquid-Based Preparations: 

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 neutrophilic response. 

 
2.7.3.2 Explanatory Notes 
Lactobacillus spp. (Dºderleinôs bacilli) are gram-positive facultative anaerobic rod-

shaped bacteria that constitute a major component of the normal vaginal flora (see 

Fig. 2.59). Predominance of coccobacilli represents a shift in vaginal flora from 

lactobacilli to a polymicrobial process involving several types of obligate and 

facultative anaerobic bacteria, including but not limited to Gardnerella vaginalis, 

Peptostreptococcus, Bacteroides, and Mobiluncus spp. [30, 31]. This shift in flora, 

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

sis of bacterial vaginosis because specimens obtained from any single site are not 

necessarily representative of the entire flora of the cervix and vagina [32]. However, 
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Fig. 2.58 Bacteria ï coccobacilli (LBP, SurePath). Shift in flora suggestive of bacterial vaginosis. 

Twenty-five-year-old woman. Note clue cell and the relatively clean background compared to that 

in CPs (see also Fig. 2.57) 

 

Fig. 2.59 Bacteria: lactobacilli and cytolysis (a, left, CP). Lactobacilli are typically seen on the cell 

surfaces in liquid-based preparations and not dispersed in the background as in conventional prepa- 

rations. Contrast with coccobacilli in Figs. 2.57 and 2.58 in b, right, LBP, ThinPrep) note the pres- 

ence of a cytolytic background with cell debris and numerous stripped nuclei of intermediate cells 

 b 
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the presence of coccobacilli and absence of lactobacilli do correlate with gram- 

stained smears of vaginal secretions and in the proper clinical context are suggestive 

of the clinical diagnosis of bacterial vaginosis [33]. Bacterial vaginosis has been 

associated with pelvic inflammatory disease, preterm birth, postoperative gyneco- 

logic infections, and abnormal cervical cytology [34, 35]. Consultation with clinical 

services is suggested before routinely reporting findings of vaginitis/vaginosis so as 

to tailor reports to meet clinical needs. 

 
 

2.7.4 Bacteria Morphologically Consistent with Actinomyces 
(Figs. 2.60ς2.62) 

 

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

recognizable as ñcotton ballò clusters on low power (Fig. 2.60). 

Filaments sometimes have a radial distribution or have an irregular ñwoolly bodyò 

appearance. 

Masses of leukocytes adherent to microcolonies of the organism with swollen fila- 

ments or ñclubsò at the periphery may be identified. 

An acute inflammatory response with polymorphonuclear leukocytes is often 

present. 

 

Preparation-{ǇŜŎƛŬŎ /ǊƛǘŜǊƛŀ 
Liquid-Based Preparations: 

The strands of actinomycotic organisms tend to be finer and more delicate since the  

coating  proteinaceous  material  is  washed  away  during   processing (Fig. 

2.61). 

The number of background neutrophils is decreased. 

Conventional Preparations: 

Aggregation of proteinaceous material tends to form a coating or ñclubò at the 

periphery of actinomyces filaments. 

 
2.7.4.2 Explanatory Notes 
The presence of Actinomyces species in cervical cytology has an association with 

the presence of an intrauterine contraceptive device (IUD) and may be associated 

with chronic endometritis (up to 25 % of IUD patients will  have Actinomyces organ- 

isms in cervical specimens). Detection of Actinomyces in cervical cytology speci- 

mens along with clinical evidence of pelvic infection can help alert clinicians to the 

possibility of a significant Actinomycotic infection [36]. The mere presence of 

Actinomyces in a cervical smear in an asymptomatic IUD user does not appear to 

constitute grounds for IUD removal [37]. Therefore, the implications of finding 

Actinomyces on a cervical cytology specimen should be considered in conjunction 

with the clinical findings. In liquid-based preparations, lactobacilli may aggregate 

to form ñclumpsò and mimic Actinomyces (Fig. 2.62). 
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Fig. 2.60 Bacteria morphologically consistent with Actinomyces (CP). Forty-one-year-old woman. 

Low power shows ñcotton ballò appearance of tangled clumps of filamentous organisms. An acute 

inflammatory response is also apparent 

 

Fig. 2.61 Bacteria morphologically consistent with Actinomyces (LBP, ThinPrep). Note that the 

clumps of protein usually seen in conventional preparations tend to be washed away in liquid- 

based preparations leaving only fine thin bacterial filaments. These are much thinner than the 

pseudohyphae of Candida spp 
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Fig. 2.62 Bacteria: lactobacilli (LBP, ThinPrep). In liquid-based preparations, lactobacilli may aggre- 

gate to form ñclumpsò that may resemble Actinomyces species and should be distinguished by the pres- 

ence of similar isolated bacilli in the background and absence of characteristic features of actinomyces 

 

Fig. 2.63 Cellular changes consistent with herpes simplex virus (CP). Note the eosinophilic intranu- clear 

ñCowdry A-typeò inclusions. The ñground-glassò appearance of the nuclei is due to accumulation of viral 

particles leading to peripheral margination of chromatin. The inset shows a SurePath liquid-based 

preparation with a typical multinucleated herpetic cell showing ñground-glassò appearance of the nuclei 

mailto:ritagoreti26@gmail.com


ritagoreti26@gmail.com 

2 Non-Neoplastic Findings 85 
 

 

2.7.5 Cellular Changes Consistent with Herpes Simplex Virus 
(Fig. 2.63) 

 

2.7.5.1 Criteria 
Nuclei have a ñground-glassò appearance due to intranuclear viral particles and 

enhancement of the nuclear envelope caused by peripheral 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 and recurrent infections. 

Large multinucleated epithelial cells with molded nuclei are characteristic but may 

not always be present; mononucleate cells with the nuclear features described 

above may be the only finding. 

 

2.7.5.2 Explanatory Notes 
Herpes cytopathic effect shows 3 ñMsò ï multinucleation, molding, and margin- 

ation of chromatin. Multinucleated cells have a limited differential diagnosis that 

includes multinucleated endocervical cells, multinucleated histiocytes, and syn- 

cytiotrophoblast cells. Herpes infection is distinguished from all of these by ground-

glass (hyaline) intranuclear inclusions. The mononuclear cells of herpes infection 

have been shown to be overinterpreted as both LSIL and HSIL (see Fig. 5.12), 

especially in testing situations, although herpes is a relatively reproduc- ible 

interpretation in clinical practice. Distinguishing the intranuclear herpetic inclusion 

from the hyperchromatic chromatin of SIL is the key to making this distinction [38]. 

 
 

2.7.6 Cellular Changes Consistent with Cytomegalovirus 
(Fig. 2.64) 

 

The cytopathic effect of cytomegalovirus (CMV) affects mostly the endocervical 

glandular cells but can also be present in stromal cells. 

 

2.7.6.1 Criteria 
Cellular and nuclear enlargement. 

Large eosinophilic intranuclear viral inclusions with a prominent halo. 

Small cytoplasmic, basophilic inclusions can also be present. 

 

2.7.6.2 Explanatory Notes 
CMV cytopathic effect is most commonly seen in immunocompromised individu- 

als. The large CMV infected cells may sometimes be confused with bizarre tumor 

cells; however, the inclusions have characteristic central eosinophilic bodies and 

marginated material, creating a prominent halo around the central inclusion. In con- 

trast to herpes viral effect, CMV can also show cytoplasmic, in addition to nuclear, 

viral inclusions. 
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Fig. 2.64 Cytomegalovirus (CMV). The histologic image on the left (a, H&E) shows CMV cyto- 

pathic effect in an endocervical cell with the typical lilac-red-colored large intranuclear inclusion. 

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 cells; however, it can infect a wide range of other epithelial, mesenchymal, lymphoid, 

and hematopoietic cells 

 

 

 

2.8 Sample Reports 
 

Example 1 

Specimen Adequacy: 

Satisfactory for evaluation; endocervical/transformation zone component present. 

Interpretation: 

Negative for intraepithelial lesion or malignancy. 

 
Example 2 

Specimen Adequacy: 

Satisfactory for evaluation; endocervical/transformation zone component present; 

partially obscuring inflammation present. 

Interpretation: 

Negative for intraepithelial lesion or malignancy. 

Trichomonas vaginalis identified. 

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

 b 
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Example 3 

Specimen Adequacy: 

Satisfactory for evaluation; endocervical/transformation zone components 

absent. 

Interpretation: 

Negative for intraepithelial lesion or malignancy. 

Reactive cellular changes associated with radiation. 

 
Example 4 

Specimen Adequacy: 

Satisfactory for evaluation; endocervical/transformation zone component cannot be 

assessed because of severe atrophy. 

Interpretation: 

Negative for intraepithelial lesion or malignancy. 

Fungal organisms morphologically consistent with Candida species. 

Atrophy. 

 
References 

 
1. Colgan TJ, Woodhouse SL, Styer PE, Kennedy M, Davey DD. Reparative changes and the 

false-positive/false-negative Papanicolaou test. Arch Pathol Lab Med. 2001;125:134ï40. 

2. Young NA, Naryshkin S, Atkinson BF, Ehya H, Gupta PK, Kline TS, et al. Interobserver 

variability of cervical smears with squamous-cell abnormalities: a Philadelphia study. Diagn 

Cytopathol. 1994;11:352ï7. 

3. Young NA, Kline TS. Benign cellular changes: allied ambiguity in CLIAô88 and the Bethesda 

System. Diagn Cytopathol. 1994;10(4):307ï8 [editorial]. 

4. Davey DD, Nielsen ML, Frable WJ, Rosenstock W, Lowell DM, Kraemer BB. Improving 

accuracy in gynecologic cytology. Results of the College of American Pathologists 

Interlaboratory Comparison Program in Cervicovaginal Cytology. Arch Pathol Lab Med. 

1993;117:1193ï8 [see comments]. 

5. Young NA. Back to the negative Pap test: behind the scenes at Bethesda 2001. Diagn 

Cytopathol. 2002;26:207ï8. 

6. Jones BA. Rescreening in gynecologic cytology. Rescreening of 3762 previous cases for 

current high-grade squamous intraepithelial lesions and carcinoma: a College of American 

Pathologists Q-Probes study of 312 institutions. Arch Pathol Lab Med.  1995;119:  1097ï103. 

7. Barr Soofer S, Sidawy MK. Reactive cellular change: is there an increased risk for squamous 

intraepithelial lesions? Cancer. 1997;81:144ï7 [see comment]. 

8. Malik SN, Wilkinson EJ, Drew PA, Hardt NS. Benign cellular changes in Pap smears. Causes 

and significance. Acta Cytol. 2001;45:5ï8. 

9. Tlsty TD, Coussens LM. Tumor stroma and regulation of cancer development. Annu Rev 

Pathol. 2006;1:119ï50. 

10. Patten Jr SF. Diagnostic cytopathology of uterine cervix. In: Wied G, editor. Monographs in 

clinical cytology. 2nd ed. New York: Karger Press; 1978. 

11. Heaton Jr RB, Harris TF, Larson DM, Henry MR. Glandular cells derived from direct sam- 

pling of the lower uterine segment in patients status post-cervical cone biopsy. A diagnostic 

dilemma. Am J Clin Pathol. 1996;106:511ï6. 

mailto:ritagoreti26@gmail.com


ritagoreti26@gmail.com 

88 D.F.I. Kurtycz et al. 
 

 

12. Sauder K, Wilbur DC, Duska L, Tambouret RH. An approach to post-radical trachelectomy 

vaginal-isthmus cytology. Diagn Cytopathol. 2009;37:437ï42. 

13. Feratovic R, Lewin SN, Sonoda Y, Park KJ, Abu-Rustum NR, Moreira AL, et al. Cytologic 

findings after fertility-sparing radical trachelectomy. Cancer. 2008;114:1ï6. 

14. Sorosky JI, Kaminski PF, Wheelock JB, Podczaski ES. Clinical significance of hyperkeratosis 

and parakeratosis in otherwise negative Papanicolaou smears. Gynecol Oncol. 1990;39: 132ï

4. 

15. Wil liamson BA, DeFrias D, Gunn R, Tarjan G, Nayar R. Significance of extensive 

hyperkeratosis on cervical/vaginal smears. Acta Cytol. 2003;47:749ï52. 

16. Bibbo M, Wied GL. Look-alikes in gynecologic cytology. In: Wied GL, editor. Tutorials of 

cytology, vol. 12. 2nd ed. Chicago: Tutorials of Cytology Press; 1988. 

17. Babkowski RC, Wilbur DC, Rutkowski MA, Facik MS, Bonfiglio TA. The effects of 

endocervical canal topography, tubal metaplasia, and high canal sampling on the cytologic 

presentation of non-neoplastic endocervical cells. Am J Clin Pathol. 1996;105:403ï10. 

18. College of American Pathologists 2013 Interlaboratory Comparison Program in Cervicovaginal 

Cytopathology (PAP) Year End Summary Report. Northfield, Illinois: College of American 

Pathologists; 2014. 

19. Koss LG. Inflammatory processes and other benign disorders of the cervix and vagina. In: Koss 

LG, editor. Diagnostic cytology and its histopathologic bases. 4th ed. Philadelphia: Lippincott; 

1992. p. 314ï70. 

20. Michael CW, Esfahani FM. Pregnancy-related changes: a retrospective review of 278 cervical 

smears. Diagn Cytopathol. 1997;17:99ï107. 

21. Hakima L, Kaplan RE, Guo M, Hoda RS. Decidual cells may be mistaken for glandular or 

squamous atypia on ThinPrep Pap test. Diagn Cytopathol. 2013;41:886ï8. 

22. Benoit JL, Kini  SR. ñArias-Stella reactionò-like changes in endocervical glandular epithelium 

in cervical smears during pregnancy and postpartum statesïa potential diagnostic pitfall. Diagn 

Cytopathol. 1996;14:349ï55. 

23. Shield PW, Daunter B, Wright RG. Post radiation cytology of cervical cancer patients. 

Cytopathology. 1992;3:167ï82. 

24. Ponder TB, Easley KO, Davila RM. Glandular cells in vaginal smears from posthysterectomy 

patients. Acta Cytol. 1997;41:1701ï4. 

25. Gondos B, Smith LR, Townsend DE. Cytologic changes in cervical epithelium following 

cryosurgery. Acta Cytol. 1970;14:386ï9. 

26. Sedlacek TV, Riva JM, Magen AB, Mangan CE, Cunnane MF. Vaginal and vulvar adenosis. 

An unsuspected side effect of CO2 laser vaporization. J Reprod Med. 1990;35:995ï1001. 
27. Bewtra C. Columnar cells in posthysterectomy vaginal smears. Diagn Cytopathol. 1992;8: 

342ï5. 

28. Massad LS, Einstein MH, Huh WK, Katki HA, Kinney WK, Schiffman M, et al. 2012 updated 

consensus guidelines for the management of abnormal cervical cancer screening tests and 

cancer precursors. J Low Genit Tract Dis. 2013;17:S1ï27. 

29. Fitzhugh VA, Heller DS. Significance of a diagnosis of microorganisms on a Pap smear. J Low 

Genit Tract Dis. 2008;12:40ï51. 

30. Giacomini G, Paavonen J, Rilke F. Microbiologic classification of cervicovaginal flora in 

Papanicolaou smears. Acta Cytol. 1989;33:276ï8. 

31. Giacomini G, Schnadig VJ. The cervical Papanicolaou smear: bacterial infection and the 

Bethesda System. Acta Cytol. 1992;36:109ï10. 

32. Bartlett JG, Moon NE, Goldstein PR, Goren B, Onderdonk AB, Polk BF. Cervical and vaginal 

bacterial flora: ecologic niches in the female lower genital tract. Am J Obstet Gynecol. 

1978;130:658ï61. 

33. Prey M. Routine Pap smears for the diagnosis of bacterial vaginosis. Diagn Cytopathol. 

1999;21:10ï3. 

mailto:ritagoreti26@gmail.com


ritagoreti26@gmail.com 

2 Non-Neoplastic Findings 89 
 

 

34. Donders GG, Van Bulck B, Caudron J, Londers L, Vereecken A, Spitz B. Relationship of 

bacterial vaginosis and mycoplasmas to the risk of spontaneous abortion. Am J Obstet Gynecol. 

2000;183:431ï7. 

35. Schwebke JR. Bacterial vaginosis. Curr Infect Dis Rep. 2000;2:14ï7. 

36. Fiorino AS. Intrauterine contraceptive device-associated actinomycotic abscess and 

actinomyces detection on cervical smear. Obstet Gynecol. 1996;87:142ï9. 

37. Matsuda K, Nakajima H, Khan KN, Tanigawa T, Hamaguchi D, Kitajima M, et al. Preoperative 

diagnosis of pelvic actinomycosis by clinical cytology. Int J Womens Health. 2012;4:527ï33. 

38. Crothers BA, Booth CN, Darragh TM, Zhao C, Souers RJ, Thomas N, et al. False-positive 

Papanicolaou (PAP) test rates in the College of American Pathologists PAP education and PAP 

proficiency test programs: evaluation of false-positive responses of high-grade squamous 

intraepithelial lesion or cancer to a negative reference diagnosis. Arch Pathol Lab Med. 

2014;138:613ï9. 

39. Sherman ME, Cytopathology, Blausteinôs Pathology of the Female Genital Tract. Kurman RJ, 

editor. 4th ed. New York: Springer, 1994; p. 1099. 

mailto:ritagoreti26@gmail.com


90 D.F.I. Kurtycz et al. 

ritagoreti26@gmail.com 

 

 

 

Endometrial Cells: The How and When 
of Reporting 

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

 
 
 
 

 

3.1 Other 
 

Å Endometrial cells in a woman Ó45 years of age 

(Specify if negative for squamous intraepithelial lesion) 
 
 

3.2 Background 
 

Exfoliated endometrial cells are a normal finding in cervical cytology preparations 

from women of reproductive age and are commonly seen during menses and the 

proliferative phase of the menstrual cycle. In postmenopausal women, exfoliated 

endometrial cells are considered abnormal and raise the possibility of endometrial 
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neoplasia [1ï7]. Although most women with endometrial cancer present with 

bleeding symptoms [2], some are asymptomatic. In these women, benign-appearing 

exfoliated endometrial cells on a cytology specimen may be the only abnormal find- 

ing [1, 7]. For these reasons, the 1991 Bethesda System recommended that cytologi- 

cally benign-appearing endometrial cells be reported in postmenopausal women. 

This posed an unforeseen problem for laboratories, because menopausal status is 

often unclear, inaccurate, or unknown to the laboratory. The median age of final 

menstrual period is 51 years in the United States, but the coefficient of variation is 

large [8]. 

To resolve 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 educational 

note [9]. This age was chosen to maximize the likelihood of including all post- 

menopausal women. It was intended that the womanôs care provider, who knows 

her menstrual history and risk factors for endometrial carcinoma, would determine 

if further evaluation is indicated. Not surprisingly, the rate of reporting benign 

appearing endometrial cells increased with the transition from the 1991 to 2001 

Bethesda System [10]. This led many to investigate the predictive value of the 2001 

approach [10ï18]. A meta-analysis of studies prior to 2001 indicates that the risk of 

biopsy-proven endometrial hyperplasia and cancer in the presence of benign 

endometrial cells on exfoliative cytology was 12 and 6 %, respectively (Table 3.1); 

these risks dropped to 2.0 and 1.1 % after the implementation of the 2001 Bethesda 

System (Table 3.2) [19]. 

 

 
 

Table 3.1 Benign-appearing endometrial cells in postmenopausal women: predictive value for 

endometrial hyperplasia and carcinoma (Data pre-2001) 
 

 
Authors, year 

Definition of 

postmenopausal 

Cases with 

biopsy, n 

Hyperplasia, 

n (%) 

Cancer, 

n (%) 

Hyperplasia or 

cancer, n (%) 

Cherkis et al. 

(1988) [1] 
Ó40 179 23 (13) 20 (11) 43 (24) 

Gomez- 

Fernandez et al. 

(1999) [2] 

Unknown 84 6 (7) 6 (7) 12 (14) 

Gondos and 

King (1977) [3] 
Ó40 147 23 (16) 2 (1) 25 (17) 

Ng et al. (1974) 

[4] 
Ó40 501 52 (10) 23 (5) 75 (15) 

Sarode et al. 

(2001) [5] 

>55 81 4 (5) 4 (5) 8 (10) 

Yancey et al. 

(1990) [6] 

Unknown 74 9 (12) 0 9 (12) 

Zucker et al. 

(1985) [7] 

Unknown 23 10 (43) 6 (26) 16 (70) 

Total  1,089 127 (12 %) 61 (6 %) 188 (17 %) 

With permission from Cibas and Ducatman [19] 
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Table 3.2 Benign-appearing endometrial cells in women over 40: predictive value for endome- 

trial hyperplasia and carcinoma (Data post-2001) 
 

 
Authors, year 

Cases with 

biopsy, n 

Hyperplasia, n 

(%) 

Cancers, n 

(%) 

Hyperplasia or 

cancer, n (%) 

Browne et al. (2005) 

[11] 

211 1 (0.5) 6 (2.8) 7 (3.3) 

Thrall et al. (2005) 

[12] 

159 9 (5.7) 0 9 (5.7) 

Bean et al. (2006) [13] 140 2 (1.4) 0 2 (1.4) 

Kapali et al. (2007) 

[14] 

499 4 (0.8) 4 (0.8) 8 (1.6) 

Moroney et al. (2007) 

[15] 

370 9 (2.4) 6 (1.6) 15 (4.0) 

Li et al. (2012) [16] 739 13 (1.8) 7 (0.9) 20 (2.7) 

Moatamed et al. (2013) 

[18] 

186 10 (5.4) 4 (2.1) 14 (7.5) 

Total 2,394 48 (2.0) 27 (1.1) 75 (3.1) 

Modified with permission from Cibas and Ducatman [19] 

 

 

The clinical management proved to be a source of confusion to healthcare pro- 

viders, especially non-gynecologists. To clarify this, if a woman aged 40 years or 

older has endometrial cells on a cervical cytology test, the American Society for 

Colposcopy and Cervical Pathology (ASCCP) specifically recommended in the 

2012 management guidelines that histologic endometrial assessment only be per- 

formed if the woman is postmenopausal [20]. 

Studies in the 2001 Bethesda System era found little evidence to support the role 

of cervical cytology in uncovering endometrial cancer in women under the age of 

45 [10, 11, 17, 21]. To improve the predictive value of exfoliated endometrial cells, 

it is now recommended that benign-appearing endometrial cells be reported in 

women 45 years of age or older. This revised recommendation is made with the 

understanding that it is not feasible for a screening test to detect every malignancy. 

Moreover, it bears emphasis that cervical cytology is primarily a screening test for 

squamous lesions; it is not intended to screen for endometrial lesions and should not 

be used to evaluate suspected endometrial abnormalities. 

Atypical endometrial cells should still be reported under the general category 

ñepithelial cell abnormalityò and managed as such. 

 
 

3.3 Exfoliated Endometrial Cells (Figs. 3.1ς3.4) 

3.3.1 Criteria 
 

Cells are small and often arranged in tight, ball-like clusters, rarely as isolated cells 

(Figs. 3.1 and 3.2). 

Nuclei are small, similar in area to a normal intermediate squamous cell nucleus. 
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Fig. 3.1 Exfoliated endometrial cells (conventional preparation, CP). Cells are arranged in three- 

dimensional clusters. Nuclei are small and similar in size to an intermediate squamous cell nucleus. 

Nucleoli are inconspicuous. Cytoplasm is scant, and cell borders are indistinct 

 

 

 

 
 

Fig. 3.2 Exfoliated endometrial cells (liquid-based preparation (LBP), ThinPrep) 
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Fig. 3.3 Double-contoured cluster of exfoliated endometrial cells (LBP, ThinPrep). Endometrial 

glandular cells surround a dark core of stromal cells. Note the cleaner background typical of LBP 

menstrual specimens 

 

Some nuclei around the edge of clusters may have  a  cup-shaped  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. 

Double-contoured clusters of endometrial cells may be seen (Fig. 3.3). 

 
 

Preparation-{ǇŜŎƛŬŎ /ǊƛǘŜǊƛŀ 
Liquid-Based Preparations: 

Cell groups may appear ñabove the planeò of squamous epithelial cells with 

gradient-based liquid-based preparations. 

Isolated cells may be more evident. 
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Fig. 3.4 Exfoliated endometrial cells (LBP, SurePath). Single cell necrosis (apoptosis) can be  

seen in exfoliated endometrial cell clusters (arrow) 

 

Nucleoli and chromatin detail may be more apparent (Fig. 3.2); intracytoplasmic 

vacuoles are more common and easily visible. 

Karyorrhexis is easily seen (Fig. 3.4). 

Background appears cleaner, especially in menstrual smears (Fig. 3.3). 

 

 

3.4 Explanatory Notes 
 

In the 2014 Bethesda System, exfoliated endometrial cells should be reported in a 

woman 45 years of age or older. Benign-appearing endometrial cells in women 

under 45 years of age need not be reported, even if they are seen during the luteal 

phase (ñout of cycleò), because they have little if any predictive value for endome- 

trial neoplasia. 

Exfoliated endometrial cells are normally present in cervical cytology specimens 

from day 1 to day 12 of the menstrual cycle, with the specific pattern of ñexodusò 

noted from day 6 to day 10. The term ñexodusò is used for a distinctive arrangement 

of benign, spontaneously exfoliated endometrial stromal and glandular cells that are 

arranged in three-dimensional, double-contoured groups, with central small, dark 

stromal cells rimmed by larger, paler glandular cells. Exfoliated endometrial cell 

clusters are comprised of epithelial cells, stromal cells, or both; morphologic 
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Fig. 3.5 Abraded lower uterine segment (LUS) fragment (CP). A large fragment of epithelium is 

associated with vascular stroma composed of tightly packed spindle-shaped cells. Abraded LUS/ 

endometrium does not carry the same implications as exfoliated endometrial cells 

 

 

distinction between these two cell types is not reliable with the Papanicolaou stain 

alone, except for double-contoured ñexodusò groups (Fig. 3.3) [22]. 

Benign-appearing endometrial cells in a woman with endometrial neoplasia 

likely represent the endometrial stromal and glandular breakdown that is commonly 

associated with neoplasia. 

In liquid-based preparations, exfoliated endometrial cells may be slightly larger, 

with more easily visible nucleoli and enhanced chromatin detail compared to con- 

ventional smear preparations. These features may be worrisome to those unfamiliar 

with the appearance of endometrial cells in liquid-based preparations. 

Abraded ï as opposed to exfoliated ï endometrium and lower uterine seg- ment 

(LUS) fragments are not associated with an increased risk of endometrial cancer 

and therefore do not generally warrant reporting [23]. Abraded LUS and 

endometrium is a result of inadvertent sampling beyond the endocervix and is 

often seen in women who have undergone a cervical excision (e.g., LEEP/ LLETZ, 

cone biopsy, trachelectomy). Directly-sampled LUS and endometrium is 

characterized by biphasic tissue fragments: a densely packed stromal compo- 

nent, comprised of spindle-shaped cells, sometimes with visible vessels, and a 

sharply distinct glandular component arranged in a sheet or as simple or branch- 

ing tubules [23]. The two components may be spatially connected (Fig. 3.5, 
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Fig. 3.6 Histiocytes (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 no significance in predicting the presence of  endometrial  carcinoma 

 

 

 
 

see Fig. 2.7) or separated (see Figs. 2.8 and 2.9). Glandular and stromal cells 

inadvertently directly-sampled from endometrium during the proliferative phase 

can have abundant mitoses. 

Unlike exfoliated endometrial cells, histiocytes are more often dispersed as iso- 

lated cells, although small, usually loose clusters are sometimes seen. Histiocytes 

are recognized on the basis of their frequently folded, grooved, or kidney-shaped 

nucleus and moderate amount of vacuolated cytoplasm (Fig. 3.6). They are often 

seen along with exfoliated endometrial cells but by themselves carry no significant 

association with endometrial neoplasia [7, 24, 25]. 

Clusters of naked nuclei are a common mimic of exfoliated endometrial cells 

but are distinguished by the complete absence of cytoplasm. These cells have 

smooth nuclear contours and evenly distributed granular chromatin, sometimes 

with conspicuous molding (Fig. 3.7). The incidence of these so-called small blue 

cells increases with age. At one time, their presence was associated with tamoxifen 

treatment, but the frequency of small blue cells is no higher than in women who 

are not taking tamoxifen [26]. The naked nuclei are likely of 
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Fig. 3.7 ñSmall blue cellsò (LBP, ThinPrep). Naked nuclei are clustered and demonstrate mold- 

ing. The insert (lower right) shows a higher magnification of a grapelike cluster of nuclei with 

finely textured chromatin. Such clusters should not be mistaken for endometrial cells 

 

parabasal squamous or reserve cell origin and should not be mistaken for endo- 

metrial cells. 

Clusters of lymphoid cells, mostly small round lymphocytes, occasionally 

accompanied by plasma cells and/or tingible body macrophages, are uncommonly 

encountered in cervical Pap slides (Fig. 3.8; see Figs. 2.41 and 2.42) and correlate 

with follicular cervicitis on histologic sections. They have no diagnostic signifi- 

cance. Because lymphocytes are the same size as endometrial cells, these lymphoid 

cell clusters may mimic exfoliated endometrial cells. 

An educational/explanatory comment can be useful when reporting exfoliated 

endometrial cells in a woman who is 45 years or older. The comment should stress 

that exfoliated endometrial cells are usually derived from a benign process and that 

only a small proportion of women with this finding have endometrial abnormalities 

(see Sample report Example 1). If the date of the last menstrual period (LMP) is 

provided and the specimen was obtained in the first half of the cycle, the laboratory 

may wish to append a comment indicating that the finding of endometrial cells cor- 

relates with the menstrual history (see Sample report Example 2). 

This ñOtherò Bethesda interpretive category does not mandate hierarchical review. 

It is up to the laboratory to have a policy specifying the circumstances under which 

endometrial cells without cytologic atypia are referred for a pathologistôs review. 
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Fig. 3.8 Follicular cervicitis (LBP, ThinPrep). The lymphocytes of a lymphoid follicle may 

aggregate into three-dimensional clusters. Tingible body macrophages (arrow) mimic the apopto- 

sis of exfoliated endometrial cells. In contrast to exfoliated endometrial cell clusters, lymphoid 

aggregates are looser and more irregularly shaped, and small mature lymphocytes have coarser 

chromatin than endometrial cells 

 

 

3.5 Sample Reports 
 

Example 1 

Using a General Categorization 

General Categorization: 

Other: see Interpretation/Result. 

Interpretation/Result: 

Endometrial cells present in a woman Ó45 years of age (see note). 

Negative for squamous intraepithelial lesion. 

 
Example 2 

Without Use of the General Categorization (ñOtherò) 

Endometrial cells are present in a woman Ó45 years of age (see note). 

Negative for squamous intraepithelial lesion. 
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Educational Note(s) (optional): 

A. For all reports with endometrial cells in women 45 years or older: 

Endometrial cells in women 45 years or older may be associated with benign 

endometrium, hormonal alterations, and, less commonly, endometrial or uterine 

abnormalities. Endometrial evaluation is recommended in postmenopausal 

women. 

B. Additional note to consider when a womanôs LMP is provided and endome- 

trial cells are seen in the first half of the menstrual cycle: 

Endometrial cells correlate with the menstrual history provided. 
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4.2 Background 
 

The forerunner of the category ñatypical squamous cellsò (ASC) was the more 

broadly defined interpretation of ñatypical squamous cells of undetermined signifi- 

canceò (ASC US) [1]. In the second edition of the Atlas, the ASC classification was 

separated into two categories ñatypical squamous cells ï undetermined signifi- 

canceò (ASC-US) and ñatypical squamous cells ï a high grade squamous intraepi- 

thelial lesion cannot be excludedò (ASC-H) [2]. This separation reflected the fact 

that while most equivocal samples contained features suggestive of a low-grade 

squamous intraepithelial lesion, a small percentage of specimens were indeed 

equivocal, but their features were more suggestive of a high-grade squamous 

intraepithelial lesion. This dichotomous reporting terminology for atypia is in keep- 

ing with the 2-tiered reporting scheme for HPV-related squamous lesions which is 

based on our current understanding of the natural history of HPV-related infec- tions 

ï low-grade changes represent largely transient HPV infection, and high-grade 

morphology represents a precancerous lesion. 

ASC does not represent a single biologic entity; it subsumes changes that are 

unrelated to oncogenic human papillomavirus (HPV) infection and neoplasia as well 

as findings that suggest the possible presence of an underlying squamous intraepi- 

thelial lesion (SIL) and rarely carcinoma. Numerous nonneoplastic conditions may 

produce cytologic changes that raise consideration for an ASC designation, includ- 

ing inflammation, air-drying, atrophy with degeneration, hormonal effects, and 

other artifacts. In many instances, the process that resulted in the ASC interpretation 

remains undefined, even following a diagnostic workup. In screening programs rep- 

resentative of the US population, approximately 40ï50 % of women with ASC are 

infected with high-risk/oncogenic types of human papillomaviruses (HPV) [3ï5]. 

The category of atypical squamous cells (ASC) is the most prevalent of all abnormal 

cervical cytology interpretations. In the 2014 Bethesda System, ASC continues to be 

included under squamous epithelial cell abnormality, with subcategorization as ñatypi- 

cal squamous cells ï undetermined significanceò (ASC-US) and ñatypical squamous 

cells ï cannot exclude a high-grade squamous intraepithelial lesionò (ASC-H). ASC-US 

refers to changes that are suggestive of LSIL but which are insufficient for a definitive 

interpretation as such. Although most ASC-US interpretations are suggestive of LSIL, 

the qualifier ñundetermined significanceò is preferred because approximately 10ï20 % 

of women with ASC-US prove to have an underlying HSIL (CIN 2 or CIN 3) [3]. ASC-

US is expected to comprise more than 90 % of ASC interpretations in most labo- ratories. 

The ASC-H category is a designation reserved for the minority of ASC cases (expected 

to represent less than 10 %) in which the cytologic changes are suggestive of HSIL but 

which are insufficient for a definitive interpretation. Only equivocal specimens 

specifically worrisome for HSIL should be distinguished from the bulk of ASC using the 

designation of ASC-H. Cases classified as ASC-H are associated with a higher positive 

predictive value for detecting an underlying HSIL (CIN 2 or CIN 3) than ASC-US but 

are less predictive of a high-grade lesion than definitive interpretations of HSIL [6, 7]. 

Because of its inherently equivocal nature, there have been arguments put forth 

suggesting entire elimination of this category, moving ASC into either NILM or 

SIL. However, after attempts to study how cervical cytology might perform in such 

a scenario, it has been shown that such elimination would diminish the sensitivity of 

mailto:ritagoreti26@gmail.com


ritagoreti26@gmail.com 

4 Atypical Squamous Cells 105 
 

 

detection of precancer, the very lesions that this screening test was designed to iden- 

tify [ 8]. ASC, by nature of being the most prevalent abnormal category, is also the 

interpretation that precedes the majority of identified HSIL (CIN3) cases [9]. 

 
 

4.3 Atypical Squamous Cells 

4.3.1 Definition 
 

ASC refers to cytologic changes suggestive of SIL, but which are qualitatively or 

quantitatively insufficient for a definitive interpretation as such [1, 2]. Cytologic 

findings that are most consistent with benign reactive changes should be carefully 

reviewed and judiciously classified as ñnegative for intraepithelial lesion or malig- 

nancyò whenever possible. 

The interpretation of ASC requires that the cells in question demonstrate three essen- 

tial features: (1) squamous differentiation, (2) increased nuclear to cytoplasmic ratio, 

and (3) minimal nuclear changes which may include hyperchromasia, chromatin clump- 

ing, irregularity, smudging, and/or multinucleation. Unequivocally normal-appearing 

cells on the same slide should be used for comparison in determining whether the inter- 

pretation of ASC is warranted [10]. Abnormal-appearing nuclei are a prerequisite for the 

interpretation of ASC. The finding of cytoplasmic and nuclear changes associated with 

HPV infection (perinuclear halos/koilocytes) warrant an interpretation of SIL. However, 

incomplete changes suggestive of koilocytosis (e.g., cytoplasmic halos closely resem- 

bling koilocytes but with no or minimal nuclear abnormalities) or poorly preserved cells 

with features suggestive of LSIL are generally designated as ASC-US [10]. 

It must be emphasized that the ASC category was developed to designate the 

interpretation of an entire specimen, not individual cells. The subtle and subjective 

findings in specimens with ASC have resulted in poor reproducibility, compounding 

the difficulty in developing and illustrating strict criteria [11, 12]. Furthermore, the 

almost infinite appearances that ASC may assume, including non-photogenic 

degenerative and artifactual changes, permit only a fractional representation of 

changes that experts might accept, if not agree upon, as ASC [12]. 

 
4.4 Atypical Squamous Cells ς Undetermined Significance 

(ASC-US) (Figs. 4.1ς4.19) 
 

4.4.1 Definition 
 

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

 
 

4.4.2 Criteria 
 

Nuclei are approximately two and one half to three times the area of the nucleus of 
a normal intermediate squamous cell (approximately 35 mm2) or twice the size 

of a squamous metaplastic cell nucleus (approximately 50 m̢2) [12] (Fig. 4.1). 
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Fig. 4.1 ASC-US (LBP, ThinPrep). A 32-year-old woman. Atypical intermediate squamous cells 

with a nucleus 2ī3Ĭ the area of a normal intermediate squamous cell nucleus and mild irregularity 

of nuclear contour. This isolated cell has some features suggestive of HPV infection. hrHPV was 

positive. Follow-up biopsy revealed LSIL (CIN1) 

 
 

 

Fig. 4.2 ASC-US (LBP, ThinPrep). A 28-year-old woman. An intermediate squamous cell with  an 

enlarged nucleus and slight nuclear membrane irregularity. The atypical features do not meet the 

criteria for LSIL. hrHPV was positive. Follow-up biopsy revealed LSIL (CIN1) 
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Fig. 4.3 ASC-US (LBP, SurePath). Routine screen from a 32-year-old woman. Single atypical 

squamous cell with ill-defined cytoplasmic halo in a background of inflammation. Adjacent squa- 

mous cell shows adherent lactobacilli. HPV testing was not performed on this sample 

 

 

Slightly increased ratio of nuclear to cytoplasmic area (N/C) (Fig. 4.2). 

Minimal nuclear hyperchromasia and irregularity in chromatin distribution or 

nuclear shape. 

Nuclear abnormalities associated with dense orangeophilic cytoplasm (ñatypical 

parakeratosisò), cytoplasmic changes that suggest HPV cytopathic effect (incom- 

plete koilocytosis) ï including poorly defined cytoplasmic halos or cytoplasmic 

vacuoles resembling koilocytes but with absent or minimal concurrent nuclear 

changes (Figs. 4.3 and 4.4). 

 

tǊŜǇŀǊŀǘƛƻƴ {ǇŜŎƛŬŎ Criteria 
Conventional Preparations: 

Cells may appear larger and flatter due to smearing and/or air-drying artifact  (Figs. 

4.5 and 4.6). 

 
Liquid-Based Preparations: 

Cells may appear smaller and have higher nuclear to cytoplasmic ratios in two- 

dimensional views due to fixation in liquid media (which leads to rounding up of 

cells) and lack of flattening on the slide (Fig. 4.7). 
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Fig. 4.4 ASC-US (LBP, ThinPrep). A 28-year-old female. An atypical binucleated intermediate 

cell with molded nuclei and orangeophilic cytoplasm suggestive but not diagnostic of LSIL. 

hrHPV was positive. Follow-up biopsy revealed LSIL (CIN1) 

 

 

Fig. 4.5  Negative for intraepithelial lesion or malignancy (NILM) versus atypical squamous  cells 

ï undetermined significance (ASC-US) (CP). Perimenopausal woman. Mature squamous cells 

show mild nuclear enlargement, binucleation, and even chromatin distribution. Note benign 

endocervical cells at bottom of field 
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Fig. 4.6 ASC-US (CP). Cells with multinucleation, nuclear enlargement, and air-drying artifact, 

possibly representing LSIL (CIN1) 

 

 

 

 

 

Fig. 4.7 ASC-US (LBP, SurePath). A 21-year-old woman. Thick cohesive sheet of cells with  focal 

nuclear enlargement, orangeophilic cytoplasm, poorly formed cytoplasmic vacuoles, and 

binucleation. Follow-up biopsy was LSIL (CIN1) 
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4.4.3 Explanatory Notes 
 

The normal-appearing intermediate cells that are present on a slide provide an 

appropriate source of comparison for assessing whether nuclear size and appear- 

ance meet criteria for ASC-US or SIL. Cells which might lead to an ASC-US des- 

ignation for the slide typically have the overall size and shape of superficial or 

intermediate squamous cells. Round or ovoid cells that are approximately one-third 

the size of superficial cells and therefore resemble large metaplastic or small inter- 

mediate cells may also be classified as ASC-US. Criteria for ASC-US may differ 

subtly among laboratories, reflecting differences in stains and techniques for slide 

preparation (Figs. 4.8 and 4.9). 

Determining whether to classify a specimen as NILM  or ASC-US may be difficult 

in cases showing mild diffuse nuclear enlargement, the presence of reactive/repara- 

tive or degenerative changes, organisms, air-drying with artifactual nuclear enlarge- 

ment, atrophic patterns, and in the presence of other artifacts (Figs. 4.10ï4.13). In 

such specimens, the patientôs age and history should be considered, and previous 

 

 

 
 

 

Fig. 4.8 ASC-US (LBP, ThinPrep). A 35-year-old woman. A group of cells featuring mild nuclear 

enlargement, slight nuclear membrane irregularity and mild hyperchromasia in a clean back- 

ground. The cytologic features do not meet the criteria for LSIL. hrHPV was positive. Follow-up 

biopsy revealed LSIL (CIN1) 
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Fig. 4.9 ASC-US (LBP, ThinPrep). A 25-year-old woman. Intermediate cells with nuclear 

enlargement Ĭ2ī3 that of normal intermediate squamous cell nucleus. There are rare binucleated 

cells. Slight nuclear irregularity and hyperchromasia are present that do not meet the diagnostic 

criteria for LSIL. A repeat cervical cytology showed similar findings. Follow-up biopsy revealed 

LSIL (CIN1) 

 

 

Fig. 4.10 ASC-US (LBP, ThinPrep). A 40-year-old woman. Binucleated atypical intermediate 

squamous cell with slightly enlarged irregular nuclei in an inflammatory background. hrHPV was 

positive. Follow-up biopsy showed LSIL (CIN1) 
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Fig. 4.11 ASC-US (LBP, ThinPrep). A 40-year-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 cytologic fea- 

tures do not meet the criteria for LSIL 

 

Fig. 4.12 ASC-US (LBP, SurePath). Routine screening in a perimenopausal woman. Several cells 

showing slightly increased nuclear hyperchromasia and nuclear to cytoplasmic ratios. Occasional 

bi-nucleation and cytoplasmic halos are seen. These features may be seen in a reactive/infectious 

process; however, given the absence of organisms and lack of history, an interpretation of ASC-US 

was rendered. Repeat cervical cytology was negative; hrHPV testing was also negative 
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Fig. 4.13 ASC-US (LBP, ThinPrep). A 23-year-old woman. An atypical intermediate squamous 

cell with a mildly enlarged nucleus and a poorly-formed perinuclear halo. The atypical features are 

suggestive but not diagnostic of LSIL. hrHPV was positive. Follow-up biopsy revealed LSIL 

(CIN1) 

 

 

 

specimens should be reviewed microscopically, if deemed relevant, to interpreting 

the current case. Generally, when the current cytologic findings favor a reactive pro- 

cess over an SIL and the patient has a history of multiple prior negative specimens- 

particularly if there is a recent negative hrHPV result-the interpretation of NILM 

should be favored. Most specimens classified as ASC demonstrate a numerically 

minor subpopulation of atypical cells that are either isolated or occur in small sheets 

or groupings (Fig. 4.14). 

The prevalence of ASC-US 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 more often 

refelective of an HPV-related lesion than in older women [13]. Regardless of age, 

the knowledge of a patientôs concurrent hrHPV result could potentially bias the 

perspective of the cytotechnologist or cytopathologist when making an interpreta- 

tion of NILM vs. ASC-US, especially in specimens with minimal cytologic changes 

[14ï16]. Hence, care should be taken when reviewing specimens with a priori 

knowledge of HPV status. 
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Fig. 4.14 ASC-US (LBP, ThinPrep). A 30-year-old woman. A metaplastic cell with dense cytoplasm, 

slightly enlarged nucleus and mild nuclear membrane irregularity is seen in the center. Below it is a 

binucleated intermediate squamous cell with irregular nuclear contour. The cytologic features are sugges- 

tive but do not meet the criteria for LSIL. hrHPV was positive. Follow-up biopsy revealed LSIL (CIN1) 

 
 

4.5 Common Patterns Classified as ASC-US (Figs. 4.15ς4.19) 

4.5.1 Atypical Parakeratosis (APK) (Figs. 4.15 and 4.16) 
 

Cells with dense orangeophilic or eosinophilic cytoplasm and small pyknotic nuclei 

(ñparakeratosisò) should be classified as NILM if the nuclei appear normal (see Figs. 

2.15 and 2.16). However, if  the nuclei are enlarged, hyperchromatic, or irregu- lar in 

contour or if  the cells occur in three-dimensional clusters (referred to by some as 

ñatypical parakeratosisò), an interpretation of ASC-US, ASC-H, or SIL should be 

considered depending on the degree of the abnormality [10, 17] (Figs. 4.15 and 4.16; 

see Figs. 5.8, 5.9, 5.26, 5.43, and 5.44). 

 
 

4.5.2 Atypical Repair (Figs. 4.17 and 4.18) 
 

Reparative changes that manifest some degrees of cellular overlap, dyscohesion, 

anisonucleosis, and/or loss of nuclear polarity may be designated as ñatypical 

repairò which can be classified under the ASC-US category. The incidence of sub- 

sequent SIL among women with atypical repair has been reported to range from 25 

to 43 % in high-risk population groups; however, the incidence of SIL in a more 

diverse population has been shown to be much lower (5.2 %) [18]. The differential 

diagnosis of atypical repair is wide. Changes that are at the lower end of the spec- 

trum of atypia are generally designated as ASC-US 

 (Figs. 4.17 and 4.18), while 
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Fig. 4.15 ASC-US ï atypical keratinized cells (LBP, ThinPrep). A 25-year-old woman. A cohe- 

sive sheet of spindled keratotic cells with nuclear enlargement, hyperchromasia and orangeophilic 

cytoplasm. hrHPV was positive. Follow-up biopsy revealed LSIL with prominent keratinization 

 

 

 

Fig. 4.16 ASC-US ï atypical keratinized cells (LBP, ThinPrep). A 32-year-old woman. Cohesive 

sheet of atypical squamous cells with orangeophilic cytoplasm and elongated, hyperchromatic 

crowded nuclei. hrHPV was positive. Follow-up biopsy revealed HSIL (CIN 2) with prominent 

keratinization 
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Fig. 4.17 ASC-US ï atypical repair (CP). In this image, cells are arranged in two-dimensional sheet 

with abundant cytoplasm showing a ñpulled-outò or streaming effect. Nuclei show pleomor- phism 

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

These changes, while indicative of a reparative reaction, may be classified as ASC-US because of 

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

the chromatin pattern 

 

Fig. 4.18 ASC-US ï atypical repair (CP). Group of cells with features of repair; however, the 

presence of irregular chromatin distribution and the increased nucleus to cytoplasmic ratio are not 

typical (see Figs. 2.38 and 2.39). Atypical reparative squamous cells may be classified as ASC-US, 

or sometimes as ASC-H if invasive carcinoma is a morphologic consideration 
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those that are concerning for the possibility of invasive carcinoma, especially in 

high-risk patients, should be placed in the ASC-H category. 

 
 

4.5.3 Atypia in Postmenopausal Women and in Atrophy (Fig. 4.19) 
 

Atrophic samples showing nuclear enlargement with hyperchromasia that fall short 

of a definitive  interpretation  of  SIL  may  also  be  designated  as  ASC-US. 

Occasionally, and especially in the case of a high-risk patient,  the atypia in atrophy 

may warrant an interpretation of ASC-H, if it raises concern for HSIL (see Fig. 

4.29). The interpretation 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 cells. In low-risk scenarios, it may be prudent to categorize 

such atypias as ASC-US rather than ASC-H and allow adjunctive hrHPV testing to 

determine downstream management which may avoid overtreatment. 

In peri- and postmenopausal women, mild bland nuclear enlargement is a com- 

mon cause for ASC over utilization. Changes of mild nuclear enlargement without 

significant hyperchromasia or nuclear irregularity have sometimes been termed 

ñpostmenopausal atypiaò and are not generally associated with HPV-related dis- 

ease (Fig. 4.19). In the absence of definitive abnormalities, such cases are 

 

 

 

Fig. 4.19 Postmenopausal atypia (LBP, SurePath). Postmenopausal woman with an atrophic cell 

pattern, predominantly comprised of parabasal cells. The presence of occasional enlarged nuclei is 

a characteristic feature of postmenopausal atypia and is often overcalled as ASC-US. hrHPV 

testing is usually negative in such cases 
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preferably interpreted as NILM, especially in women who have no prior history of 

squamous cell abnormalities or do not have a prior positive hrHPV test [19, 20]. 

 
 

4.5.4 Other Patterns 
 

Rarely, the difficult distinction between SIL and decidual and trophoblastic cells 

may also prompt an interpretation  of  ASC-US  (see  Figs.  2.28,  2.29, and 5.53). 

ASC may also be an appropriate designation for some specimens that contain 

abnormal-appearing naked nuclei without associated cytoplasm, since isolated 

nuclei may be associated with SIL in some cases (see Fig. 5.39). 

 
4.6 Atypical Squamous Cells ς Cannot Exclude an HSIL 

(ASC-H) (Figs. 4.20ς4.33) 
 

4.6.1 Definition 
 

ASC-H is a designation reserved for the minority of ASC cases (expected to repre- 

sent less than 10 % of all ASC interpretations) in which the cytologic changes are 

suggestive of HSIL. 

ASC-H cells are usually sparse. Several patterns may be present including atypi- 

cal immature metaplastic cells, crowded sheets of cells, markedly atypical repair, 

severe atrophy, and postradiation changes that are concerning for recurrent or resid- 

ual carcinoma. 

 
4.7 Common ASC-H Patterns 

 

4.7.1 {Ƴŀƭƭ /Ŝƭƭǎ ǿƛǘƘ IƛƎƘ bκ/ wŀǘƛƻǎ όά!ǘȅǇƛŎŀƭ Immature 
aŜǘŀǇƭŀǎƛŀέύ (Figs. 4.20ς4.26) 

 

4.7.1.1 Criteria 
Cells usually occur singly or in small groups of less than ten cells; occasionally, in 

conventional preparations, cells may ñstreamò in strands of mucus (Figs. 4.24 

and 4.25). 

Cells are the size of metaplastic cells with nuclei that are about 1.5ï2.5 times larger 

than normal (Fig. 4.20). 

Nuclear to cytoplasmic ratio may approximate that of HSIL (Figs. 4.21 and 4.22). 
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In considering a possible interpretation of ASC-H or HSIL, nuclear abnormalities 

such as hyperchromasia, chromatin irregularity, and abnormal nuclear shapes 

with focal irregularity favor an interpretation of HSIL (Figs. 4.23 and 4.26). 

 

tǊŜǇŀǊŀǘƛƻƴ {ǇŜŎƛŬŎ /ǊƛǘŜǊƛŀ 
Liquid-Based Preparations: 

ASC-H cells may appear quite small with nuclei that are only two to three times the 

size of neutrophils. In some instances, differentiating two overlapping nuclei 

from a single irregular nucleus may pose difficulties, although this can usually be 

resolved by focusing up and down at high power. 

Cells in the size range of metaplastic cells may also possess perfectly round pale nuclei, 

but which nonetheless appear to occupy the majority of the cytoplasm (Fig. 4.31). 

 

 

 
 

Fig. 4.20 ASC-H (LBP, ThinPrep). A 27-year-old woman. (a) On the left are isolated small cells 

with variable N/C ratios and some cells displaying prominent nuclear irregularity. (b) On the right 

is a high-magnification view of six small cells with enlarged and irregular, but degenerated, nuclei. 

Follow-up was HSIL (CIN 3) 

 b 
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Fig. 4.21 ASC-H (LBP, SurePath). Routine cytology for a 30-year-old woman. Rare metaplastic 

cells with dense cytoplasm and nuclear enlargement with hyperchromasia are present in a back- 

ground of scattered acute inflammation. An interpretation of ASC-H was rendered. Follow-up 

cervical biopsies revealed immature squamous metaplasia. Immature squamous metaplasia is one 

of the most common mimics of HSIL. An interpretation of ASC-H is appropriate, especially when 

only rare abnormal cells with ñmetaplasticò cytoplasm and high nuclear to cytoplasmic ratio are 

present 

 

 
 

4.7.1.2 Explanatory Notes 
Normal metaplastic squamous cells within a specimen may vary considerably in cell 

size and shape, nuclear size, and nuclear to cytoplasmic ratios. When cells with a 

metaplastic appearance demonstrate relatively mild nuclear enlargement, membrane 

irregularity, uneven chromatin distribution, or hyperchromasia, HSIL is a concern 

because the nuclear to cytoplasmic ratio may be similar to that found in definite 

HSIL. The range in size and nuclear appearance of normal metaplastic squamous 

cells provides a standard for judging whether cells of concern warrant an interpreta- 

tion of ASC-H. 

ASC-H may present as ñatypical immature metaplasiaò in both conventional and 

liquid-based preparations, although this finding is more common in the latter. Note 

that degenerated nuclei, in the absence of a bona fide SIL, are often irregular or 

hyperchromatic, but the irregularities tend to involve the entire nuclear outline, 

imparting a wrinkled appearance, and the chromatin is smudgy (Fig. 4.26). ASC-H 

cells are usually sparse. When numerous small atypical cells are identified, the 

interpretation of HSIL is more likely. 

mailto:ritagoreti26@gmail.com


ritagoreti26@gmail.com 

4 Atypical Squamous Cells 121 
 

 

 

 
 

Fig. 4.22 ASC-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 

hyperchromasia were worrisome but not definitive for SIL. Cervical biopsies were performed and 

showed tubal metaplasia but no intraepithelial neoplasia. A solitary cell of this nature is difficult  to 

classify. Cyto-histologic correlation favored this to be a reactive endocervical cell, although a ter- 

minal bar and cilia were not conclusively identified 

 

 
 

 

Fig. 4.23 ASC-H (LBP, SurePath). Perimenopausal woman with history of atypical cytology (ASC-

US). Three small atypical metaplastic cells with hyperchromatic nuclei and irregular nuclear 

membranes are identified. The interpretive considerations included immature metaplasia; however, 

a high-grade lesion could not be excluded, thus an interpretation of ASC-H was rendered. Loop 

electrical excision procedure (LEEP) revealed focal areas of HSIL as well as immature metaplasia. 

Concomitant review of the cytology favored these cells to represent HSIL 
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Fig. 4.24 ASC-H (LBP, SurePath). A group of atypical immature metaplastic cells with enlarged 

nuclei, high nuclear to cytoplasmic ratio, coarse chromatin and irregular nuclear contour. The 

cytologic features are worrisome but insufficient for an interpretation of HSIL. Follow-up biopsy 

revealed HSIL (CIN3) 

 
 

 

Fig. 4.25 ASC-H (LBP, ThinPrep). A 35-year-old woman. An isolated group of atypical imma- 

ture metaplastic cells with dense cytoplasm, high nuclear to cytoplasmic ratio, enlarged nuclei, 

irregular nuclear contour and nuclear grooves. Follow-up biopsy revealed HSIL (CIN2) 
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Fig. 4.26 ASC-H (LBP, ThinPrep). Vaginal specimen obtained from patient with prior history of 

vaginal HSIL (VAIN 3) and endometrial carcinoma. Cells present show degenerated, markedly 

hyperchromatic nuclei, worrisome for HSIL. Follow-up histology was HSIL (VaIN 3) 

 

 

4.7.2 ά/ǊƻǿŘŜŘ {ƘŜŜǘ tŀǘǘŜǊƴέ (Fig. 4.27) 
 

4.7.2.1 Criteria 
A microbiopsy of crowded squamous cells containing nuclei that may show atypical 

features as noted above, loss of polarity, or are difficult to visualize. Dense cyto- 

plasm, polygonal cell shape, and fragments with sharp linear edges generally favor 

squamous over glandular (endocervical) differentiation. 

 

tǊŜǇŀǊŀǘƛƻƴ {ǇŜŎƛŬŎ /ǊƛǘŜǊƛŀ 
Conventional Preparations: 

Cells may appear larger and flatter due to smearing and air-drying artifact (Fig. 4.28). 

 

4.7.2.2 Explanatory Notes 
The ñcrowded sheet patternò may reflect HSIL (particularly involving endocervical 

glands), reactive or neoplastic endocervical cells, or atrophy with crush artifact [21, 

22] (see Figs. 5.15, 5.16, and 5.34). These cases are sometimes classified as ñatypi- 

cal glandular cellsò (AGC), leading to an unexpectedly strong association between 

the latter category and detection of HSIL on subsequent biopsy [23]. Dense cyto- 

plasm, polygonal cell shape, and fragments with flattening of cells at the edge of the 

cluster generally favor squamous over glandular differentiation [24]. Excessively 
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Fig. 4.27 ASC-H (CP). Thick aggregate of cohesive, air-dried, overlapping cells containing nuclei 

with even chromatin and regular borders. The thickness of the cluster makes it difficult to 

determine if  the cells are squamous or glandular. The disorganization of the cells within the group 

is suggestive of a high-grade lesion; however, the individual nuclear features are insufficient for a 

definitive interpretation 

 

 
vigorous scraping with sampling devices may represent an avoidable cause of thick 

cell fragments. 

Identification of prominent nucleoli is more typical of repair than HSIL; how- 

ever, nucleoli may be found in cases of HSIL, especially when associated with 

incipient or established invasion or when HSIL involves the necks of endocervical 

glands (see Fig. 5.32). Cohesive sheets of cells containing uniform-appearing nuclei 

with smooth contours and nucleoli favor a reparative process, but nuclear pleomor- 

phism or loss of cohesion may require an interpretation of ASC-H in order to rule 

out a neoplastic lesion. 

In atrophic specimens, the small size and high nuclear to cytoplasmic ratio typi- 

cal of parabasal cells may raise concern about HSIL, especially when nuclear 

hyperchromasia and smudging associated with degeneration are present (Figs. 4.28 

and 4.29). Hyperchromatic cellular groups of benign atrophy, when viewed at high 

magnification in a single focal plane, will  generally show no nuclear overlapping in 

that focal plane, while dysplastic lesions, which are syncytial, will show nuclear 

overlapping in a single focal plane (see Figs. 5.45 and 5.46). This is a useful 
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