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5.1 Epithelial Cell Abnormalities

Squamous Cell
* Squamous Intraepithelial Lesion (SIL)
— Low-grade squamous intraepithelial lesion (LSIL)
— High-grade squamous intraepithelial lesion (HSIL)
» With features suspicious for invasion (if invasion is suspected)
* Squamous cell carcinoma
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5.2 Background

Squamous abnormalities encompass the spectrum of noninvasive cervical epithelial
abnormalities associated with human papillomavirus (HPV), ranging from the cellu-
lar changes that are associated with transient HPV infection to those representing
high-grade precursors, to invasive squamous cell carcinoma. It has now been well
established that HPV is the main causal factor in the pathogenesis of virtually all cer-
vical cancer precursors and invasive cancers [1]. The majority of invasive cervical
cancers and their precursors contain HPV types referred to as “high-risk” HPVs
(hrHPV), the most common being HPV 16 [2]. Our understanding of preinvasive
HPV-associated squamous lesions supports only two conceptual divisions: HPV
infection and true precancer. Transient infections generally regress over the course of
1-2 years [3, 4], and lesions with HPV persistence are associated with an increased
risk of developing a cancer precursor (precancer) or invasive cancer [5—7]. This con-
cept led to the introduction of the two-tiered nomenclature of low-grade squamous
intraepithelial lesion (LSIL) and high-grade squamous intraepithelial lesion (HSIL),
by the Bethesda System (TBS) in 1988.

In 2012, the Lower Anogenital Squamous Terminology Standardization
Consensus Conference (LAST) adopted a two-tiered nomenclature, mirroring the
Bethesda SIL classification, for the histologic diagnoses of HPV-associated squa-
mous lesions of the lower anogenital tract [8]. Similarly, the 2014 WHO histopa-
thology terminology for squamous cell precursors also advocated the use of a
two-tiered classification system [9]. The basis of these recommendations was the
fact that HPV-related lesions of the lower anogenital, both mucosal and cutaneous,
have similar biology and accompanying risks for development of invasive carci-
noma and should be managed similarly. In TBS for cytology and LAST/WHO for
histopathology, LSIL encompasses the cellular changes associated with the older
terms of koilocytosis, mild dysplasia, and CIN 1, while HSIL encompasses the
more clinically significant lesions previously termed moderate and severe dysplasia,
CIN 2, CIN 3, and carcinoma in situ.

At the 1988 Bethesda workshop, when the spectrum of SIL was subdivided into
two categories, there were two main considerations. First was the desire to use mor-
phologic categories that relate to the biology and clinical management of HPV-
associated lesions as outlined above, and second was the acknowledged low inter- and
intraobserver reproducibility with three- and four-grade classification systems
[10, 11]. Then and since, it has been argued that a two-tiered system provides less
information to clinicians than a three-tiered CIN terminology [12]. However, the cyto-
logic distinction of CIN 2 and CIN 3 is poorly reproducible, and combining the cyto-
logic correlates of biopsy-confirmed CIN 2 and CIN 3 into a single HSIL category
was shown, in the ASCUS-LSIL Triage Study (ALTS), to have improved reproduc-
ibility (M. Schiffman, personal communication). Another concern voiced about the
two-tiered classification is that the dividing line between low-grade and high-grade
precursors should be set between CIN 2 and CIN 3 because the natural history of
untreated CIN 2 is closer to that of CIN 1 than it is to CIN 3 [13]. In some European
countries, CIN 1 and CIN 2 are grouped together for treatment purposes [12].
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However, as a screening test, cervical cytology must emphasize sensitivity. Given the
variability in the interpretation and biologic behavior of “cytologic CIN 2” [14], set-
ting the cytologic threshold for low-grade and high-grade lesions between CIN 1 and
CIN 2 is still considered appropriate. This cut point also demonstrated the best
interobserver reproducibility using a dichotomous positive/negative result, based on
data from ALTS (M. Schiffman, personal communication).

Even with only two categories of SIL, there is an overall 10-15 % inter-pathologist
discrepancy rate between LSIL and HSIL interpretations on cervical cytology slides
[15]. Cytology may also be discrepant with histology; 15-25 % of women with LSIL
cytology are found to have histologic HSIL (CIN 2/CIN 3) upon further evaluation
[16]. Benchmark data obtained from the College of American Pathologists (CAP)
show that in 2006 the median rate for LSIL was 2.5 % for all preparation types and
2.9 % for liquid-based preparations. The median rate for HSIL was 0.5 % for all
preparations types [17]. As of 2013, these rates have shown only minimal change.

The Bethesda System for reporting cervical cytology has been widely imple-
mented, and current consensus management guidelines in the United States utilize
the two-tiered LSIL/HSIL nomenclature to make clinical decisions regarding fol-
low-up of abnormal cervical cytology test results [18]. There has been a shift in
recent years with regard to the management of low-grade lesions especially in
young women based on the recognition that most LSIL (CIN 1) represent a self-
limited HPV infection [19]. The current emphasis of cervical cancer screening is
therefore focused on detection and treatment of biopsy-confirmed high-grade
disease [18].

Thus, the 2014 Bethesda update maintains the two-tiered reporting terminology
of LSIL/HSIL.

5.3 Low-Grade Squamous Intraepithelial Lesion (LSIL)
(Figs. 5.1-5.13)

Squamous cell changes associated with HPV infection encompass “mild dysplasia”
and “CIN 1.” Several studies have demonstrated that the morphologic criteria for
distinguishing “koilocytosis” from mild dysplasia or CIN I vary among investiga-
tors and lack clinical significance. In addition, both lesions share similar HPV types,
and their biologic behavior and clinical management are similar, thus supporting a
common designation of LSIL [20-22].

5.3.1 Criteria

Cells occur singly, in clusters, and in sheets.

Cytologic changes are usually confined to squamous cells with “mature” intermedi-
ate or superficial squamous cell-type cytoplasm.

Overall cell size is large, with fairly abundant “mature” well-defined cytoplasm.

Nuclear enlargement more than three times the area of normal intermediate nuclei
results in a low but slightly increased nuclear to cytoplasmic ratio (Fig. 5.1).
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Fig. 5.1 Nuclear area (LBP, ThinPrep). The nuclear area of an intermediate squamous cell is
approximately 35 pm?. This is used as a reference to measure abnormal squamous cells such as
ASC-US (approximately 100 pm?) and LSIL (approximately 150-175 pm?)

Nuclei are generally hyperchromatic but may be normochromatic.

Nuclei show variable size (anisonucleosis).

Chromatin is uniformly distributed and ranges from coarsely granular to smudgy or
densely opaque (Fig. 5.2).

Contour of nuclear membranes is variable ranging from smooth to very irregular
with notches (Fig. 5.2).

Binucleation and multinucleation are common (Fig. 5.3).

Nucleoli are generally absent or inconspicuous if present.

Koilocytosis or perinuclear cavitation consisting of a broad, sharply delineated clear
perinuclear zone and a peripheral rim of densely stained cytoplasm is a charac-
teristic viral cytopathic feature but is not required for the interpretation of LSIL
(Figs. 5.4 and 5.6).

Cells may show increased keratinization with dense, eosinophilic cytoplasm with
little or no evidence of koilocytosis.

Cells with koilocytosis or dense orangeophilia must also show nuclear abnormali-
ties to be diagnostic of LSIL (Figs. 5.4-5.6); perinuclear halos or clearing in the
absence of nuclear abnormalities does not qualify for the interpretation of LSIL
(Fig. 5.7; see Fig. 2.36).


http://dx.doi.org/10.1007/978-3-319-11074-5_2#fig36
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Fig. 5.2 Low-grade squamous intraepithelial lesion (LSIL) (a, left: LBP, ThinPrep and b, right
cervix, H&E stain). Nuclear enlargement and hyperchromasia are of sufficient degree for the inter-
pretation of LSIL (a & b). HPV-associated cytoplasmic changes are not a prerequisite for LSIL

Fig.5.3 LSIL (LBP, ThinPrep). A 32-year-old woman, day 15, routine cervical cytology screen-
ing. Note the overall large cell size, “smudged” nuclear chromatin, well-defined cytoplasm, and
multinucleation
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Fig.5.4 LSIL (LBP, ThinPrep). Routine screen from a 32-year-old woman. Nuclear abnormalities
are required to make an interpretation of LSIL. HPV cytopathic effect manifested by perinuclear
cavitation often accompanies the nuclear abnormalities but is not required for an interpretation of

LSIL

Fig.5.5 LSIL (LBP, SurePath). Cells with diagnostic koilocytic features of LSIL have a sharply
defined perinuclear cavity, condensation of cytoplasm around the periphery, and abnormal nuclear
features including enlargement and nuclear membrane irregularity. In liquid-based samples,
nuclear hyperchromasia may be less evident
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Fig. 5.6 LSIL (LBP, ThinPrep). A 28-year-old woman with a history of ASC-US and positive
hrHPV testing. LSIL on cytology is characterized by mature squamous cells with enlarged nuclei
with variable chromatin and nuclear membranes. Koilocytosis or perinuclear cavitation in the cyto-
plasm, a characteristic of HPV cytopathic effect is present, however it is not required for an inter-

pretation of LSIL

Fig.5.7 Pseudokoilocytes (LBP, ThinPrep). Glycogen in squamous cells can give the appearance
of “pseudokoilocytosis” (a). The halos associated with glycogen often have a yellow refractile
appearance (b). The nuclear abnormalities required for an interpretation of LSIL are absent.
Follow-up in both cases was NILM
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Preparation-Specific Criteria

In LSIL, there are minimal differences between conventional preparations and
liquid-based preparations.

The nuclei may show less hyperchromasia on LBPs, but overall the morphology of
the cells is the same as in conventional preparations.

5.4 Problematic Patterns in LSIL

An interpretation of LSIL should be based on strict criteria to avoid unnecessary
follow-up of women for nonspecific morphologic changes. By and large, the
interobserver reproducibility of LSIL on cytology is far greater than LSIL (CIN 1)
on histology [23]. A few pitfalls and gray areas should be kept in mind.

5.4.1 Keratinized Squamous Cells (Fig.5.8)

Parakeratosis, as represented by miniature squamous cells with round to oval
small, pyknotic nuclei and low nuclear to cytoplasmic ratios, is by itself not an
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Fig. 5.8 ASC-US versus LSIL (a left CP, b Right LBP, ThinPrep). Atypical squamous cells with
orangeophilic cytoplasm (“atypical parakeratosis”). These cells have some features of SIL; however,
such keratinized lesions may be difficult to grade. hrHPV triage is helpful in determining follow-up
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HPV-related entity (see Chap. 2). However, parakeratosis may be found as a
background pattern in HPV-associated lesions and as such should elicit a careful
search for classic HPV-related cytologic changes (see Figs. 2.15 and 2.16).
Keratinized cells showing nuclear abnormalities and low N/C ratios should be
categorized as “atypical squamous cells—undetermined significance” (ASC-US)
(see Figs. 4.15 and 4.16) or higher, based on the degree of nuclear abnormality
(Figs. 5.8 and 5.9).

5.4.2 Borderline Changes (Figs.5.9-5.11)

Specimens with borderline nuclear changes that fall short of a definitive LSIL inter-
pretation may be categorized as “atypical squamous cells—undetermined signifi-
cance” (ASC-US) (Figs. 5.9-5.11).

- S \

Fig. 5.9 ASC-US versus LSIL (LBP, ThinPrep). A 32-year-old woman. Clusters of squamous cells
may be seen in “spikelike” aggregates; such clusters should be classified based on the degree of nuclear
abnormalities. This patient had an LSIL interpretation on a conventional smear 2 months before this
cytology which was interpreted as ASC-US. hrHPV test was positive


http://dx.doi.org/10.1007/978-3-319-11074-5_2
http://dx.doi.org/10.1007/978-3-319-11074-5_2#fig15
http://dx.doi.org/10.1007/978-3-319-11074-5_2#fig16
http://dx.doi.org/10.1007/978-3-319-11074-5_4#fig15
http://dx.doi.org/10.1007/978-3-319-11074-5_4#fig16
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Fig.5.10 ASC-US versus LSIL (CP). Nuclear features are borderline between those required for

ASC-US and LSIL. Cases such as this will no doubt have poor interobserver reproducibility as
demonstrated in various studies including the Bethesda 2001 BIRST project
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Fig. 5.11 ASC-US versus LSIL (LBP, ThinPrep). Abnormal nuclear enlargement without
concomitant HPV cytopathic change is identified in this Pap test from a 32-year-old woman. The
hallmark of LSIL is an enlarged nucleus, often as much as four to six times the area of a normal
intermediate cell nucleus. The N/C ratio is low and hyperchromasia varies, especially in liquid-
based preparations
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5.5  Mimics of LSIL
5.5.1 Pseudokoilocytosis (Fig.5.7)

Cytoplasmic perinuclear clearing without accompanying atypical nuclear features
should not be considered as LSIL (Fig. 5.7a). Small indistinct perinuclear halos are
often seen in Trichomonas infections or in other reactive processes (see Figs. 2.36
and 2.52). Cytoplasmic vacuolization due to glycogen often takes on a yellow
refractile, “cracked” appearance (Fig. 5.7b).

5.5.2 Herpes Cytopathic Effect (Fig.5.12)

Classical herpes cytopathic effect, with multinucleated cells showing nuclear mold-
ing, margination of chromatin, and clear, ground glass nuclei, does not typically
pose a differential diagnostic problem in comparison to LSIL. However, early her-
pes cytopathic effect may lack diagnostic nuclear features. Given the nuclear
enlargement and degenerative chromatin, which may be hyperchromatic, such cases
may be mistaken for LSIL (Fig. 5.12b). These cells lack the other changes of HPV
cytopathic effect such as koilocytosis, and often other cells in the preparation will
show more classic diagnostic changes of herpes. Occasionally, herpetic changes
may also mimic HSIL (Fig. 5.12a).

¢ L]

Fig.5.12 Herpes (LBP, ThinPrep).Routine cervical cytology. A 25-year-old woman. Endocervical
cell (a) and intermediate cells (b) showing herpes virus cytopathic effect with clearing of chroma-
tin. These cells can be mistaken for ASC-US or LSIL (b) or occasionally HSIL (a) when obvious
nuclear changes associated with herpes virus infection are not seen. Looking elsewhere on the
same slide will usually clarify that the changes are due to herpes cytopathic effect


http://dx.doi.org/10.1007/978-3-319-11074-5_2#fig36
http://dx.doi.org/10.1007/978-3-319-11074-5_2#fig52
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Fig.5.13 Radiation change versus squamous cell carcinoma (CP). (a) A 61-year-old woman with
a history of squamous cell carcinoma and radiation. Mature squamous cell showing cytomegaly,
low N/C ratios, intracytoplasmic vacuoles with neutrophils. The mild enlargement of the nucleus
should not be mistaken for LSIL. (b) Patients radiated for squamous cell carcinoma may also show
tumor cells with radiation effect. These changes should be distinguished from radiation changes in
benign cells (a)

5.5.3 Radiation Changes (Fig.5.13)

Cells showing the effects of ionizing radiation have a low nuclear to cytoplasmic
ratio with large nuclei which are often the same size as those seen in LSIL. The
cytoplasm of these cells is usually quite distinctive with a two-toned, vacuolated
appearance that lacks the perinuclear clearing and peripheral condensation pres-
ent in a typical koilocyte (Fig. 5.13a; see Fig. 2.43). Patients radiated for squa-
mous cell carcinoma may also show tumor cells with radiation effect (Fig. 5.13b),
and these changes should be distinguished from radiation changes in benign
cells.

5.6 Management of LSIL

In the data from the ASCUS-LSIL Triage Study (ALTS), hrHPV types were detected
in 85 % of LSIL cases, with the conclusion being that HPV testing is not a useful
triage strategy for cytologic LSIL, particularly in young women because of the high


http://dx.doi.org/10.1007/978-3-319-11074-5_2#fig43
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prevalence of HPV infection in this age group [24]. On the contrary, reflex HPV
testing is acceptable for LSIL in postmenopausal women due to higher specificity in
this population.

With the advent of HPV co-testing in women over the age of 30, many women
with an interpretation of LSIL will have concurrent HPV testing. Thus, the 2012
ASCCP management guidelines recommend that women under the age of 25 with
a cytologic interpretation of LSIL be followed up with cytology at 12 months.
Women 25 years and older can be cotested in 3 years if they are HPV negative, but
colposcopic examination is recommended if HPV positive. Women of unknown
HPYV status should have a repeat cytology in 12 months [18].

5.7 High-Grade Squamous Intraepithelial Lesion (HSIL)
(Figs. 5.14-5.48)

5.7.1 Criteria

The cells of HSIL are smaller and show less cytoplasmic maturity than cells of LSIL
(Fig. 5.14).

Cells occur singly, in sheets, or in syncytial-like aggregates (Figs. 5.15 and 5.16).

Syncytial aggregates of dysplastic cells may result in hyperchromatic crowded
groups. (HCG) of immature cells which should always be carefully assessed for
nuclear abnormalities (Fig. 5.15, 5.16, and 5.17).

While overall cell size is variable, in general, the cells of HSIL are smaller than
those of LSIL. Higher-grade lesions often contain quite small basal-type cells
(Figs. 5.28, 5.40, and 5.45).

Degree of nuclear enlargement is more variable than that seen in LSIL. Some
HSIL cells have the same degree of nuclear enlargement as in LSIL, but
the cytoplasmic area is decreased, leading to a marked increase in the nuclear
to cytoplasmic ratio (Figs. 5.18 and 5.19). Other cells have very high nuclear/
cytoplasmic ratios, but the actual size of the nuclei may be considerably smaller
than that of LSIL, at times even as small as a normal intermediate cell nucleus
(Fig. 5.21).

Nuclear to cytoplasmic ratio is higher in HSIL compared to LSIL.

Nuclei are generally hyperchromatic but may be normochromatic or even hypo-
chromatic (Fig. 5.22).

Chromatin may be fine or coarsely granular and is evenly distributed.

Contour of the nuclear membrane is quite irregular and frequently demonstrates
prominent indentations (Figs. 5.20 and 5.23) or grooves (Fig. 5.24).

Nucleoli are generally absent, but may occasionally be seen, particularly when
HSIL extends into endocervical gland spaces or in the background of reactive or
reparative change (Fig. 5.25).

Appearance of the cytoplasm is variable; it can appear “immature,” lacy, and deli-
cate (Fig. 5.19) or densely metaplastic (Fig. 5.20); occasionally, the cytoplasm is
“mature” and densely keratinized (keratinizing HSIL) (Figs. 5.26 and 5.43).
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Fig.5.14 High-grade squamous intraepithelial lesion (HSIL) (LBP, ThinPrep). There is a mixture
of dysplastic cells here, one large LSIL cell, and four adjacent, small, high N/C ratio cells with
nuclear features consistent with HSIL

Fig.5.15 High-grade squamous intraepithelial lesion (HSIL) (CP). The dysplastic cells are seen
here in a syncytial cluster or hyperchromatic crowded group
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Fig. 5.16 HSIL-syncytial cluster (LBP, SurePath). As in conventional smears, crowded hyper-
chromatic cell groups should be examined with care. If a squamous abnormality is suspected, a
thorough search for single dysplastic cells in the background is warranted. Follow-up showed
HSIL (CIN 3) with endocervical gland involvement

Fig. 5.17 HSIL (CP). A 58-year-old postmenopausal woman on hormone replacement therapy.
Hyperchromatic crowded groups seen at low power require careful examination at higher magnifica-
tion. Flattening at the edge of the cell cluster and whorling in the center are suggestive of HSIL over
a glandular abnormality. Follow-up showed HSIL (CIN 3) with endocervical gland involvement
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Fig.5.18 HSIL (CP). Nuclear changes are HSIL; however, the nuclear/cytoplasmic (N/C) ratio is
on the low end for HSIL

Fig. 5.19 HSIL (CP). There is variation in nuclear size and shape, and the cells have delicate
cytoplasm
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Fig.5.20 HSIL (CP). HSIL with “metaplastic” or dense cytoplasm, in contrast to that seen in the
syncytial groups of HSIL (Fig. 5.19)

[— -

Fig.5.21 HSIL (CP). HSIL cells with some variation in cell size and N/C ratios. A cluster such
as this may be misinterpreted as squamous metaplastic cells if examined only under lower magni-
fication. Follow-up showed HSIL (CIN 3)
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Fig. 5.22 HSIL (a, b LBP, ThinPrep). HSIL that is markedly hypochromatic. A diligent search
may reveal more classic cells elsewhere on the same slide. (a) On the left side, note syncytial
arrangement and nuclear grooves. (b) On the right side, abnormal naked nuclei and a hyperchro-
matic, high N/C ratio single HSIL cell are seen

Fig.5.23 HSIL (a, b LBP, SurePath). Note the nuclear envelope irregularities and abnormal chro-
matin. As seen here in LBPs, hyperchromasia may not be as prominent as in conventional smears
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Fig. 5.24 HSIL (LBP, ThinPrep). Cells showing variably sized, ovoid nuclei with prominent
nuclear grooves. In this case, the chromatin is not particularly hyperchromatic, and cytoplasm has
ill-defined borders

Fig. 5.25 HSIL (CP). A 42-year-old woman. Although uncommon, nucleoli may be seen in
HSIL, especially with extension into endocervical gland spaces. The chromatin may appear less
coarsely granular



154 M.R. Henry et al.

Fig.5.26 HSIL-keratinizing lesion (CP). The criteria of nuclear to cytoplasmic ratio and degree
of nuclear abnormalities used for grading SIL may be more difficult to apply to keratinizing
lesions. The extent of abnormality here qualifies for an interpretation of HSIL (contrast with
Figs. 5.8 and 5.9)

-

Fig.5.27 HSIL (a,b: LBP, ThinPrep). A 29-year-old woman from a high-risk clinic. Close attention
to isolated cells is required when screening LBPs because the abnormal isolated cells may not be as
apparent as clusters of HSIL cells and may lie between benign cell clusters or in “empty spaces” on
the preparation. When the criteria for HSIL are met, such cells should be interpreted as HSIL and not
ASC-H. Both images (a and b) demonstrate such cells. Follow-up showed HSIL (CIN 3)
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Preparation-Specific Criteria

Liquid-Based Preparations:

Dispersed abnormal single cells are seen more often than sheets and syncytial
aggregates, and isolated cells may be present in the empty spaces between cell
clusters (Figs. 5.27 and 5.28).

Relatively fewer abnormal cells may be present.

Cells may be quite small and can be mistaken for histiocytes or endometrial cells.

Nuclei may be normochromatic or even hypochromatic, but other cytologic features
of HSIL (high nuclear to cytoplasmic ratio and irregular nuclear membrane) are
present [25] (Figs. 5.22 and 5.23).
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Fig.5.28 HSIL (LBP, ThinPrep). Isolated single abnormal cells (arrow) are more often seen in LBPs.
These small cells may be seen in the spaces between cells as seen here and may be easily missed on
screening. The inset magnifies the cell indicated by the arrow, which shows abnormal features includ-
ing a large hyperchromatic nucleus with irregular nuclear membranes and increased N/C ratio
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5.8 Problematic Patterns in HSIL

5.8.1 Syncytial Aggregates/Hyperchromatic Crowded Groups
(Figs 5.15-5.17 and 5.29)

Cellular aggregates of high-grade squamous lesions in conventional smears
often have a syncytial-like appearance with no visually discernable cytoplasmic
borders between the cells and loss of nuclear polarity within the groups.
Specimens collected using modern sampling devices and prepared using liquid-
based methodologies often demonstrate tight clusters which appear to be hyper-
chromatic due to a three-dimensional arrangement of cells showing scant
cytoplasm and variable chromasia of the nuclei. These clusters should be closely
examined for the presence of abnormal features which justify an interpretation
of HSIL [26].

The cytomorphologic features of HSIL include significant anisonucleosis,
coarsely granular chromatin, irregular nuclear membranes, and increased nuclear
to cytoplasmic ratios. The presence of mitoses within these clusters is also sug-
gestive of an epithelial abnormality. While the center of such clusters is often
difficult to evaluate due to the dense and dark nature of these groups, close exami-
nation of the periphery of the cluster will usually allow for better evaluation of the
cells.

The differential diagnosis for syncytial groups includes a variety of benign enti-
ties such as immature squamous metaplasia, atrophy, and benign endocervical or
endometrial cells. If the cells are abnormal squamous cells, but not diagnostic of
HSIL, the appropriate interpretation would be ASC-H. If the cells are abnormal but
with glandular features, the differential considerations would include endocervical
adenocarcinoma in situ or endocervical or endometrial adenocarcinoma. Flattening
at the edges of the cell cluster, whorling of cells in the center, and lack of glandular
architectural features (feathering, rosettes, and pseudostratified strips) favor HSIL
over a glandular abnormality (see Table 6.1 for differential diagnosis of HSIL and
AIS) (Figs. 5.15-5.17, 5.29-5.30).


http://dx.doi.org/10.1007/978-3-319-11074-5_6#tab1
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Fig.5.29 HSIL (LBP, ThinPrep). A 32-year-old woman with a history of abnormal Pap tests and
positive hrHPV testing. A syncytial cluster of cells with overlapping of hypochromatic nuclei are
seen. The nuclei are often less hyperchromatic in liquid-based preparations. Follow-up cone

biopsy revealed HSIL (CIN 3)

Fig.5.30 HSIL (CIN 3) (cervix, H&E stain). The histology of HSIL (CIN 3) reflects the findings
seen in clusters of HSIL seen on cytology. The abnormal immature cells show minimal maturation
from the base of the epithelium to the surface with nuclear size and shape variation
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5.8.2 SIL with Endocervical Gland Involvement (Figs. 5.31-5.34)

When SIL, especially HSIL, extends into the endocervical glands, resultant cell
clusters may be misinterpreted as being of glandular origin. Clues that the lesion is
actually of squamous origin include centrally located cells showing spindling or

Fig.5.31 HSIL with extension into endocervical gland space (LBP, SurePath). Note flattening of
cells at the edge of the cluster, a feature that favors HSIL over a glandular lesion

PN U SN

# :é“:; ir.‘-?‘\' Ff!‘&\‘
w mnati S
¥

4 TR ¥ =yn b
2 y vy s
A c“s{? AL,
(3 e Y .

iyt T

e e

. Qaf.'.;-ﬁ:'..;.;-‘ ..';'
R
el Tondd, ™M
ﬂ'iﬁ‘ﬂgf‘%g. Lo

AR

?.-:.

Fig.5.32 HSIL (CIN 3) with extension into endocervical glands (cervix, H&E stain). Squamous
dysplasia, especially high-grade lesions, often extends into endocervical glands replacing the nor-
mal endocervical glandular cells
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whorling with flattening of the nuclei at the periphery of the cluster, giving a smooth,
rounded border (Figs. 5.17, 5.31-5.34). However, in distinction from the syncytial
groups of HSIL mentioned above, HSIL in endocervical glands may demonstrate
peripheral palisading of cells and nuclear pseudostratification, features that are usu-
ally associated with glandular cervical lesions [25, 27].

On LBPs, loss of central cell polarity and piling within cell groups is observed
in HSIL involving glands but not in AIS. Also, in contrast to conventional smears,
nucleoli may be visualized in HSIL within glands on liquid-based preparations,
but are not as prominent as in AIS (Fig. 5.17) [28]. However, it must always be
remembered that HSIL and AIS can coexist in a single specimen [29] (see Figs.
6.33 and 6.34).
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Fig.5.33 HSIL (CP). A 30-year-old woman with atypical glandular cells on a prior Pap test. When
HSIL lesions involve endocervical glands, they may show features that overlap with those of adeno-
carcinoma in situ (AIS). Note normal columnar cells with residual mucin at the right upper edge of
the cell cluster (arrow). Follow-up showed CIN with endocervical gland involvement


http://dx.doi.org/10.1007/978-3-319-11074-5_6#fig33
http://dx.doi.org/10.1007/978-3-319-11074-5_6#fig34
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Fig. 5.34 HSIL (LBP, SurePath). A 44-year-old woman. Syncytial cluster of HSIL cells with
features of endocervical gland extension. Such “hyperchromatic crowded groups” may raise a
wide differential diagnosis under low magnification; attention to architectural pattern and cellular
detail are necessary for correct interpretation. Follow-up showed HSIL (CIN 3) with endocervical
gland involvement

5.8.3 HSIL: Pattern Resembling Endometrial Cells and Repair
(Figs. 5.35-5.37)

HSIL may rarely present in cervical specimens in a pattern which resembles endo-
metrial stromal or glandular cells or as squamous repair. The identification of the
endometrial-like pattern is often made more difficult by the concurrent presence of
blood or broken-down blood in the background, which can simulate the background
features of menses or a concurrent inflammatory reaction. In this pattern, individual
cells are small, often with degenerated nuclei showing pyknosis, and scant cyto-
plasm that can show tapered ends (Figs. 5.35 and 5.36). These features may closely
simulate shed endometrial cells, leading to misinterpretation as such. In the repair-
like pattern, HSIL cells show more abundant cytoplasm and may have elongated,
“taffy-pull” cytoplasmic appendages, enlarged nuclei, and prominent nucleoli. The
latter features simulate the classic features of reparative changes (see Chap. 2 and
Figs. 5.66 and 5.37). In most cases showing either of these patterns, cells with more


http://dx.doi.org/10.1007/978-3-319-11074-5_2
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Fig.5.35 HSIL (a and b LBP, SurePath). This rare example of HSIL (a) shows a loosely aggre-
gated group of dysplastic cells having a spindled appearance reminiscent of endometrial stromal
cells. The cells at the margins of the group show tapered cytoplasmic ends. The nuclei show atypi-
cal chromatin and irregular nuclear contours that are more in keeping with the high-grade squa-
mous lesion. Compare the cytologic features with shed endometrium (b)
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Fig. 5.36 HSIL (LBP, SurePath). HSIL can present in three-dimensional groups that closely
mimic shed endometrial cells. In this example, the nuclei are smaller that might be expected for the
typical HSIL; however, they do show atypical chromatin and irregular contours. Apoptotic debris
is present within the groups, a feature that is commonly present in shed endometrium
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Fig. 5.37 HSIL (LBP, SurePath). In some cases of HSIL, more voluminous amounts of cytoplasm
with cytoplasmic appendage formation reminiscent of repair can be present. Note also the presence of

intermixed inflammatory cells within the group, another feature that overlaps with reparative changes.
Such samples should be interpreted cautiously, with an attempt to find more typical HSIL cells

classic features of HSIL will be present on the same slide and should be carefully
looked for if suspicion of an HSIL is under consideration. These patterns may be
difficult in isolation and are therefore often discovered only on retrospective review
of cases found to be precancer on follow-up material.

5.8.4 Single and Rare Small HSIL Cells (Figs. 5.27 and 5.28)

The cells of HSIL are often single with fewer sheets and clusters than are seen in
LSIL. Specimens with rare, small, high nuclear to cytoplasmic ratio HSIL cells
may be problematic with regard to identifying the cells (screening/location) as
well as categorizing the abnormality accurately (interpretation) [30]. There is a
higher probability of a false-negative result when there are relatively few detached
neoplastic cells or when only a few large groups of neoplastic cells are present
[31]. Liquid-based preparations frequently have fewer diagnostic cells compared
to conventional preparations, although the cells may be better visualized. Close
attention should be paid to small, single cells with increased N/C ratios, which
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may be found in the “empty spaces” between cells. In HSIL, closer examination
of these cells will show nuclear membrane and chromatin abnormalities. If rare
abnormal cells are identified but the findings fall short of an interpretation of
HSIL, the specimen should be reported as ASC-H (see Figs. 4.20-4.26).

The differential diagnosis of isolated cells with high nuclear to cytoplasmic
ratios includes immature squamous metaplasia, cellular changes associated with
intrauterine device use (see Figs. 2.47 and 6.5), and isolated cells of endocervical or
endometrial origin (see Fig. 5.50).

5.8.5 HSIL: Abnormal Stripped Nuclei (Figs. 5.22b, 5.38 and 5.39)

Stripped nuclei which are cytologically abnormal should be differentiated from
those seen in cytolysis (Fig. 2.62) and the “small blue cells” seen in atrophy/tamoxi-
fen therapy [32] (Fig. 3.7). The finding of abnormal stripped nuclei in a specimen
should prompt a thorough review for more classic HSIL cells.

Fig.5.38 HSIL (LBP, ThinPrep). Abnormal, large stripped nuclei are seen that are considerably big-
ger than the intermediate cell nuclei. Such cells should elicit a search for classic, intact HSIL cells
elsewhere on the same preparation. These stripped nuclei should be distinguished from endometrial
cells or the stripped clusters of atrophic nuclei that are often seen in LBPs in the background of
atrophy


http://dx.doi.org/10.1007/978-3-319-11074-5_4#fig20
http://dx.doi.org/10.1007/978-3-319-11074-5_4#fig26
http://dx.doi.org/10.1007/978-3-319-11074-5_2#fig47
http://dx.doi.org/10.1007/978-3-319-11074-5_6#fig5
http://dx.doi.org/10.1007/978-3-319-11074-5_2#fig62
http://dx.doi.org/10.1007/978-3-319-11074-5_3#fig7
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Fig.5.39 HSIL-stripped nucleus pattern (CP). A 38-year-old woman with a history of LSIL. These
abnormal stripped nuclei are often a useful diagnostic clue that other abnormal cells may be identi-
fied on the same slide. They should be distinguished from the bare intermediate cell nuclei seen in
cytolysis (Fig. 2.62) and from “small blue cells” (see Fig. 3.7)

5.8.6 Streams of HSIL Cells, Usually Within Mucus (Figs. 5.40 and 5.41)

In conventional preparations, HSIL in mucus strands can resemble histiocytes/
superficial endometrial stromal cells or degenerated endocervical cells as in micro-
glandular hyperplasia (Figs. 5.40 and 5.41). The low-magnification pattern of small
cells in a streak of mucus warrants evaluation at higher magnification. This pattern
is rarely observed in liquid-based preparations since mucus is dispersed and the
cells randomized as to their location on the slide.

5.8.7 Keratinizing High-Grade Lesions (Figs. 5.26, 5.42-5.44)

Although most HSILs are characterized by cells with a high nuclear to cytoplasmic
ratio, some high-grade lesions are composed of cells with more abundant, but
abnormally keratinized, cytoplasm (Figs. 5.26, 5.42-5.44). Such cells may be shed
singly or in three-dimensional clusters and have enlarged hyperchromatic nuclei,
often with dense or opaque chromatin that obscures other nuclear features. In addi-
tion, these cells are often pleomorphic with marked variation of nuclear size (aniso-
karyosis) and cellular shape, including elongate, spindle, caudate, and tadpole cells.


http://dx.doi.org/10.1007/978-3-319-11074-5_2#fig62
http://dx.doi.org/10.1007/978-3-319-11074-5_3#fig7
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Fig.5.40 HSIL (CP). At low magnification (right upper inset), the pattern of HSIL cells stream-
ing within mucus can mimic histiocytes and endocervical/metaplastic cells. At high power, HSIL
can be readily distinguished (see also Figs. 5.35, 4.33, and 4.34)

Fig.5.41 NILM,; endocervical microglandular hyperplasia (a LBP, ThinPrep, b CP). A 34-year-
old woman on day 19 of menstrual cycle. Degenerated endocervical cells, seen in a streaming
pattern along with thick mucus, is a pattern that has been associated with microglandular hyperpla-
sia (b). The appearance is more subtle in liquid-based preparations (a). When identified, it is typi-
cally during the second half of the menstrual cycle, often in women taking oral contraceptives, and
may mimic HSIL at low magnification. Follow-up cytology showed NILM


http://dx.doi.org/10.1007/978-3-319-11074-5_4#fig33
http://dx.doi.org/10.1007/978-3-319-11074-5_4#fig34
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In contrast to invasive squamous carcinoma, nucleoli and tumor diathesis are gener-
ally absent. Such lesions have been variously termed “atypical condyloma,” “kera-
tinizing dysplasia,” and “pleomorphic dysplasia.” However, these terms should not
be used as these lesions are most often HSIL. Keratinized lesions may be indistin-
guishable from invasive carcinoma, especially in samples with a relatively scant
number of abnormal cells. In these instances, an explanatory note may be appended
to indicate that the differential diagnosis includes an invasive squamous cell carci-
noma, or the interpretation of HSIL with features suspicious for invasion can be
used (Fig. 5.44).

5.8.8 HSILin Atrophy (Figs. 5.45 and 5.46)

HSIL found in the background of atrophy is often difficult to appreciate because of
the lack of maturation of squamous cells and the similarity between small atrophic
cells and the dysplastic cells. Cells of HSIL in atrophy are generally small, often the
size of parabasal cells or immature squamous metaplastic cells. In general, atrophic
cells will maintain a lower nucleus to cytoplasmic ratio and lack the nuclear mem-
brane irregularities seen in HSIL (Fig. 5.45). The nuclei of atrophic cells may be

Fig.5.42 HSIL (CP). Classification of atypical keratinized cells depends on the degree of nuclear
abnormality, the N/C ratio, and to some extent on the pleomorphism of the abnormal cells. This
image shows a range of cells from the LSIL cells seen in the center to the HSIL cells seen around
the periphery. The high-grade cells have an increased N/C ratio as well as more marked variability
in cytoplasmic shape (see also Figs. 5.8 and 5.26)



5 Epithelial Cell Abnormalities: Squamous 167

Fig. 5.43 HSIL (LBP, ThinPrep). These cells demonstrate marked pleomorphism of the nuclei
and keratinized cytoplasm. The marked variation in shape and the presence of cells with a high
N/C ratio is consistent with an interpretation of HSIL

Fig.5.44 HSIL (LBP, ThinPrep). A 42-year-old woman. Keratinized dysplastic cells with nucleoli and
angulated or “carrot”-shaped nuclei that may raise suspicion for invasion and qualify for an interpreta-
tion of HSIL cannot rule out invasion. Follow-up showed only HSIL (CIN 3) that was keratinizing
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Fig.5.45 HSIL (LBP, SurePath). HSIL in atrophy may be difficult to distinguish from clusters of
benign atrophic squamous cells. In HSIL, as seen here, the cells show a syncytial arrangement, and
looking at these clusters by focusing in different planes allows one to better distinguish them from
the parabasal cells in the background
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Fig. 5.46 HSIL (CP). Clusters of parabasal cells are commonly identified in the background of
HSIL in atrophy. The HSIL illustrated here shows a sheet-like arrangement, a pattern commonly
seen in HSIL, with significant nuclear size variation and a loss of polarity with overlapping of the
nuclei. HSIL in the background of atrophy can be a diagnostic challenge
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quite hyperchromatic due to degeneration, but the chromatin is more often smudgy
than coarse. One maneuver that can be helpful in the detection of HSIL presenting as
dense groups in atrophic specimens is to observe the cells in the group within a single
high-magnification focal plane. If the nuclei are noted to overlap in single planes, the
group is most likely a syncytial arrangement of HSIL. If the nuclei do not overlap in
the single focal plane, the group is more likely to be normal parabasal cells.

5.8.9 LSIL with Some Features Suggestive of the Presence
of a Concurrent HSIL (Figs. 5.42, 5.47, and 5.48)

Some specimens may have cytologic features that lie between low- and high-grade
SIL. Such cases often have keratinized cells with dense eosinophilic cytoplasm that
give an impression of higher nucleus to cytoplasmic ratio than in classic LSIL, but
without specific features of classic HSIL (Fig. 5.42). Another pattern is one in
which the predominant cell type favors an LSIL but in which a few cells show
immature cytoplasmic features with a higher nucleus to cytoplasmic ratio than what
is typical for LSIL (Fig. 5.47). In such cases, attention to morphologic features usu-
ally supports classification as either LSIL or HSIL. Note that in HSIL cases that
meet cytomorphologic criteria for this interpretation, the presence of concurrent
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Fig.5.47 LSIL with some cells suggesting the possibility of a concurrent HSIL (CP). Routine screen
from a 28-year-old woman. Most of these cells qualify as LSIL; however, there are three atypical
metaplastic cells at the top center (arrow) that raise the possibility of a high-grade lesion. Cases such
as this are may be interpreted as LSIL with a comment explaining the possibility of HSIL or as LSIL
with an additional interpretation of ASC-H. The presence of a few diagnostic HSIL cells in the back-
ground of a predominant LSIL pattern should be interpreted as HSIL. Follow-up in this case showed
HSIL (CIN 2)
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Fig. 5.48 HSIL (LBP, ThinPrep). In this case, diagnostic HSIL cells are present. Even if these
cells are seen in the background of a majority of LSIL elsewhere on the slide, the final interpreta-
tion should be HSIL

LSIL cells is not necessary to make an interpretation of HSIL. It is also important to
recognize that the presence of even a small population of definitive HSIL cells in the
background of a predominance of LSIL cells should result in an interpretation of
HSIL (Fig. 5.48).

Recently it has been suggested that these intermediate morphologic patterns be
designated with a diagnostic term other than LSIL or HSIL. Terms such as LSIL
cannot exclude HSIL or LSIL-H have been suggested [33—36]. Not surprisingly, on
follow-up colposcopy and biopsy, these lesions have an increased incidence of
HSIL (CIN 2+) compared to that of routine LSIL cytology [37-39]. In preparation
for this update to TBS, opinions regarding this topic were openly solicited with
consensus achieved that formal TBS nomenclature should be limited to the original
LSIL and HSIL, two-tier classification. Adding terminology such as LSIL-H would
lead to a de facto three-tier system negating the beneficial aspects of the two-tier
TBS nomenclature. Current management guidelines use LSIL and HSIL nomen-
clature without an intermediate category and the current recommendations also
encourage reporting histology as LSIL/HSIL [8, 9]. Likely poor reproducibility
and overutilization of any indeterminate cytology terminology could easily lead to
confusion among clinicians and to inappropriate management [19].

In occasional specimens where it is not possible to grade a SIL as clearly low
or high [23, 40], a comment explaining the nature of the uncertainty may be
appropriate (see Figs. 5.32 and 5.47). In some cases, an interpretation of ASC-H
may be made in addition to an LSIL interpretation. This would indicate that defi-
nite LSIL is present as well as some cells that suggest the possibility of HSIL. In
general, follow-up guidelines for these interpretations are for colposcopy and
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biopsy, but in cases (such as in young women) where the guidelines differ between
LSIL and ASC-H, the addition of the ASC-H interpretation should then lead to
colposcopy.

It must be emphasized that intermediate interpretations should comprise only a
small minority of cases in any laboratory, as classification into either LSIL or HSIL
is possible in most instances following careful overall evaluation of the cellular
morphology (Fig. 5.48).

5.9 Mimics of HSIL
5.9.1 Isolated Cells

There are many types of isolated cells which may mimic HSIL in cervical cytology.
These include:

5.9.2 Isolated Epithelial Cells (Figs.5.49-5.52)

Isolated epithelial cells which may mimic HSIL include reserve cells, parabasal
cells, and immature squamous metaplastic cells (Fig. 5.49). These cells closely
resemble each other and may be distinguished from HSIL by lower nuclear to
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Fig. 5.49 Immature squamous metaplasia (LBP, ThinPrep). Immature metaplastic cells can
mimic dysplastic cells. Degenerative and reactive changes in these small squamous cells can be
confused with dysplasia or carcinoma. Cytologic features that support a benign interpretation
include nuclear uniformity, smooth nuclear borders, and fine and evenly distributed chromatin
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Fig. 5.50 HSIL versus benign endocervical cells (LBP, ThinPrep). Single cells are randomly distrib-
uted in liquid-based preparations. Single benign endocervical cells are prone to cytoplasmic lysis and
(b) may mimic single cells of HSIL. The common cellular features of HSIL (a), such as irregular
nuclear membranes, absence of nucleoli, and hyperchromasia, help to make the correct interpretation

cytoplasmic ratios, lack of nuclear membrane irregularities, and/or lack of hyper-
chromasia. Endocervical cells which have been exfoliated and sampled from the
endocervical mucus can mimic HSIL because of their “rounded up” appearance and
high nuclear to cytoplasmic ratio (Fig. 5.50). The keys to a correct interpretation of
benign endocervical origin are the presence of small nucleoli, finely granular and
evenly distributed chromatin, smooth nuclear contours, and granular cytoplasm
which may show some elongation. Reactive high endocervical cells associated with
irritation from an [IUD may also mimic HSIL as discussed in Chap. 2 (see Fig. 2.47).
Exfoliated endometrial cells can occasionally be mimics of HSIL, particularly when
appearing in a single-cell pattern. Their very small size, degenerated nuclei, and the
presence of more typical three-dimensional endometrial cell groups elsewhere on
the slide are the keys to proper interpretation (Fig. 5.51a, b).

Isolated highly atypical squamous cells can be occasionally identified in deeply
atrophic specimens (Fig. 5.52). These cells may have very large nuclei with a char-
acteristic smudgy or degenerative chromatin pattern and a very high nucleus to
cytoplasmic ratio. Because of the concern for HSIL that such cells can engender,
often in patients with few or no risk factors, conservative approaches, such as


http://dx.doi.org/10.1007/978-3-319-11074-5_2
http://dx.doi.org/10.1007/978-3-319-11074-5_2#fig47

5 Epithelial Cell Abnormalities: Squamous 173

W S Je

Fig.5.51 NILM, endometrial cells (LBP, ThinPrep). Single endometrial cells (a arrow) may be mis-
taken for HSIL. The small round nucleus with smooth nuclear membranes helps to classify this as
benign. Comparison to more classic clusters of endometrial cells from the same slide (b) is also useful
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Fig.5.52 ASC-US (LBP, SurePath). Large bizarre cells may be seen in atrophic preparations. Because
of the increased N/C ratio, these cells raise the possibility of HSIL, but the degenerative nuclear fea-
tures and background atrophy make a benign process more likely. An interpretation of ASC-US may
be more appropriate than ASC-H in this case. In this case, follow up hrHPV testing was negative and
no abnormality was identified with colposcopic biopsy and subsequent repeat cytology
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designation as ASC-US with follow-up hrHPV testing, may be appropriate. In cases
of atrophy with abnormal cells meeting criteria for HSIL (see Fig. 5.45), an inter-
pretation of HSIL should be made.

5.9.3 Inflammatory Cells Such as Histiocytes or Lymphocytes
(Figs.2.41,2.42,3.6,and 3.8)

Histiocytes have small oval- to coffee bean-shaped nuclei, occasionally with a
prominent longitudinal groove (Fig. 3.6). Small lymphocytes have small round
nuclei with dense, coarsely granular chromatin and only minimal cytoplasm (Figs.
2.41, 2.42, and 3.8). Larger reactive lymphocytes, or even more rarely lymphoma,
may be mistaken for abnormal epithelial cells. Reactive lymphocytes present in
loose clusters with accompanying tingible body macrophages (Fig. 2.41). These
cells lack the nuclear membrane notching and irregularity of HSIL.

5.9.4 Decidualized Stromal Cells (Figs.2.28 and 5.53)

Decidual cells can mimic LSIL or HSIL. Most often these cells are isolated, large
cells with low nucleus to cytoplasmic ratio similar to the appearance of LSIL. Unlike
LSIL these cells have a more granular, less dense cytoplasm, prominent basophilic
nucleolus, and lack any evidence of HPV cytopathic effect (Fig. 2.28). Occasionally,
decidual cells are smaller with high nucleus to cytoplasmic ratios mimicking
HSIL. The history of pregnancy and lack of HSIL features and HPV cytopathic
effect should allow for appropriate classification (Fig. 5.53).
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Fig. 5.53 NILM (a, b LBP, ThinPrep, ¢ cervix H&E stain). A young woman in the late second
trimester of pregnancy. These single cells (a, b) with an increased N/C ratio and nuclear hyper-
chromasia are worrisome for HSIL. Features suggesting the true stromal decidual nature of the
cells include the smudgy chromatin and the presence of a nucleolus. Similar cells can be seen in a
follow-up cervical biopsy (c)


http://dx.doi.org/10.1007/978-3-319-11074-5_2#fig41
http://dx.doi.org/10.1007/978-3-319-11074-5_2#fig42
http://dx.doi.org/10.1007/978-3-319-11074-5_3#fig6
http://dx.doi.org/10.1007/978-3-319-11074-5_3#fig8
http://dx.doi.org/10.1007/978-3-319-11074-5_3#fig6
http://dx.doi.org/10.1007/978-3-319-11074-5_2#fig41
http://dx.doi.org/10.1007/978-3-319-11074-5_2#fig42
http://dx.doi.org/10.1007/978-3-319-11074-5_3#fig8
http://dx.doi.org/10.1007/978-3-319-11074-5_2#fig41
http://dx.doi.org/10.1007/978-3-319-11074-5_2#fig28
http://dx.doi.org/10.1007/978-3-319-11074-5_2#fig28
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Fig. 5.54 NILM (a LBP, ThinPrep) versus HSIL (b CP). Both dysplastic and benign squamous
cells can demonstrate longitudinal nuclear grooves. The benign cells seen in (a) are derived from
transitional cell metaplasia and show distinct nuclear grooving without any of the other dysplastic
features. In (b), the HSIL cells show other features of dysplasia including significant nuclear size
variation and nuclear membrane notching, as well as grooves

5.9.5 Hyperchromatic Crowded Groups (HCGs)

Many entities, both benign and neoplastic, may present as hyperchromatic crowded
groups of cells that mimic the classic syncytial arrangements of HSIL. Densely cel-
lular groups may be comprised of tissue fragments derived from squamous, endo-
cervical, or endometrial epithelial cells. Lack of ability to see into the central areas
of the groups can raise concern that a neoplastic lesion is present due to the hyper-
chromasia resulting from nuclear overlap. When examining these groups, close
attention to the cells at the group margins, where nuclear features are better dis-
cerned, is important.

In contrast to HSIL, atrophic or immature metaplastic squamous cells present-
ing as HCGs will show no alteration in nuclear to cytoplasmic ratios, minimal
pleomorphism of size and shape, and smooth nuclear contours. Nuclear overlap
in single focal planes will be minimal (see Fig. 2.23). Dense groups of transitional
cell metaplasia (a benign metaplasia of the squamous epithelium commonly pres-
ent in atrophy) can also mimic HSIL. Transitional cell metaplasia has charac-
teristic nuclear morphology showing longitudinal grooves and smooth nuclear
contours (Fig. 5.54).

Endocervical or endometrial cells presenting as HCGs may mimic either squa-
mous or glandular high-grade precancers. Groups of benign endocervical cells
retain a columnar cytoplasmic configuration with eccentrically placed nuclei, and
granular or finely vacuolated cytoplasm (see Fig. 2.4). Groups from endocervical
epithelium with tubal metaplasia can be particularly challenging due to the


http://dx.doi.org/10.1007/978-3-319-11074-5_2#fig23
http://dx.doi.org/10.1007/978-3-319-11074-5_2#fig4
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Table 5.1 Key differential features of HSIL/ASC-H and their mimics

HSIL/ASC-H

Squamous
Squamous metaplasia

Atrophy

Glandular
Benign endocervical

Exfoliated endometrial

Directly sampled
endometrium

Tubal metaplasia

Single cells and individual cells in
groups

Variable N:C ratio; may be very high
Nuclear membrane notching and
marked irregularity

Generally hyperchromatic nuclei but
may be normo- or hypochromatic
Coarse evenly dispersed chromatin
Lack of nucleoli

Lower N:C ratio

Smooth nuclear membranes or single
groove
May have nucleoli if reactive

N:C ratio varies

Degenerated nuclear chromatin with
smooth membranes

Spectrum of changes from obvious
benign to problematic

Low N:C ratio

Basally placed nucleus
Smooth nuclear membranes
Normochromatic
Vacuolated cytoplasm
Small nuclei with high N:C ratios
May have small nucleoli
Few single cells

Nuclei slightly larger than
intermediate nuclei

Lower N:C ratio

Smooth nuclear membranes

Apical terminal bar and cilia

Nuclei same size as squamous
metaplastic nuclei

Basally placed nucleus
Smooth nuclear membranes
N:C ratios higher than normal
endocervical cells

Clusters and sheets
Significant anisonucleosis
Syncytial arrangement

Occasional mitosis

Loss of nuclear polarity
Horizontal arrangement of
cells at periphery of clusters

Minimal variability in nuclear
size

Polygonal cells with
cytoplasmic borders

Repair may have normal
mitoses

Generally maintains nuclear
polarity

Minimal variability in nuclear
size

No mitoses

Parallel nuclear arrangement
Nucleoli may be prominent
Maintains nuclear polarity

Minimal anisonucleosis
Syncytial arrangement with
minimal cytoplasm
Minimal anisonucleosis

Maintains nuclear polarity
Mitosis may be seen in
proliferative phase

May form tubules associated
with stromal cells

May form crowded groups but
tends to maintain polarity
Parallel nuclear arrangements
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Table 5.1 (continued)

Single cells and individual cells in
groups

Clusters and sheets

IUD changes N:C ratio varies generally low but Small clusters of cells
may be quite high
Nuclei are degenerative with smudgy May be endocervical or
dark chromatin endometrial in origin
Cytoplasm often vacuolated

AIS Hyperchromatic nuclei with fine to Parallel nuclear arrangements
coarse chromatin
Nuclear membranes may show Nuclei tend to have basal or
irregularity or notches palisaded arrangement
Increased N:C ratios

Other cell types

Lymphocytes Small nuclei in mature cells to larger ~ Not seen in cohesive groups
nuclei in germinal center cells but may be in loose clusters
Chromatin is coarse to open in larger May be accompanied by
cells tingible body macrophages

Histiocytes Small to medium-sized oval-kidney Not seen in cohesive groups

bean nuclei with longitudinal groove

but may be in loose clusters

Normochromatic
Foamy to vacuolated cytoplasm

May be associated with
endometrial cells in exodus

pseudostratification of nuclei which can lead to a significantly greater degree of
crowding than is present in otherwise normal endocervical cell groupings (see Fig.
6.2). Shedding endometrial groups will show characteristic degenerative changes,
including nuclear opacity and pyknosis and the presence of apoptotic bodies within
the groups (see Fig. 3.4). Abraded endometrial groups will have the typical organ-
oid architectural configurations and the presence of associated endometrial stromal
cells (see Figs. 2.7, 2.8, and 3.5; Table 5.1).

5.10 HSIL with Features Suspicious for Invasion
(Figs. 5.44 and 5.55)

In rare cases of HSIL, invasive carcinoma is difficult to exclude. This situation may
occur when there are highly pleomorphic HSIL cells with keratinized cytoplasm
present that are not accompanied by the characteristic background features of inva-
sion (necrosis or tumor diathesis; see Fig. 5.44). Conversely, the slide may contain
features suggesting tumor diathesis (blood, necrosis, or granular proteinaceous
debris in the background), but overtly malignant cells may not be identified.
Occasionally, HSIL without invasion but extending into glands may be associated
with focal epithelial cell necrosis and micronucleoli. In such cases, the necrosis is
associated with the cell group in an otherwise clean background and is not admixed
with broken-down blood and inflammation as is typically noted in an invasive tumor
diathesis [41] (Fig. 5.55 and 5.56).
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Fig. 5.55 HSIL with features suspicious for invasion (CP). A 71-year-old postmenopausal
woman. HSIL filling endocervical glands may undergo focal necrosis that can mimic the tumor
diathesis associated with invasive lesions. Follow-up showed HSIL (CIN 3) extending into glands
with focal epithelial necrosis, but no invasion

5.11 Management of HSIL

Most women with a cytologic result of HSIL will have biopsy-confirmed HSIL
(CIN 2+) identified at the time of colposcopy [42]. Therefore, the 2012 ASCCP
consensus guidelines state that for women aged 25 years and older with cytologic
HSIL, immediate excisional procedure may be performed at the time of colposcopy
if a lesion is identified. Also, if biopsy-confirmed HSIL is not identified at colpos-
copy in a woman with a cytologic interpretation of HSIL, review of cytologic and
histologic material, with additional recuts and p16 immunohistochemistry, may
reveal the lesion [8].
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5.12 Squamous Cell Carcinoma
5.12.1 Definition

As defined in the 2014 WHO terminology, squamous cell carcinoma is “an inva-
sive epithelial tumor composed of squamous cells of varying degrees of differen-
tiation” [9].

The Bethesda System does not subdivide squamous cell carcinoma; however, for
descriptive purposes, nonkeratinizing and keratinizing carcinomas are discussed
separately.

5.12.2 Keratinizing Squamous Cell Carcinoma (Figs. 5.56-5.59)

5.12.2.1 Criteria

Presents predominantly as isolated, single cells and less commonly in cellular
aggregates.

Marked variation in cellular size and shape is typical, with caudate and spindle cells
that frequently contain dense orangeophilic cytoplasm.

Nuclei vary markedly in area, nuclear membranes may be irregular, and numerous
dense opaque nuclei are often present.

Chromatin pattern, when discernible, is coarsely granular and irregularly distributed
with chromatin clearing.

Macronucleoli may be seen but are less common than in nonkeratinizing squamous
cell carcinoma.

Associated keratotic changes (hyperkeratosis or parakeratosis) may be present but
are not sufficient for the interpretation of carcinoma in the absence of nuclear
abnormalities.

A tumor diathesis may be present but is usually less than that seen in nonkeratiniz-
ing squamous cell carcinomas.
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Fig.5.56 Squamous cell carcinoma, keratinizing (LBP, SurePath). The malignant cells have variable
shapes and sizes and show some keratinized “tadpole cells.” Nuclei vary from vesicular with irregular
nuclear contours and nucleoli to pyknotic in the keratinized cells. The cytoplasm is dense and may be
deeply eosinophilic or cyanophilic. Cervical biopsy revealed an invasive squamous cell carcinoma

Fig. 5.57 Squamous cell carcinoma, keratinizing (CP). There is marked pleomorphism of cell
size and shape, cytoplasmic keratinization, and tumor diathesis in the background
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Fig.5.58 Squamous cell carcinoma, keratinizing (LBP, ThinPrep). A 68-year-old woman. Diathesis
may be more subtle in LBPs and often tends to collect at the periphery of cell groups, a pattern that
has been referred to as “clinging diathesis.” Follow-up showed squamous cell carcinoma

8
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Fig. 5.59 Squamous cell carcinoma, keratinizing (LBP, ThinPrep). A 57-year-old woman. Note
the tumor diathesis, abnormal keratinized cells, and spindle cells. Follow-up biopsy revealed inva-
sive squamous cell carcinoma
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5.12.3 Nonkeratinizing Squamous Cell Carcinoma
(Figs. 5.60-5.63)

5.12.3.1 Criteria

Cells occur singly or in syncytial aggregates with poorly defined cell borders
(Fig. 5.60).

Cells may be somewhat smaller than those of many HSIL, but display most of the
features of HSIL.

Nuclei demonstrate markedly irregular distribution of coarsely clumped chromatin
with chromatin clearing.

Nucleoli may be prominent (Fig. 5.61).

A tumor diathesis consisting of necrotic debris and broken-down blood elements is
often present.

Preparation-Specific Criteria

Liquid-Based Preparations:

Often characterized by lower tumor cellularity [43].

Rounding up of individual cells and cell groups in LBPs may impart a glandular
appearance to squamous tumors, leading to a misinterpretation of adenocarci-
noma (Figs. 5.62 and 5.63).

Diathesis is usually identifiable, but can be subtle compared to conventional smears;
necrotic material often collects at the periphery of the cell groups, referred to as
“clinging diathesis,” as opposed to being distributed in the background as is seen
in conventional preparations [44, 45] (Fig. 5.58).

5.12.4 Explanatory Notes

Invasive squamous cell carcinoma is the most common malignant neoplasm of the
uterine cervix. The 2014 WHO terminology classifies squamous cell carcinoma into
keratinizing, nonkeratinizing, papillary, basaloid, warty, verrucous, squamotransi-
tional, and lymphoepithelioma-like categories [9]. These divisions are defined by
histologic patterns which are often not clearly distinctive on cytologic specimens. In
addition, the prognosis does not vary between the variants, but is defined predomi-
nantly by the stage of the disease; hence, these distinctions are not necessary in the
cytopathology report.

Historically, “small cell carcinoma” comprised a heterogeneous group of
neoplasms, including poorly differentiated squamous cell carcinoma, as well as
tumors demonstrating neuroendocrine features (often of the small cell or “oat
cell” type). Current classifications limit the use of the term “small cell carci-
noma” to non-squamous tumors with evidence of high-grade neuroendocrine
differentiation. Such tumors, similar to their counterparts in the lung, are cate-
gorized separately from squamous cell carcinoma in the 2014 WHO terminol-
ogy [9] (see Chap. 7).
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Fig. 5.60 Squamous cell carcinoma, nonkeratinizing (CP). These dysplastic cells demonstrate
nuclear features of HSIL. Pleomorphic cell shapes should raise concern for invasion even though
prominent nucleoli and tumor diathesis are absent in this field. Follow-up cervical biopsy revealed
an invasive squamous cell carcinoma
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Fig. 5.61 Squamous cell carcinoma, nonkeratinizing (LBP, SurePath). A 59-year-old woman
with postmenopausal bleeding. Abnormal nuclei are present with prominent nucleoli and irregular
chromatin distribution. Single abnormal cells are also seen. There is a tumor diathesis present in
the background. Follow-up revealed a nonkeratinizing squamous cell carcinoma of the cervix
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Fig. 5.62 Squamous cell carcinoma (LBP, SurePath). Malignant cell clusters tend to show more
rounding on LBPs, and distinction between a squamous and glandular lesion may be difficult.
Attention should be given to looking for isolated neoplastic cells in the background
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Fig. 5.63 Squamous cell carcinoma, nonkeratinizing (LBP, ThinPrep). A 63-year-old woman
with postmenopausal bleeding. Clusters of cells and single abnormal cells are identified with a
background of inflammatory cells. Follow-up revealed a nonkeratinizing squamous cell carcinoma

of the uterine cervix
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5.12.5 Problematic Patterns and Pitfalls Associated
with Squamous Cell Carcinoma

5.12.5.1 Low Cellularity Specimens and Cases with Obscuring Blood
(Figs.5.64 and 5.65)

Specimens from squamous carcinoma are often bloody and may be scantly cellular
to the point of being technically unsatisfactory. It is always important to screen
these unsatisfactory specimens carefully to make sure a significant lesion is not
missed. Bloody ThinPrep samples may prematurely clog the filter resulting in
essentially acellular preparations with large holes in the center of the circle. Bloody
ThinPrep samples may be treated with glacial acetic acid which often results in a
satisfactory sample [46] (Figs. 5.64 and 5.65).

5.12.5.2 Atypical Repair (Fig. 5.66)

Nucleoli are indicative of cellular metabolic activity and as such are commonly
seen in the nuclei of both squamous carcinoma and in benign reparative or reac-
tive epithelial cells. Carcinoma is distinguished from repair by less cellular cohe-
sion and the presence of isolated cells, more marked nuclear abnormalities,
irregular chromatin distribution with clearing, abnormal mitoses, and the presence
of a tumor diathesis. In extreme cases of repair (so-called atypical repair), the
similarity of morphologic features with invasive carcinoma may be striking

Fig.5.64 Squamous cell carcinoma (CP). There is tumor diathesis in the background and promi-
nent nucleoli in the malignant cells (/eff). On the right, from a different case, tumor diathesis is
prominent, and only a naked nucleus is seen in this field (right)
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Fig. 5.65 Squamous cell carcinoma (LBP, ThinPrep). Bloody samples are often seen in the pres-
ence of squamous carcinoma. Because the blood may clog the filter of the ThinPrep, these samples
may be very scantly cellular and technically unsatisfactory. Bloody unsatisfactory specimens should
still be screened closely to look for rare abnormal cells buried in the blood as seen here (arrow).
Re-prepping these samples with glacial acetic acid may yield a more cellular preparation

Fig.5.66 Atypical repair (CP). A 48-year-old woman with a normal screening history. Prominent
nucleoli are identified in virtually every nucleus. The cells are cohesive and lack irregular chroma-
tin distribution. Atypical repair is a differential in the diagnosis of carcinoma of the cervix
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(Fig. 5.66). Hence atypical repair warrants very close examination, along with
clinicopathologic correlation and designation as abnormal so that appropriate
follow-up can ensue [47].

5.12.5.3 Tumor Diathesis Mimics (Figs.5.67 and 5.68)

Invasive carcinomas are often associated with tumoral and native tissue necrosis and
its associated inflammatory reaction. Necrotic debris, inflammatory cells, and blood
are therefore routinely present in the background of cytology specimens from inva-
sive tumors (so-called tumor diathesis). In conventional preparations, diathesis
material is spread evenly in the background of the slide. In liquid-based specimens,
diathesis material tends to aggregate into balls or clings to the surfaces of cellular
material (so-called “clinging” diathesis).

A variety of background patterns from nonneoplastic conditions can simulate
tumor diathesis. Atrophic specimens often have a diffuse background of amorphous
granular debris which may be associated with significant inflammation (Fig. 5.67,
and see Fig. 2.24). Cases of irritated endocervical polyps, which often have areas of
surface ulceration, may show necrotic and inflammatory debris that can be very dif-
ficult to distinguish from tumor diathesis. Lubricant material can simulate diathesis

Fig. 5.67 Diathesis look-alike (LBP, ThinPrep). (a) Left, a 66-year-old postmenopausal woman.
Routine cervical cytology. (b) Right, a 39-year-old woman on day 12 of menstrual cycle. The
background of atrophy (leff) and inflammatory debris (right) can mimic tumor diathesis. Lack of
hyperchromatic crowded groups and atypical pleomorphic keratinized cells should aid in the cor-
rect interpretation
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Fig. 5.68 Diathesis look-alike (LBP, ThinPrep). A 63-year-old postmenopausal woman. Lubricant may
be used in Pap test collection and presents as granular debris that may mimic tumor diathesis

Fig. 5.69 Squamous cell carcinoma, cell block (cell block, H&E stain). A 57-year-old postmeno-
pausal woman with irregular bleeding. A cell block preparation was made from the residual
ThinPrep vial. An abnormal cluster of cells with dense pink cytoplasm and abnormal nuclei is
seen. Follow-up cervical biopsy revealed an invasive squamous cell carcinoma
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with granular material which can “cling” to cells similar to the diathesis pattern in
liquid-based specimens (Fig. 5.68; see Fig. 1.25).

5.12.6 Squamous Cell Carcinoma Versus
Adenocarcinoma (Fig.5.69)

Nonkeratinizing squamous cell carcinoma can occasionally show features which
make differentiation from adenocarcinoma (particularly of endocervical origin) dif-
ficult (see Figs. 5.61 and 5.62). In more poorly differentiated tumors which may
present predominantly as hyperchromatic crowded groups lacking organoid archi-
tectural features, abundant dense cytoplasm, or evidence of overt keratinization, the
use of cell blocks made from residual liquid-based material may be helpful.
Histologic sectioning of the dense groups allows for better visualization of cytoplas-
mic features which are the key to differential diagnosis (Fig. 5.69) [48].

5.13 Sample Reports

Example 1

Adequacy Statement

Satisfactory for evaluation; endocervical/transformation zone present
Interpretation

Epithelial cell abnormality: squamous

Low-grade squamous intraepithelial lesion (LSIL)

Note: Further follow-up as clinically warranted (Massad LS, et al. 2012 updated
consensus guidelines for the management of abnormal cervical cancer screening
tests and cancer precursors. Obstet Gynecol. 2013;121:829-46)

Example 2

General Categorization

Epithelial cell Abnormality: squamous

Adequacy

Satisfactory for evaluation

Interpretation

High-grade squamous intraepithelial lesion (HSIL)

Note: Suggest colposcopic examination (with endocervical assessment) as clini-
cally indicated (Massad LS, et al. 2012 updated consensus guidelines for the
management of abnormal cervical cancer screening tests and cancer precursors.
Obstet Gynecol. 2013;121:829-46).

Example 3

Report for a Postmenopausal Woman

Adequacy

Satisfactory for evaluation; endocervical/transformation zone not identified


http://dx.doi.org/10.1007/978-3-319-11074-5_1#fig25
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Interpretation
Epithelial cell abnormality: squamous
Low-grade squamous intraepithelial lesion arising in an atrophic background

Note: Suggest colposcopy/biopsy, hrHPV testing or repeat cytology at 6 & 12
months. (Massad LS, et al. 2012 updated consensus guidelines for the manage-
ment of abnormal cervical cancer screening tests and cancer precursors. Obstet
Gynecol. 2013;121:829-46).

Example 4

Satisfactory for evaluation; endocervical/transformation zone present
Interpretation

Epithelial cell abnormality: squamous

Atypical squamous cells cannot exclude a high-grade squamous intraepithelial lesion
(ASC-H). Background of low-grade squamous intraepithelial lesion (LSIL)

See Note.

Note: Predominantly LSIL with rare abnormal cells suggesting a high-grade lesion (HSIL).
Suggest colposcopy/biopsy.
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