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Introduction

Cervical cytology screening (Papanicolaou [Pap]
test) has markedly reduced mortality from cervi-
cal cancer, especially squamous cell carcinoma,
which comprises the majority of cervical cancers
(up to 90 %) [1, 2]. This cervical cancer mortality
reduction is not only due to an increase in the
detection of early stage invasive cervical cancer
which has a 5-year survival rate of 92 % but also
the detection and treatment of precancerous
lesions [1, 2]. In the USA, more than 50 % of
women with invasive cervical cancer either have
never had cervical cytology tests or have not been
screened periodically [3, 4].

The Pap test was invented by and named after
Dr. Papanicolaou to detect potentially precancer-
ous/cancerous cells sampled from transformation
zone, the junction of the ectocervix and endocer-
vix [5]. Conventional Pap test involves plating
cervical samples obtained by brush and spatula
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on a microscope slide and then preserving sam-
ples with fixative solution. In liquid-based cytol-
ogy, samples from the brush and spatula are
transferred into a liquid fixative solution, and
then cells are trapped onto a filter and plated onto
a glass slide in a monolayer.

Pap test results are reported according to the
Bethesda System (TBS), which was first intro-
duced in 1988 and revised in 1991 and 2001 [6—
8]. The newly revised TBS will be published in
the earlier months of 2015. The intent of TBS is
to distinguish between abnormalities that are
unlikely to progress to cancer and those that are
more likely to indicate a precancerous or cancer-
ous lesion and to standardize and improve the
clinical usefulness of Pap test reports.

This chapter will introduce epithelial abnor-
malities of cervical cytology based on TBS 2014
Classification and include the following catego-
ries: atypical squamous cells of undetermined
significance (ASC-US), atypical squamous
cells-cannot exclude HSIL (ASC-H), low-grade
squamous intraepithelial lesion (LSIL), high-
grade squamous intraepithelial lesion (HSIL),
squamous cell carcinoma, atypical glandular
cells-not otherwise specified (AGC-NOS), atyp-
ical glandular cells-endocervical (AGC-EC) ,
atypical glandular cells-endometrial (AGC-EM),
endocervical Adenocarcinoma in situ (AIS),
adenocarcinoma (endocervical, endometrial,
not otherwise specified), and other malignant
neoplasms.
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Squamous Cell Abnormality

Atypical squamous cells

Atypical squamous cells of undetermined sig-
nificance (ASC-US)

Atypical squamous cells, cannot exclude
high-grade squamous intraepithelial lesion
(ASC-H)

Squamous intraepithelial lesions

Low-grade squamous intraepithelial lesions
(LSIL)

High-grade squamous intraepithelial lesions
(HSIL)

Squamous cell carcinoma

Glandular Cell Abnormality

Atypical glandular cells (AGC)
Atypical glandular cells-NOS (AGC-NOS)
Atypical endocervical cells (AGC-EC)
Atypical endometrial cells (AGC-EM)
Cervical adenocarcinoma in situ (AIS)
Endocervical adenocarcinoma
Endometrial adenocarcinoma
Other malignant neoplasms

Squamous Abnormality

Atypical squamous cells (ASC) are defined as
squamous cells with equivocal (uncertain diag-
nostic) findings that are suggestive for squamous
intraepithelial lesions (SIL), which are qualita-
tively or quantitatively insufficient for a defini-
tive interpretation. ASC is not a single biologic
entity but rather includes changes that may be the
results of nonneoplastic conditions (inflamma-
tion, atrophy, air-drying, etc.) or neoplasia (cervical
intraepithelial neoplasia or carcinoma). It is rec-
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ommended that ASC rate should be kept under 5
% for all Pap smears in a laboratory, and the
ASC/SIL ratio should not exceed 3:1. All ASC
interpretation should be categorized as either
ASC of undetermined significance (ASC-US) or
ASC-cannot exclude a high-grade squamous
intraepithelial lesion (ASC-H).

ASC-US

Definition

ASC-US represents squamous cells with findings
that are either suggestive of low-grade SIL
(LSIL) or SIL of indeterminate grade and is rec-
ommended to comprise more than 90 % of all
ASC interpretations in a laboratory.

Morphology

The area of the nucleus in a normal intermediate
squamous cell is approximately 35 pm?, which is
used as a comparison for nuclei of atypical squa-
mous cells. ASC-US cells may show some of the
following features (Fig. 11.1):

1. Nuclei are about 2}2-3 times the area of the
nucleus of a normal intermediate squamous
cell.

2. Slight increase in nuclear to cytoplasmic
ratio (N/C).

3. Nuclear membrane is smooth to slightly
irregular.

4. Nuclear hyperchromasia is absent to light.

5. Chromatin is finely granular and evenly
distributed.

6. Nucleoli/chromocenters are inconspicuous or
absent.

7. Cells present singly and in sheets.

8. Atypical parakeratosis may present as small
orangeophilic cells with moderate cellular
pleomorphism, slight increase in nuclear size,
and vesicular or pyknotic chromatin.
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Fig.11.1 (continued) nuclear enlargement. (d) ASC-US
versus LSIL. Squamous cells with multinucleation,
hyperchromasia, nuclear enlargement, and possible peri-
nuclear halo. (e) Atypical parakeratosis. Cluster of squa-
mous cells with irregular hyperchromatic nuclei and
dense orangeophilic cytoplasm. (f) Single squamous cell
with irregular hyperchromatic nucleus and possible peri-

nuclear halo. (g) ASC-US versus LSIL. Single squamous
cell with hyperchromatic nucleus and perinuclear halo.
(h) Atypical repair. Single and cluster of cells with fea-
tures suggestive of repair, but also enlarged nuclei,
increased N/C ratio, irregular chromatin distribution, and
conspicuous nucleoli



Fig. 11.1 ASC-US (liquid-based preparation, LBP). (a) versus LSIL. Squamous cells with binucleation and
Mature squamous cells with nuclear enlargement, hyper-  nuclear enlargement: these are the only cells found on this
chromasia, but even chromatin distribution. (b) ASC-US  Pap smear. (¢) Squamous cells with multinucleation and
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9. Suggestive HPV cytopathic effect and/or
binucleation may be present, but fall short of
LSIL.

ASC-US includes the following patterns:

1. Mature intermediate squamous cells with
changes that resemble koilocytes, but lack all
of the features of typical koilocytes (e.g., defi-
nite hyperchromasia, sharp perinuclear halos,
or binucleation).

2. Atypical parakeratosis with dense orangeo-
philic cytoplasm, minimal nuclear irregular-
ity, and mild nuclear atypia.

3. Atypical repair cells with features of repair
and presence of marked nuclear size variation,
prominent nucleoli, and irregular chromatin
distribution.

4. Atypia of atrophy with nuclear enlargement,
hyperchromasia, or irregular nuclear contours.

5. ASC-US may refer to cells with atypical
nuclear features due to air-drying artifact in
conventional smears or distorted cells at the
rim of liquid-based cytology specimens.

Differential Diagnosis

Reactive Changes The nucleus in cells with
reactive changes may increase up to two times
the area of the nucleus of a normal intermediate
squamous cell with hypochromasia, fine chroma-
tin, and smooth nuclear contour. The N/C ratio is
low, and the cytoplasm is degenerative. Nucleoli
may be seen (Fig. 11.2).

LSIL The nucleus in LSIL cells is usually more
than three times the area of the nucleus of a nor-
mal intermediate squamous cell with irregular
nuclear shape and contour, hyperchromasia,
binucleation/multinucleation, and coarse chro-
matin. Nucleoli are usually inconspicuous.
Typical koilocytes have sharply defined perinu-
clear halos.

Follow-Up Results In a screened US popula-
tion, approximately 50 % of ASC-US cases are
positive for high-risk human papillomavirus (hr-
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HPV). Approximately 10-20 % of women with
ASC-US were proven to have CIN2-3 on biopsy.
Approximately 30-50 % of women with ASC-US
were proven to have CIN1 on biopsy [9].

Management The 2012 updated consensus
management guidelines recommend that high-
risk HPV testing is the preferred method for
women ages 25 years or older, although repeat
cytology at 1 year is acceptable. Colposcopy is
not an option for women with ASC-US in the
2012 updated guideline. For women ages 21-24
years with ASC-US, repeat cytology at 1 year is
the preferred method, although high-risk HPV
testing is acceptable.

ASC-H

Definition

ASC-H represents squamous cells with findings
that are suggestive of high-grade SIL (HSIL) and
accounts for less than 10 % of ASC cases.

Morphology(Fig.11.3)

Small cell pattern (atypical immature squamous
metaplasia): immature (small) squamous cells
with high N/C ratio but mild-moderate nuclear
atypia

1. Small fragments or individual cells

2. Nuclei size is 1%-2'% times larger than nor-
mal intermediate cell nuclei

3. Smooth to slightly irregular
membrane

4. Increased N/C ratio, similar to that of HSIL

5. Finely granular and evenly distributed
chromatin

6. Inconspicuous or absent nucleoli

nuclear

Hyperchromatic crowded group (HCG)

pattern:

1. Groups of crowded cells with sharp linear
edges

2. Polygonal cells containing nuclei with loss of
polarity or difficultly visualized nuclei and
dense cytoplasm
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Fig.11.2 Reactive
endocervical
cells(liquid-based
preparation, LBP).

(a) Endocervical cells
with enlarged nuclei,
fine chromatin, regular
nuclear contour, and
prominent nucleoli
arrange in a glandular
pattern. (b) Reactive
squamous cells in the
presence of
inflammation. Clusters
of squamous cells with
enlarged nuclei, regular
nuclear contour, and
prominent nucleoli

Differential Diagnosis

1. Squamous metaplasia: mostly in sheets and

cobblestone-like clusters or individual cells
with homogenous dense cytoplasm, uniform
round to oval nuclei, smooth nuclear mem-
branes, and fine chromatin (Fig. 11.4).

. Atrophy: sheets/single parabasal cells with
abundant cytoplasm, uniform round to oval

nuclei, smooth nuclear membranes, and fine
chromatin. Cell borders are usually distinct.

. Repair: flat sheets with maintained polarity

(streaming) containing cells with minimal
nuclear enlargement (1%4-2 times enlarge-
ment), smooth nuclear membrane, mild
hyperchromasia, finely granular and evenly
distributed chromatin, prominent single or
multiple nucleoli, dense cytoplasm with
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Fig. 11.3 ASC-H (liquid-based preparation, LBP). (a)
Single small cell with scant cytoplasm, high N/C ratio,
and a dark hyperchromatic nucleus which shows round
nuclear contour and irregular chromatin distribution. (b)
A loose cluster of cells with metaplastic cytoplasmic
change, high N/C ratio, hyperchromatic nuclei, variation
in size of nuclei, and minimal irregular nuclear contour.

polychromasia, or vacuolization in a back-
ground of inflammation (Fig. 11.5).

4. Radiation: markedly enlarged cells with no
significant increase of N/C ratio, bizarre cell
shapes, variable nuclear size, binucleation/
multinucleation, smudging chromatin, promi-

(c) A relatively large cluster of cells with thin rim of cyto-
plasm, high N/C ratio, and round hyperchromatic nuclei.
(d) Single small cell with metaplastic cytoplasmic change,
high N/C ratio, and a dark hyperchromatic irregular
nucleus and irregular chromatin distribution. (e) A hyper-
chromatic group of cells with dark nuclei and nuclei over-
lapping, which are difficult to be ascertain

nent single/multiple nucleoli, and cytoplasmic
vacuolization.

5. Histiocytes: streaming single cells with
round, ovoid, and bean-shaped nuclei, foamy
cytoplasm, a low N/C ratio, and fine cytoplas-
mic vacuoles.
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Fig. 11.4 Squamous metaplasia (liquid-based prepara-
tion, LBP). Individual cells with homogenous dense cyto-
plasm, uniform round to oval nuclei, smooth nuclear
membranes, and fine chromatin

Fig. 11.5 Repair (liquid-based preparation, LBP). Flat
sheets with maintained polarity containing cells with min-
imal nuclear enlargement, smooth nuclear membrane,
mild hyperchromasia, finely granular and evenly distrib-
uted chromatin, prominent nucleoli, and dense cytoplasm

6. HSIL: cells with conspicuous nuclear atypia,
a greater N/C ratio (nuclear size >2x the size
of mnormal intermediate cells), more
pronounced irregular nuclear contours, and
marked coarse chromatin.

7. Endometrial cells: small cells with bean-
shaped nuclei and smudgy chromatin in 3D
clusters (Fig. 11.6).

Follow-Up Results
Approximately 30-50 % of ASC-H cases prove

to have CIN2 or CIN3 on follow-up biopsy, and
the incidence is higher in younger patients [10].

Management

The 2012 updated consensus management guide-
lines recommend women with ASC-H cytology
to undergo colposcopy regardless of HPV results.
Reflex HPV testing is not recommended. Recent
studies and CAP survey results indicate that
HPV-positive rate is about 50-60 % in women
with ASC-H Pap test.

Follow-up of patients with HPV-negative
ASC-Hresults yielded very low rates of detectible
CIN2/3 (1.6 %) and no diagnoses of cervical can-
cer. Triage of study patients with HPV-negative
ASC-H results to routine HPV and cytology co-
testing at 1 year was a safe follow-up option [11].

LSIL

Definition
LSIL represents squamous cells with mild dys-
plasia or koilocytosis caused by both low-risk
and high-risk HPV infections. The majority of
LSIL represent a transient HPV infection which
usually regresses within 1-2 years. Less than 2 %
of LSIL will progress to invasive cervical carci-
noma if untreated.

Koilocytosis represents HPV-associated cyto-
pathic effect in mature intermediate or superficial
cells.

Morphology (Fig. 11.7)

1. Singly or sheets of mature/superficial squa-
mous cells with distinct cytoplasmic borders.

2. Slightly increased N/C ratio.

3. Nuclear size >3 times the size of a normal
intermediate nucleus.

4. Variable nuclear size and shape.

5. Smooth to slightly irregular
membranes.

6. Variable hyperchromasia.

7. Binucleation or multinucleation may be
seen.

8. Slightly coarse but
chromatin.

9. Koilocytosis: squamous cells with well-
defined perinuclear cavitation and a dense
peripheral rim of cytoplasm together with
nuclear abnormalities.

nuclear

evenly distributed
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Fig.11.6 Endometrial
cells (liquid-based
preparation, LBP).

(a) A tight cluster of
small cells in 3D
structure. (b) Small cells
with bean-shaped nuclei
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10. Other LSIL cells include macrocytes, kite
cells with cytoplasmic tails, polka dot cells
with cytoplasmic globules, and balloon cells
with clear cytoplasm.

Differential Diagnosis

1. Reactive squamous cells with nonspecific
halos. Nonspecific perinuclear halos usually
show small clearings without nuclear atypia
and can be caused by trichomoniasis infec-

2.

3.
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tion, other inflammatory changes, or artifact
during slide preparation (Figs. 11.8 and 11.9).
Reactive endocervical cells can show
enlarged nuclei and hyperchromasia which
may mimic LSIL cells. However, reactive
endocervical cells usually show regular
nuclear contour and prominent nucleoli
(Fig. 11.10).

Parakeratosis or atypical parakeratosis
(ASC-US). The cells with parakeratosis are
much smaller than koilocytes and do not dis-
play atypia. The cells with atypical parakera-
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Fig. 11.7 LSIL (liquid-based preparation, LBP). (a)
Squamous cells with slightly increased N/C ratio, slightly
coarse chromatin, irregular and hyperchromatic nuclei,
well-defined perinuclear cavitation, and a dense periph-
eral rim of cytoplasm. (b) Single squamous cells with
slightly enlarged, irregular, and hyperchromatic nuclei,
well-defined perinuclear cavitation, and a dense periph-
eral rim of cytoplasm. (¢) A cluster of squamous cells with
enlarged, highly irregular, and hyperchromatic nuclei,
relatively abundant dense cytoplasm, slightly increased
N/C ratio, and well-defined perinuclear cavitation. (d)
Single squamous cells with binucleation, well-defined
perinuclear cavitation, and relatively abundant dense

cytoplasm. (e) Single squamous cells with multinucle-
ation and well-defined folded perinuclear cavitation. (f)
Squamous cells with small, but highly hyperchromatic,
nuclei and well-defined perinuclear cavitation. (g) LSIL
versus ASC-US. Cells with slightly enlarged, slightly
hyperchromatic nuclei and binucleation. (h) SIL, grade
cannot be determined. Atypical squamous cells with irreg-
ular hyperchromatic nuclei, moderate amount of cyto-
plasm, and slightly increase N/C ratio. Based on the
nuclear features, these cells are interpreted as SIL, but not
gradable due to moderate amount of cytoplasm and
absence of perinuclear halo
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Fig. 11.8 Reactive squamous cells in the presence of
trichomonas vaginalis. Clusters of squamous cells with
enlarged nuclei, regular nuclear contour, and prominent
nucleoli on the upper right corner. Trichomonas vaginalis
can be seen in the center of the image (liquid-based prepa-
ration, LBP)

tosis show nuclear atypia but not enough for a
diagnosis of LSIL cells (Fig. 11.1).

4. Postpartum changes.Navicular cells found
in pregnant women can show empty vacu-
oles which may mimic perinuclear halos.
However, nuclei are round to oval and uni-
form with fine and evenly distributed
chromatin.

Follow-Up Results

Approximately 15-25 % of LSIL cases prove to
have histologic CIN2 or CIN3 during follow-up
biopsies [12].

Fig.11.9 Nonspecific clear perinuclear halos can be seen
in glycogenated intermediate cells during pregnancy or
other conditions. These cells lack typical nuclear features
of LSIL (liquid-based preparation, LBP)

Fig. 11.10 Reactive endocervical cells with enlarged
nuclei and hyperchromasia, but regular nuclear contour. A
nonspecific clear perinuclear halo is also seen in a reactive
squamous cell (liquid-based preparation, LBP)
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Fig.11.11 LSIL-H (liquid-based preparation, LBP). LSIL cells (a) were found on this Pap smear together with ASC-H
cell (b)

Management

The 2012 updated consensus management guide-
lines recommend women with LSIL cytology
and no HPV test or a positive HPV test to undergo
colposcopy. If contesting shows HPV-negative
LSIL, a repeat co-testing at 1 year is preferred,
but colposcopy is acceptable. For women with
LSIL who are aged 21-24 years, follow-up with
cytology at 12-month intervals is recommended.
For pregnant women with LSIL, colposcopy is
preferred. HPV-positive rate is about 70-80 % in
women with LSIL Pap test. HPV prevalence
declines in older age groups. CIN 2/3 follow-up
rate was very low in women 50 years and older
with HPV-negative LSIL. HPV testing can be an
option for old women in the guideline. In recent
years, more women with LSIL Pap test had HPV
testing result due to the increase of co-testing for
women 30 years and older. Some research find-
ings support recent recommendations for repeat
co-testing after 1 year as an appropriate option
for patients with HPV-negative low-grade squa-
mous intraepithelial lesion (LSIL) [13].

LSIL-H (LSIL-Cannot Exclude HSIL)

LSIL-H represents cases with LSIL that also con-
tain a few cells that are suspicious for, but not diag-
nostic of, HSIL (Fig. 11.11). Studies have found
that these women have a significantly higher likeli-
hood of a high-grade intraepithelial lesion on

biopsy than women with LSIL only. The HPV-
positive rate is also higher in women with LSIL-H
than that in women with LSIL only. LSIL-H is a
unique category of cytologic abnormality associ-
ated with distinctive HPV and CIN 2/3+ diagnostic
rates. LSIL-H is not included in the 2001 TBS cat-
egory, but has been used by some laboratories [14].

HSIL

Definition

HSIL represents squamous cells with moderate
dysplasia, severe dysplasia, and carcinoma in
situ. Most HSILs are caused by persistent high-
risk HPV infection and hence have increased pro-
gressing potential. Approximately 1.4 % of HSIL
cases will progress to invasive cervical squamous
cell carcinoma.

Morphology (Fig.11.12)

1. HSIL cells often occur singly, in small aggre-
gates, or syncytial-like hyperchromatic groups
with irregularity of polarity.

2. HSIL cells are typically smaller than LSIL

cells, but vary from small basal-type to larger

LSIL-like cells.

Markedly increased N/C ratio.

4. Irregular nuclear contours, hyperchromasia,
and chromatin clumping or granularity.

5. Inconspicuous nucleoli.

hed
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Fig. 11.12 HSIL (liquid-based preparation, LBP). (a)
Small aggregate of small cells with markedly increased
N/C ratio, irregular nuclear contours, hyperchromasia and
chromatin clumping or granularity, and inconspicuous
nucleoli. (b) Small aggregate of small cells with variation
in size of nuclei, markedly increased N/C ratio, hyper-
chromasia, and chromatin clumping. (¢) Single small cells
with variation in size of nuclei, markedly increased N/C
ratio, hyperchromasia, and chromatin clumping. (d) Cells
can be large, but also contain enlarged hyperchromatic
nuclei with irregular nuclear contour. The markedly

increased N/C ratio is maintained. (e) Single HSIL cell
with very coarse chromatin and high N/C ratio. (f) Single
HSIL cells with variation in size, high N/C ratio, and
coarse chromatin. (g) A cluster of hyperchromatic group
cells with high N/C ratio, irregular nuclear contour, and
coarse chromatin. (h) A small group of HSIL cells with
very small nuclei, but markedly high N/C ratio. (i) Large
HSIL cells with hyperchromatic nuclei, irregular nuclear
contour, and markedly increased N/C ratio. (j) HSIL cells
with involvement of endocervical glands. (k) HSIL cells
involving endocervical glands can contain vacuoles
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Fig.11.12 (continued)
Differential Diagnosis 2. Herpes: Cells infected with HSV can be mul-
tinucleated or mononuclear cells with nuclei
1. LUS: Cells are in cohesive tissue fragments exhibiting ground glass appearance due to
with uniform round/oval and well-ordered intranuclear viral particles and enhancement
nuclei, evenly distributed chromatin, and of the nuclear envelop due to margination of
mildly increased N/C ratio. The nucleoli may chromatin. Intranuclear inclusions and nuclear

be present. molding may be present (Fig. 11.13).
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Fig. 11.13 Herpes. (a—c) Liquid-based preparation. (d) H&E stain of biopsy specimen. Mononuclear or multinucle-
ated cells with nuclei exhibiting ground glass appearance, margination of chromatin, and nuclear molding

3. Adenocarcinoma in situ (AIS) cells show
atypical nuclei but more glandular differentia-
tion such as nuclear feathering and rosettes.

4. Squamous cell carcinoma cells often show
prominent nucleoli and background necrosis.

5. Follicular cervicitis shows small lympho-
cytes with less hyperchromasia.

Follow-Up Results

Approximately 60 % of HSIL cases prove to have
CIN 2+ lesions at colposcopy. Five-year cervical
cancer risk is 8 % among women 30 years of age,
and older and the risks are modified by HPV test
results [15].

Management

The 2012 updated consensus management
guidelines recommend that women with HSIL
cytology should undergo immediate loop elec-
trosurgical excision or colposcopy is accept-
able, except in special populations. Triage using

either reflex HPV testing or repeat cytology
alone is unacceptable.

Squamous Cell Carcinoma

Definition
Squamous cell carcinoma represents malig-
nant cells with squamous differentiation.

Cervical squamous cell carcinoma usually
affects women between the ages of 40 and 55
years, about 10 years later than intraepithelial
lesions.

Morphology
Keratinizing Squamous
(Fig. 11.14)

Cell Carcinoma

1. Individual or small clusters with marked vari-
ation in cellular size and shape.

2. Caudate and spindle cells can be present
with dense orangeophilic cytoplasm, and
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Fig. 11.14 Keratinizing squamous cell carcinoma (lig-
uid-based preparation, LBP). (a) Individual or small clus-
ters of squamous cells with marked variation in cellular
size and shape, keratotic changes including hyperkerato-
sis, or pleomorphic parakeratosis with dense orangeo-
philic cytoplasm. Nuclei with variable size and shape,
irregular membrane, hyperchromasia, and coarsely granu-
lar and irregularly distributed chromatin. (b) Clusters of

squamous cells with marked variation in cellular/nuclear
size and shape, keratotic changes, hyperchromasia, and
coarse chromatin. (¢) Very large bi-/multinucleated cells
can be seen. (d) Cytoplasm is usually dense. (e) Tumor
diathesis (clinging diathesis in LBP: necrotic material at
the periphery of the cell groups in liquid-based prepara-
tion) can be seen. (f) Tadpole cell with ample orangeo-
philic cytoplasm
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cells often have ample cytoplasm forming
unusual cell shapes such as “tadpole” or
“fiber” cells.

3. Keratotic changes including hyperkeratosis or
pleomorphic parakeratosis.

4. Nuclei with variable size and shape, irregular
membrane, hyperchromasia, coarsely granu-
lar and irregularly distributed chromatin with
parachromatin clearing, and conspicuous
nucleoli but less common than nonkeratiniz-
ing squamous cell carcinoma.

5. Background of tumor diathesis (clinging dia-
thesis: necrotic material at the periphery of the
cell groups in liquid-based preparation).

Nonkeratinizing Squamous Cell Carcinoma

(Fig. 11.15)

1. Single or syncytial sheets of cells with poorly
defined cell borders

2. Enlarged nuclei with prominent irregular
nuclear membrane, coarse and unevenly dis-
tributed chromatin with distinct parachroma-
tin clearing, and prominent nucleoli

3. Cyanophilic, vacuolated, or dense cytoplasm

4. Background of tumor diathesis

Differential Diagnosis

1. Repair. Reparative cells can be large and
hyperchromatic with prominent nucleoli but
tend to be arranged in flat cohesive sheets with
less haphazardly arranged cells and contain
less nuclear atypia.

2. LSIL. LSIL cells especially koilocytes can
mimic keratinizing squamous cell carcinoma
cells with a lower N/C ratio but tend to have
less nuclear atypia without background of
tumor diathesis.

3. HSIL. HSIL cells with significant nuclear
atypia can mimic nonkeratinizing squamous
cell carcinoma but rarely have prominent
nucleoli, bizarre cell shapes (tadpole and fiber
cells), and a tumor diathesis.

4. Benign endometrial cells. Endometrial cells
with blood can mimic small cell nonkeratiniz-
ing SCC, but they tend to have uniform bean-
shaped nuclei without prominent nucleoli.

Z.Liand C. Zhao

Clinical history of menstrual period may be
helpful.

5. Adenocarcinoma. Cervical adenocarcinoma
cells tend to have 3D arrangement with glan-
dular formation with delicate, granular, vacu-
olated cytoplasm, more prominent nucleoli,
and less background tumor diathesis.

Atypical Glandular Cells

Definition

Atypical glandular cells represent glandular cells
with morphologic changes which fall short of an
interpretation of adenocarcinoma either quantita-
tively or qualitatively. It can be divided into
AGC-NOS (not otherwise specified), AGC-EC
(endocervical), and AGC-EM (endometrial).
AGC denotes an increased level of risk for neo-
plasia and not a specific precursor lesion.

Morphology (Fig. 11.16)

AGC-EC represents endocervical cells with
morphologic changes which fall short of an inter-
pretation of endocervical adenocarcinoma in situ
or invasive adenocarcinoma either quantitatively
or qualitatively.

1. Sheets or strips of endocervical glandular
cells with ill-defined cell borders, nuclear
crowding/overlapping

2. Increased N/C ratio, but more cytoplasm than
atypical endometrial cells

3. Enlarged nuclei with hyperchromasia, moder-
ately coarse chromatin, and occasional mitosis

4. Rare cell groups with rosetting or feathering

AGC-EM represents endometrial cells with
morphologic changes which fall short of an inter-
pretation of endometrial adenocarcinoma either
quantitatively or qualitatively.

1. Small groups of cells (usually 5-10 cells per
group) with ill-defined cell borders, scant
cytoplasm, or occasional vacuoles.

2. Nuclei are slightly enlarged compared to nor-
mal endometrial cells with mild hyperchro-
masia and occasional small nucleoli.
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Fig. 11.15 Nonkeratinizing squamous cell carcinoma
(liquid-based preparation, LBP). (a) Syncytial sheets of
cells with poorly defined cell borders, dense cytoplasm,
enlarged nuclei, prominent irregular nuclear membrane,
and coarse chromatin. (b) Poorly differentiated squamous
cell carcinoma cells with very large nuclei and prominent
nucleoli. (¢) Single poorly differentiated squamous cell

A

carcinoma cells with very large nuclei, scant cytoplasm,
and coarse chromatin. (d) Single poorly differentiated
squamous cell carcinoma cell with markedly irregular and
large nucleus. (e) Tumor diathesis (clinging diathesis in
LBP: necrotic material at the periphery of the cell groups
in liquid-based preparation) can be seen
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Fig. 11.16 Atypical glandular cells (liquid-based prepa-
ration, LBP). (a) A group of hyperchromatic cells in a
glandular architecture with enlarged nuclei. (b) Sheets endo-
cervical glandular cells with ill-defined cell borders, nuclear
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crowding/overlapping, increased N/C ratio, and vacuoles.
(c) Sheets endocervical glandular cells with ill-defined cell
borders, nuclear crowding/overlapping, enlarged nuclei
with hyperchromasia, and slightly coarse chromatin.
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Differential Diagnosis

1. Normal endocervical cells. These cells are in
honeycomb/palisading arrangements with
delicate cytoplasm, small round uniform
nuclei, smooth nuclear membranes, and
vesicular and evenly distributed chromatin.
Nucleoli may be seen in reactive endocervical
cells which may have slightly enlarged nuclei
with minimal hyperchromasia.

2. Normal endometrial cells. These cells are
present in tight three-dimensional cell clusters
or loose cell group arrangements with small
round/oval/bean-shaped nuclei, fine and
evenly distributed chromatin, and minimal/no
nuclear atypia.

3. Tubal metaplasia. It represents columnar
cells with cilia and/or terminal bars. These
cells are in small groups or pseudostratified/
crowded groups with round/oval nuclei
which may be enlarged, pleomorphic, and
hyperchromatic.

Follow-Up Results

AGC can be associated with benign lesions
including polyps and metaplasia, but also with
neoplasias including adenocarcinomas of the
endometrium, cervix, ovary, fallopian tube, and
other sites. Follow-up results showed that approx-
imately 20 % of women with AGC prove to have
CIN2+, 3 % prove to have adenocarcinoma in
situ, and 5 % prove to have invasive adenocarci-
noma [16, 17].

Although the cancer risk is lower in women
younger than 35 years of age with AGC, the
risk of CIN 2+ is higher, and intensive assess-
ment is warranted at all ages. In the KPNC
cohort, CIN 3+ was found in 9 % of women

<
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aged 30 years and older with AGC cytology,
with cancer in 3 %.

Management

The 2012 updated consensus management guide-
lines recommend women with all subcategories
of AGC except atypical endometrial cells to have
colposcopy with endocervical sampling regard-
less of HPV result. In women 35 years of age and
older or women younger than 35 years but at
increased risk for endometrial neoplasia with all
subcategories of AGC, endometrial sampling is
recommended in conjunction with colposcopy
and endocervical sampling. For women with
atypical endometrial cells, initial evaluation with
endometrial and endocervical sampling is pre-
ferred, but colposcopy is acceptable either at the
initial evaluation or deferred.

Adenocarcinoma In Situ

Definition

Endocervical AIS is an in situ tumor without inva-
sion, and it occurs 10-15 years earlier than inva-
sive adenocarcinoma. Since AIS is also associated
with HPV infection, it does coexist with CINs in
approximately 20-50 % of patients. A diagnosis
of AIS on a Pap test does not exclude invasive
adenocarcinoma, and a histological examination
is necessary for a definitive diagnosis.

Morphology (Fig. 11.17)

1. Cells in groups and strips with rosette forma-
tion, feathering, crowding, and/or stratifica-
tion with indistinct cell borders

2. Finely vacuolated cytoplasm

3. Increased N/C ratio

Fig. 11.16 (continued) (d) Strips of endocervical glan-
dular cells with enlarged hyperchromatic nuclei, coarse
chromatin, and occasional prominent nucleoli. (e) Strips
of endocervical glandular cells with enlarged hyperchro-
matic nuclei and variation in nuclear size and shape. (f)

Small cluster of cells with ill-defined cell borders, scant
cytoplasm, enlarged nuclei, and occasional small nucleoli.
(g) Rare mitosis can be present. (h) Occasional vacuoles
can be present



Fig.11.17 Adenocarcinoma in situ (AIS) (liquid-based  tion, enlarged hyperchromatic nuclei, and inconspicuous
preparation, LBP). (a) Strip of endocervical cells with  nucleoli. (b) Small cluster of glandular cells with elon-
indistinct cell borders, nuclear crowding and stratifica-  gated nuclei, relatively smooth nuclear membrane,
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4. Elongated nuclei with smooth to markedly
irregular nuclear membrane, hyperchromasia,
evenly distributed fine to coarsely granular
chromatin, inconspicuous nucleoli, and vari-
able mitosis

Differential Diagnosis

1. Normal/reactive endocervical cells. These
cells are in honeycomb/palisading arrangements
with delicate cytoplasm, small round uniform
nuclei, smooth nuclear membranes, and vesicu-
lar and evenly distributed chromatin. Nucleoli
may be seen in reactive endocervical cells.

2. Normal endometrial cells. These cells are
usually in tight three-dimensional cell clusters
or loose cell group arrangements with small
round/oval/bean-shaped nuclei, fine and
evenly distributed chromatin, and minimal/no
nuclear atypia. Feathering, rosettes, and mito-
ses are not seen.

3. Tubal metaplasia. These cells are columnar
cells with cilia and/or terminal bars in small
groups or pseudostratified/crowded groups
with round/oval nuclei which may be
enlarged, pleomorphic, and hyperchromatic.

4. HSIL. HSIL cells can form hyperchromatic
crowded groups and have mitoses as AIS
cells. However, features of glandular differ-
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entiation and feathering are not seen in
HSIL cells.

5. Invasive adenocarcinoma. The finding of
prominent nucleoli and tumor diathesis favors
a diagnosis of invasive adenocarcinoma.

Follow-Up Results

Besides adenocarcinoma, CINs were also found
in approximately 20-50 % of women with AIS
cells on Pap smear.

Management

The 2012 updated consensus management guide-
lines recommend women with all subcategories
of AIS to have colposcopy with endocervical
sampling regardless of HPV result. In women 35
years of age and older or women younger than 35
years but at increased risk for endometrial neo-
plasia with AIS, endometrial sampling is recom-
mended in conjunction with colposcopy and
endocervical sampling.

Adenocarcinoma

Adenocarcinoma cells detected on Pap tests can
be from endocervix, endometrium, or extrauter-
ine in origin (vagina, ovaries, fallopian tubes, and
metastasis) (Table 11.1).

Table 11.1 Comparison between endocervical and endometrial adenocarcinomas

Cellular feature
Architecture

Cell size Larger

Cell shape Columnar, less round

Cytoplasm Abundant, granular, and
eosinophilic, distinct cell border

Nuclei Enlarged, thickened irregular
nuclear membrane

Chromatin Coarse chromatin

Nucleoli Prominent macronucleoli, multiple

Diathesis Clinging dirty tumor diathesis

<

Endocervical adenocarcinoma
Strips, sheets, and 3D clusters

Endometrial adenocarcinoma
Individual and 3D clusters
Smaller

Round to oval/cuboidal

Scant, vacuolated, polymorphonuclear
engulfment, indistinct cell border

Rounded up, smaller

Fine to clumped chromatin
Small inconspicuous
Watery tumor diathesis

Fig. 11.17 (continued) hyperchromasia, evenly distrib-
uted chromatin, nuclear stratification, and feathering. (c)
Small cluster of glandular cells with nuclear crowding,
stratification, and feathering. (d) Large cluster of hyper-
chromatic group of cells with elongated nuclei, nuclear

overlapping, stratification, and occasional small nucleoli.
(e) Large cluster of hyperchromatic group of cells with
enlarged elongated nuclei and slightly coarse chromatin.
(f) Mitosis can be present. (g) Occasional small prominent
nucleoli can be present



Fig. 11.18 Endocervical adenocarcinoma(liquid-based  irregular coarse chromatin, and prominent macronucleoli.
preparation, LBP). (a) Endocervical adenocarcinoma (b) Endocervical adenocarcinoma cells with markedly
cells with markedly enlarged nuclei, pleomorphic shape, enlarged nuclei, variation in size and shape, irregular
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Morphology

Endocervical Adenocarcinoma (Fig. 11.18)

1. Strips, sheets, or 3D clusters of glandular cells
with distinct cell borders and abundant eosin-
ophilic cytoplasm

2. Enlarged nuclei with thickened and undulat-
ing irregular nuclear membrane, coarsely
granular, hyperchromatic chromatin, and
prominent nucleoli (may be multiple and
irregular)

3. Necrotic tumor diathesis and/or blood

Endometrial Adenocarcinoma (Fig. 11.19)

1. Single or well-preserved three-dimensional
groups of variably sized glandular cells with
anisonucleosis and nuclear overlapping/
crowding

2. Vacuolated cytoplasm with frequent large
vacuoles and polymorphonuclear engulfment

3. Round up nuclei with thickened nuclear mem-
brane, fine to clumped chromatin, and small
nucleoli

4. Watery tumor diathesis

Differential Diagnosis

1. Normal/reactive endocervical cells. These
cells are in honeycomb/palisading arrange-
ments with delicate cytoplasm, small round
uniform nuclei, smooth nuclear membranes,
and vesicular and evenly distributed chroma-
tin. Nucleoli may be seen in reactive endocer-
vical cells.

2. Normal endometrial cells. These cells are
usually small round/oval/bean-shaped nuclei,

<
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fine and evenly distributed chromatin, and
minimal/no nuclear atypia.

3. Tubal metaplasia. These cells are columnar
cells with cilia and/or terminal bars in small
groups or pseudostratified/crowded groups
with round/oval nuclei.

4. AIS. AIS cells can have feathering, but with
less atypia and inconspicuous nucleoli. The
finding of tumor diathesis favors invasive
adenocarcinoma.

Normal Endometrial Cells

The risk of endometrial lesions is very low in
young women with normal endometrial cells in
Pap test. The age to report the normal endome-
trial cells has been changed from 40 years and
above to 45 years and above in the updated 2014
TBS.

Others

Other malignant neoplasms which can occur in
Pap tests include some rare variants of cervical
adenocarcinoma [villoglandular adenocarci-
noma, minimal deviation adenocarcinoma (ade-
noma malignum), intestinal-type
adenocarcinoma, endometrioid cervical adeno-
carcinoma, clear cell carcinoma, serous carci-
noma, mesonephric adenocarcinoma,
adenosquamous cell carcinoma, glassy cell carci-
noma, adenoid cystic carcinoma and adenoid
basal cell carcinoma] and other types of malig-
nant neoplasm [small cell and large cell neuroen-
docrine carcinomas, extramammary Paget’s

Fig.11.18 (continued) coarse chromatin, and prominent
nucleoli. (¢) Endocervical adenocarcinoma cells with
markedly enlarged nuclei, variation in size and shape,
irregular coarse chromatin, prominent macronucleoli, and
plenty cytoplasm. (d) Mitosis can be easily seen. (e)

Occasional vacuoles can be seen. (f) Necrotic tumor dia-
thesis and pleomorphic tumor cell. (g) Tighter cluster of
poorly differentiated endocervical adenocarcinoma cells
with less cytoplasm, enlarged pleomorphic nuclei, and
prominent nucleoli and tumor diathesis
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Fig. 11.19 Endometrial adenocarcinoma(liquid-based overlapping/crowding, round nuclei, thickened nuclear
preparation, LBP). (a) Three-dimensional group of vari- membrane, fine to clumped chromatin, and small nucleoli.
ably sized glandular cells with anisonucleosis and nuclear  (b) Three-dimensional groups of glandular cells with
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Fig. 11.19 (continued) nuclear overlapping and crowd-
ing. (¢) 3D group with papillary projection. (d) Cluster of
well-differentiated endometrial endometrioid adenocarci-
noma cells with slightly enlarged nuclei, scant cytoplasm,
nuclear overlapping, and mild coarse chromatin. (e)
Cluster of well-differentiated endometrial endometrioid
adenocarcinoma cells with variation in size, scant cyto-
plasm, and mild coarse chromatin. (f) Small group of
moderately differentiated endometrial endometrioid ade-

disease, metastatic carcinoma (ovarian, colorec-
tal, breast, and other sites), malignant melanoma,
lymphoma, myeloid sarcoma, malignant mixed
Miillerian tumor, rhabdomyosarcoma, leiomyo-
sarcoma, Ewing sarcoma, and gestational tropho-
blastic diseases]. These entities are very rare and
are not detailed here.
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