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Abstract

Cervical cancer is the third most common cancer after breast and colorectal cancers worldwide, and the
second most common gynecological malignancy after endometrial cancer. Cervical cancer screening was
first described by Papanicolaou in 1941 using the PAP smear test. The incidence of invasive cervical cancer
clearly reduced with the common use of PAP smear in developed countries. The basic methods used for
diagnosis of premalignant lesions of the cervix are determination with colposcopy, biopsy and HPV DNA
typing. Cervical premalignant lesions cannot be observed with the naked eye, other than exophytic or
papillary lesions of condyloma acuminatum. Condyloma acuminatum are simultaneously LSIL. LSIL and
HSIL differentiation cannot be made with colposcopy. Due to better repeatability and interobserver
compliance, the World Health Organization (WHO) recommends a 2-layer HSIL/LSIL system. In the 3-layer
CIN system, CIN1 is equivalent to LSIL, while CIN3 equivalent is HSIL. The lesions are frequently
encountered in routine biopsies, and in some cases, differential diagnosis may be difficult. Basal cell
hyperplasia, atrophy, reactive and repair-induced atypia and immature squamous metaplasia may mimic
precancerous lesions. Although histomorphology is gold standard, P16 and Ki-67 are beneficial
immunohistochemical ancillary testes. However, it should be kept in mind that p16 can be positive in LSIL,

and negative in HSIL.
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Introduction

Cervical cancer is observed in 3™ place after
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breast and colorectal cancers in the world in general

flkay Cinar and is the 2" most common gynecological
malignancy after endometrial cancer (Eser, 2010).
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2014). For more than 90% of cervical cancer and

cervical intraepithelial neoplasia (CIN) cases, the
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CIN1/CIN2/CIN3 linked to the degree of effect on
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the epithelium. CIN1 is also known as low grade
intraepithelial lesion (LSIL), while CIN2 and CIN3
are known as high-grade intraepithelial lesion
(HSIL). Lesions beginning as CIN1 may transform
to CIN2 or may develop “de novo” without
progression to CIN2 and CIN3 (Gupta &Basavaraj,
2018). The progression potential of these types of
lesions has been researched in many studies.
According to the study by Ostor et al., 60% of CIN1
lesions regress, 11% transform to carcinoma in situ
(CIS) and only 1% result in invasive cancer. For
CIN2, 40% regress and 33% of CIN3 regress. For
CIN2, 5% transform into invasive cancer, while
12% of CIN3 transform to invasive cancer (Ostor,
1993).

Adenocarsinomas are 2" most common
cervical cancers after squamous cancers. Precursors
of adenocancers are adenocarcinoma in situ (AIS)
or glandular lesions. Glandular lesions may be
multifocal. AIS is associated with HPV at rates of
90% (Quint et al., 2010).

Screening Method

Cervical cancer screening was first described by
Papanicolaou in 1941 using the PAP smear test. The
incidence of invasive cervical cancer clearly
reduced with the common use of PAP smear in
developed countries, with regression in cervical
cancer incidence falling to sixth or even tenth place
in some countries (Eser, 2010; Ferlay et al., 2015).
According to Republic of Turkey Ministry of Health
records, in Turkey cervical cancer incidence is in 9™
place (Sencan | et al., 2014). In recent years, the
HPV test has been used as a screening method.
Although screening test is not suggested before 21
years of age, it is recommended to have a pap smear
test every 3 years in the 21-29 age range, and a pap
smear test every 3 years or co-test (HPV and PAP
smear test combination) every 5 years after the
age 30 years old.(Saslow et al., 2012).

The Bethesda system, developed for
standardization of PAP smear reports, standardized
a diagnostic approach for cervical cytology and was
most recently updated in 2014 (Nayar et al., 2015).
In this system, cervical epithelial lesions are
classified as atypical squamous cells, atypical
squamous cells with undetermined significance
(ASC-US) and atypical squamous cells not
excluding high-grade cervical intraepithelial lesions
(ASC-H) (Table 1) (Nayar et al., 2015). ASC-US
diagnosis is reported for up to 5% of cervical smears
with low repeatability between pathologists. When
these cases are monitored, just as intraepithelial
lesions or malignancy may not be encountered,
varying rates of CIN may be observed (Edebal et al.,

40

2017). A study by Katki et al. (2013) identified that
patients with ASC-H identified on PAP smear had
CIN2 prevalence of 35%, CIN3 prevalence of 18%
and cervical cancer incidence rates of 2.6% after
colposcopy and biopsy.

Table 1. Classification of squamous cell abnormalities
with the Bethesda system
SQUAMOUS CELLS
+  Atypical squamous cells
- Undetermined significance (ASC-US)
- Cannot exclude HSIL (ASC-H)
« Low-grade squamous intraepithelial lesion (LSIL)
-( HPV/mild dysplasia/CIN1)
» High-grade squamous intraepithelial lesion (HSIL)
-(Moderate/severe dysplasia/CIN2/CIN3/CIS)
» Squamous cell carcinoma

Diagnostic methods

The basic methods used for diagnosis of
premalignant lesions of the cervix are determination
of cervical lesions with colposcopy, biopsy and
HPV DNA typing. Though the Bethesda system
was developed for use in description of cervical
cytologic samples, it is still used for histologic
diagnosis. For biopsy material, the most common
classifications are the CIN classification and the
Bethesda system (Table 2).
Table 2. Comparison of Bethesda and CIN
classifications
CIN1: Dysplasia of lower 1/3 of epithelium LSIL

CIN2: Dysplasia of 2/3 of HSIL
epithelium/koilocytosis
CIN3: Dysplasia of more than 2/3 of HSIL
epithelium

P16

P16 is a protein coded on the 9™ chromosome of
the CDKN2A gene in humans, which acts as a G1
control point regulator and cyclin-dependent kinase
inhibitor tumor suppressor. It accumulates in the
cytoplasm and nuclei of cells infected with HPV and
with loss of control of the cell cycle (Wentzensen et
al., 2007; Tsoumpou et al. 2009). P16 is used as a
sensitive and specific marker for determination of
cervical cancer and precursors (Wentzensen et al.,
2007; Cuschieri et al., 2008; Gustinucci et al.,
2012). The use of P16 and Ki-67 together increases
the diagnostic sensitivity (Sun et al., 2018).
According to LAST (lower anogenital squamous
terminology standardization project) project results,
it is recommended that CIN2 showing over
expression of P16 should be classified as HSIL and
treated accordingly for lesions associated with
HPV. If CIN2 lesions do not show P16
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overexpression, they may be assessed as LSIL with
low risk of progression (Darragh et al., 2013).

HPV

HPV infection is shown to be a critical precursor
for squamous and adenocancers of the cervix
(Moore et al., 2010). HPV transmitted by sexual
routes infects the basal layer of the cervical
epithelium in the transformation zone. Proliferation
of the virus causes changes in the lower 1/3 of the
epithelium,  enlargement  of the nuclei,
hyperchromasia and koilocytosis. These changes
are named CIN1 or LSIL. Natural immunity clears
90% of HPV infections and the lesion disappears. In
10% of infected women, persistent oncogenic HPV
infection causes inactivation of tumor-suppressing
genes (p53, pRB) due to viral oncoproteins of E6
and E7. Thus, control of the normal cell cycle is lost.
Without natural control mechanisms, proliferation
of cells causes formation of high- grade lesions
(Doorbar et al., 2012).

Terminology

At the beginning of the 20" century, terms like
“surface carcinoma, intraepithelial carcinoma or
carcinoma in situ” were used for cells with
carcinoma features in situations which had not
exceeded the basal membrane. Diagnosis of
carcinoma in situ (CIS) determined by 2 clinical
approaches. While those without CIS did not
require a hysterectomy, those with CIS had
hysterectomy performed. After a duration of over
100 years, the basic approaches are still the same. In
the 1950s, pathologists defined lesions with less
severity than CIS. The term “atypical hyperplasia”
described a lesion with less severity than CIS and
was later changed to dysplasia. Dysplasia is
classified as mild/moderate/severe. While those
with CIS diagnosis continue to have hysterectomy
performed, severe dysplasia began to be treated
with more conservative methods like conization. In
1956 Kos and Durfee defined koilocytes (from the
Greek meaning cave). Definition of the association
between koilocytes and HPV was made 20 years
later. In 1969 Richard revealed the concept that
there may be a spectrum in cervical cancer varying
from mild dysplasia to CIS. This spectrum
determined the CIN term. Mild dysplasia is called
CIN1, moderate dysplasia is CIN2 and severe
dysplasia is called CIN3. For CIN treatment,
hysterectomy is only recommended for women
without expectations of child-bearing.

From 1980 to 2000, the development of
molecular biology led to an understanding of HPV
and cervical carcinogenesis. CIN1/mild
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dysplasia/koilocytic atypia were defined as
histological and cytological equivalents of HPV
infection. These lesions have low progression risk,
most regress during surveillance and treatment is
accepted as clinical observation. Contrary to this,
CIN2/CIN3 and CIS are morphological equivalents
of cell transformation linked to the HPV oncogene.
These lesions have persistent character and have
greater tendency toward progression and invasive
tumor development. As a result, they are accepted
as being high grade. These concepts greatly affected
classification of cervical PAP cytology and
pioneered the Bethesda system. LSIL and HSIL are
terminology recommended for all intraepithelial
neoplasia associated with HPV in the lower
anogenital region, and not just for CIN (Keating et
al., 2001; Lysandra et al., 2016).

Macroscopy

Cervical premalignant lesions cannot be
observed with the naked eye, other than exophytic
or papillary lesions of condyloma acuminatum.
Condyloma acuminatum are simultaneously LSIL.
LSIL and HSIL differentiation cannot be made with
colposcopy (Stoler et al., 2014).

Histopathology

Due to better repeatability and intraobserver
compliance, the World Health Organization (WHO)
recommends a 2-layer HSIL/LSIL system. In the 3-
layer CIN system, CIN1 is equivalent to LSIL,
while CIN3 equivalent is HSIL. CIN2 is the group
with lowest repeatability. For these cases,
classification as HSIL or LSIL according to
immunohistochemical data is recommended (Stoler
etal., 2014).

LSIL

LSIL is a morphologic sign of HPV virion
production in host squamous cells (Stoler, 2000). It
is characterized by proliferation of cells in the
parabasal/basal-like cells in the lower 1/3 of the
epithelium. The normally-observed garden-fence
like sequence of basal cells is lost. Mitosis is limited
to this area. Koilocytic atypia characterized by
increased nucleus/cytoplasm rates, perinuclear halo
and grapeseed-like disrupted nuclear contours is
typical of LSIL. Koilocytosis is mostly observed in
the upper portion of the epithelium. At the surface
parakeratosis or hyperkeratosis may be observed
(Koss &Durfee, 1956). Most koilocytosis is
observed in HSIL; however, not in all.
Histomorphological findings are the gold standard.
Immunohistochemistry may be beneficial for cases
where definite decision cannot be made. Clear
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atypical cells and atypical mitosis presence does not
comply with LSIL. In these situations, it is more
appropriate to make HSIL diagnosis. Most LSIL
cases regress within 1 year. The treatment protocol
for LSIL is based on surveillance (Stoler et al.,
2014).

HSIL

In HSIL, there are hyperchromatic atypical cells
with loss of maturation and large nuclei affecting
more than 1/3 of the epithelium (Figure 1). Mitosis
has reached the upper layers of the epithelium and
atypical mitosis may be observed. There is strong
staining with P16 (Figure 2 and 3). According to
histomorphological appearance, it may be typed as:

-Thin HSIL (less than 10 cell thickness)

-Keratinized HSIL (abnormal keratinization on
the surface, dyskeratotic cells in the epithelium and
atypia)

-Condylomatous ~ HSIL  (condyloma-like)
(Darragh et al., 2013; Stoler et al., 2014).

HSIL treatment is applied with cryotherapy
thermal ablation, LEEP or conization. It is
important to fully remove the transformation zone
(Darragh et al., 2013).

Figure 1. HSIL: dysplasia of more than 1/2 of
epithelium(arow) (H&E, X20).

42

Figure 2. HSIL; Ki 67 immunohistochemical staining
increases throughout full epitelium (arrow) (X20).

Figure 3. HSIL; pl6 immunohistochemical study (long
arrow). Normal epithelium is observed on the right side of
the figure (short arrow) (X20).

Differential Diagnosis

Precancerous lesions of the cervix are frequently
encountered in routine biopsies, but differential
diagnosis of cases may be difficult. Basal cell
hyperplasia, atrophy, reactive and repair-linked
atypia and immature squamous metaplasia may
mimic precancerous lesions.

In atrophy, maturation loss linked to hormonal
insufficiency may be observed in multilayered
squamous epithelium. Atrophy may be observed as
typical atrophy, partial maturation atrophy and
postmenopausal squamous atypia. In typical
atrophy, the epithelium is thin, and maturation of
cells is completely lost. The nucleus/cytoplasm ratio
is increased; however, it is uniform, and mitosis is
rare. Postmenopausal squamous atypia involves
perinuclear cytoplasmic clarifying
(pseudokoilocytosis), nuclear hyperchromasia, mild
nuclear enlargement (up to two times) and double
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nuclei; however, chromatin distribution is normal.
Atrophy with partial maturation observed has cells
with large dark nuclei containing cytoplasmic
glycogen, with rare mitosis (Wright &Ferenczy
2001; Malpica&Eucher, 2009). In situations where
SIL cannot be differentiated with hematoxylin
eosin, immunohistochemical studies may be
beneficial. Ki-67 only stains parabasal cells in
atrophic epithelium, while p16 is negative (Keating
et al., 2001).

Basal cell hyperplasia is characterized by basal
and parabasal thickness increases. The cell nuclei
have large oval shapes and display vertical
arrangement. Pleomorphism and hyperchromasia
are not observed, with normal maturation of cells in
the upper layers; however, in basal cells the typical
“fence-like” arrangement is lost. Basal cell
hyperplasia may be observed reactively in
pregnancy, repair and inflammation (Wright
&Ferenczy, 2001).

Reactive and repair atypia may be specific or
non-specific with acute or chronic infections.
Reactive changes include mild enlargement of the
nucleus and hyperchromasia. In some cases,
prominent atypia may be observed; however,
mitosis is rare. Spongious presence may be helpful
for differentiation. In some reactive cases, there
may be intermittent Ki-67 staining in the upper two
thirds of the epithelium; however, p16 is negative
(Keating et al., 2001).

LSIL may be mimicked by squamous papilloma.
Squamous papilloma does not involve koilocytosis
and has fibrovascular cores in the center which is
not typical of condyloma (Stoler&Schiffman,
2001).

It may be difficult to distinguish HSIL in
situations with immature squamous metaplasia and
atrophy and confusion may occur. In these
situations, there are high nucleus/cytoplasm ratios
in cells; however, in squamous metaplasia and
atrophy, contour irregularity of the nucleus
membrane is not observed. Mitotic figures may be
observed in the basal layer; however, they are not
observed in the upper half. For undecided cases,
immunohistochemical staining with pl6 is
beneficial (Stoler et al., 2014). In some cases where
definite diagnosis cannot be made due to reasons
such as section errors, small sample pieces and
cautery artifacts, there may be indecision between
LSIL and HSIL and these cases may be called
unidentified-grade SIL.
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Conclusion

Cervical biopsies are common in routine
practice. Hovewer, there are sometimes diagnostic
difficulties. It is important to distinguish between
HSIL and LSIL due to differences in treatment.
Although histomorphology is gold standard, P16
and Ki-67 are beneficial immunohistochemical
ancillary testes. However, it should be kept in mind
that p16 can be positive in LSIL, and negative in
HSIL.
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