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Challenges in the diagnosis of cervical pathologies
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ABSTRACT

This review deals with the current state of affairs in the diagnosis of cervical squamous intraepithelial lesions.
Transformation of classifications of cervical pathologies is considered. The role of cytological (liquid-based and
conventional cytology), molecular biological (Digene Hybrid Capture test), immunohistochemical (p16INK4a,
Ki-67), and histologic methods in the diagnosis of cervical lesions is discussed. Particular attention is paid to the
diagnosis of human papillomavirus infection. Performance indicators of screening programs based on primary
determination of human papillomavirus (HPV) DNA in comparison with common cytological methods are
presented. Tropism of HPV to various parts of the cervix, which predisposes to the formation of deep multifocal
lesions, as well as the influence of the physical status of HPV on the treatment strategy and risks of relapse are
considered.
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Mpo6nembl ANAarHOCTNKN NATONIOrMM LWWENKN MaTKN
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PE3IOME

Crathsl MOCBSIIEHA COBPEMEHHOMY COCTOSHHIO IPOOJIEMBI TUATHOCTHKU IJIOCKOKJICTOYHBIX MHTPAIIUTETHATb-
HBIX NMOPaKEHUH HIeHKH MaTKH. PaccMOTpeHBI BONPOCH! TpaHC(OpMaIuu KiIacCU(UKAMNA ¥ TEPMUHOJIOTHH ITa-
Tosorui merkn Matku. OOcykaaeTcs pojib LUUTOJIOTMYECKUX (KUAKOCTHAs M TPAAULMOHHAS LIUTOJIOTHS), MO-
nekynsipHo-6nonornueckux (Hybrid Capture Diegene Test), mmmynoructoxumudeckux (pl6INK4a, Ki-67) u
THCTOJIOTMYECKUX METOAOB B THATHOCTUKE MOpaXkeHuH ek Matku. Ocoboe BHUMaHUE yJIEJICHO JUarHOCTUKE
NanuUIOMaBUPYCHON MH(EKINH, TIPUBE/ICHBI TTOKa3aTean d()(GEKTUBHOCTH CKPHHHHTOBBIX MPOrPaMM, OCHOBAaH-
HBIX Ha nepBuyHoM onpenenenun JJHK Bupyca manumiomsl yenoseka (BITY) B cpaBHeHUH ¢ OOLIETIPUHATHIMU
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LUTOJIOTMYECKUMH MeToaMu. PaccMorpena TponHocTs BITY k pasnuuHbIM oTAenaM MeHKH MaTKH, Npeapaco-
nararomasi K GopMHPOBaHHIO TITyOOKNX MyJIbTH(HOKAIBHBIX MOPAKEHUH, a TAKXKEe BIUsHUE QU3MIECKOTO cTaTyca

BITY nHa neye6Hy10 TaKTHKY U PUCKU PELUIHBOB.

KiroueBble ¢jI0Ba: MIOCKOKICTOYHBIE WHTPASNTUTCIINAIIBHBIC MTOPAXKECHUA MIeHKH MaTKu, I€PBUKAJIbHAasA UHTPaA-

snuTeNnuanbHas Heortasus, BITY, nmaraoctuka

Kondaukt unrepecoB. ABTOPHI JEKIAPUPYIOT OTCYTCTBUE SIBHBIX U MOTCHIHAIBHBIX KOH(INKTOB HHTEPECOB,

CBA3aHHBIX C Hy6III/IKaHI/IeI71 HACTOSIICH CTaThH.

Hcrounuk ¢puHaHCHPOBAHHUA. ABTOPHI 3asBISIOT 00 OTCYTCTBHM (DHHAHCHPOBAHUS TPH NMPOBEICHHN NCCIENO0-

BaHUA.

Jns uurupoanmsi: Yepuos J[.1O., Tuxonosckas O.A., JlorsunoB C.B., Ilerpor U.A., IOpseB C.1O., XKnan-
kuHa A.A., ['epacumoB A.B., 3unrantok 1.B., Muxeenko I".A. [IpoOiaeMbr THarHOCTHKH MATOIOTHH IIESHKH MaTKH.
brwonnemens cubupckoii meduyunv. 2023;22(4):201-209. https://doi.org/10.20538/1682-0363-2023-4-201-2009.

INTRODUCTION

Squamous intraepithelial lesions of the cervix
are some of the most common pathologies among
women of reproductive age in clinical practice.
The leading etiological factor in these pathologies
is human papillomavirus (HPV) infection and its
direct cytopathic effect on the cervical epithelium.
The main challenge in the diagnosis and treatment of
cervical pathologies is high frequency of persistent
latent HPV infection involving endocervical
glandular lesion, which, in turn, leads to incomplete
elimination of the virus, incomplete excision of
altered tissues, and, as a consequence, a high relapse
rate. Currently, the search for optimal approaches
to diagnosing and assessing the prognosis of these
pathologies is underway, also through improving
screening programs.

CHRONOLOGY OF CHANGES IN CERVICAL
PATHOLOGY TERMINOLOGY

The term “dysplasia” in relation to cervical
pathology was coined in 1953, and in 1956, it was
proposed for the histologic classification of cervical
diseases [1]. Dysplasia is characterized by intense
atypical cell proliferation in the basal and parabasal
layers (cellular and nuclear polymorphism, increased
mitosis) with impaired stratification of the epithelium,
but without involving the surface layer and stroma.
Depending of the altered epithelial layer, weak,
moderate, and severe dysplasia are differentiated.
Carcinoma in situ was considered separately and,
according to the FIGO classification, belonged to
stage 0 cervical cancer. It was subsequently proven

that there are no clear histologic differences between
carcinoma in situ and severe dysplasia, and a possible
similarity of cytological changes was confirmed [2].

In 1973, R.M. Richart proposed a unified concept
of neoplastic changes in the cervix. On this basis, the
term “cervical intraepithelial neoplasia” (CIN) was
proposed to describe the stages of tumor progression
[3]. Inclusion of carcinoma in situ in the group of
severe dysplasia, based on similarities in genetic
cell abnormalities, prognosis, and clinical outcomes,
made a significant difference for the classification
compared to the previous approach.

In 1974-1976, doubt was put on the concept of
CIN as obligate precancer following the H. Hausen’s
definition of the etiological role of HPV in the
development of cervical dysplasia and cancer [4],
the pathogenesis of viral damage, the regenerative
potential of tissues, and the possibility of self-
elimination of the virus.

In 1988, the National Cancer Institute (USA)
developed and introduced a new classification for
cervical smears — The Bethesda System (TBS)
for reporting cervical pathology, heralding the
introduction of the term “squamous intraepithelial
lesion” (SEL) [5]. According to this approach,
dysplastic changes in the cervix are divided into
“low-grade squamous intraepithelial lesion (L-SIL)”,
corresponding to CIN I, and “high-grade squamous
intraepithelial changes” (H-SIL), corresponding to
CIN II-11, including carcinoma in situ (CIS).

The negative for intraepithelial lesion or
malignancy (NILM) category was introduced to
indicate a normal cytological pattern. The new
classification is etiologically and pathogenetically
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substantiated and correlates with the mechanisms of
initiation and course of the disease, depending on the
high- or low-risk HPV types. Later it was proposed
to use TBS categories for the morphological
description of the histologic material. Therefore,
the use of a unified terminology for histologic and
cytological impressions increases the evidence-
based diagnosis.

Currently it is recommended to use L-SIL as a
diagnostic category to describe changes associated
with transient HPV infection, while H-SIL is used
to define a true precancerous lesion. However, some
ambiguous morphological findings may be included
in the Atypical squamous cells (ASCs) category,
depending on qualitative and quantitative criteria.
This category includes atypical squamous cells of
undetermined significance (ASC-US) and atypical
squamous cells — cannot exclude H-SIL (ASC-H),
differentiated according to the expected lesion grade
(L-SIL or H-SIL, respectively) [6]. To describe
endocervical epithelial cell abnormalities, the terms
“atypical glandular cells” (AGC), “atypical glandular
cells, favor neoplastic”’, and “adenocarcinoma in
sit” (AIS) were proposed.

According to the International Classification
of Diseases (ICD), 11th revision (2022), the
abbreviation CIN was completely excluded from
use. CIN I was replaced by the term “low-grade
squamous intraepithelial lesion of the cervix”. The
description of L-SIL states that it is a “a condition
of the cervix caused by chronic infection,” so L-SIL
is not currently considered as cervical dysplasia.
CIN II and CIN III are grouped in the category of
high-grade squamous intraepithelial lesion of the
cervix and represent the class Carcinoma in situ of
cervix uteri. The headings “Cervical intraepithelial
neoplasia grade II” and “Cervical intraepithelial
neoplasia grade III” were completely excluded
from the new edition [7]. The abbreviation SIL has
officially replaced the abbreviation CIN in clinical
practice.

Thus, over the past 70 years, several approaches
to cervical lesion classification have been proposed.
Despite the shift in the emphasis toward the
development of a clinically oriented classification
(TBS) and attempts to standardize the terminology,
the existing uncertainty in the use of CIN and SIL
demonstrates the lack of unified approaches to the
diagnosis and treatment of cervical pathologies.

EPIDEMIOLOGY

The Information Center on HPV and Cancer of the
Catalan Institute of Oncology and the International
Agency for Research on Cancer have published
epidemiological data on the global prevalence of
HPV infection caused by HPV types 16 and 18 in
women over 15 years, depending on the results of
cytological screening. Women with normal cytology
results were infected by HPV in 3.9% of cases, and
HPV was detected in 25.8% of women with L-SIL.
Almost every second woman with H-SIL was
infected by HPV (51.9%) [8].

According to D. Egemen et al. (2020), 87% of
L-SIL, 95% of H-SIL, and 54% of ASC-US cases
are associated with other highly oncogenic HPV
serotypes, including those mentioned before [9]. The
prevalence of HPV types 16 and 18 in the Russian
Federation was 9.4% among women with NILM,
35.1% in women with L-SIL, and 56% in women
with H-SIL [10]. It should be mentioned that these
highly oncogenic serotypes are the most common
both in the Russian Federation and worldwide.

Carriers of HPV infection are most often detected
in the group of women aged 20-29 and 30-39 years,
as well as in the age group of 40—49 years [11]. The
prevalence of cervical lesions varies depending on
the population and averages 1.5-7.7% for L-SIL
and 0.4-1.5% for H-SIL [12-14]. About 1.7% of
cytological smears are classified as L-SIL, 0.3% — as
H-SIL, 4.1% — as ASC, and 0.21% — as AGCs [9].

THE ROLE OF HPV INFECTION

The predominant HPV-associated etiology of
cervical cancer is proven [4]. Along with common
knowledge about the pathogenetic processes caused
by HPV persistence, it is necessary to understand
the physical status of HPV and its tropism to various
parts of the cervix. It is known that high-risk HPV
affects pluripotent stem and proliferating cells in
the emerging transformation zone, as well as in the
superior canal and endocervical crypts [15].

According to J.Y. Chen et al. (2018), glandular
lesions were observed in 82.57% of HPV-infected
women. The persistence of HPV in the cervical crypts
in 80.77% of cases was combined with positive
margins after resection and leads to relapse after
surgery. Relapse in the initial absence of glandular
lesions was observed only in 18.23% of patients with
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positive margins [16]. The depth of crypt lesions in
94% of cases did not exceed 5 mm laterally to the
cervical canal, however, their location at a distance
of up to 4 cm from the ectocervix may be the cause of
incomplete excision of the endocervical component
[17].

Women with positive endocervical margins are at
high risk for recurrent lesions. In addition, negative
margins after cold-knife conization do not guarantee
the absence of future relapses [18].

According to M. Arbyn et al. (2017), the presence
of high-risk HPV after treatment increased the
relapse risk to 28.4%, while a negative result reduced
the risk to 0.8%. When positive resection margins
were combined with a positive HPV status, the risk
of relapse was 53%. With negative resection margins
and persistent HPV, the risk of relapse was 13%, and
1% with a negative HPV status, regardless of the
resection margin state [19].

CYTOLOGY, HISTOLOGY,
IMMUNOHISTOCHEMISTRY

A cytological examination of the cervical
epithelium with interpretation of the results
according to TBS is used in all cervical screening
programs. The sensitivity and specificity of the
cytological method for L-SIL detection is 80.31
and 68.46%, respectively, while for H-SIL, it is
97.14 and 85.58%. respectively [21]. However,
approximately 30% of newly diagnosed cases of
cervical cancer occur among women who were
screened negative due to misinterpretation or
sampling errors [22]. Comparing liquid-based and
conventional cytology methods, a lot of authors
state that liquid-based cytology improves the quality
of cytological material, is more preferable in terms
of cost-effectiveness, and also makes it possible to
use the sample for subsequent HPV testing [22-24].
Positive predictive value (PPV) of these methods
is comparable. Negative predictive value (NPV) is
higher for liquid-based cytology [25]. A systematic
review carried out in 1991-2007 as part of the
European Quality Assurance Guidelines for Cervical
Cancer Screening found that although liquid-based
and conventional cytology had equal sensitivity and
specificity in detecting dysplasia from stage CIN II
(H-SIL), the specificity of liquid-based cytology in
case of ASC-US was lower [26].

Cytological screening does not reveal any
pathology in most HPV-positive women. It was
established that among HPV-positive women with
normal cytology results, dysplasia was diagnosed
within 5 years in 6.4% of cases [27]. The affected
glands often located deep in the cervical canal make
obtaining adequate material for the cytological
examination difficult. That is why the cytological
examination is limited in the diagnosis of precancer
and cancer of the cervix. Pathological changes in the
obtained material may be mild or absent, since the
process is often located deep in the crypts, while the
squamous epithelium is practically intact [28].

In this case V.G. Cherenkov et al. (2019) insisted
on obtaining the material for cytological and
molecular studies not only from the transformation
zone, but also from the crypts in the endocervix
[29]. In addition, it is recommended to perform a
biopsy involving the endocervical component before
elaborating a treatment strategy, since it is persistence
of HPV in the crypts that may cause subsequent
progression of lesions as well as relapses, especially
in case of H-SIL [30, 31].

The histologic method is the gold standard
for cervical pathology diagnosis. Comparing the
results of the cytological examination and the
final histologic diagnosis, several authors noted
significant discrepancies. In 20% of patients with
L-SIL cytology, the presence of dysplasia was not
confirmed, in 45.52% of cases, CIN I (L-SIL) was
detected, in 20.89% of cases — CIN II (H-SIL),
and in 04.47% of cases — CIN III (H-SIL). On the
other hand, in 0.9% of H-SIL cases, the presence
of dysplasia was not confirmed, CIN 1 (L-SIL)
was detected in 15.09% of cases, CIN II (H-SIL) —
in 16.98% of cases, CIN III (H-SIL) — in 50.94%
of cases. Cervical cancer was detected in 5.6% of
H-SIL cases [32].

A comparative analysis of the histologic findings
after primary excisional biopsy in patients with
previous targeted cervical biopsy showed a higher
positive correlation with CIN I (L-SIL) and CIN
II (H-SIL) compared to CIN II (H- SIL). Cervical
cancer was revealed by excisional methods in
1.8% of patients with CIN III (H-SIL), diagnosed
previously by targeted biopsy [33].

Applying immunohistochemical markers of cell
proliferation, such as ki-67 and pl16/INK4a, can
help to improve the accuracy and information value
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of a routine histologic examination and reduce the
frequency of false-positive and false-negative results.
HPV DNA replication begins with the formation of
oncoproteins E6 and E7 promoting the functional
inactivation of the retinoblastoma protein (pRb)
genes, which has an antiproliferative effect through
the expression of the p16/INK4a protein [34].

The transforming effect of HPV leads to
overexpression of this protein, controlled by pRb
through negative feedback [35]. Ki-67 is a nuclear
non-histone protein actively expressed during
cell division (cell proliferation marker) [36].
Overexpression of Ki-67 is associated with the
severity of dysplastic changes in the cervix, but not
with HPV infection [37]. It is known that an increase
in dysplastic changes of the cervix is associated
with an increase in the expression of these markers
[38]. Most L-SIL cases are associated with elevated
levels of Ki-67. Approximately in one third of
L-SIL cases, strong diffuse expression of pl6INK4a
can be found in the lower part of the epithelial
layer [39]. However, it has been proven that not
every pl6INK4a-associated damage of the cervical
epithelium is caused by HPV.

P.P. Pereira et al. (2022) demonstrated the possible
immunopositivity forp16 and Ki-67 in healthy tissues,
as well as in areas of tubal metaplasia of the cervix
and cervical endometriosis [40]. Thus, simultaneous
detection (coexpression) of both pl6INK4a and Ki-
67 proteins (dual stain) has the greatest diagnostic
value. Simultaneous detection of p16/Ki-67 can be
a reliable method for risk stratification among HPV-
positive women, especially in cases of CIN II-III
(H-SIL) [41]. The degree of coexpression correlates
with the severity of cervical lesions and indicates the
disease progression [42].

UNRESOLVED ISSUES IN THE DIAGNOSIS
OF CERVICAL PATHOLOGY

The issues of diagnosis, treatment, and prevention
of squamous and glandular cervical lesions remain
highly relevant in the Russian Federation and around
the world. It is explained by many factors, including
the need to optimize screening, treatment, and
prevention programs [43].

The International Federation of Gynecology
and Obstetrics (FIGO) recommends a cytological
examination (up to 60 years old) and testing for HPV

(up to 65 years old) as screening every 5 years. The
Society of Gynecologic Oncology and American
Society for Colposcopy and Cervical Pathology
(ASCCP) have recommended only primary HPV
screening for women aged 25 years and older since
2015. The World Health Organization (WHO,
2014) recommends HPV testing, a cytological
examination, and a visual inspection with acetic acid
at least once for every woman aged 30—49 years [25].
PCR methods for HPV diagnosis are increasingly
replacing cytology as the main screening test in the
USA, Australia, and England [44-46].

The mainstay for the diagnosis of persistent HPV
infection is the detection of viral DNA in cervical
scraping by PCR (Hybrid Capture Digene HPV test)
with determination of the critical DNA concentration
(viral load) and assessment of the physical status, the
oncogenic risk (high or intermediate), and the type
of infection (single or multiple).

Despite the described cases of HPV-negative
lesions of the cervix, including malignant ones,
L. Rodriguez-Carunchio et al. (2015) in most
cases associated the detection of such lesions with
diagnostic artifacts and false-negative results.
This fact was confirmed by the detection of viral
DNA when using more sensitive PCR diagnostic
methods [47].

According to T. Malagon et al. (2020), the use
of Hybrid capture-based technology for the HPV
diagnosis reduces the risk of subsequent occurrence
and progression of cervical dysplasia to a greater
extent than the use of other PCR methods among
women with normal cytology findings [27].

According to a Cochrane Library review, the
sensitivity of Hybrid capture-based detection of
precancerous lesions of the cervix is higher than
that of cytological diagnostic methods. Precancerous
lesions will be diagnosed in 20 screened women out
of 1,000. The HPV test will identify 18 women in
this group, while the cytology test will identify 15.
A negative HPV test result is more reassuring than
a negative cytology result, because the cytology test
has a higher chance of being false-negative [48].

There are controversies regarding the choice of
the screening method for the age group of 25-30
years old. The results of numerous studies indicate
that transient HPV is common among this age group,
and self-elimination of the virus reaches 90%. HPV
persistence is more often observed for 2 years or

Bulletin of Siberian Medicine. 2023; 22 (4): 201-209 205



Chernov D.Y., Tikhonovskaya O.A., Logvinov S.V. et al.

Challenges in the diagnosis of cervical pathologies.

more in the age group of 30 years and older, which is
one of the risk factors for lesion progression [49—-51].
Consequently, HPV screening before the age of 30
might be associated with a high rate of false-positive
results, which can lead to unnecessary treatment.
Despite this, primary HPV screening among women
of this age group is associated with higher CIN III
(H-SIL) detection compared to cytological methods.
According to O. Feldstein et al. (2023), it should be
considered as the main diagnostic approach in this
age [52].

Y.J. Tai et al. (2017) assessed the links between
the risk of disease progression and the diagnostic and
treatment approaches among 53,000 women with
L-SIL [53]. These approaches included repeated
cytology, colposcopy, cervical biopsy or cervical
curettage, cryotherapy, and excisional methods. It
revealed that cryotherapy and excisional procedures
significantly reduced the risk of lesion progression,
presumably due to the effective elimination of HPV.
C. Firnhaber et al. (2017) and G. St-Martin et al.
(2021) also supported the active diagnostic and
treatment strategy in cases of L-SIL. [54,55].

On the other hand, C. Buick et al. (2020) and C.
J. Min et al. (2020) indicated that there is no need
for in-depth screening and subsequent treatment
of young women with L-SIL due to a low risk of
malignancy and a high probability of spontaneous
elimination of HPV in this age group [56, 57].

CONCLUSION

Direct pathogenetic links of squamous
intraepithelial and glandular lesions with the
progression of cervical cancer dictate the need to
search for new diagnostic approaches in order to
timely identify and treat these conditions and reduce
the risk of their progression.

Long-term latent HPV persistence, especially
in the cervical crypts, leads to an increased risk of
occurrence andrecurrence of squamous intraepithelial
and glandular lesions. Modern diagnostic and
treatment approaches should be aimed at increasing
the efficiency of cervical lesion diagnosis by
assessing the degree of involvement of the cervix
and especially cervical crypts in the pathological
process, as well as by determining the optimal
volume of excision. These issues can be solved by a
comprehensive assessment of cytological, molecular
biological, histologic, and immunohistochemical

findings that have high sensitivity and specificity for
the diagnosis of cervical pathologies.

REFERENCES

1. Reagan J.W., Hamonic M.J. Dysplasia of the uterine cervix.
Ann. N. Y. Acad. Sci. 1956;63(6):1236-1244. DOI: 10.1111/
j.1749-6632.1956.tb32133 .x.

2. Fu Y.S., Reagan J.W., Richart R.M. Definition of precursors.
Gyn. Oncol. 1981;12(2 Pt 2):S220-231. DOI: 10.1016/0090-
8258(81)90076-7.

3. Richart R.M. Cervical intraepithelial neoplasia. Pathol. Annu.
1973;8:301-328.

4. Zur Hausen H. Papillomaviruses and cancer: from basic studies
to clinical application. Nat. Rev. Cancer. 2002;2(5):342-350.
DOI: 10.1038/nrc798.

5. Solomon D., Davey D., Kurman R., Moriarty A., O’Con-
nor D., Prey M. et al. The 2001 Bethesda System: termi-
nology for reporting results of cervical cytology. JAMA.
2002;287(16):2114-2119. DOI: 10.1001/jama.287.16.2114.

6. Alrajjal A., Pansare V., Choudhury M.S.R., Khan M.Y.A,,
Shidham V.B. Squamous intraepithelial lesions (SIL: LSIL,
HSIL, ASCUS, ASC-H, LSIL-H) of Uterine Cervix and
Bethesda System. Cytojournal. 2021;18:16. DOIL: 10.25259/
Cytojournal 24 2021.

7. Davydov A.l, Lebedev V.A., Shakhlamova M.N., Chilo-
va R.A., Sokolenova, LI., Pashkov V.M. Changes in WHO
classifications for cervical squamous intraepithelial lesions.
How did they influence the treatment strategy? Issues of Gy-
necology, Obstetrics, and Perinatology. 2022;21(6):93-98 (in
Russ.). DOI: 10.20953/1726-1678-2022-6-93-98.

8. Bruni L., Albero G., Serrano B., Mena M., Collado J.J.,
Gomez D. et al. ICO/IARC Information Centre on HPV and
Cancer (HPV Information Centre). Human Papillomavirus and
Related Diseases in the World. Summary Report 10 March
2023.

9. Egemen D., Cheung L.C., Chen X., Demarco M., Perkins R.B.,
Kinney W. et al. Risk Estimates Supporting the 2019 AS-
CCP Risk-Based Management Consensus Guidelines. J.
Low Genit. Tract Dis. 2020;24(2):132-143. DOI: 10.1097/
LGT.0000000000000529.

10. Bruni L., Albero G., Serrano B., Mena M., Collado J.J., G6-
mez D. et al. ICO/IARC Information Centre on HPV and
Cancer (HPV Information Centre). Human Papillomavirus
and Related Diseases in Russian Federation. Summary Report
22 October 2021.

11. Faizuloev E.B., Kaira A.N., Uzbekov T.R., Volynskaya E.A.,
Svitich O.A., Zverev V.V. The prevalence of high- and low-
risk human papillomaviruses in the Russian Federation. Mol.
Genet. Microbiol. Virol. 2021;36:192-200. DOI: 10.17116/
molgen20213904139.

12. Sanad A.S., Kamel H.H., Hasan M.M. Prevalence of cer-
vical intraepithelial neoplasia (CIN) in patients attending
Minia Maternity University Hospital. Arch. Gynecol. Ob-
stet. 2014;289(6):1211-1217. DOI: 10.1007/s00404-013-
3109-0.

13. Benard V.B., Castle P.E., Jenison S.A., Hunt W.C., Kim
J.J., Cuzick J. et al. New Mexico HPV Pap Registry Steering

206 BlonneteHb cMbupckoi MeguuuHbl, 2023; 22 (4): 201-209



Reviews and lectures

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Committee. Population-Based Incidence Rates of Cervical In-
traepithelial Neoplasia in the Human Papillomavirus Vaccine
Era. JAMA Oncol. 2017;3(6):833-837. DOI: 10.1001/jamaon-
c01.2016.3609.

Shahida S.M., Lipi L.B., Rifat J.A., Kutubi A., Haq K.,
Afroz R. et al. Prevalence of Cervical Intraepithelial Neopla-
sia in four Upazila of Dhaka Division. Mymensingh Med. J.
2019;28(3):655-661.

Medvedeva J.N., Podgornaya A.S., Zakharko A.Y., Murash-
ko O.V. Cervical intraepithelial neoplasia: practical guide-
lines. Gomel: Republican scientific and practical center for
radiation medicine and human ecology: 2021:40 (in Russ.).
ChenJ.Y., Wang Z.L., Wang Z.Y ., Yang X.S. The risk factors
of residual lesions and recurrence of the high-grade cervical
intraepithelial lesions (HSIL) patients with positive-margin
after conization. Medicine (Baltimore). 2018;97(41):¢12792.
DOI: 10.1097/MD.0000000000012792.

Korolenkova L.I. Influence of morphological features of cer-
vical carcinogenesis on the effectiveness of diagnosis and
treatment of CIN III and microinvasive cervical cancer. Opin-
ion Leader. 2018;S1:80-85 (in Russ.).

Chen W., Dong Y., Liu L., Jia L., Meng L., Liu H. et al. Prac-
tical Model for Residual/Recurrent Cervical Intraepithelial
Lesions in Patients with Negative Margins after Cold-Knife
Conization. J. Clin. Med. 2022;11(19):5634. DOI: 10.3390/
jem11195634.

Arbyn M., Redman C.W.E., Verdoodt F., Kyrgiou M., Tzafe-
tas M., Ghaem-Maghami S. et al. Incomplete excision of cer-
vical precancer as a predictor of treatment failure: a systematic
review and meta-analysis. Lancet Oncol. 2017;18(12):1665—
1679. DOI: 10.1016/S1470-2045(17)30700-3.

Alder S., Megyessi D., Sundstrom K., Ostensson E., Mints M.,
Belki¢ K. et al. Incomplete excision of cervical intraepithelial
neoplasia as a predictor of the risk of recurrent disease-a 16-
year follow-up study. Am. J. Obstet. Gynecol.2020;222(2):172.
el-172.e12. DOL: 0.1016/j.ajog.2019.08.042.

Kang M., Ha S.Y., Cho H.Y., Chung D.H., Kim N.R., An J.
et al. Comparison of papanicolaou smear and human papillo-
mavirus (HPV) test as cervical screening tools: can we rely on
HPYV test alone as a screening method? An 11-year retrospec-
tive experience at a single institution. J. Pathol. Transl. Med.
2020;54(1):112—118. DOI: 10.4132/jptm.2019.11.29.
Kyrgiou M., Arbyn M., Bergeron C., Bosch F.X., Dillner J.,
Jitet M. et al. Cervical screening: ESGO-EFC position paper
of the European Society of Gynaecologic Oncology (ESGO)
and the European Federation of Colposcopy (EFC). Br. J.
Cancer. 2020;123(4):510-517. DOI: 10.1038/s41416-020-
0920-9.

Khakwani M., Parveen R., Azhar M. Comparison of PAP
smear and liquid based cytology as a screening method for
cervical carcinoma. Pak. J. Med. Sci. 2022;38(7):1827-1831.
DOI: 10.12669/pjms.38.7.5742

Armstrong S.F., Guest J.F. Cost-yffectiveness and cost-uenefit
of cervical cancer screening with liquid based cytology com-
pared with conventional cytology in Germany. Clin. Out. Res.
2020;12:153-166. DOI:10.2147/CEOR.S234385.

Elgina S.1., Zolotorevskaya O.S., Zakharov L.S., Mozes V.G.,
Rudaeva E.V., Razumova V.A., et al. Cytological screening

Bulletin of Siberian Medicine. 2023; 22 (4): 201-209

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

for cervical cancer diagnosis. Mother and Baby in Kuzbass.
2019;(3):37-40 (in Russ.).

Arbyn M., Bergeron C., Klinkhamer P., Martin-Hirsch P.,
Siebers A.G., Bulten J. Liquid compared with convention-
al cervical cytology: a systematic review and meta-analysis.
Obstet. Gynecol. 2008;111(1):167-177. DOI: 10.1097/01.
A0G.0000296488.85807.b3.

Malagén T., Volesky K.D., Bouten S., Laprise C., El-Zein M.,
Franco E.L. Cumulative risk of cervical intraepithelial neopla-
sia for women with normal cytology but positive for human
papillomavirus: Systematic review and meta-analysis. Int. J.
Cancer. 2020;147(10):2695-2707. DOI: 10.1002/ijc.33035.
Volochenko N.N., Borisova O.V. Errors in the cytological di-
agnosis of cervical pathology. Russian News of Clinical Cy-
tology. 2020; 24 (1):17-22 (in Russ.). DOI: 10.24411/1562-
4943-2020-10103.

Cherenkov V.G., Petrov A.B., Ivanchenko O.G., Aleksand-
rov A.S. From regional screening to HSIL treatment control
and reduction of morbidity and mortality from cervical cancer.
Bulletin of Yaroslav the Wise NOVGOROD STATE UNIVER-
SITY. 2019;1(113):94-97 (in Russ.). DOI: 10.34680/2076-
8052.2019.1(113).94-97.

Papoutsis D., Underwood M., Williams J., Parry-Smith W.,
Panikkar J. Expansile endocervical crypt involvement by
CIN2-3 as arisk factor for high grade cytology recurrence af-
ter cold coagulation cervical treatment. Geburtshilfe Frauen-
heilkd. 2020;80(9):941-948. DOI: 10.1055/a-1202-2157.
Shumeykina A.O., Krasilnikov S.E., Kedrova A.G., Mansur-
ova A.S., Chernyshova A.L., Kachesov I.V. Risks and treat-
ment for recurrent intraepithelial cervical lesions. Tumors of
Female Reproductive System. 2022;18(3):100-106 (in Russ.).
DOI: 10.17650/1994-4098-2022-18-3-100-106.

Asotic A., Taric S., Asotic J. Correlation of cervical smear and
pathohistological findings. Med. Arch. 2014;68(2):106—109.
DOI: 10.5455/medarh.2014.68.106-109.

Mandi¢ A., Stevanovi¢ N., Gutic B., Mari¢i¢ S., Nikin Z.,
Solaji¢ N. Histopathological correlation of cervical biopsy
and tissue after excision in patientstwith precancerous lesions
of the cervix. Arch. Gynecol. Obstet. 2021;304(1):223-230.
DOI: 10.1007/s00404-020-05911-w.

Derbie A., Mekonnen D., Woldeamanuel Y., Van Ostade X.,
Abebe T. HPV E6/E7 mRNA test for the detection of high
grade cervical intraepithelial neoplasia (CIN2+): a systemat-
ic review. Infect. Agent. Cancer. 2020;15:9. DOI: 10.1186/
s13027-020-0278-x.

Nam E.J., Kim J.W., Hong J.W., Jang H.S., Lee S.Y.,
Jang S.Y. et al. Expression of the p16 and Ki-67 in relation
to the grade of cervical intraepithelial neoplasia and high-
risk human papillomavirus infection. J. Gynecol. Oncol.
2008;19(3):162—-168. DOI: 10.3802/j20.2008.19.3.162.

Piri R., Ghaffari A., Azami-Aghdash S., Ali-Akbar Y.P.,
Saleh P. et al. Ki-67/MIB-1 as a Prognostic Marker in Cervi-
cal Cancer — a Systematic Review with Meta-Analysis. Asian
Pac. J. Cancer Prev. 2015;16(16):6997-7002. DOI: 10.7314/
apjcp.2015.16.16.6997.

Sarma U., Das G.C., Sarmah B. Predictive value of marker
of proliferation Ki-67 and cell cycle dependent protein kinase
inhibitor P16INK4a in cervical biopsy to determine its biolog-

207



Chernov D.Y., Tikhonovskaya O.A., Logvinov S.V. et al.

Challenges in the diagnosis of cervical pathologies.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

ical behaviour. 4sian Pac. J. Cancer Prev. 2021;22(7):2237—
2241. DOI: 10.31557/APJCP.2021.22.7.2237.

Hosseini M.S., Talayeh M., Afshar Moghaddam N., Arab M.,
Farzaneh F., Ashrafganjoei T. Comparison of Ki67 index and
P16 expression in different grades of cervical squamous in-
traepithelial lesions. Caspian J. Intern. Med. 2023;14(1):69—
75. DOI: 10.22088/cjim.14.1.69.

Kamal M. Cervical pre-cancers: biopsy and immunohis-
tochemistry. Cytojournal. 2022;19:38. DOI: 10.25259/
CMAS _03_13_2021.

Pereira P.P., Zanine R.M. Diagnostic value of pl6 and
Ki-67 expression in cervical glandular intraepithelial dis-
ease: A review. Ann. Diagn. Pathol. 2023;62:152054. DOI:
10.1016/j.anndiagpath.2022.152054.

Wright T.C. Jr., Stoler M.H., Ranger-Moore J., Fanf Q.,
Volkir P., Safaeian M. et al. Clinical validation of p16/Ki-67
dual-stained cytology triage of HPV-positive women: Results
from the IMPACT trial. Int. J. Cancer. 2022;150(3):461-471.
DOI: 10.1002/ijc.33812.

Klinyshkova T.V., Samosudova [.B., Buyan M.S. Compara-
tive evaluation of the results of an immunocytochemical study
of p16/Ki-67 coexpression in patients with cervical intraepi-
thelial neoplasia associated with human papillomavirus. Gy-
necology. 2021;23(4):341-345 (in Russ.). DOI: 10.26442/207
95696.2021.4.200949.

Rogovskaia S.I., Badalova L.A. Evaluation of the clinical
and economic efficiency of diagnostic methods for cervical
neoplasia. Russian Bulletin of the Obstetrician Gynecologist.
2011;11(4):39-44 (in Russ.).

Perkins R.B., Guido R.S., Castle P.E., Chelmow D., Ein-
stein M.H., Garcia F. et al. 2019 ASCCP Risk-based man-
agement consensus guidelines for abnormal cervical cancer
screening tests and cancer precursors. J. Low Genit. Tract. Dis.
2020;24(2):102—131.DOI: 10.1097/LGT.0000000000000525.
Cancer Council Australia Cervical Cancer Screening Guide-
lines Working Party. National Cervical Screening Program:
Guidelines for the management of screen-detected abnormalities,
screening in specific populations and investigation of abnormal
vaginal bleeding. Sydney: Cancer Council Australia; 2022.
Public Health England. Cervical screening: implementation
guide for primary HPV screening. London: Public Health En-
gland; 201940.

Rodriguez-Carunchio L., Soveral ., SteenbergenR.D., Torné¢ A.,
Martinez S., Fusté P. et al. HPV-negative carcinoma of the
uterine cervix: a distinct type of cervical cancer with poor
prognosis. BJOG. 2015;122(1):119-127. DOIL: 10.1111/1471-
0528.13071.

Koliopoulos G., Nyaga V.N., Santesso N., Bryant A., Mar-
tin-Hirsch P.P., Mustafa R.A. et al. Cytology versus HPV
testing for cervical cancer screening in the general population.

Authors’ information

208

49.

50.

51.

52.

53.

54.

55.

56.

57.

Cochrane Database Syst. Rev. 2017;8(8):CD008587. DOI:
10.1002/14651858.CD008587.pub2.

Pirtea L., Grigoras D., Matusz P., Pirtea M., Moleriu L., Tudor A.
et al. Age and HPV type as risk factors for HPV persistence
after loop excision in patients with high grade cervical lesions:
an observational study. BMC Surg. 2016;16(1):70. DOI:
10.1186/312893-016-0185-7.

Shipitsyna E., Zolotoverkhaya E., Kuevda D., Nasonova V.,
Romanyuk T., Khachaturyan A. et al. Prevalence of high-risk
human papillomavirus types and cervical squamous intraep-
ithelial lesions in women over 30 years of age in St. Peters-
burg, Russia. Cancer Epidemiol. 2011;35(2):160—164. DOI:
10.1016/j.canep.2010.08.010.

Caixeta R.C.A., Ribeiro A.A., Segatti K.D., Saddi V.A.,
Alves R.R.F., Carneiro M.A.S. et al. Association between the
human papillomavirus, bacterial vaginosis and cervicitis and
the detection of abnormalities in cervical smears from teenage
girls and young women. Diagn. Cytopathol. 2015;43(10):780—
785. DOI: 10.1002/dc.23301.

Feldstein O., Gali-Zamir H., Schejter E., Feinberg T., Yehu-
da-Shnaidman E., Bornstein J. et al. High-risk HPV testing
vs liquid-based cytology for cervical cancer screening among
25-to 30-year-old women: A historical cohort study. Acta Ob-
stet. Gynecol. Scand. 2023;102(2):226-233. DOI: 10.1111/
a0gs.14482.

TaiY.J.,ChenY.Y.,HsuH.C., Chiang C.J., You S.L., Chen H.C.
et al. Clinical management and risk reduction in women with
low-grade squamous intraepithelial lesion cytology: A popu-
lation-based cohort study. PLoS One. 2017;12(12):e0188203.
DOI: 10.1371/journal.pone.0188203.

Firnhaber C., Swarts A., Goeieman B., Rakhombe N., Mulon-
go M., Williamson A. et al. Cryotherapy Reduces Progression
of Cervical Intraepithelial Neoplasia Grade 1 in South Afri-
can HIV-Infected Women: A Randomized, Controlled Trial.
J. Acquir. Immune. Defic. Syndr. 2017;76(5):532-538. DOI:
10.1097/QAI1.0000000000001539.

St.-Martin G., Thamsborg L.H., Andersen B., Christensen J.,
Ejersbo D., Jochumsen K. et al. Management of low-
grade cervical cytology in young women. Cohort study
from Denmark. Acta. Oncol. 2021;60(4):444-451. DOI:
10.1080/0284186X.2020.1831061.

Buick C., Jembere N., Wang L., Kupets R. Cervical screen-
ing and colposcopy management of women age 24 and un-
der. J. Obstet. Gynaecol. Can. 2020;42(12):1518-1524. DOI:
10.1016/j.jogc.2020.06.013.

Min C.J., Massad L.S., Dick R., Powell M.A., Kuroki L.M.
Assessing Physician Adherence to Guidelines for Cervical
Cancer Screening and Management of Abnormal Screening
Results. J. Low Genit. Tract. Dis. 2020;24(4):337-342. DOI:
10.1097/LGT.0000000000000558.

Chernov Denis Y. — Resident, Obstetrics and Gynecology Division, Siberian State Medical University, Tomsk, denis.chrnvl@gmail.
com, https://orcid.org/0000-0002-1521-9668

BlonneteHb cMbupckoi MeguuuHbl, 2023; 22 (4): 201-209



Reviews and lectures

Tikhonovskaya Olga A. — Dr. Sci. (Med.), Professor, Obstetrics and Gynecology Division, Siberian State Medical University, Tomsk,
tikhonovskaya2012@mail.ru, https://orcid.org/0000-0003-4309-5831

Logvinov Sergey V. — Dr. Sci. (Med.), Professor, Head of the Histology, Embryology and Cytology Division, Siberian State Medical
University, Tomsk, s Logvinov@mail.ru, https://orcid.org/0000-0002-9876-6957

Petrov Ilya A.—Dr. Sci. (Med.), Professor, Obstetrics and Gynecology Division, Siberian State Medical University, Tomsk, obgynsib@
gmail.com, https://orcid.org/0000-0002-0697-3896

Yuriev Sergey Y. — Dr. Sci. (Med.), Professor, Obstetrics and Gynecology Division, Siberian State Medical University, Tomsk,
sergeiyuriev@gmail.com, https://orcid.org/0000-0002-1343-5471

Zhdankina Anna A. — Dr. Sci. (Med.), Professor, Histology, Embryology and Cytology Division, Siberian State Medical University,
Tomsk, annazhdank@yandex.ru., https://orcid.org/0000-0002-4954-7416

Gerasimov Aleksander V. —Dr. Sci. (Med.), Associate Professor, Professor, Histology, Embryology and Cytology Division, Siberian
State Medical University, Tomsk, av-gerasimov62@yandex.ru, https://orcid.org/0000-0002-8526-6187.

Zingalyuk Ilya V. — Resident, Obstetrics and Gynecology Division, Siberian State Medical University, Tomsk, zingaliyk 27 07@
mail.ru, https://orcid.org/0009-0005-1508-2832

Mikheenko Galina A. — Dr. Sci. (Med.), Associate Professor, Professor, Histology, Embryology and Cytology Division, Siberian
State Medical University, Tomsk, mchnk@mail.ru, https://orcid.org/0000-0002-3869-1906

(<) Chernov Denis Y., denis.chrnv1@gmail.com
Received 05.09.2023;

accepted after peer review 15.09.2023;
accepted 21.09.2023

Bulletin of Siberian Medicine. 2023; 22 (4): 201-209 209



