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CERVICAL DYSPLASIA: CURRENT INSIGHTS IN PATHOGENESIS,
DIAGNOSIS, PROGNOSIS, PREVENTION AND MANAGEMENT

The aim of the study. To conduct a systematic analysis of current knowledge about the pathogenesis, diagnosis, prognosis,
prevention and clinical management of cervical dysplasia; to identify key risk factors, the role of oncogenic types of human
papillomavirus (HPV), the diagnostic value of molecular markers, as well as the cost-effectiveness of screening and treatment
strategies based on current clinical guidelines.

Methodology. The study was based on a systematic review of the literature for 2010-2024, including the results of randomized
controlled trials, meta-analyses, and FIGO, ESGO, WHO guidelines on the diagnosis, risk stratification, and treatment of cervical
dysplasia. The evidence was summarized with a focus on the clinical and economic effectiveness of biomarker support, screening
programs, and tactical approaches to the management of patients with CIN1-3.

Scientific novelty. It has been established that the integration of highly specific biomarkers (p16INK4a, Ki-67), HPV genotyping
and modified screening strategies (HPV testing in combination with cytology) can improve diagnostic accuracy and individualize
treatment approaches. The high clinical and cost-effectiveness of excisional treatments for HSIL, as well as the potential for using
thermal ablation in patients with limited access to health care services, were revealed.

Conclusions. A comprehensive strategy to combat cervical dysplasia should include early vaccination, the introduction of
high-precision molecular diagnostic methods, and algorithmic management of patients according to the degree of dysplasia and
associated risk factors. Early diagnosis, risk stratification using biomarkers, and the use of cost-effective therapeutic interventions
can significantly reduce cervical cancer morbidity and mortality and ensure the preservation of women's reproductive health.

Key words: cervical dysplasia, pathogenesis, human papillomavirus (HPV), cervical cancer, screening strategies, treatment,
prevention.

Metpo Tokap. AUCIUIA3IA IIUAKA MATKH: CYYACHI YABJIEHHA MPO MATOTEHE3, JIATHOCTHKY,
IMPOIrHO3YBAHHA, ITIPO®I/IAKTHUKY TA TAKTUKY BEJEHHA

Mema docaidzcenHs. [Ipogecmu cucmeMamuvHUll aHAI3 CY4ACHUX YS168/1eHb NPO hamozeHe3, 0ia2HOCMUKY, NPO2HO3YB8AHHS,
npogisakmuky ma kaiHiuHe 8edeHHs ducnaasii wuliku Mamku; 8U3HaYuUMu KJA10408i YUHHUKU PU3UKY, PO/Ib OHKO2EHHUX munie
eipycy naninomu arodunu (BI1J/I), diazHocmuyHy YyiHHicmMb MOAEKYASAPHUX MAPKepis, @ MaKkoxic eKOHOMIYHY epekmusHicmbs cmpa-
mezitl CKpuHiHay U AIKy8aHHS 3 ypaxy8aHHIM CyYACHUX KATHIYHUX peKoMeHOayitl.

Memodos0z2is. Y docaidxiceHHi sukopucmaHo cucmemamuyHull 0eas0 aimepamypu 3a 2010-2024 poku, 6Kka0uaryu pe3yib-
mamu paHA0OMi308aHUX KOHMPOAbOBAHUX 0CAIOHCeHb, MeEMAaaHaizie i kaiHiuHux HacmaHos FIGO, ESGO, WHO, ujo cmocytombcs
diazHocmuku, cmpamudbikayii pusuky ma jikyeaHHs ducnaasii wutiku mamxu. I[lpogedeHo y3azanvbHeHHs1 00KA3i8 3 AKYEeHMOoM
Ha KJAIHIYHY Mma eKOHOMIYHY pe3yabmamugHicmsb 6ioMApKepHO20 cynpogody, CKpUHIH208UX npo2paM i makmuyHux niodxodie 0o
gedeHHs1 nayieHmok i3 CIN1-3.

Haykoea Hosu3Ha. YcmaHos/1eHo, wo iHmezpayisi sucokocneyugivHux 6iomapkepie (p16INK4a, Ki-67), cenomunysaHHs
BIIJI ma modugpikogaHux cmpameeitli ckpuHiHzy (mecmyeanHs Ha BIL/l y noednaHHi 3 yumo.ioziew) do3eo4s1€ nokpawumu dia-
2HoCmu4Hy moyvHicms ma iHdusidyaaizyeamu nioxodu 0o /iKysaHHs1. BusigneHo 8UCOKy KAIHIYHY ma eKOHOMIYHY ehekmusHicmb
ekcyusitiHux memodie aikyearHs npu HSIL, a makoic nomeHyias sukopucmaHHsi mepmoabasiyii y nayieHmoxk 3 obmesxceHuM do-
cmynom 0o medu4HUX hocaye.

BucHosKku. KomnaekcHa cmpamezisi 6opomb6bu 3 ducniasiero Wuliku Mamku NOBUHHA BKA0YAMU PAHHK 8AKYUHAYIH,
8Npo8adiceHHs 8UCOKOMOYHUX MemMOo0di8 MOAEKYASAPHOI diaeHOCMUKU ma ai20pummizosaHe eedeHHs nayieHmok 8idnogidHo do
cmyneHs ducnaasii i cynymuix pakmopie pusuky. Panus diaeHocmuka, cmpamugikayis pusukie 3a donomozoro 6iomapkepia i
3aCmMocy8aHHsl eKOHOMIYHO 06T PYHMOBAHUX AIKY8A/IbHUX 8MPYUYaHb 00380/1510Mb 3HAYHO 3HU3UMU 30X80PH8AHICMb | cMepm-
Hicmb 810 PILIM ma 3a6e3neyumu 36epexceHHs1 penpodyKmueHo20 300p08’sl HCIHOK.

Katouosi cioea: ducnaasisa wutiku Mamku, namozeHes, 8ipyc nanizomu aroduHu (HPV), pak wutiku mamku, cmpamezii ckpu-
HIH2Y, NIKY8AHHS, npogirakmuka.

Cervical cancer and cervical dysplasia remain the
leading cause of morbidity and mortality worldwide,
with an estimated incidence of 470,000 [14].
Approximately 230,000 women die from cervical
cancer each year; more than 190,000 of these women
come from developed countries in South America,
sub-Saharan Africa, and the Far East [18]. In the
United States, the incidence of invasive cervical
cancer is significantly lower; the American Cancer

Society estimates that in 2020, 604,127 women were
diagnosed with cervical cancer and 4,170 died [2, 14].
The differences in incidence are mainly due to the
use of cytological screening in many industrialized
countries in the second half of the 20th century [4].
In the United States, the main burden of cervical
disease is manifested as a significantly higher number
of precancerous lesions, including mild cervical
intraepithelial neoplasia (CIN1) (more than 1.4 million
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new cases) and high-grade lesions (CIN2/3) (330,000
new cases) [5]. And in Ukraine, in particular, in 2023,
the total number of newly diagnosed cases of cervical
cancer was 2962 cases. Of the total number of cervical
cancer patients, 1075 women died [2, 8].

Overall, the clinical management of patients with
precancerous and malignant cervical lesions is a
significant burden on the healthcare system. While
improved methods are needed to improve the accuracy
of cervical cancer screening, it is also important to
consider that the majority of cervical cancer deaths
worldwide occur among women who have never been
screened [13, 21].

In the cervical cancer prevention strategy, special
attention is paid to the timely diagnosis of precancerous
conditions, in particular, pathological changes in the
squamous epithelium. Sometimes, some medical terms
can cause anxiety for people who do not have the
necessary knowledge. For example, the diagnosis of
cervical dysplasia (CU) in the understanding of some
patients becomes synonymous with inevitable cancer
[6,10].

Cervical dysplasia is a common precancerous lesion
that affects 1% to 2% of women worldwide [11]. Over
the past decade, significant progress has been made
in the diagnosis and treatment of cervical dysplasia. It
is known that the incidence of cervical cancer (CC) in
women aged 15-29 years has increased significantly in
recentyears. Every year, approximately 500,000 women
worldwide are diagnosed with invasive cervical cancer,
and every two minutes one of them dies as a result of
this pathology [11, 14]. The progressive increase in
morbidity and the number of patients with common
forms of this pathology necessitate the creation of new
and improvement of existing methods of diagnosis and
treatment of precancerous conditions of the cervix.

The association between precancerous and
malignant lesions of the cervical epithelium and human
papillomaviruses (HPV) is well established [8, 14].
There are more than 100 identified HPV types, and
they are divided into high-risk (HR-HPV) and low-risk
(LR-HPV) categories based on their association with
cervical cancer [8, 9]. Although most women with
HR-HPV infection have only transient infections that
do not lead to malignant transformation of the cervical
mucosa, HR-HPV is the etiologic agent of almost all
cases of cervical cancer. Dunne et al. found that although
the overall prevalence of HPV infection (including
low- and high-risk types) among US women aged
14 to 59 years was 26.8% (n = 1921), the prevalence
of high-risk HPV was 15.2%. In addition, there was
a marked peak in HR-HPV infection in women aged
20 to 24 years with a prevalence of 29% [10]. The
vast majority of HPV infections (up to 90%) regress
spontaneously, without treatment, in a few months [11,
12]. However, if the viral infection persists, the risk of

developing precancerous lesions increases, as well
as the risk of developing invasive carcinoma [12, 13].
This emphasizes the importance of accurate diagnosis,
as well as the identification of those lesions with the
highest risk of progression.

Colposcopy-guided biopsy is still considered the
“gold standard” in the evaluation of cervical lesions;
however, histologic evaluation of these lesions is limited
to the interpretation of morphology with little or no
information on the risk of persistence, progression,
or regression. In addition, histologic assessment
of cervical lesions is complicated by interobserver
variability [14]. The main categories of interpretation
include distinguishing between normal dysplasia
(CIN) of any grade and mild lesions (CIN1) from severe
lesions (CIN2/3). Errors in histologic diagnosis lead to
either overtreatment of patients who will not benefit
from intervention or, conversely, undertreatment of
patients with clinically significant high-grade lesions
who have received false negative diagnoses.

The life cycle of HPV and the molecular events
leading to cellular transformation, although not fully
understood, have provided insight into potential
biomarkers that can be used as additional tests to
improve the diagnostic accuracy of cervical lesions and
to identify patients at risk of cancer progression.

The purpose of the study is to analyze the
current understanding of the pathogenesis, diagnosis,
prognosis, prevention and management of patients
with cervical dysplasia based on a literature review; to
identify risk factors, the role of human papillomavirus
(HPV), biomarkers, methods of diagnosis and
prevention of cervical cancer.

Materials and methods. All of this data was
collected through an extensive literature review and
the latest research.

Results and discussion. A systematic analysis of
published data shows that the key elements of effective
control of dysplasia incidence are scalable screening
programs with simultaneous access to molecular
diagnostic methods, including HPV genotyping, and
wide vaccination coverage of young people [20, 32].
The prevalence of CIN1 and CIN2/3 precancerous
changes shows high variability depending on the level
of screening coverage: with regular screening at least
once every 3 years, the frequency of HSIL detection
decreases by more than 2.5 times. For example, in
Nordic countries with national screening programs, the
rate of invasive cervical cancer is less than 6 cases per
100,000 women, while in countries with low coverage
it exceeds 30 per 100,000 [8, 15, 23].

The key pathogenetic factor in the development of
cervical dysplasia is the persistence of oncogenic HPV
types. Most transient infections are self-limited within
12-18 months, but approximately 10-15% of women
progress to dysplastic changes [17, 29, 31]. Leading
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studies have shown that the highest level of HPV-16
infection is observed in women aged 20-24 years, with a
peak prevalence of up to 29%, which necessitates early
vaccination before the onset of sexual activity [6, 8].
In addition, population-based studies have confirmed
that HPV infection with types 16, 18, 31, 33, and 45
increases the risk of CIN2+ by 4-7 times [25, 33].

Histologic verification of lesions remains the “gold
standard,” but the accuracy of diagnosis depends
largely on the interpretive agreement between
pathologists. Studies have shown that p16INK4a
and Ki-67 assessment significantly improves the
objectivity of CIN2/CIN3 stratification, avoiding both
undertreatment and overtreatment [1, 3, 9]. A meta-
analysis of 12 studies with a total sample of more than
9,000 women showed that the combined use of p16/
Ki-67 has a sensitivity of up to 92% and a specificity of
up to 85% in detecting HSIL [15, 17].

Methods of treating cervical dysplasia, including
ablative and excisional interventions, have been
evaluated in a number of multicenter studies [21, 26].
According to the updated FIGO and ESGO guidelines,
LEEP/LLETZ remain the methods of choice for HSIL,
providing complete regression of pathology in 93-95%
of cases [14]. At the same time, the recurrence rate
within 2 years after the intervention is no more than
4.8% [12, 32]. In a prospective study of 1,400 patients
with CIN2+, it was proven that the incidence of long-
term obstetric complications (including preterm labor)
after LEEP was 7.4%, while the incidence of cold knife
cone was 12.1% [10, 18].

A therapeutic alternative in the form of thermal
ablation demonstrates efficacy of up to 88% in patients
with CIN1/2 at low risk, especially in countries
with limited access to surgery [19, 20]. Economic
modeling conducted in South Africa showed that the
implementation of the HPV testing-treatment with
thermoablation strategy can reduce healthcare costs
by 35% compared to the classic cytology-histology-
surgery algorithm [33].

From an economic point of view, the introduction
of universal HPV vaccination in girls aged 9-14 years
has one of the highest cost-effectiveness rates of all
cancer prevention strategies [5, 19]. According to cost-
effectiveness models, every $1 invested in vaccination
avoids $3-7 in future costs. In Ukraine, potential
healthcare cost savings could reach more than UAH
500 million annually if 80% of the target population
is vaccinated [1, 6]. Similar economic benefits are

also confirmed when using combined screening and
treatment programs that provide an algorithmic
approach to patient management involving primary
care [25].

In addition, the cost-effectiveness of organizing
centralized molecular diagnostic laboratories reduces
the average cost of an HPV test by almost 45%, which
allows it to be included in national healthcare packages.
Model calculations in Poland and Hungary have shown
that the transition to HPV testing as primary screening
for women aged 30-65 years reduced costs by 21-26%
without losing clinical effectiveness [7, 24, 30].

Given the synergistic effect of factors such as low
socioeconomic status, lack of regular gynecological
surveillance, and low awareness of women, a strategy
to combat dysplasia should include not only a
medical component but also effective educational,
communication, and organizational tools [31]. The
results of the systematic analysis suggest that a
multidisciplinary approach to the prevention and
treatment of cervical dysplasia should be the basis of
a modern health care model focused on preserving
women's reproductive health and reducing cancer
incidence [18, 23].

Conclusions. Despite progress in HPV-related
cervical disease management, there remains a need for
reliable molecular biomarkers to improve screening
accuracy and clinical triage. Studies show that
combining HPV DNA testing, genotyping, and p16INK4a
immunohistochemistry significantly enhances
diagnostic precision and risk assessment. Advanced
detection of HPV mRNA and viral load may identify
persistent infections linked to disease progression.
Effective prevention of cervical dysplasia requires
integrating these diagnostic tools with accessible
vaccination and screening programs. Tailored
treatment based on dysplasia grade and patient risk
factors ensures early intervention and better outcomes.

Practical significance. The practical significance
of the study lies in the possibility of creating effective
individualized approaches to the examination and
treatment of patients at risk of cervical disease. Early
detection of pathological changes in the cervix makes
it possible to develop effective treatment programs
aimed at preventing the development of precancerous
conditions and cervical cancer, improving the quality
of life of patients. The use of modern cervical cancer
biomarkers and screening programs is a reliable way
to prevent cancer.

Bibliography:
1. Alshammari A. H, Ishii H, Hirotsu T, Hatakeyama H., Morishita M,, di Luccio E. Bridging the gap in cervical cancer screening for
underserved communities: MCED and the promise of future technologies. Front Oncol. 2024. 14, 1407008. doi: 10.3389/fonc.2024.1407008
2. BaiX, Wei], Starr D., Zhang X, Wu X,, Guo Y, et al. Assessment of Efficacy and Accuracy of Cervical Cytology Screening
Wlth Artificial Intelligence Assistive System. Mod Pathol. 2024. 37(6), 100486. doi: 10.1016/j.modpat.2024.100486

3. Bergeron C., Orth
medsci/2023057

G. The prevention of cervical cancer. Med Sci (Paris). 2023. 39(5), 423-8. doi: 10.1051/

Modern Medicine, Pharmacy and Psychological Health. Issue 1 (19). 2025 75



Cyuacna meouyuna, ghapmayis ma ncuxonociune 300pog s. Bunyck 1 (19). 2025

4.  Bhatla N, Singhal S. Primary HPV screening for cervical cancer. Best Pract Res Clin Obstet Gynaecol. 2020. 65, 98-108.
doi: 10.1016/j.bpobgyn.2020.02.008y

5. Bhattacharjee R, Das S. S., Biswal S. S., Nath A,, Das D., Basu A, et al. Mechanistic role of HPV-associated early proteins
in cervical cancer: Molecular pathways and targeted therapeutic strategies. Crit Rev Oncol Hematol. 2022. 174, 103675. doi:
10.1016/j.critrevonc.2022.103675

6.  BoganiG,, Pinelli C., Chiappa V., Martinelli F, LopezS,. Ditto A., Raspagliesi F. Age-specific predictors of cervical dysplasia
recurrence after Blrimary conization: analysis of 3,212 women. | Gynecol Oncol. 2020. 31(5), e60. doi: 10.3802/jg0.2020.31.e60

7.  Boisen M., Guido R. Emerging Treatment Options for Cervical Dysplasia and Early Cervical Cancer. Clin Obstet Gynecol.
2023. 66%), 500-515. doi: 10.1097/grf.0000000000000790

8. owden S. J., Doulgeraki T., Bouras E., Markozannes G., Athanasiou A., Grout-Smith H., et al. Risk factors for human
papillomavirus infection, cervical intraepithelial neoplasia and cervical cancer: an umbrella review and follow-up Mendelian
randomisation studies. BMC Med. 2023. 21(1), 274. doi: 10.1186/5s12916-023-02965-w

9. Bracic T, Reich 0., Taumberger N, Tamussino K, Trutnovsky G. Does mode of delivery impact the course of cervical dysplasia
in pregnancy? A review of 219 cases. Eur | Obstet Gynecol Reprod Biol. 2022. 274, 13-8. doi: 10.1016/j.ejogrb.2022.05.002

10. Cheng L., Yan C, Yang Y, Hong F, Du ]. Exploring the Clinical Signatures of Cervical Dysplasia Patients and Their
Association With Vaginal Microbiota. Cancer Med. 2024, 13623), e70440. dot: 10.1002/cam4.7044(¥

11. Dasgupta S. A Review on Cervical Dysplasia: Etiology, Risk Factors, Diagnostic Biomarkers and Possible Nutritional
Association. Asian Pacific Journal of Cancer Care. 2022. 7(3), §§5—563. doi: 10.31557/AP]CC.2022.7.3.555-563

12. DuP, Li G, Wu L., Huang M. Perspectives of ERCC1 in early-stage and advanced cervical cancer: From experiments to
clinical applications. Front Immunol. 2023, 13, 1065379. doi: 10.3389/fimmu.2022.1065379

13. Hecken]. M, Rezniczek G. A., Tempfer C. B. Innovative Diagnostic and Therapeutic Interventions in Cervical Dysplasia:
A Systematic Review of Controlled Trials. Cancers (Basel). 2022. 14(11), 2670. doi: 10.3390/cancers14112670

14. Hwang S. ], Shroyer K. R. Biomarkers of cervical dysplasia and carcinoma. ] Oncol. 2012. 2012, 507286. doi:
10.1155/2012/507286

15. Johnson C. A, Madri%al J. M., Metoyer K., Zhukovsky S. D., Patel A. The Cervical Dysplasia Worksheet: A Longitudinal
Map of Cervical Dysplasia Cytology and Histology Tests and Procedures. | Low Genit Tract Dis. 2020. 24(4), 343-8. doi: 10.1097/
1gt.0000000000000566

16. Kniazeva M, Zabegina L. Shalaev A, Smirnova 0., Lavrinovich 0., Berlev I, et al. NOVAprep-miR-Cervix: New Method for
Evaluation of Cervical Dysplasia Severity Based on Analysis of Six miRNAs. Int ] Mol Sci. 2023.24(11),9114. doi: 10.3390/ijms24119114

17. Lantsman T, Seagle B. L., Yang J., Margul D. ], Thorne-Spencer ], Miller E. S, et al. Association between Cervical
Dysplasia and Adverse Pregnancy Outcomes. Am ] Perinatol. 2020. 37(9), 947-54. doi: 10.1055/s-0039-1692183

18. Liou S, Nilforoushan N., Kang Y., Moatamed N. A. p16 is superior to Stathmin-1 and HSP27 in identifying cervical
dysplasia. Diagn Pathol. 2021. 16(1), 85. doi: 10.1186/s13000-021-01144-w

19. Norenhag J., Edfeldt G., Stalberg K., Garcia F, Hugerth L. W, En%strand L., Fransson E., Du J., Schuppe-Koistinen .,
Olovsson M. Compositional and functional differences of the vaginal microbiota of women with and without cervical dysplasia.
Sci Rep. 2024.14(1), 11183. doi: 10.1038/s41598-024-61942-

20. Origoni M., Cantatore F, Candotti G., Candiani M. Prognostic Si;nificance of Neutrophil Lflmghocytes Ratio (NLR) in
Predicting Recurrence of Cervical Dysplasia. Biomed Res Int. 2022. 1149789. doi: 10.1155/2022/1149789

21. Paczos T, Bonham A., Canavesi C., Rolland ]. P, 0'Connell R. Near-Histologic Resolution Images of Cervical Dysplasia
Obtained With Gabor Domain Optical Coherence Microscopy. / Low Genit Tract Dis. 2021. 25(2), 137-41. doi: 10.1097/
1gt.0000000000000590

22. Ramirez S. [, Lutzkanin A. Management of Cervical Dysplasia Using Office Loop Electrosurgical Excision Procedure.
Prim Care. 2021. 48(4), 583-95. doi: 10.1016/j.pop.2021.07.008

23.  Raonic J,, Lopicic M., Vuckovic L., Vucinic ]. Inmunohistochemical analysis of CD68, CD4, CD8 and CD20 expression
in cervical dysplasia and its relationship with HR-HPV infection. Eur Rev Med Pharmacol Sci. 2021. 25(23), 7598-7606. doi:
10.26355/eurrev_202112_27458

24. Schaafsma M., Schuurman T. N, Kootstra P, Issa D., Hermans 1., Bleeker MCG, et al. Nationwide cohort study on the risk
of high-grade cervical dysplasia and carcinoma after conservative treatment or hysterectomy for adenocarcinoma in situ. Int J
Cancer. 2025. 156(6), 1203-12. doi: 10.1002/ijc.35237

25.  Spari¢ R., Bukumiri¢ Z., Stefanovi¢ R, Tinelli A., Kostov S., Watrowski R. Long-term quality of life assessment after
excisional treatment for cervical dysplasia. | Obstet Gynaecol. 2022.42(7), 3061-6. doi: 10.1080(}01443615.2022.2083486

26. Tao A.S, Zuna R, Darragh T. M., Grabe N., Lahrmann B., Clarke M. A, et al. Interobserver reproducibility of cervical
histc;logy iOrlztgrpretation with and without p16 immunohistochemistry. Am J Clin Pathol. 2024. 162(2), 202-9. doi: 10.1093/
ajcp/aqae

: p27.q Thumbovorn R., Bhattarakosol P, Chaiwongkot A. Detection of Global DNA Methylation in Cervical Intraepithelial

Neoplasia and Cancerous Lesions by Pyrosequencing and Enzyme-Linked Immunosorbent Assays. Asian Pac | Cancer Prev.
2022.23(1),143-9. doi: 10.31557 /apjcp.2022.23.1.143

28. Terasawa T, Hosono S., Sasaki S., Hoshi K., Hamashima Y., Katayama T, et al. Comparative accuracy of cervical cancer
screenin% strate%ies in healthy asymptomatic women: a systematic review and network meta-analysis. Sci Rep. 2022. 12(1), 94.
doi: 10.1038/s41598-021-04201-y

29. Tjalma WAA. Should the cervical dysplasia %CIN2+) recurrence nomogram be used for HPV vaccination triage after
conization? Eur ] Cancer Prev. 2021.30(1), 121. doi: 10.1097/cej.0000000000000584

30. Vattai A, Kremer N., Meister S., Beyer S., Keilmann L., Hester A., et al. Role of FoxP3-positive regulatory T-cells in
gegressive and progressive cervical dysplasia. ] Cancer Res Clin Oncol. 2022. 148(2), 377-386.doi: 10.1007/s00432-021-03838-

31. Zhang T, Zhuang L., Muaibati M., Wang D., Abasi A., Tong Q. et al. Identification of cervical cancer stem cells using
single-cell transcriptomes of normal cervix, cervical premalignant lesions, and cervical cancer. EBioMedicine. 2023.92, 104612.
doi: 10.1016/j.ebiom.2023.104612

32. Zhang W, Lin Y. Modified method of cervical conization with hybrid use of a cold knife and an electric knife for high-
grade squamous intraepithelial lesions. ] Int Med Res. 2022. 50(6), 3000605221106414. doi: 10.1177/03000605221106414

33. Zhao ], Cao H., Zhang W, Fan Y, Shi S., Wang R. SOX14 hypermethylation as a tumour biomarker in cervical cancer.
BMC Cancer. 2021. 21(1), 675. doi: 10.1186/s12885-021-08406-2

34. ZhaoY,Chen W, Yu], PeiS., Zhang Q., Shi]., etal. TP53 in MDS and AML: Biological and clinical advances. Cancer Lett.
2024.588,216767. doi: 10.1016/j.canlet.2024.216767

76 Modern Medicine, Pharmacy and Psychological Health. Issue 1 (19). 2025



