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ABSTRACT 

The development of cervical and vaginal intraepithelial neoplasias (CIN and VaIN) is strongly 

associated with human papillomavirus (HPV) infections, representing key precancerous 

conditions in women. This study investigates the influence of different cervical treatment 

methods on the rate of subsequent vaginal neoplasia. It also considers age and menopausal 

status as risk factors for higher-grade VaIN and the role of persistent HPV infections in the 

development of new VaIN cases post-treatment. The cohort consisted of 275 female patients 

treated for CIN, with a follow-up period of six months including HPV and ThinPrep cytologic 

test (TCT) testing. The evaluated treatments included laser therapy, cervical conization, loop 

electrosurgical excision procedure (LEEP), and radical hysterectomy. Statistical analysis was 

performed using SPSS 26.0 to determine treatment efficacy, the impact of age and menopausal 

status, and the relationship between HPV clearance and VaIN outcomes. Radical hysterectomy 

was linked with a higher recurrence of VaIN. Additionally, patients over 50 years old and those 

who were postmenopausal were significantly more likely to develop more severe VaIN and 

persistent HPV infections. Persistence of HPV after treatment was linked to a higher incidence 

of new VaIN cases. High-risk HPV significantly heightened the recurrence of VaIN, with no 

significant link found between TCT results and VaIN severity. Therefore, selecting appropriate 

cervical lesion treatment, considering the patient's age and menopausal status, and managing 

HPV infections are essential in preventing and managing the risk and progression of VaIN. 

Radical hysterectomy showed a distinct increase in VaIN incidence, emphasizing the need for 

individualized clinical assessments. 

KEYWORDS: Cervical intraepithelial neoplasia, vaginal intraepithelial neoplasia, human 

papillomavirus, menopausal status, treatment methods, risk analysis 
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INTRODUCTION 

Vaginal intraepithelial neoplasia (VaIN) represents a rare precancerous condition occurring 

within the female lower genital tract [1]. Increased attention to vaginal epithelial anomalies, 

coupled with advancements in detection methodologies, including cytology and human 

papillomavirus (HPV) testing, has led to a rise in the detection rate of VaIN in recent years [2, 

3, 4, 5, 6]. VaIN is categorized into various grades, with VaIN 2/3 considered equivalent to 

high-grade cervical intraepithelial neoplasia (CIN 2/3) precancerous lesions, while VaIN1 

(low-grade VaIN [7]) represents a benign manifestation of HPV infection [4, 8, 9, 10, 11]. 

Beyond HPV infection, other known risk factors for VaIN and vaginal cancer include 

immunosuppression, smoking, multiple sexual partners, and early onset of sexual activity [10, 

11, 12, 13, 14]. The prevalence of these risk factors, alongside the ubiquity of HPV infection, 

underscores the importance of research and treatment efforts targeting VaIN [15, 16]. 

Current treatment options for CIN include laser therapy, loop electrosurgical excision 

procedure (LEEP), cervical conization, and hysterectomy [14, 17, 18]. It has been reported that 

approximately 1% to 7% of patients treated with hysterectomy for CIN may develop VaIN 

months to years post-surgery [19]. Notably, hysterectomy as a treatment for CIN has been 

identified as a risk factor for the development of VaIN [20]. However, the impact of different 

cervical lesion treatment methods on the incidence of post-CIN treatment VaIN remains 

unexplored mainly [21, 22]. Furthermore, studies have highlighted significant individual 

variations in the progression rate of vaginal lesions, underscoring the need for proactive 

treatment of patients with identified risk factors [19]. 

Despite extensive discussions on the treatment of CIN and VaIN, the specific mechanisms 

underlying the development of vaginal lesions post-cervical treatment, especially the 

pathological changes associated with VaIN in the context of high-risk HPV (hrHPV) infection, 

are still poorly understood [4, 23, 24]. As research deepens into the relationship between HPV 
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infections, CIN, and subsequent VaIN recurrence, it becomes increasingly critical to determine 

the impact of specific HPV infection types on the risk of VaIN recurrence [25]. Recent studies 

indicate that 73.2% of VaIN2/3 cases involve a single HPV genotype, whereas 26.8% display 

multiple infections (20.8% are dual infections, 4.8% are triple infections, and 1.2% are 

quadruple infections) [26]. Moreover, while menopausal status and age are known to influence 

the progression of these lesions, the specific effects of these factors on the occurrence and 

progression of VaIN and their roles in clinical treatment and prevention strategies require 

further clarification [27]. Notably, the relationship between HPV infection status and the risk 

of developing VaIN post-cervical lesion treatment, including whether deviations in medical 

examination and macroscopic viral infection statuses warrant active intervention, remains a 

pressing research question [24, 28, 29]. 

This study aims to thoroughly examine the impact of various methods of treating cervical 

lesions on the subsequent incidence of VaIN. It also seeks to investigate the potential 

associations between treatment methods and factors such as preoperative CIN grade, HPV 

infection subtype, HPV negativity 6 months after surgery, ThinPrep cytologic test (TCT) results, 

and menopausal status, with regard to VaIN recurrence following CIN treatment. Given that 

VaIN is typically widespread and subject to diagnostic discrepancies in medical examinations, 

clarifying these relationships is crucial for developing effective clinical interventions and 

treatment strategies to reduce the risk of VaIN recurrence in women after CIN treatment. 

Through this research, we aim to provide more precise treatment guidance for clinicians, 

particularly for patients with risk factors, hoping to effectively reduce the recurrence rate of 

VaIN and enhance patients' quality of life and treatment outcomes. 
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MATERIALS AND METHODS 

Study population and grouping 

This study selected 275 female patients treated at the Wenzhou People's Hospital in Zhejiang 

Province as subjects from June 2017 to June 2022. The age distribution of patients ranged from 

22 to 80 years. They were divided into two groups: the first group consisted of 218 patients 

who developed VaIN after treatment for CIN, including 176 cases of vaginal low-grade 

squamous intraepithelial lesions (LSIL) (64%), 42 cases of vaginal high-grade squamous 

intraepithelial lesions (HSIL) (15.27%), and 32 cases of VaIN1+ (28.83%; defined as 

recurrence of VaIN [20]). The second group comprised 57 patients with vaginal virus infection, 

characterized by the presence of koilocytotic cells, of which 33 cases (57.89%) were hrHPV 

infections (Figure 1). Regarding cervical lesion treatment methods, the incidence of VaIN1+ 

post-treatment was recorded as follows: 27 cases (9.41%) after laser therapy, 24 cases (22.64%) 

after cervical conization, 80 cases (9.66%) after LEEP, and 55 cases (44.35%) after radical 

hysterectomy. 

 

Inclusion and exclusion criteria 

Inclusion criteria include: 1) women aged 22 to 80; 2) complete medical records and follow-

up data; 3) treatment for cervical lesions, including laser therapy, cervical conization, LEEP, or 

radical hysterectomy; 4) diagnosis of VaIN or vaginal virus infection confirmed by colposcopy-

directed biopsy. 

Exclusion criteria include 1) patients with significant comorbidities or poor physical condition 

precluding study participation; 2) patients with severe systemic or psychiatric illnesses that 

hinder treatment cooperation and follow-up; 3) pregnant or breastfeeding women; 4) patients 

allergic to drugs or devices used in the study. 
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Treatment modalities and follow-up 

Treatment methods for cervical lesions encompassed laser therapy, cervical conization, LEEP, 

and radical hysterectomy. All participants were subjected to retesting for HPV using the Roche 

Cobas HPV Test and TCT (CytoRich red system, Hologic Inc., Marlborough, MA, USA) 6 

months post-treatment. 

 

Ethical statement 

Consent was obtained from each participant or their legal representative after ensuring a 

comprehensive understanding of the study content and procedures, and written informed 

consent was signed voluntarily. The study protocol was reviewed and approved by the Clinical 

Ethics Committee of Wenzhou People's Hospital (No. KY-2021-301), ensuring compliance 

with the Declaration of Helsinki. 

 

Statistical analysis 

Data analysis was conducted using SPSS software version 26.0 (IBM Corp., Armonk, NY, 

USA). Univariate analyses assessed the associations between cervical lesion grade, age, HPV 

infection, previous treatments, menopausal status, and HPV status six months post-surgery. 

Chi-square tests and Students' t-tests were utilized for univariate analyses, and both univariate 

and multivariate logistic regression analyses were applied to evaluate the incidence of VaIN 

post-treatment for cervical lesions. Cumulative incidence analysis was used to estimate the 

incidence of VaIN following different treatment methods. A p-value of less than 0.05 was 

considered statistically significant. Graphs and charts were generated using GraphPad Prism 

software (GraphPad Software, San Diego, CA, USA). 
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RESULTS 

Impact of cervical lesion treatment methods on the incidence of VaIN 

This study investigates the influence of various cervical lesion treatment methods on the 

subsequent incidence of VaIN by comparing the rates of VaIN1+ occurrence following 

hysterectomy, laser therapy, LEEP, cervical conization, and radical hysterectomy. A total of 

1456 female patients were included, with 111 undergoing hysterectomy, 287 receiving laser 

therapy, 828 treated with LEEP, 106 undergoing cervical conization, and 124 receiving radical 

hysterectomy for CIN. The findings revealed that 32 of the 111 CIN patients treated with 

hysterectomy (28.83%) developed VaIN1+; among the 287 patients treated with laser therapy, 

27 (9.41%) developed VaIN1+; of the 828 patients treated with LEEP, 80 (9.66%) developed 

VaIN1+; and among the 124 patients treated with radical hysterectomy, 55 (44.35%) developed 

VaIN1+. Statistical analysis demonstrated significant differences in the incidence of VaIN 

following different treatment methods (P < 0.05) (Figure 2). 

 

Age distribution and lesion grade analysis in VaIN patients 

The age distribution characteristics of VaIN and its relationship with lesion grades were 

assessed in 275 VaIN patients. The study examined the age distribution and proportions of 

patients with LSIL (VaIN1), HSIL, and those with viral infections to reveal the impact of age 

on the occurrence and progression of VaIN. Among the 275 VaIN patients included in this study, 

176 (64%) were diagnosed with LSIL (VaIN1), 42 (15.27%) with HSIL, and 57 (20.73%) 

presented with viral infections. Specifically, the average age was 47.39 ± 11.29 years for LSIL 

patients, 53.83 ± 10.71 years for HSIL patients, and 46.42 ± 11.94 years for those with viral 

infections. Notably, in women over 50, the incidence of HSIL reached 78.51%, compared to 

60.80% for LSIL and 63.16% for viral infections. This data significantly indicates that age is 

an essential factor influencing the occurrence and grade of VaIN lesions, with women over 50 
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being more susceptible to developing HSIL (P < 0.05) (Figure 3, Table 1). In summary, the 

results of this study highlight the significant role of age in the occurrence and progression of 

VaIN, especially indicating that women over 50 are more likely to develop higher grades of 

VaIN. 

 

Incidence of VaIN and viral infections in postmenopausal women 

Given the physiological changes postmenopausal women undergo that may influence 

susceptibility to various diseases, including VaIN and viral infections [30], this section aims to 

assess the impact of menopausal status on the likelihood of VaIN and viral infections. The 

menopausal status of patients with epithelial lesions and viral infections was evaluated to 

determine the incidence rates of VaIN and viral infections within this demographic. Out of 275 

female patients analyzed, 218 presented with VaIN, and 57 had viral infections. The analysis 

revealed that 146 (66.97%) of the VaIN patients were postmenopausal; among the 57 patients 

with viral infections, 37 (64.91%) were in a postmenopausal state. Statistical analysis of these 

data indicated a significant increase in the probability of VaIN and viral infections among 

postmenopausal women compared to their premenopausal counterparts (Table 2, Figure 4). In 

summary, the findings demonstrate elevated epithelial and viral infections in postmenopausal 

women, particularly noting a significant rise in high-grade lesions (≥HSIL). This finding 

underscores the importance of intensified detection and preventive measures for VaIN and viral 

infections among the postmenopausal female population. 

 

Relationship between HPV clearance post-cervical lesion treatment and new VaIN 

occurrences  

HPV infection is a leading cause of CIN and VaIN [31]. The change in HPV status post-

treatment plays a critical role in preventing new occurrences of VaIN. This study investigates 
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the association between HPV clearance following cervical lesion treatment and the incidence 

of new VaIN occurrences. It includes patients treated for cervical lesions, analyzing the 

relationship between HPV infection status six months post-treatment and new VaIN 

occurrences. The findings indicate that none of the patients diagnosed with vaginal HSIL 

showed HPV clearance after six months. 

In contrast, among the LSIL patient group, 108 (95.45%) maintained their HPV-positive status 

post-treatment, while only 8 (4.55%) achieved HPV clearance. These results significantly 

demonstrate that the risk of new VaIN occurrences is closely linked to a persistent positive 

HPV status post-treatment, bearing statistical significance (P < 0.05) (Table 3, Figure 5). In 

summary, this study confirms that patients who do not achieve HPV clearance after treatment 

for cervical lesions are more likely to develop new occurrences of VaIN, especially evident 

among HSIL patients. 

 

Association between HPV infection type and VaIN recurrence post-cervical lesion 

treatment 

This study analyzed the HPV infection types in patients experiencing VaIN recurrence post-

CIN treatment, examining the relationship between single and multiple HPV infections, as well 

as hrHPV infections and VaIN recurrence (Table 4). Among the 218 patients analyzed for VaIN 

recurrence post-CIN treatment, 121 (55.50%) had a single HPV infection, 94 (43.12%) had 

multiple HPV infections, and 201 (92.20%) were infected with hrHPV types. Notably, all 

patients with HSIL recurrence (≥HSIL) were infected with hrHPV types. Statistical analysis 

indicated no significant association between VaIN recurrence and multiple HPV infections (P > 

0.05) but a significant correlation with hrHPV infections (P < 0.05), especially as 100% of 

HSIL patients harbored hrHPV infections. These findings highlight the critical role of hrHPV 

infections in VaIN recurrences, emphasizing that hrHPV significantly increases the risk of 
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VaIN recurrence, particularly among HSIL patients. 

 

Association analysis between cervical lesion history and recurrence of new VaIN 

occurrences 

The recurrence of VaIN may be influenced by several factors, including the grade of prior 

cervical lesions, which could be a crucial consideration [32]. This study explored the 

relationship between new VaIN occurrences post-cervical lesion treatment and the grade of 

previous cervical lesions to assess any clear correlation. Patients who developed new VaIN 

occurrences post-treatment were analyzed based on the grade of their prior cervical lesions 

(Table 5). Specifically, 51 patients (23.39%) had prior CIN1, 61 (27.98%) had CIN2, 50 

(22.94%) had CIN3, and 56 (25.69%) were cervical cancer (CA) patients. Statistical analysis 

attempted to reveal the association between VaIN recurrence and the grade of cervical lesions 

before treatment. The analysis showed that while VaIN recurrence is related to the patient's 

history of cervical lesions, the incidence rate does not significantly correlate with the specific 

grade of prior CIN (P>0.05) (Figure 6). This finding suggests that in clinical practice, 

irrespective of the previous cervical lesion grade, equal monitoring and prevention strategies 

should be applied to all post-treatment patients to minimize the risk of VaIN recurrence. 

 

Analysis of the association between HPV types and vaginal epithelial lesions 

Given the well-established link between HPV infection and the development of both cervical 

and vaginal epithelial lesions [33], this study aims to delve into the distribution and 

epidemiological characteristics of different HPV types within VaIN. By conducting a detailed 

analysis of patients with both single and multiple HPV infections, this research seeks to 

uncover the relationship between specific HPV types and vaginal epithelial lesions. Among the 

239 female patients included, 145 exhibited single HPV infections, while 94 had multiple HPV 

infections. A detailed examination revealed that infection rates for HPV types 16, 18, 52, 53, 
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56, and 58 were significantly higher in single HPV infection cases than other types, indicating 

a strong association between these specific HPV types and vaginal epithelial lesions. 

Conversely, HPV52 was identified as the most prevalent type among patients with multiple 

HPV infections. These findings, presented in Figure 7, detail the distribution of different HPV 

types in vaginal epithelial lesions, highlighting the predominance of HPV16, 18, 52, 53, 56, 

and 58 in single HPV infections and the high prevalence of HPV52 in multiple HPV infections. 

The results underscore a significant association between specific HPV types and vaginal 

epithelial lesions. 

 

TCT results and their association with VaIN grades 

The TCT has been widely adopted as a detection tool for CA and its precursor lesions [34]. 

However, its effectiveness in identifying VaIN remains uncertain. This study aims to explore 

the relationship between TCT results and different VaIN grades to assess the practical value of 

TCT in VaIN detection. TCT results indicated that 111 women (50.92%) were found to be in a 

state of no intraepithelial lesion or malignancy (NILM). Furthermore, 60 women (27.52%) 

were classified under atypical squamous cells of undetermined significance (ASC-US), while 

4 women (1.83%) were in a condition where high-grade lesions, such as atypical squamous 

cells, cannot exclude high-grade squamous intraepithelial lesion (ASC-H). Additionally, 32 

women (14.68%) were diagnosed with LSIL, and 11 women (5.05%) had HSIL. In total, 275 

patients were analyzed to examine the correlation between TCT results and VaIN grades (Table 

6). Patients were categorized into NILM, ASC-US, LSIL, HSIL, and ASC-H groups based on 

their TCT outcomes. The analysis revealed no significant difference in TCT detection rates 

across different VaIN grades, specifically NILM in 31 cases (54.39%), ASC-US in 17 cases 

(29.82%), LSIL in 6 cases (10.53%), HSIL in 3 cases (5.26%), and ASC-H in 0 cases. These 

results indicate that TCT outcomes are unreliable for detecting VaIN (P > 0.05). Therefore, the 
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study concludes that TCT detection rates do not significantly correlate with lesion grades, 

emphasizing that in cases of hrHPV infections, even if TCT results indicate NILM, targeted 

diagnostic methods such as colposcopy should be employed to rule out VaIN and enhance 

diagnostic accuracy. 

 

DISCUSSION 

Despite advances in the treatment of cervical precancerous conditions, the mechanisms 

underlying the transition from CIN to VaIN in the context of HPV infections are not fully 

understood. This study provides a comprehensive analysis of the incidence of VaIN following 

treatment for CIN and its association with HPV infection. Our findings extend existing research 

by categorizing VaIN, a precancerous lesion, into grades I-III based on the degree of atypical 

proliferation observed in squamous cells. The study identifies several risk factors influencing 

the progression and persistence of these lesions, including infection with hrHPV, prior 

instances of CIN, cervical cancer, and the impact of surgical interventions such as hysterectomy 

[16, 35, 36]. These findings contribute to a deeper understanding of the dynamics between 

cervical treatments and subsequent vaginal epithelial changes. 

Of note, our research emphasizes the need for personalized treatment strategies for VaIN, 

particularly highlighting that VaIN1, often transiently caused by lrHPV or hrHPV infections, 

typically resolves within two years. Conversely, HSIL is caused by persistent, transforming 

hrHPV infections, posing a greater risk of recurrence and progression to invasive vaginal 

cancer [37]. This evidence underscores the importance of proactive VaIN1 post-cervical lesion 

treatment to prevent its progression. We also focused on the notably increased risk of VaIN and 

viral infections among postmenopausal women, consistent with previous studies [38, 39], 

underscoring the influence of menopausal status on susceptibility to VaIN and HPV infections. 

Surprisingly, our findings indicate a higher incidence of VaIN1+ following radical 
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hysterectomy, possibly due to anatomical changes post-surgery or the surgery's failure to 

completely eradicate HPV infections. This finding contrasts with previous studies, which 

suggest that LEEP or laser treatments carry a relatively lower risk of VaIN [40]. 

Furthermore, our study examined the relationship between HPV clearance status and the risk 

of new VaIN occurrences, discovering that patients who did not achieve HPV clearance post-

cervical lesion treatment were more likely to develop new VaIN occurrences. This finding 

underscores the significance of persistent HPV infection in the development of VaIN and 

highlights the importance of regular HPV detection following cervical lesion treatment to 

assess the risk of VaIN development. Interestingly, our study found no significant correlation 

between TCT results and VaIN grades, contrary to previous studies that suggested TCT as an 

effective tool for predicting VaIN grades. This discrepancy could be attributed to differences in 

sample sizes, study designs, or TCT methodologies, suggesting that the utility of TCT in VaIN 

detection requires further investigation and validation. 

This research provides new insights for managing VaIN following CIN treatment, particularly 

highlighting the importance of individualized assessment and management post-CIN treatment. 

It supports the strategy of regular HPV screenings to assess VaIN risk [41], offering critical 

guidance for clinicians. These findings contribute to improving VaIN screening, prevention, 

and treatment strategies, thereby reducing patient morbidity. Despite its valuable insights, this 

study has limitations due to its retrospective design, which might introduce information and 

selection biases, limiting the causal interpretation of the results. The relatively small sample 

size and the study's confinement to a single regional hospital might affect the generalizability 

and extrapolation of the findings. Additionally, the study did not thoroughly analyze the 

relationship between different HPV subtypes and VaIN risk, potentially overlooking subtype-

specific risks. Finally, the lack of a control group precluded direct comparison of different 

treatment strategies on VaIN risk. Future research should adopt prospective, multicentric 
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designs with larger sample sizes to address these limitations. 

In light of these limitations, future research should focus on several key areas. Prospective, 

multicentric studies are needed to verify our findings and explore the relationship between 

different HPV subtypes and VaIN risk, helping to more accurately identify high-risk patient 

groups for targeted prevention and treatment strategies. Research should also evaluate the long-

term effects of different treatment methods (e.g., LEEP, laser treatment, and radical 

hysterectomy) on HPV clearance rates and VaIN risk to guide clinical treatment decisions. 

Additionally, exploring potential interventions such as postmenopausal hormone replacement 

therapy in reducing VaIN risk might offer new preventative strategies for high-risk patients. 

Finally, future studies should explore emerging technologies (e.g., genomics and proteomics) 

to identify early biomarkers of VaIN, potentially aiding in early diagnosis and personalized 

treatment. Through these efforts, significant advancements in the prevention, diagnosis, and 

treatment of VaIN can be expected, thereby improving patient clinical outcomes. 

 

CONCLUSION 

This study conducts a retrospective analysis of female patients treated with various cervical 

lesion treatment methods to explore the incidence of VaIN post-treatment and its association 

with HPV infection (Figure 8). The study unveiled several pivotal findings: notably, there exists 

a significant differential in the rates of VaIN following different treatments for cervical lesions, 

with radical hysterectomy exhibiting a substantially higher incidence of VaIN1+ compared to 

other modalities such as laser therapy and LEEP. Moreover, the onset of VaIN is closely linked 

with patient age, with individuals over the age of 50 being particularly susceptible to high-

grade VaIN. Additionally, postmenopausal women demonstrate a marked increase in both VaIN 

and viral infections. A strong correlation was also established between high-risk HPV 

infections and the recurrence rate of VaIN, especially since all cases of recurrent high-grade 
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VaIN were associated with high-risk HPV strains. These insights underscore the critical 

importance of screening for HPV post-treatment of cervical lesions and bolstering monitoring 

and preventative measures against VaIN in individuals with high-risk HPV infections. Such 

measures include regular HPV vaccinations and increased frequency of high-risk HPV strain 

screenings, particularly for patients who have undergone radical hysterectomy (Figure 9). 
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TABLES AND FIGURES WITH LEGENDS  

 

Table 1. Age distribution of patients with different types of VaIN. 

Characteristics Viral infection 

(n, %) 

LSIL 

(n, %) 

≥HSIL 

(n, %) 

Total 

 

Age, mean (SD) 46.42±11.94 47.39±11.29 53.83±10.71   

<40 12 (21.05%) 37 (21.02%) 3 (7.14%) 52  

≥40 and <50 9 (15.79%) 53 (30.11%) 6 (14.29%) 68  

≥50 36 (63.16%) 86 (48.86%) 33 (78.57%) 155  

P value P > 0.05 P > 0.05 P > 0.05   

LSIL: Low-grade squamous intraepithelial lesion; HSIL: High-grade squamous intraepithelial 

lesion; SD: Standard deviation; VaIN: Vaginal intraepithelial neoplasia. 

 

Table 2. Association between menopausal status and the incidence of VaIN and viral 

infections. 

Characteristics Viral 

infection   

(n, %) 

LSIL 

(n, %) 

≥HSIL 

(n, %) 

Total P value 

Menopause     P < 0.001 

YES 37 (64.91%) 112 (63.64%) 34 (80.95%) 183  

NO 20 (35.09%) 64 (36.36%) 8 (19.05%) 92  

LSIL: Low-grade squamous intraepithelial lesion; HSIL: High-grade squamous intraepithelial 

lesion; VaIN: Vaginal intraepithelial neoplasia. 

 

Table 3. Analysis of the correlation between the post-treatment HPV negative status and 

the occurrence of new VaIN in patients with cervical lesions. 

Characteristics Viral infection 

(n, %) 

LSIL 

(n, %) 

≥HSIL 

(n, %) 

Total P value 

The virus turned negative  

6 months after treatment 
    P < 0.05 

YES 21 (36.84%) 8 (4.55%) 0 (0) 29  

NO 
36 (63.16%) 168 

(95.45%) 

42 

(100%) 

246 

LSIL: Low-grade squamous intraepithelial lesion; HSIL: High-grade squamous intraepithelial 

lesion; VaIN: Vaginal intraepithelial neoplasia. 
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Table 4. Clinicopathological features and HPV infection status in patients with recurrent 

VaIN after cervical lesion treatment. 

Characteristics Viral infection 

(n, %) 

LSIL 

(n, %) 

≥HSIL 

(n, %) 

Total P value 

HPV status  46.42±11.94 47.39±11.29 53.83±10.71  

P < 0.001 
hrHPV-positive 12 (21.05%) 37 (21.02%) 3 (7.14%) 52 

lrHPV-positive 9 (15.79%) 53 (30.11%) 6 (14.29%) 68 

HPV-negative 36 (63.16%) 86 (48.86%) 33 (78.57%) 155 

HPV infection     

P > 0.05 

Multiple HPV 

infection 

15 (26.32%) 77 (43.75%) 17 (40.48%) 109 

Single HPV infection 29 (50.86%) 96 (54.55%) 25 (59.52%) 150 

Negative 13 (22.81%) 3 (1.70%) 0 (0) 16 

Total 57 176 42 275 

LSIL: Low-grade squamous intraepithelial lesion; HSIL: High-grade squamous intraepithelial 

lesion; HPV: Human papillomavirus; hrHPV: High-risk human papillomavirus; lrHPV: Low-

risk human papillomavirus; VaIN: Vaginal intraepithelial neoplasia. 

 

Table 5. Clinical characteristic analysis of the relationship between cervical lesion grade 

and new onset VaIN recurrence. 

Characteristics Viral infection 

(n, %) 

LSIL 

(n, %) 

≥HSIL 

(n, %) 

Total P value 

Previous grade of cervical lesion     P > 0.05 

CIN1 12 (21.05%) 46 

(21.05%) 

5 (11.90%) 63  

CIN2 10 (17.54%) 47 

(26.70%) 

14 

(33.33%) 

71  

CIN3 23 (40.35%) 42 

(23.86%) 

8 (19.05%) 73  

CA 12 (21.05%) 41 

(23.30%) 

15 

(35.71%) 

68  

LSIL: Low-grade squamous intraepithelial lesion; HSIL: High-grade squamous intraepithelial 

lesion. 

 

 

Table 6. Comparison of TCT results in patients with different grades of VaIN. 

TCT N 
Pathology, n (%) P value 

Viral infection LSIL ≥HSIL 

NILM 142 31 (54.39%) 88 (50%) 23 (54.76%) 

P > 0.05 

ASC-US 77 17 (29.82%) 52 (29.55%) 8 (19.05%) 

LSIL 38 6 (10.53%) 26 (14.77%) 6 (14.29%) 

HSIL 14 3 (5.26%) 6 (3.41%) 5 (11.90%) 

ASC-H 4 0 4 (2.27%) 0 

Total 275 57 176 42  

TCT: ThinPrep cytologic test; ASC-US: Atypical squamous cells of undetermined significance; 
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LSIL: Low-grade squamous intraepithelial lesion; HSIL: High-grade squamous intraepithelial 

lesion; VaIN: Vaginal intraepithelial neoplasia. 

 

 

 

Figure 1. Incidence of vaginal lesions post-cervical lesion treatment. This figure illustrates 

the incidence of VaIN following CIN treatment, including the distribution of LSIL (A), HSIL 

(B), and VaIN1+, as well as cases of patients with vaginal virus infection (C). VaIN: Vaginal 

intraepithelial neoplasia; CIN: Cervical intraepithelial neoplasia; LSIL: Low-grade squamous 

intraepithelial lesion; HSIL: High-grade squamous intraepithelial lesion. 

 

 

Figure 2. Comparison of VaIN detection rates after treatment of cervical lesions. VaIN: 

Vaginal intraepithelial neoplasia. 
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Figure 3. Age distribution of patients with different categories of VaIN. VaIN: Vaginal 

intraepithelial neoplasia. 

 

 

Figure 4. Comparative analysis of the incidence of VaIN and viral infections in 

postmenopausal women. This figure compares the incidence rates of VaIN and viral infections 

between postmenopausal and premenopausal women; ***P < 0.001. VaIN: Vaginal 

intraepithelial neoplasia. 
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Figure 5. Analysis of the relationship between HPV clearance status post-cervical lesion 

treatment and the risk of new VaIN occurrences. VaIN: Vaginal intraepithelial neoplasia. 

This figure illustrates the association between HPV clearance status post-treatment of cervical 

lesions and the risk of new VaIN occurrences; *P < 0.05. VaIN: Vaginal intraepithelial 

neoplasia; HPV: Human papillomavirus. 

 

 

Figure 6. Analysis of the association between cervical lesion grade and the risk of 

recurrence of new VaIN occurrences. This figure compares the risk of new VaIN occurrences 

recurrence post-treatment among patients with different grades of cervical lesions, including 

analyses for CIN1, CIN2, CIN3, and CA patients; #P > 0.05. VaIN: Vaginal intraepithelial 

neoplasia; CIN: Cervical intraepithelial neoplasia. 
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Figure 7. Distribution of HPV types in female vaginal epithelial lesions. HPV: Human 

papillomavirus. 
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Figure 8. Correlations in VaIN: Treatment approaches, age, menopausal status, and HPV 

infections. VaIN: Vaginal intraepithelial neoplasia; HPV: Human papillomavirus. 
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Figure 9. A preliminary roadmap on preventing VaIN after a hysterectomy. VaIN: Vaginal 

intraepithelial neoplasia; HPV: Human papillomavirus. 


