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A B S T R A C T   

Objective: To perform a retrospective review of patients diagnosed with vaginal malignant neoplasms (VMN) in 
the Republic of Belarus. 
Methods: The Belarusian Cancer Registry was reviewed for patients diagnosed with VMN from 1990 to 2019. The 
data collected included age at diagnosis, demographic information, histology, stage, treatment modalities, and 
outcomes. Data were compared across decades (1990–1999, 2000–2009, and 2010–2019). 
Results: A total of 868 patients were diagnosed with VMN in Belarus between 1990 and 2019. The estimated age- 
standardized incidence rate of VMN per 100,000 female population increased from 0.1 in 1999 to 0.4 in 2019 (p 
< 0.05). The mortality rate for this period was 0.0–0.2 per 100,000 female population. Of all newly diagnosed 
cases of VMN, 70.9% (n = 615) lived in urban centers and 29.1% (n = 253) lived in rural areas. The most 
common histological type was squamous cell carcinoma, accounting for 78.4% of cases. The median age at 
diagnosis was 63.4 years (range, 15.0–87.0 years). When compared across the three decades, the number of stage 
I cases increased slightly more than twofold (from 19.1% to 38.5% for 1990–1999 to 2010–2019). Furthermore, 
the number of stage III cases decreased from 30.3% to 13.0% from 1990 to 1999 to 2010–2019. There were no 
significant changes in the number of patients diagnosed with stage II or IV disease over time. The overall 5-year 
survival rate for the entire group was 68.7 ± 5.1%, with no statistically significant difference between women 
living in urban centers vs. rural areas (67.8 ± 5.1% vs. 65.8 ± 10.4%; p = 0.99). However, there was a 26.2% 
increase in the 5-year survival rate for the entire group over the study period. This increase was higher for 
women living in rural areas (+61.7%) than for those in urban centers (+51.3%); p > 0.05. Furthermore, a 
comparison of 5-year adjusted survival rates between 2000 and 2015 showed increased survival for stages I, II, 
and III, with the most significant increase noted for stage III disease (2.4-fold increase). 
Conclusions: This retrospective study found that the survival rates of women with VMN in Belarus have improved 
over the past 30 years. This is likely due to improvements in early detection as well as improved approaches to 
treatment, particularly for those living in rural areas. Additional study is needed to further understand and 
improve the outcomes of women diagnosed with VMN in Belarus.   

1. Introduction 

Vaginal malignant neoplasms (VMN) are a rare entity and account 
for only 1–2% of all cases of cancer of the female reproductive system 
(Siegel et al., 2016; Eifel et al., 2019; Adams and Cuello, 2018). Ac-
cording to GLOBOCAN 2020, there are approximately 17,908 invasive 
vaginal cancers diagnosed annually globally with 7995 related deaths 

(https://gco.iarc.fr/today/data/factsheets/cancers/22-Vagina-fact- 
sheet.pdf). The global average incidence rate is 0.36 and the mortality 
rate is 0.16 per 100,000 women. The highest incidence rates of VMN are 
in African countries (≥0.48 per 100,000 women) and the lowest are in 
North America (0.29–0.37) and Latin America (0.16–0.29) (https://gco. 
iarc.fr/today/data/factsheets/cancers/22-Vagina-fact-sheet.pdf). In the 
European Region, the highest incidence rates are noted in France (0.57) 
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and Latvia (0.47), the lowest in the Republic of Belarus (0.27), Sweden 
(0.26), and Poland (0.20). The highest mortality rates are in African 
countries (0.38) and the lowest mortality rates are in North America, 
Europe, and Asia (0.06–0.11). In the Republic of Belarus, it is estimated 
that 37 women are diagnosed with VMN, and 12 women die of this 
disease annually (Statistics of oncological diseases in the Republic of 
Belarus, 2018). 

Due to the rarity of this disease, there is a paucity of literature 
describing the epidemiology and outcomes of vaginal cancer. To better 
understand this disease, we reviewed and analyzed population-based 
data on incidence, mortality, and survival rates of VMN from the 
Belarusian Cancer Registry over a 30-year period (1990–2019). 

2. Methods 

2.1. Data extraction 

Women diagnosed with VMN between 1990 and 2019 were identi-
fied through the Belarusian Cancer Registry. The information collected 
by the registry included demographic characteristics for each patient 
(age, gender, city of residence), location and histological type of tumor 
according to the International Classification of Diseases for Oncology 
[ICD-O] site codes C52 (WHO Library Cataloguing-in-Publication, 
xxxx), as well as the date of confirmation of the diagnosis. 

Survival information was obtained from mortality statistics and 
active surveillance based on vital status checks from current residence 
registers. We included only the first primary vaginal lesions to calculate 
the 5-year relative survival rate. Vaginal neoplasms that were identified 
solely on the basis of a death certificate or diagnosed at autopsy were 
excluded from the survival analysis. The vital status of each registered 
case was confirmed by June 30, 2021. 

This study was approved by the Ethics Committee of the NN Alex-
androv National Cancer Centre (Protocol No. 17), Minsk, Belarus on 17 
January 2020. 

2.2. Statistical analysis 

Data were summarized using basic descriptive statistics. The main 
outcome of the studywas survival time. The time period was calculated 
from the time of diagnosis to death. Survival measures were calculated 

using the Kaplan–Meier method. Comparison of survival in two groups 
was performed according to the log rank test, and in groups of three or 
more using the χ2 criterion. Differences were considered statistically 
significant at p < 0.05. All p values were two-sided. The calculations 
were performed using the Statistical Package for the Social Sciences 
(IBM SPSS Statistics for Windows version 23.0, Armonk, NY). 

3. Results 

In Belarus, 868 new cases of VMN were reported during the 30-year 
period from 1990 to 2019. In the structure of the incidence of malignant 
neoplasms among the female population of Belarus for the entire 30- 
year period, VMN represented 0.1–0.17%. Over the 30-year period, 
there was an increase in the number of newly diagnosed cases of VMN 
from 11 cases in 2009 to 37 cases in 2019 (Fig. 1). 

The changes of VMN incidence rates in the female population of 
Belarus over time are shown in Fig. 2. Analysis of these data showed an 
increase in both the VMN incidence rate and the World standardized 
indicator (from 0.1 to 0.7 per 100,000 female population, and from 0.1 
to 0.4, respectively). However, the age-standardized incidence rate 
increased more slowly, which reflects a greater impact of demographic 
changes on the increase in the incidence rate. The number of deaths 
from VMN had a slight upward trend and varied from 6 to 20 cases per 
year (Fig. 1). VMN incidence rate was at the level of 0.1–0.4 per 100,000 
female population, World standardized 0–0.2. 

The median age of patients was 69.0 years (range 40.0–84.0) in 
1990, 69.8 (range 30.0–87.0) in 2010, and 62.0 (range 35.0–87.0) in 
2019. Fig. 3 shows the age-specific incidence rate of VMN in Belarus for 
three 5-year periods (1990–1994, 2000–2004, and 2015–2019). Fig. 3 
shows a pronounced peak of incidence rate for the age group 70–84 
years. An increase in the incidence is noted for women over 50 years old. 
No change in the incidence peaks was observed during the study period. 

The most common histological type identified was squamous cell 
carcinoma (SCC), ranging from 81.8% in 1990 to 78.4% in 2019 (Fig. 4). 
Analysis of the distribution by stage showed that the proportion of cases 
of VMN detected in stage I doubled (from 19.1% to 38.5%), while 
neoplasms diagnosed in stages II and IV practically did not change, and 
the frequency of stage III sharply decreased (from 30.3% to 13.0%). In 
general, the proportion of cases with early stage at diagnosis (I and II) 
has increased by 37.1% over 10 years, and the proportion of cases with 

Fig. 1. The number of newly diagnosed cases of VMN and the number of deaths from VMN among women in Belarus for 1990–2019.  
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late stage at diagnosis (III and IV) has decreased by 60% (Fig. 5). 
Analysis of 5-year adjusted survival rate by stage showed that the 

survival rate of patients with stage I, II, and III disease increased over 
time, with stage III being the most significant with a 2.4-fold increase. 
Patients with stage IV did not survive the 5-year milestone; however, 
over the last 5 years, the survival rate for patients with stage IV was 
16.8% (Supplementary Fig. 1). Analysis of the cumulative 5-year 
adjusted survival rates in patients with VMN showed a significant in-
crease in survival over the observed period. In 1990, the survival rate 
was 42.5 months ± 8.4, while by 2015, it increased to 68.7 months ±

5.1% (p = 0.001) (Supplementary Fig. 2). 

3.1. Subgroup analysis 

In total, there were 615 (70.9%) patients living in urban centers and 
253 (29.1%) living in rural areas. The results of the analysis of the 
incidence rates of VMN based on residence type showed that the number 
of cases of newly diagnosed VMN was significantly higher among 
women living in urban centers. However, the analysis of crude and age- 
standardized incidence rates, leveling the differences in the number and 

Fig. 2. Dynamics of VMN incidence rate in the female population of Belarus (incidence rate per 100,000 female population, World standardized incidence rate per 
100,000 population), 1990–2019. 

Fig. 3. The age-specific VMN incidence rates in Belarus for three 5-year periods (1990–1994, 2000–2004 and 2015–2019).  
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age composition, showed that women living in urban centers and rural 
areas are diagnosed with VMN with the same frequency (Supplementary 
Fig. 3). 

When the changes over time of stage at diagnosis for three time 
periods (1990–1999, 2000–2009, and 2010–2019) were compared, we 
noted that the number of women with stage I disease almost doubled 
among women living in urban centers (from 21.8% to 38.8%) and 
almost tripled among women living in rural areas (from 13.6% to 
37.4%). There was also an increase in the portion of women with stage 
IV disease living in urban centers (from 10.9% to 12.9%) and a decrease 
in the proportion of women with stage IV disease living in rural areas 
(from 11.9% to 8.8%). There were no significant changes in women with 
stage II and III disease based on residence type (Supplementary Fig. 4). 
Analysis of survival in the subgroups of urban and rural residents did not 
show a difference in 2015–2019 (67.8 ± 5.1% and 65.8 ± 10.4%, 
respectively, p = 0.99), while the increase in survival in comparison 
with 1990–1994 among rural residents turned out to be more significant 
than that among urban residents (+51.3% and + 61.7%, respectively, p 

> 0.05). 

4. Discussion 

Compared with cervical cancer, which is closest in etiology and 
localization, vaginal cancer is more likely to occur among older women. 
According to Huang et al. (2020), the median age at diagnosis for 
invasive cervical cancer was 47 years, whereas the median age for 
invasive vaginal cancer was 68 years (Huang et al., 2020). In our study, 
the median age was roughly the same at 69.0 years in 1990, 69.8 in 
2010, and 62.0 in 2019, respectively. 

SCC, the most common VMN histology, is reported to account for 
79–85% of VMN and usually occurs in elderly women, followed by 
adenocarcinoma (5–14%) and melanoma (1–5%) (William et al., 1998; 
Tasaka et al., 2017). The most common histology type in our study was 
SCC, accounting for 81.8% of cases in 1990 and 78.4% in 2019. Simi-
larly to previous reports, we noted that approximately 10% of cases were 
adenocarcinomas and 8% were melanomas. 

Fig. 4. Distribution of newly diagnosed cases of VMN in Belarus by the tumor histological type (%) for 1990, 2000, 2009, 2019.  

Fig. 5. Distribution of newly diagnosed cases of VMN by stages of the disease (%) for three 10-year periods: 1990–1999, 2000–2009, 2010–2019.  
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The majority of vaginal cancer cases are diagnosed as stage I disease, 
as has been described previously in the literature (William et al., 1998). 
It was also found in our study that 38.5% of patients were stage I, 
occupying the largest proportion in the last study period (2010–2019). 

Reports of 5-year survival rates for vaginal cancer vary from 24% to 
77.3% but mostly remain low (Lian et al., 2008; Tjalma et al., 2001; Ghia 
et al., 2011; Trétarre et al., 2023; Banas et al., 2015). Prognosis corre-
lates strongly with disease stage. Five-year survival in larger series 
ranges from 64% to 84% for stage I, 53 to 75% for stage II, 36 to 46% for 
stage III, and 3 to 36% for stage IV (Frank et al., 2005; de Crevoisier 
et al., 2007; Shah et al., 2009). In our study, 5-year adjusted survival rate 
for all patients in 2015 was 68.7%, in contrast to 1990, when it was 
42.5% (p = 0.001): 92.0% (stage I), 67.8% (stage II), 62.6% (stage III), 
and 16.8% (stage IV). 

In the United States, the observed associations between urbanicity 
and breast and cervical cancer incidence are partly mediated by county- 
level socioeconomic status and the density of primary care providers, 
both of which tend to be higher in urban areas. The urban/rural dif-
ferences in cancer incidence can be partly (for breast cancer) or 
completely (for cervical cancer) explained by these latter variables. The 
relationships observed for cervical cancer were slightly different from 
those for breast cancer. The main effect between urbanicity and cancer 
was reversed: breast cancer incidence was higher, while cervical cancer 
incidence was lower in urban areas compared with rural areas (Moss 
et al., 2017). Despite consistently declining mortality rates, both white 
and black women in nonmetropolitan areas experienced higher mor-
tality risks than their metropolitan counterparts. In both 1969 and 2007, 
white as well as black women in nonmetropolitan areas had an 
approximately 24–29% higher cervical cancer mortality than their 
counterparts in metropolitan areas (Singh, 2012; Toboni et al., 2022). 

In our observations throughout three time periods, the detection of 
VMN as a stage I disease increased from 21.8% to 38.0% in urban res-
idents and from 13.6% to 37.4% in rural residents. This is likely due to 
cervical cancer screening, close anatomical localization with the cervix, 
and similar etiology, such as HPV infection. 

Throughout the studied time period, greater increase in the inci-
dence of VMN was observed in women living in rural areas than in urban 
centers. The most likely reason for this is improved access for screening 
for the patients who reside in rural areas, because in Belarus there have 
been consistent efforts to strengthen the role of primary care in rural 
areas over the study period (Toboni et al., 2022; Richardson et al., 
2013). 

The survival outcomes from our study showed no discrepancies in 
survival between women living in urban and rural areas. This was also 
confirmed in our previous study of a single cancer center (Matylevich 
et al., 2021). In our opinion, this is due to peculiarities of the health care 
system in Belarus, which is mostly provided through government-owned 
facilities, allowing citizens universal access to medical care, which is 
free at the point of use (Richardson et al., 2013). Besides, in Belarus, 
over the past 30 years, the centralization of oncological care has been 
maintained, which involves the provision of medical care in specialized 
oncological hospitals. Technological re-equipment of diagnostic equip-
ment and devices for radiation therapy has occurred, which also, in our 
opinion, has contributed to an up trend of early-stage diagnoses and 
improved survival. An additional contribution to improved results may 
have been the implementation at the state level after the approval by the 
Ministry of Health in 2007 of algorithms for the diagnosis and treatment 
of oncological diseases, which became mandatory for use in all onco-
logical institutions and unified the provision of oncological care 
throughout the country, where concurrent chemotherapy and radiation 
therapy for vaginal cancer was adopted ((AлгopитМы диaгнocтики и 
лeчeния злoкaчecтвeнныx нoвooбpaзoвaний: клинический протокол / 
Министерство здравоохранения Республики Беларусь. - Минск: 
«Пpoфeccиoнaльныe издaния», 2019. - 616 с. In Russian.); Matylevich 
et al., 2016). The possible impact of HPV vaccination in Belarus cannot 
be traced, since it has not been included in the National Immunization 

Calendar and is only available for patients with private insurance. Ac-
cording to Trétarre et al., even in countries where it has been introduced, 
it is still too early to assess its positive impact, since vaginal cancer 
mainly affects older women and HPV vaccination has only been avail-
able since the early 2000s and only targets young girls (Trétarre et al., 
2023). 

5. Conclusion 

Analysis of epidemiological data on vaginal malignant neoplasms in 
the Republic of Belarus revealed that the incidence rate has increased 
over the past three decades due to improvement in diagnostic approach 
and greater accessibility to medical services for the population. Disease- 
specific survival rate increased in rural and urban populations without 
significant differences between them, indicating that women throughout 
Belarus have the same access to diagnostic and medical care regardless 
of where they live. 
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