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Introduction

Abstract
Purpose: Primary vaginal cancer represents a rare disease.
The main risk factor for vaginal carcinoma is a persistent human papillomavirus (HPV) infection. However, chronic mechanic irritation of the vagina, have long been suspected to
contribute to the development of vaginal cancer. This study
examined to assess possible associations between genital
prolapse and the incidence of vaginal cancer.
Methods: We conducted a systematic literature search regarding the association between vaginal cancer and genital
prolapse, supplemented with our own data set of the Centre
for Gynaecological Oncology of the Ortenau Clinic Offenburg.
Results: Our case analysis of prolapse-associated vaginal carcinomas corresponds to a large extent with the total
collective of vaginal carcinomas. The most frequent histological subtype was squamous cell carcinoma in 90%. The
median age of patients with genital prolapse-associated
vaginal carcinomas was 75 years (72.9 ± 12.1 years). However prolapse associated vaginal cancers had FIGO stage
IV more often than cases of vaginal cancer in general. FIGO
stage I was reported as most frequent (39%). FIGO stage IV
was the second most frequent stage in prolapse associated cases (25%). Furthermore, the Kaplan-Meier curves are
significantly different from unselected vaginal cancer cases.
In the prolapse associated cases FIGO stages I and II have
a far better disease-free survival; in contrast, the prognosis
in the advanced stages is much worse.
Conclusion: In addition to the HPV infection, patients with
genital prolapsed and those with ongoing systemic corticosteroid therapy or other immunocompromising medications,
should be perceived as risk groups and regularly examined.
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Primary vaginal cancer represents a rare disease. For
Germany, the relevant figures for this disease in 2014
were incidence approximately 1190 cases, mortality
456 cases, mean age at diagnosis 71 years and 5-year
overall survival 52% [1]. The main histologic types of
vaginal cancers are squamous cell cancers (> 95%). Adenocarcinomas can be found in about 5-10% of the cases
[2]. Clear cell carcinoma, which is associated with in utero exposition of diethylstilboestrol, represents an even
rarer subtype of this tumour and is not found any more
today [3].
The main risk factor for vaginal carcinoma is a persistent human papillomavirus (HPV) infection, and HPV
type 16 is the most frequently encountered subtype [4].
Prior cervical dysplasia [5], immunosuppression (e.g.,
due to HIV infection or after organ transplant), which
facilitates an HPV infection, and lichen sclerosus [6] can
be regarded as risk factors.
However, chronic mechanic irritation of the vagina,
for example, due to pessaries, has long been suspected
to contribute to the development of vaginal cancer [7].
Although such correlations have been suspected since
1961, mainly case reports and small case series have
been published so far, which have not been able to confirm or disprove it [8].
In order to assess possible associations between
genital prolapse and the incidence of vaginal cancer,
we analysed patient data at the Centre for Gynaecolog-
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Titles and abstracts of the retrieved publications
were checked by the two authors of this study (HM, KM)
for agreement with the criteria for eligibility. Publications which did not match them as well as double publications were excluded. Afterwards, the full texts of the
included publications were analysed. Cases of patients
with simultaneously occurring genital cancers were also
excluded.

1

Selection of publications

T

All publications that were identified in the first two
steps were included if they could be retrieved as full
text articles in the following languages: English, French,
German and Spanish.

FIGO
stage

Criteria for eligibility

Age at initial
diagnosis

We conducted a systematic search regarding the association between vaginal cancer and genital prolapse.
All publications published until July 2019 were considered. The search in PubMed (Medline) was based on
the keywords (A): Vaginal cancer or cancer of the vagina or vaginal neoplasia or vaginal carcinoma or carcinoma of (the) vagina, or carcinosarcoma of vagina or
vaginal squamous cell carcinoma or adenocarcinoma of
vagina; (B): Uterine prolapse or pelvic organ prolapse
or genital descensus or uterovaginal prolapse or total
prolapse or genital prolapse or prolapse; and (C): Pessary or vaginal pessary. A and B as well as A and C were
linked by “AND” and afterwards by “OR”. Use of further electronic medical data systems (Cochrane Library,
Google scholar, Scopus and JUST find) complemented
our search. In the second step, we analysed the references in all retrieved publications in order to identify
further publications that might not have been found in
the referred databases, which included meta-analyses
and systematic reviews.

Patient

Search of literature

Genital prolapse

All tumour patients at the Centre for Gynaecological Oncology of the Ortenau Clinic Offenburg are documented in our own tumour-documentation system
GeDos. All patients were informed about this and gave
their consent for the documentation and evaluation. A
retrospective analysis of this data set revealed seven
patients with primary vaginal carcinoma between 2010
and 2018. Four of them were in the context of genital
prolapse.

Table 1: Data base of the gynaecological cancer center Offenburg/Germany with all patients with vaginal cancer.

Material and Methods

Immunosuppression

ical Oncology of the Ortenau Clinic Offenburg. We also
wanted to supplement our cases with cases from the
literature in accordance with earlier analyses of rare
gynaecological tumour types [9,10]. Using a combined
analysis of all available cases we intended to expand the
current knowledge on vaginal carcinomas, especially
those related to genital prolapse.
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Figure 1: Transvaginal sonography: A 29 × 37mm moderately hyperechoic mass passing through the mesh.

Data management and statistical analyses
We used SPSS for Windows (version 11.5) for statistical data analyses, which included descriptive and analytical methods as well as survival analyses (Kaplan-Meier
curves and log-rank tests). A p-value of 0.05 was considered significant.

Results
Database of the gynaecological cancer centre Offenburg/Germany
Table 1 provides an overview of the main characteristics of our patients with vaginal cancer. Six out of seven (86%) of our patients had squamous cell carcinomas.
Unfortunately, no HPV testing was done at the time of
diagnosis. One case (14%) presented as an adenocarcinoma, namely a clear cell carcinoma.
Figure 2: Total prolapse with ulceration on the anterior
wall, histologically confirmed as squamous cell carcinoma.

Data analyses
Relevant data (author, year of publication, age at
diagnosis, histology, FIGO stage, TNM stage, grading,
observation period, tumour associated death (yes/no),
primary treatment (radiotherapy or surgery), prolapse
stage, use of pessaries, earlier treatment with vaginal
synthetic mesh, prior urogynaecological surgery, concurrent immunosuppressive diseases or treatments)
were assessed in a table.

Ethics
We obtained positive consent from the Ethics
Committee of the Medical Faculty of the University of
Freiburg i.Br (No. 5/20).
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Table 1 shows that, among patients with squamous
cell carcinomas, urogynaecological problems were
found in four cases. Interestingly, three out of six patients (50%) had pronounced genital prolapse. One case
of squamous cell carcinoma occurred after transvaginal
mesh surgery (16.6%). Figure 1 shows the transvaginal
sonographie (TVS) with a 29 × 37 mm moderately hyperechoic mass passing through the mesh with pronounced
vascularization. Figure 2 shows exemplary a total prolapse with ulceration on the anterior wall, histologically
confirmed as squamous cell carcinoma.

Systematic literature search
The initial search strategy in the medical databases
and the associated hand search yielded 719 titles. As
shown in Figure 3 (search strategy flow chart), most
items were excluded due to duplicate records or misleading titles. Another exclusion was made, because
they were not suitable for data analyses (e.g., because
• Page 3 of 8 •
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Figure 3: Search strategy for this systematic review.

Figure 4: Kaplan-Meier curve: Overall survival.
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of second malignancies). All 45 articles that met the eligibility criteria were fully read. Among these, 29 met the
admission criteria.
The data of all patients were combined in a joined table. Table 2 summarizes the main data from the literature
review of vaginal cancers associated with genital prolapse
that were reported up to July 2019. The table also includes
the patients from the Offenburg collective with genital
prolapse associated vaginal cancer (4 cases).
The median age of the patients was 75 years (mean
72.9 ± 12.06 years; range 46 to 96 years). In the synopsis of all the data on the topic, there was an association
between pessary therapy and vaginal cancer in almost
one-third of the cases (14 out of 45; 31.1%). The most
frequent histological subtype was squamous cell carcinoma (35 out of 39; 90%).
In all, 39% (11 of 28) of patients were FIGO stage I.
The next most frequent stages were FIGO stage IV (25%;
7 out of 28), stage II (21%; 6 out of 28) and stage III (14%;
4 out of 28).
Figures 4 and Figure 5 show the Kaplan-Meier curves
of all patients of Table 2 for overall survival and disease-free survival as a function of the FIGO stages. Both
curves have statistical significance for overall survival (p
= 0.0001; log rank = 18.98, df = 2) and for disease-free
survival (p = 0.0003; log rank = 16.51, df = 2).

Discussion
The hypothesis regarding associations between the

occurrence of primary squamous cell carcinoma of the
vagina and urogynaecological problems, in particular
genital total prolapse, has been discussed for many
years. It is supported by this study. Whether there is a
causal connection or only a correlation cannot be elucidated. As shown, our database at the Ortenau Clinic
Offenburg revealed four out of six patients (66%) with
squamous cell carcinoma having a corresponding association. This study supports the findings of a case series
by Rao, et al. (1989), who showed that in six out of 11
cases (~55%), there was an association between vaginal carcinoma and genital prolapse [11]. Another case
series of nine cases established a possible association
between the use of pessaries and vaginal carcinomas.
Ring pessaries in particular seem to be problematic [12].
However, further case reports of single cases did not allow any conclusion on the referred association, since
they were not related to the population of all vaginal
carcinomas [7,8,13].
Considering that conditions with chronic irritation,
including lichen sclerosus, are known risk factors for the
development of vaginal carcinoma [6], it is not surprising
that there could be an association with genital prolapse.
Due to the dryness and irritability of the prolapsed vagina or mechanical irritation caused by pessaries, it may
be more susceptible to carcinogenesis induced by HPV.
Unfortunately, Shah, et al. (2009) did not consider genital prolapse as a potential risk factor in their analysis of
2149 cases of primary vaginal carcinoma [14].

Figure 5: Kaplan-Meier curve: Disease-free survival.
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Demographic data of our case analysis of prolapse-associated vaginal carcinomas with a total of 45
cases, found in the literature search corresponds well to
the total collective of vaginal carcinomas in Germany as
published by the Robert Koch Institute [1]. The median
age of patients with genital prolapse-associated vaginal
carcinomas was 75 years (72.9 ± 12.1 years). Also the
most frequent histological subtype was squamous cell
carcinoma in 90% (35 out of 39).
On the other hand, there are differences with regard
to the FIGO stage. In the annual FIGO report a decreasing frequency of higher FIGO stages is shown. Similar to
our analysis, FIGO stage I was the most frequent stage
in 39% (11 out of 28), however FIGO stage IV was the
second most frequently found stage in 25% (7 out of 28)
and therefore much more frequently found than usual.
Stage II at 21% and stage III at 14% were roughly in line
the decreasing frequency.
This showed that patients with genital prolapse compared to unselected patients with vaginal carcinoma
next to the early-stage (FIGO stage I) frequently had a
higher stage (FIGO stage IV). This could have different
causes. It can be assumed that genital inspection with
correspondingly prolapsed vaginal walls could make
early diagnosis more difficult. It can be assumed that
the most obvious explanation, that the two conditions
(severe prolapse and vaginal cancer) share many risk
factors (age, poor attention for their intimacy) and that
these women may no longer be so conscientious with
regular screening; thus, the diagnosis was delayed.
Also it seems that patients in our analysis in tumour
stages I and II did not die from the disease. On the other
hand, the patients with advanced disease (stages III and
IV) seem to have had a much worse prognosis, since all
died within 10 months.
The older age of patients in our collective could be
the underlying reason for this. Because of the high age,
the likelihood of non-cancer-related death was higher,
leading to the very good survival curves for stages I and II
when it comes to cancer-associated death. On the other
hand, old age may often not allow standard treatment
in advanced stages, so patients are more likely to die
from cancer. This concept underlines the importance of
assessing the whole situation of patients before recommending therapy. In particular, the personal life expectancy of the patient should be considered. This could be
done using the Charlson Comorbidity Index. Thus, some
patients could be spared a stressful therapy if there is
no benefit of treatment.
It is noticeable that one of our patients had surgery
with the insertion of vaginal mesh. Perhaps, this contributed to the development of the cancer because
of mechanical irritation and a possible way for HPV to
enter the deeper cell layers. However, a systematic review by Adel, et al. [15] concluded that the likelihood
of polypropylene mesh causing malignancy is very low.
Männle et al. Int J Oncol Res 2021, 4:027
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Other authors found no significant association between
polypropylene mesh and the development of malignancy. However, short follow-up periods of about 5 years
did not allow a final conclusion [16,17]. Further surveys
with longer follow-up times would be desirable.
In cases of immunosuppression (e.g., due to HIV infection or immunosuppressive medication after organ
transplantation), HPV infection may be an important risk
factor. Akino reported the case of a patient with pessary
therapy who was systemically treated with prednisolone
due to interstitial pneumonia and subsequently developed primary vaginal carcinoma [18]. An HPV test was
negative. Two of our patients were systemically treated with a corticosteroid (prednisone and prednisolone)
for bronchial asthma. There are numerous diseases that
make immunosuppressive medication necessary, such
as inflammatory bowel diseases, chronic obstructive
pulmonary diseases or rheumatic diseases. Vuitton, et
al. [19] was able to show in a study that HPV infection of
the anal canal was present in a third of the patients who
underwent coloscopy. Almost 20% of the cases were
found to be infected with high-risk HPV, and this was
significantly higher in Crohn’s disease patients. In women with chronic inflammatory bowel diseases (IBD) a
conspicuous Pap smear was increasingly detected. Compared to healthy controls, the incidence was 42.5% versus 7% (p < 0.001), and higher-grade lesions were also
more common (p < 0.001). Women with a history of immunosuppressive therapy were more likely to have an
abnormal Pap smear (p < 0.001) than control subjects;
immunosuppressive therapy for > 6 months increased
the risk of OR 1.5 (1.2-4.1, p = 0.021) [20].
Merino described various factors that appear to influence the development of vaginal carcinomas. These
include chronic pessary irritation, previous hysterectomy for benign disease, immunosuppressive therapy,
cervical irradiation and endometriosis [19,21]. It can be
assumed that the interaction of different risk factors increases the risk of developing vaginal carcinoma.
The above findings lead to the conclusion that not
only the HPV infection but also chronic irritation must
be taken seriously as a risk factor. In particular patients
with genital prolapse, especially those treated with pessaries and those with ongoing systemic corticosteroid
therapy or other immunocompromising medications,
should be regularly examined. Our findings emphasize
the necessity for regular gynaecological check-ups (e.g.,
during pessary changes). Symptoms like bleeding or
malodorous discharge should entail biopsy.
Acknowledging the continuously increasing life expectancy and an aging general population as well as the
associated increase in genital prolapse, it seems necessary to analyse the problems addressed in this study in
prospective data collections, especially chronic diseases
that require medication with corticosteroids should be
examined to be an additional risk factor.
• Page 6 of 8 •
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Conclusions
Genital prolapse should be recognized as a risk factor for vaginal cancer. However, this study cannot prove
such an association and would require a better adapted,
well-designed study. We believe that the diagnosis of
vaginal cancer can be delayed by difficult examination
conditions and it can be assumed that this risk group
avoids regular gynecological controls.
Chronic diseases that require corticosteroid medication appear to increase the risk. Squamous cell carcinomas are the dominant histological subtype in genital
prolapse-associated vaginal carcinoma. Also, the mean
age of patients is similar to the “normal” vaginal cancer.
However, FIGO stage IV is more common if the vaginal
cancer is associated with genital prolapse, which is believed based on the delayed diagnosis. Regular gynaecological check-ups for patients with genital prolapse
should be mandatory for better early detection of tissue
alterations. Also, patients must be informed about the
relevant symptoms and asked to see a physician when
they become apparent.
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