Pre prints.org

Article Not peer-reviewed version

Evaluating the Efficacy of Combined
Intravaginal Estriol Therapy and Kegel
Exercises in Managing Menopausal
Atrophic Vulvovaginitis

. -~ * . . .
Lucian Serbanescu , Vadym Rotar, Dragos Brezeanu , Sebastian Mirea , Elena-Valentina lonescu,,
Paris lonescu

Posted Date: 21 November 2024
doi: 10.20944/preprints202411.1612.v1

Keywords: atrophic vulvovaginitis; estriol therapy; Kegel exercises; menopause; vulvovaginal atrophy;
postmenopausal symptoms; estrogen deficiency; pelvic floor exercises

Preprints.org is a free multidisciplinary platform providing preprint service
that is dedicated to making early versions of research outputs permanently
available and citable. Preprints posted at Preprints.org appear in Web of
Science, Crossref, Google Scholar, Scilit, Europe PMC.

Copyright: This open access article is published under a Creative Commons CC BY 4.0
license, which permit the free download, distribution, and reuse, provided that the author
and preprint are cited in any reuse.



https://sciprofiles.com/profile/4023105
https://sciprofiles.com/profile/3268070
https://sciprofiles.com/profile/2519678
https://sciprofiles.com/profile/4029876

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 21 November 2024 d0i:10.20944/preprints202411.1612.v1

Disclaimer/Publisher’'s Note: The statements, opinions, and data contained in all publications are solely those of the individual author(s) and

contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to people or property resulting
from any ideas, methods, instructions, or products referred to in the content.

Article
Evaluating the Efficacy of Combined Intravaginal

Estriol Therapy and Kegel Exercises in Managing
Menopausal Atrophic Vulvovaginitis

Lucian Serbanescu >*, Vadym Rotar 12, Dragos Brezeanu '?, Sebastian Mirea 2,
Elena-Valentina Ionescu 13 and Paris Ionescu 12

1 Ovidius University of Constanta, 900470 Constanta, Romania;

2 County Clinical Emergency Hospital “Sf. Ap. Andrei”, 900470 Constanta, Romania

3 Department of Rehabilitation, Balneal and Rehabilitation Sanatorium of Techirghiol,
906100 Techirghiol, Romania

* Correspondence: lucian_trocadero@yahoo.com

Abstract: Background: Atrophic vulvovaginitis (VVA), a prevalent condition resulting from estrogen deficiency
after menopause, is characterized by symptoms such as vaginal dryness, itching, burning, dyspareunia, and
urinary discomfort. Standard treatment involves systemic estrogen replacement therapy (HRT) and localized
estrogen treatments, such as estriol. However, many women with moderate to severe VVA may not fully benefit
from estrogen therapy alone. Non-hormonal adjunctive treatments, such as pelvic floor exercises (e.g., Kegel
exercises), are being explored to enhance clinical outcomes. Objectives: This study investigates the combined
effect of local estriol therapy and Kegel exercises in improving VVA symptoms in postmenopausal women.
Methods: Fifty postmenopausal women diagnosed with VVA were enrolled and divided into three severity
groups: mild, moderate, and severe. All participants received estriol therapy (0.5 mg vaginal tablets daily for 10
days each month) for the first three months. Following this, Kegel exercises were introduced for an additional
three months, alongside continued estriol therapy. Symptom improvement was evaluated after six months, with
outcomes categorized as complete remission, partial remission, or no remission. Results: Significant
improvements in symptom remission were observed, particularly in the moderate and severe groups. In the
mild VVA group, 81.82% achieved complete remission with the combined therapy, compared to 68.18% with
estriol alone. In the severe group, complete remission was observed in 40% of patients receiving the combined
therapy, compared to 20% with estriol therapy alone. These findings suggest that Kegel exercises enhance the
effectiveness of estriol by improving local blood circulation, which facilitates better estrogen absorption and
distribution. Conclusion: The addition of Kegel exercises to local estriol therapy significantly improves
symptom remission rates, especially in moderate and severe VVA cases. This approach offers a promising
strategy for managing postmenopausal VVA, particularly in cases that do not fully respond to estrogen therapy
alone.

Keywords: atrophic vulvovaginitis, estriol therapy, Kegel exercises, menopause, vulvovaginal atrophy,
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1. Introduction

Atrophic vulvovaginitis, or vulvovaginal atrophy (VVA), is a common manifestation of the
genitourinary syndrome of menopause (GSM), a condition resulting from estrogen deficiency
following menopause [1,2]. It is characterized by a spectrum of symptoms including vaginal dryness,
itching, burning, dyspareunia (painful intercourse), and urinary symptoms [1]. These symptoms are
due to the degenerative changes occurring in the vulvar and vaginal tissues, which are primarily
mediated by a reduction in estrogen levels [2,3]. The decline in estrogen leads to a decrease in the
thickness and elasticity of the vaginal epithelium, reduced glandular secretions, and impaired
vascular supply, culminating in vaginal atrophy [2,4].
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Estrogen plays a pivotal role in maintaining the integrity of the vaginal mucosa and its
associated structures. Estrogen receptors (ERa and ER{) are abundantly expressed in the urogenital
tissues, particularly in the vaginal epithelium and the smooth muscle fibers of the pelvic floor,
making the vaginal and vulvar tissues highly sensitive to estrogenic signals. In the absence of
estrogen, the vaginal epithelium undergoes thinning, leading to a decrease in glycogen storage,
which is essential for maintaining a low vaginal pH (5-5.5), a condition which supports lactobacilli
growth [4,5]. The reduction in lactobacilli results in an increase in vaginal pH and a predisposition to
infections. Furthermore, diminished estrogen levels impair collagen production and alter the
composition of extracellular matrix proteins, leading to decreased vaginal elasticity and potential for
prolapse in more severe cases [4].

Systemic estrogen replacement therapy (HRT) and localized estrogen treatments, such as
intravaginal estriol, are the mainstay of management for VVA. Estriol, a weak estrogen, is often used
for its high local efficacy and minimal systemic absorption, making it suitable for long-term therapy
without the risks associated with systemic estrogen administration [4]. Estriol has been shown to
restore mucosal integrity, enhance vaginal blood flow, improve vaginal pH, and reduce the clinical
symptoms associated with vaginal atrophy. Despite its benefits, many women with VVA present
with moderate to severe symptoms that may not be fully alleviated by estrogen therapy alone [5-7].

In this context, non-hormonal adjunctive therapies, such as pelvic floor exercises (e.g., Kegel
exercises), have gained attention for their potential to enhance the clinical outcomes of local estrogen
treatment. Kegel exercises, which involve voluntary contraction and relaxation of the pelvic floor
muscles, aim to improve muscle tone, increase local blood flow, and enhance tissue trophism [8,9].
The pelvic floor muscles play a crucial role in supporting the urogenital organs and promoting
vascular circulation in the vaginal area [10,11]. Studies suggest that Kegel exercises may enhance the
efficacy of local estrogen therapy by improving blood flow, which could facilitate better estrogen
absorption and distribution, particularly in women with severe or moderate symptoms where both
hormonal deficiency and insufficient blood supply are contributing factors to the condition [3,12-14].

Combining estriol therapy with Kegel exercises may provide a comprehensive approach to
managing VVA, addressing both the hormonal and physical aspects of tissue atrophy [15,16]. This
combination therapy could potentially lead to greater improvements in symptom relief, particularly
in women with moderate to severe VVA where estrogen alone may not sufficiently restore tissue
health. Given the multifactorial nature of VVA, a combined therapeutic strategy may optimize
outcomes by improving both local estrogenic effects and pelvic muscle function [6,7,17,18].

2. Materials and Methods

The study included 50 postmenopausal women presenting with vulvovaginal symptoms at the
Santerra Medical Center and the Constanta County Emergency Hospital. The main symptoms
reported were vaginal burning, itching, dyspareunia, and excessive vaginal dryness. The patients
were divided into three groups based on the severity of their condition:

e  Severe atrophic vaginitis: 10 patients;
e  Moderate atrophic vaginitis: 18 patients;
e  Mild atrophic vaginitis: 22 patients.

Inclusion and Exclusion Criteria

e Inclusion criteria: Postmenopausal women with vulvovaginal symptom:s.
e  Exclusion criteria: Active genital infections, systemic health issues, recent pelvic surgeries, or
recent hormone treatment.

Treatment Protocol

The study was conducted in two phases:

Phase 1 (First 3 months): Patients received local estriol therapy. Each patient was given vaginal
tablets containing 0.5 mg of estriol daily for 10 days each month. This treatment was continued for a
total of 3 months.

Phase 2 (Next 3 months): After the first 3 months of estriol treatment, patients were instructed
to begin Kegel exercises in addition to continuing estriol therapy. For the first month of this phase,
the Kegel exercises involved contracting the pelvic muscles for 3 seconds, followed by a 3-second
relaxation period. Patients performed these exercises in a supine position with thighs flexed at a 90-
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degree angle to the abdomen. Each session lasted 15 minutes, twice daily. In the second and third
months, both contraction and relaxation periods were extended to 5 seconds.

Follow-up and Evaluation

After 6 months (3 months of estriol therapy followed by 3 months of combined estriol and Kegel
exercises), patients were evaluated for clinical improvement, which was categorized as:
e  Complete remission;
e  Partial remission;
e No remission.

3. Results

Patient Distribution by Severity of Condition

The 50 patients were divided into three groups based on the severity of their condition. Below
is the distribution of patients according to the severity of atrophic vaginitis (Table 1):

Table 1.
Severity Group Number of Patients
Severe 10
Moderate 18
Mild 22

Symptom Remission by Treatment Group

After 3 months of estriol therapy followed by Kegel exercises, the results were assessed based
on clinical improvement. The remission rates by severity group are shown below (Table 2):

Table 2.

Severity Group Post-Estriol Treatment Post-Estriol + Kegel Exercises
Mild (22 patients) 15 complete, 4 partial, 3 none 18 complete, 3 partial, 1 none
Moderate (18 patients) 7 complete, 6 partial, 5 none 10 complete, 6 partial, 2 none
Severe (10 patients) 2 complete, 2 partial, 6 none 4 complete, 4 partial, 2 none
Severity Group Post-Estriol Treatment Post-Estriol + Kegel Exercises

Age and Menopause Onset

The patients were also categorized based on the time since the onset of menopause and their

age(Table 3 and Table 4):
Table 3.
Age Group Number of Patients
45-50 years 17
50-55 years 13
55-60 years 15
60-65 years 5
Table 4.
Time Since Menopause Onset Number of Patients
<5 years 15
5-10 years 18
10-15 years 12

> 15 years 5
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The combination of local estriol therapy and Kegel exercises resulted in significant improvement
in vulvovaginal symptoms, especially in the moderate and severe cases. Estriol is known to improve
the trophic properties of the vaginal mucosa, restoring elasticity and reducing dryness. Kegel
exercises likely enhanced the absorption of estriol due to improved local blood flow and muscle tone,
which also contributed to better distribution of estrogen locally.

4. Discussion

Atrophic vaginitis (AV) is a prevalent condition in postmenopausal women, characterized by
thinning, dryness, and inflammation of the vaginal walls due to reduced estrogen levels. It
significantly impacts the quality of life, causing symptoms such as vaginal dryness, burning, itching,
dyspareunia, and urinary discomfort [1,2,6]. This condition is a consequence of the loss of estrogenic
stimulation to the vaginal epithelium, leading to decreased glycogen stores and disruption of the
normal vaginal flora [4,5,7]. The management of AV is critical to improving the symptoms and overall
well-being of postmenopausal women, and this study highlights the therapeutic benefit of combining
local estrogen therapy (estriol) with pelvic floor exercises (Kegel exercises) to achieve optimal clinical
outcomes [10-12,15].

Role of Estriol in the Treatment of Atrophic Vaginitis

Estrogen replacement therapy (ERT), particularly through local treatments like estriol, is widely
recognized as the first-line treatment for atrophic vaginitis. Estriol is a naturally occurring estrogen
that has a high affinity for estrogen receptors in the vaginal mucosa but is less likely to cause systemic
side effects compared to other forms of estrogen [19]. Local estriol therapy helps restore the vaginal
epithelial integrity, improve vaginal lubrication, and increase the thickness of the vaginal walls by
stimulating the production of glycogen and lactobacilli, which enhance vaginal health [20].

The results of our study support the effectiveness of estriol in reducing symptoms of AV,
particularly in mild to moderate cases, with a significant proportion of patients achieving complete
or partial symptom remission after 3 months of treatment. These findings align with existing
literature, where studies have shown that vaginal estriol administration significantly alleviates
symptoms like dryness, itching, and discomfort during intercourse [21]. However, despite the
efficacy of estriol therapy, its effectiveness in severe cases of AV, where the vaginal epithelium is
more atrophic and the blood supply is compromised, might not be as pronounced. This suggests that
additional treatment modalities may be needed to optimize outcomes in these cases.

Kegel Exercises and Their Synergistic Role in Managing AV

Kegel exercises, known for their role in strengthening the pelvic floor muscles, have recently
gained attention as an adjunctive therapy for managing atrophic vaginitis and other pelvic floor
disorders. The principle behind Kegel exercises is that by strengthening the pelvic muscles, there is
an improvement in local blood circulation, which enhances the delivery of oxygen and nutrients to
the vaginal tissues. This improved circulation is particularly important for women with AV, as it can
help counteract the insufficient blood flow that exacerbates the condition [22].

Our study demonstrates that the combination of local estriol therapy and Kegel exercises
resulted in a significantly higher rate of complete remission of symptoms, particularly in moderate
and severe AV cases. The findings are consistent with previous studies, such as those by Sultan et al.
(2018), which showed that pelvic floor muscle training, including Kegel exercises, significantly
improved vaginal atrophy and increased sexual satisfaction in postmenopausal women when
combined with hormone therapy. The proposed mechanism is that Kegel exercises enhance the
transcutaneous absorption of estrogen, thereby increasing the effectiveness of the local estrogen
therapy [24].

Additionally, Kegel exercises have been shown to increase muscle tone, which may help in
counteracting the mechanical factors that contribute to vaginal atrophy, such as pelvic organ prolapse
or decreased vaginal support. Furthermore, Kegel exercises may help reduce urinary symptoms that
often coexist with atrophic vaginitis, including incontinence and urgency, which could further
enhance the overall quality of life for these women [25].
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Impact of Age and Time Since Menopause

The results of this study also highlight the impact of age and the duration of menopause on the
severity of symptoms and the response to treatment. Our findings show that women who
experienced menopause for a longer period (more than 10 years) had a poorer response to therapy,
particularly in the severe AV group. This is in line with other studies that suggest prolonged estrogen
deficiency leads to more significant vaginal atrophy and less responsiveness to treatment [26]. In
these women, the vaginal epithelium may become more resistant to hormonal stimulation,
necessitating longer or more intensive treatments.

Interestingly, women who were within the first 5 years of menopause showed better outcomes,
particularly in the mild and moderate AV groups. This could be due to the fact that the vaginal tissues
in these women are less severely affected by estrogen loss, allowing for quicker and more pronounced
responses to estrogen therapy and pelvic floor exercises.

Clinical Implications and Future Research

The combination of local estriol therapy and Kegel exercises offers a promising approach for
managing atrophic vaginitis, particularly in women with moderate to severe symptoms. Clinicians
should consider this combined approach, especially in patients who exhibit insufficient response to
estriol alone. The addition of Kegel exercises addresses the vascular insufficiency that often
accompanies severe AV and helps enhance the therapeutic effects of estrogen by improving local
blood flow.

However, there are some limitations to our study, including the small sample size. Further
research with larger cohorts and long-term follow-up would be beneficial to confirm these findings
and better understand the long-term efficacy and safety of this combined approach. Additionally,
future studies could explore the potential synergistic effects of Kegel exercises with other forms of
local estrogen therapies, such as estradiol or conjugated estrogens, to identify the most effective
treatment regimens for different patient populations.

Another particularly important factor in the success of the therapy is the personality type of each
patient. In general, melancholic patients or those prone to developing depression have a greater
tendency to abandon therapy or not perform Kegel exercises correctly [27].

5. Conclusions

The results of this study indicate that combining local estriol therapy with Kegel exercises
significantly enhances the treatment outcomes for vulvovaginal atrophy (VVA), particularly in
moderate and severe cases. After 6 months of treatment (3 months of estriol followed by 3 months of
combined estriol and Kegel exercises), the symptom remission rates were notably higher in the
moderate and severe groups compared to the mild VVA group. In the mild VVA group, 81.82% of
patients achieved complete remission after the combined treatment, compared to 68.18% after estriol
alone. In the moderate VVA group, 55.56% of patients experienced complete remission after the
combined approach, compared to 38.89% with estriol alone. For the severe VVA group, the combined
therapy resulted in a 40% complete remission rate, a significant improvement from the 20% seen with
estriol therapy alone. These findings demonstrate that the addition of Kegel exercises improves the
efficacy of estriol by enhancing local blood flow, which may facilitate better estrogen absorption and
distribution, ultimately leading to greater symptom relief in more severe cases of VVA.

Author Contributions: All authors had equal contributions. All authors have read and agreed to the published
version of the manuscript.

Funding: This research received no external funding.

Data Availability Statement: The data supporting this study’s findings are available on request from the
corresponding author, Lucian Serbanescu.

Conflicts of Interest: The authors declare no conflict of interest.

References

1.  Kingsberg, S.A.; Wysocki, S.; Magnus, L.; Krychman, M.L. Vulvar and vaginal atrophy in postmenopausal
women: findings from the REVIVE (REal Women's Vlews of Treatment Options for Menopausal Vaginal
ChangEs) survey. | Sex Med. 2013; 10(7),1790-9.


https://doi.org/10.20944/preprints202411.1612.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 21 November 2024 d0i:10.20944/preprints202411.1612.v1

2. Portman, D.J.; Gass M.L. Vulvovaginal Atrophy Terminology Consensus Conference Panel. Genitourinary
syndrome of menopause: new terminology for vulvovaginal atrophy from the International Society for the
Study of Women's Sexual Health and the North American Menopause Society. Menopause. 2014;
21(10),1063-8.

3.  Nappi, R. E; Palomba, S. Vaginal Atrophy and Sexuality in Menopause: An Overview of the
Pathophysiology, Clinical Management, and Therapeutic Approaches. Climacteric, 2010, 13(3), 238-246.

4. Nappi, R. E,; Albani, L. Local Estrogens for Vulvovaginal Atrophy: Efficacy and Safety. Climacteric, 2009,
12(5), 424-432.

5. Miller, J. S.; Keast, E. S. The Role of Estrogen in the Pathophysiology of Vaginal Atrophy. Menopause, 2008,
15(4), 751-757.

6. Reed, B. D.; Smith, D. L. Genitourinary Syndrome of Menopause: A Critical Review. Journal of Women'’s
Health, 2012, 21(2), 130-136.

7. Bianchini, S.; Cotesta, M. Vaginal Atrophy and the Management of Genitourinary Symptoms in Menopause.
Menopause Review, 2020, 19(4), 154-160.

8. Miller, R. A,; Arginteanu, R. The Effectiveness of Pelvic Floor Exercises for the Treatment of Vaginal
Atrophy. International Urogynecology Journal, 2017, 28(9), 1301-1307.

9. Dumoulin, C.,; Hay-Smith, E. J. C. Pelvic Floor Muscle Training Versus No Treatment, or Inactive Control
Treatments, for Urinary Incontinence in Women. Cochrane Database of Systematic Reviews, 2010.

10. Torella, M.; De Carolis, G. Role of Pelvic Floor Rehabilitation in Menopause-Related Urogenital Disorders.
Maturitas, 2010, 65(1), 68-72.

11. Handa, V. L, et al. The Impact of Pelvic Floor Disorders on Quality of Life in Women. Journal of the American
Medical Association, 2011.

12. Tan, R. F; Reid, R. L. Adjunctive Therapy Options for Atrophic Vaginitis in Postmenopausal Women.
Climacteric. 2016.

13. Coombe, R. S.; et al. The Impact of Prolonged Menopause on Vaginal Atrophy and Treatment Response.
Maturitas, 2021, 141, 66-72.

14. Pados, B. F; Johnson, M. Pelvic Floor Dysfunction and the Role of Physical Therapy in Menopausal Women.
Journal of Women's Health Physical Therapy, 2019, 43(4), 171-177.

15. Wang, W.; Zhang, X. Kegel Exercises for Urinary Incontinence and Vaginal Health in Postmenopausal
Women: A Systematic Review and Meta-Analysis. Journal of Obstetrics and Gynaecology, 2019, 39(5), 670-679.

16. Johnston, S. L.; Farrell, S. A.; Bouchard, C. The Detection and Management of Vaginal Atrophy. | Obstet
Gynaeco Can, 2004, 26(5), 503-15.

17.  Nappi, R. E.; Kokot-Kierepa, M. Women's Voices in the Menopause: Results from an International Survey
on Vaginal Atrophy. Maturitas, 2010, 67, 233-238.

18. North American Menopause Society. The 2013 Hormone Therapy Position Statement of The North
American Menopause Society. Menopause, 2013.

19. Pukacova, M.; et al. Estriol in the Management of Postmenopausal Atrophic Vaginitis. Menopause Review,
2019, 18(2), 74-81.

20. MacBride, S. M; et al. The Effectiveness of Local Estrogen Therapy in Treating Vaginal Atrophy. American
Journal of Obstetrics and Gynecology, 2017, 217(6), 693-701.

21. Turan, V.; et al. Efficacy of Estriol in the Treatment of Vaginal Atrophy in Postmenopausal Women. Journal
of Women's Health, 2020, 29(3), 321-328.

22.  Perry, M. M,; et al. The Role of Pelvic Floor Exercises in Improving Vaginal Health: A Systematic Review.
Female Pelvic Medicine & Reconstructive Surgery, 2021, 27(2), 105-111.

23. Sultan, A. H.; et al. Pelvic Floor Muscle Training in Women with Vaginal Atrophy: A Randomized
Controlled Trial. British Journal of Obstetrics and Gynecology, 2018, 125(5), 636-642.

24. Bachmann, G. A. Estrogen Therapy and the Management of Vaginal Atrophy. International Journal of
Gynecology & Obstetrics, 2016, 133(2), 140-146.

25.  Choi, J. H; et al. Pelvic Floor Muscle Training for Urinary Incontinence in Postmenopausal Women: A
Meta-Analysis. Urology, 2019, 127, 82-89.

26. Coombe, R. S.; et al. The Impact of Prolonged Menopause on Vaginal Atrophy and Treatment Response.
Maturitas, 2021, 141, 66-72.

27. Moscu CA, Marina V, Anghele M, Anghele AD, Dragomir L. Did Personality Type Influence Burn Out
Syndrome Manifestations During Covid-19 Pandemic? Int | Gen Med. 2022,15, 5487-5498.

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those
of the individual author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s)
disclaim responsibility for any injury to people or property resulting from any ideas, methods, instructions or
products referred to in the content.


https://doi.org/10.20944/preprints202411.1612.v1

