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Abbreviations:  

Abbreviations: 

PRP- platelet rich plasma 

HA- Hyaluronic acid 

mesenchymal stem cells (MSCs) 

adipose-derived MSCs (ADSCs) 

IL-6 interleukin 6 

IL-7 interleukin 7 

Abstract 

To find out the characteristics of sexual life and factors influencing the health of 

postmenopausal women. 

To achieve this goal, the following tasks have been formulated: 

1. To analyze the peculiarities of sexual life and health disorders in the study group of 

women (45-60 years) who are menopausal and the distribution of symptoms. 

2. To determine the influence of hormones on the sexual life of postmenopausal women. 

3. To find out the most effective approaches to relieve menopausal symptoms and their 

distribution among patients. 

4. To find out the influence of vulvovaginal atrophy and its treatment methods on a 

woman's sexual life. 

Keywords: menopause, sexual dysfunction, female health, vulvovaginal atrophy, menopausal 

symptoms, stem cells, fat-derived products 
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Introduction 

Menopause results from the cessation of ovarian follicle function and marks the end of menstruation. 

Clinically, menopause is diagnosed 12 months after the last menstrual period [2]. It occurs naturally, 

surgically, or medically. The number of middle-aged women is growing rapidly: in the 1990s, there were 

467 million women aged 50 and over worldwide, and by 2030, the number of women of this age will 

increase to about 1200 million [2]. Most of the women experience menopause between the ages of 40 and 

58, with an average age of 51 [6]. Due to the increasing life expectancy, approximately one-third of a 

woman's life is postmenopausal, which affects their health and quality of life [5]. 

Most of the women experience specific symptoms during menopause. Vasomotor symptoms, such as night 

sweats and hot flashes, are the only symptoms directly related to menopause [10, 11], occurring in 60–80% 

of women during menopause [12]. The majority of the women rate these symptoms as moderate to severe 

[13]. According to studies, most of the women have limited comprehension of menopause [17, 18]. By 

providing effective and reliable educational materials, menopausal women can be encouraged to prioritize 

their self-care and manage their symptoms [15].  

Decreased estrogen level is associated with symptomatic vulvovaginal atrophy, a condition characterized 

by a thin, pale, and dry surface of the vagina and vulva. During menopause, the decline in estrogen levels 

leads to a decrease in lactobacilli, acid-producing bacteria that play a key role in maintaining the proper pH 

(3.8-4.5) of the vaginal epithelium [1]. As a result of decreasing in lactobacilli presence, the vaginal 

epithelium becomes more basal, which leads to changes in the vaginal flora. Moreover, increased bacterial 

diversity has been observed to correlate with increased symptoms of vaginal dryness [28]. In symptomatic 

vulvovaginal atrophy, there is often a decrease in secretion from the sebaceous glands, as well as a decrease 

in vaginal lubrication during sexual stimulation [1]. Women with vulvovaginal atrophy experience pain 

during intercourse, which reduces interest in intercourse and avoids it [30]. 

Sexual health is a crucial component of women’s well-being during menopause, but sexual life dysfunction 

tends to increase with age. Age-related decline in sexual function can significantly impair quality of life, so 

clinicians need to recognize sexual dysfunction to provide effective care for women during menopause. 

Moreover, sexual dysfunction can result from a variety of etiologies, including psychosocial factors, drug 

side effects, vulvovaginal atrophy, chronic disease, or hypoactive libido disorder. After finding out the 
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aetiology and determining the factors that have a positive impact on sexual function, it will be possible to 

choose the proper treatment. 

Sexuality affects the quality of life by affecting a woman's emotional and psychological health. The onset 

of menopause is a time characterized by hormonal, physiological, and social changes, often associated with 

sexual dysfunction. The physiological mechanism by which menopause affects sexual health is related to 

the decreasing and fluctuating levels of gonadal steroid hormones, which negatively affect the elasticity of 

the vaginal mucosa and the number of vaginal secretions, causing finally vaginal atrophy and pain during 

sexual intercourse [1]. As expectations for longer and healthier lives increase, women are thinking more 

about quality-of-life issues, including maintaining sexual function [3]. 

Women with partners who are more likely to engage in intimate sexual activity tend to be younger, have a 

lower body mass index, are married, and have better emotional well-being [33]. Despite a decrease in desire 

and arousal, many women still consider sex to be moderately or extremely important. During menopause, 

women with tertiary education have better physical and mental health outcomes, reflecting their overall 

quality of life compared to women with secondary education [3]. On the other hand, women with lower 

education levels often experience poorer mental health composites, emotional well-being, and social life 

[3], even if they do not report vaginal dryness as a distressing symptom. For women with symptomatic 

vulvovaginal atrophy, topical vaginal estrogen therapy is recommended [32]; low doses of vaginal estrogen 

are available in various forms like vaginal creams, pills, and rings. These low-dose treatments have minimal 

systemic absorption and are ineffective in relieving vasomotor symptoms [1]. Women who are receiving 

low-dose topical estrogen therapy should be carefully monitored for any uterine bleeding. For those who 

prefer not to use hormone therapy, over-the-counter water-based lubricants and moisturizers are available 

to help relieve symptoms. 

There are currently no approved testosterone preparations for women to treat sexual dysfunction. Despite 

this, many medical providers still prescribe compounded testosterone or use testosterone products. The use 

of testosterone to treat female sexual function is controversial; serum-free and total testosterone levels are 

not related to the treatment of female sexual function [34]. 

In recent years, mesenchymal stem cells (MSCs) have acquired huge relevance for clinical applications 

because of their capacity to release many factors (such as hormones) and potential applications of 

regenerative medicine. Particularly, adipose-derived MSCs (ADSCs) have also been employed to secrete 

high quantities of cytokines and growth factors (fibroblast growth factor, keratinocyte growth factor, IL-6, 
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and IL-7, among others) aimed at stimulating regenerative processes (18). ADSCs are highly present in the 

stromal vascular fraction of fat obtained following liposuction. They are reported in the literature to be 

effective for the treatment of different female sexual dysfunctions. A heterogeneous population 

characterizes the harvested fat and could promote revascularisation, activate local stem cell niches and 

modulate immune responses via the secretion of extracellular vesicles and hormones (16). Given the 

suitability to exploit fat tissue both for allogenic and autologous clinical applications, ADSCs have been 

extensively studied in the last years in order to exploit fat and fat-derived products without immune-

inflammatory reactions (17). For these reasons, fat and its product represent an interesting potential 

treatment to apply to cure postmenopausal-related symptoms. 

Notably, another treatment demonstrated to be effective for the cure of vulvovaginal atrophy is the 

regenerative medicine technique by the injection of platelet-rich plasma (PRP) or Dermgraft and Enriched 

Nanograft, a technique applied to process fat following liposuction. Platelet-enriched plasma and Enriched 

Nanograft therapy aim to stimulate the human body's self-healing capacity by increasing neovascularization 

and collagen formation due to high concentrations of autologous growth factors [50]. Dermgraft treatment 

aims to fill the loss of volume of the vulvar area, in particular, the labia majora.  

The most significant advantages of this preparation are the possibility of using autologous material and the 

reliability [8, 9]. In the literature, there are different cases and studies on gynecological regenerative therapy 

[8, 9]. PRP and Nanofat have been used to treat atrophic conditions such as lichen sclerosus in the vagina, 

stress urinary incontinence, episiotomy scars, and lubrication disorders in the vagina [8]. This therapy was 

first used for the treatment of female sexual dysfunction by Charles Runels and named it "O-Shot" [9]. G-

spot injection of PRP has been shown to improve sexual function.  

 

Materials and Methods 

The study was conducted at the Maxmeda medical institution and DE clinics in 2022 in January-May. It 

included postmenopausal women aged 45-60 years who agreed to participate, completed a questionnaire, 

and underwent a hormone test. Patients who agreed to participate in the study were interviewed using an 

anonymous questionnaire to find out the influence of their lifestyle and social factors on sexual behaviour 

and health disorders. Hormone tests were performed to assess estrogen, progesterone, and testosterone 

levels. The impact of lifestyle was assessed by answering the questionnaire about education, number of 
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pregnancies, number of births, physical activity, smoking, alcohol consumption, and chronic diseases. 

Psychological, somatic, and vasomotor symptoms and sexual dysfunction were assessed using the Greene 

scale. Symptoms of sexual dysfunction were assessed in women who received hormone replacement therapy 

(HRT) and in those who did not use HRT. Vulvovaginal atrophy was assessed based on women's complaints 

and during gynecological examination. We divided women with vulvovaginal atrophy into four groups: 

Group 1 - patients treated with hyaluronic acid injection, Group 2 - patients treated with estrogen 

suppositories, Group 3 – patients treated with PRP method, and Group 4 - patients treated with adipose-

derived stem cells (ADSCs), obtained with different mechanical fat manipulation method. We compared 

how each of the methods reduced the symptoms caused by vulvovaginal atrophy and the impact on sexual 

life. Standard computer programs MS Excel 2016 and SPSS 23.0 were used for statistical data analysis. 

Values calculated to be 95% were considered as reliable results. Differences were assessed as statistically 

significant when the confidence level was p <0.05. The results are presented in tables and diagrams. 

 

Results 

The study cohort comprised postmenopausal women aged 45-60. Two hundred four postmenopausal 

women completed the questionnaire. After analyzing the data collected during the survey on the social 

factors of the respondents, it was found that, according to our research, 50% have a higher / college 

education. We observed that the onset of symptoms influenced 85,1% of women. Between these, 12,7% did 

not give birth and were the ones with the more pronounced vasomotor and psychological symptoms. 

Overall, psychological symptoms occurred in 79,7% of women with symptoms, somatic symptoms in 

39,8%, vasomotor symptoms in 60,6%, and sexual dysfunction in 47,3%. An association between 

menopausal duration and sexual dysfunction was observed (p <0,05), as was the case with lower estrogen 

levels. Smoking and alcohol consumption contributed to the onset of vasomotor and psychological 

symptoms. 30,3% of the respondents smoked and had a statistically significant increase in vasomotor and 

psychological symptoms (p <0,05). The research indicates the impact of alcohol consumption on quality of 

life and found that women who use alcohol had 73,4% more pronounced psychological symptoms. The 

results showed that almost half of the patients (47,3%) preferred hormone replacement therapy, 30,3% did 

not receive any treatment, and 37,7% preferred herbal preparations. Women with higher education prefer 

HRT; among these, 90% chose post-menstrual hormone therapy (PHT), while the usage of HRT was limited 

(18%). Assessing the distribution of symptoms of sexual dysfunction between women taking HRT and those 



Patricija Kasilovska., MAR Gynecology & Urology (2024) 6:4 Page 7 of 16 

Patricija Kasilovska., (2024). Vulvovaginal Atrophy Treatment with PRP, Hyaluronic Acid, and Stem 

Cells in Postmenopausal Women. MAR Gynecology & Urology 6:4. 

 

 

 

not using it, it was found that women taking HRT had fewer symptoms of sexual dysfunction: 16,8% 

reported less sexual arousal. 81,6% who did not take hormone replacement therapy expressed having less 

sexual arousal, experiencing pain during intercourse, and orgasm disorders. The study included the 

relationship between the age of sexual partners and the perceived quality of sexual experiences in women. 

It indicated that women with younger ages (30-40 years) have better quality sex.  

Vulvovaginal atrophy occurred in 52,6% of patients recruited for this study. The occurrence of vulvovaginal 

atrophy was observed to be affected by ingested estrogen levels, while testosterone levels did not affect 

vulvovaginal atrophy. Women with vulvovaginal atrophy were divided into three groups: 47 patients 

(47,4%) were treated with hyaluronic acid injection, 32 patients (32,3%) with estrogen vaginal 

suppositories, and the third group comprising 123 patients was treated with regenerative medicine methods; 

of the 123 patients 20,2% (n=20) were treated with platelet-rich plasma (PRP) and 50,9% (n=103) with 

stem cells. All patients complained of vaginal dryness, 78,7% of painful intercourse, and 49,4% of vaginal 

burning. We observed that injection of hyaluronic acid reduced vaginal dryness by 91,4%, estrogen 

suppositories by 78,1%, and PRP by 50%. 

The adipose tissue was collected from 16 women undergoing liposuction to treat the vulvovaginal area, 

aged between 51 and 65. Informed consent was collected from every patient following the ethical guidelines 

established by the review committee for human studies of AOU “Ospedali Riuniti”, Ancona, Italy (Micro-

adipose graft_01, 18 May 2017). The fat was harvested from the patients' flanks. 3 weeks before the 

harvesting, 6 sessions of acoustic wave therapy (AWT) were applied by the Duolith device (Storz, 

Switzerland) on the donor area of 8 of the 16 women. This treatment aimed to improve the regenerative 

power of the tissue. 120cc of Klein solution (2% Lidocaine solution: 0.08% w/v; Adrenaline 1mg/mL 

solution: 0,1% v/v in 0,9% saline) was injected 10 min before the liposuction. A cannula of 2 mm diameter, 

6 holes (Go easy patented cannula), and a 60 mL Vac-Lock syringe (merit, USA) was used to obtain 

lipoaspirate (about 30 mL of fat from each donor). The fat was processed in Dermgraft (Go Easy system, 

Italy), Enriched Nanograft (Go Easy system, Italy), Micrograft (Lipocube, UK), Nanofat (Lipocube, UK), 

fat by Coleman technique, fluid fat by Seffigyn (Superficial Enhanced Fluid Fat Injection). The fat 

processed using the abovementioned techniques was transported in an adiabatic container to the laboratory 

and processed. The number of samples treated with each technique is as follows: 

• 4 by Coleman technique 

• 4 by Lipocube system/Micrograft 
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• 4 by Lipocube system/Nanofat 

• 4 by Seffigyn (Superficial Enhanced Fluid Fat Injection) 

• 4 by GOeasy.bio system (Dermgraft) 

• 4 by GOeasy.bio system (enriched Nanograft) 

 

 

Figure 1. Histological pictures of fat fragments obtained with different techniques: A) Coleman technique, 

B) GO easy. bio system (Dermgraft), C) Seffigyn (Superficial Enhanced Fluid Fat Injection), D) Lipocube 

system (Nanofat), E) Lipocube system (Micrograft), F) GOeasy.bio system (enriched Nanograft) 
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Figure 2. Cellular yield obtained with the different treatment: Coleman technique (A), GOeasy.bio system 

(enriched Nanograft) (B), Lipocube system (Nanofat) (C), Seffigyn (Superficial Enhanced Fluid Fat 

Injection) (D), GOeasy.bio system (Dermgraft) (E), Lipocube system (Micrograft) (F).  

 

 

Figure 3. Cellular yield of patients treated with AWT compared to NOT AWT patients 
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Discussions 

Many factors influence women's sexual activity: age, body mass index, marital status, sexual activity, place 

of residence, profession, social and economic environment, education, experienced sexual trauma and 

urogenital operations, psychological factors, and others. The partner's age, body mass index, profession and 

education also influence women's sexual activity [19]. 

A Chinese study showed that women aged 56–60 years had lower sex drive than women aged 45–55 years, 

and vaginal dryness and dyspareunia were more common in older study participants [20]. Age is believed 

to be an essential factor in women's sexual desire. It is also noteworthy that sexual dysfunction in middle-

aged women was influenced by partner, alcohol consumption, vaginal dryness, dyspareunia, depressive 

symptoms and use of psychotropic drugs [21]. 

According to the data of a study conducted among Australian women (40-65 years old), 69,3% of 

respondents indicated a low sexual desire and identified factors related to it: vaginal dryness, pain during or 

after intercourse, moderate to severe depressive symptoms, and use of psychotropic drugs [22]. Looking at 

the world's research, in recent years, research on menopause and sexuality has mainly focused on the 

analysis of estrogen deficiency and its local or systemic replacement. However, androgens have recently 

returned to the spotlight as key regulators of female sexual health. It should be noted that preclinical and 

clinical studies consistently show that estrogens and androgens have a synergistic, stimulatory effect on 

women's sexual response, promoting sexual desire through a complex network of neurotransmitters and the 

balance between excitatory and inhibitory signals [23]. 

Vaginal atrophy is now included in the definition of a new term, orogenital menopause syndrome. This 

syndrome is also characterized by the following signs: vulvovaginal atrophy, urogenital atrophy or atrophic 

vaginitis. Most often, this syndrome is determined due to a decrease in estrogen levels in postmenopausal 

women or in women of any age who experience a reduction in estrogenic stimulation of the urogenital 

tissues. The signs and symptoms of vaginal atrophy are similar to many other genitourinary diseases, so the 

diagnosis, and therefore the treatment, is delayed. As a result of this disease, the anatomy and physiology 

of the urogenital system changes. Thus, an accurate diagnosis is essential, and hormonal or non-hormonal 

treatment can be applied [24]. The following are the most common signs of vaginal atrophy: pale, dry, 

smooth, shiny tissue, visible inflammatory changes (erythema, petechiae or increased visibility of blood 
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vessels) [25].  

HRT can be systemic (oral estrogens) or topical (intravaginal) estrogen, intravaginal estrogen release ring, 

and vaginal dehydroepiandrosterone (DHEA, testosterone)). Studies show that systemic HRT relieves 

symptoms in 75% of cases and local treatment in as much as 80-90% of cases. Side effects are similar, but 

topical treatment is safer than systemic treatment [26]. Symptoms and signs characteristic of vaginal 

arthrosis also appear in other vaginal diseases, making it more difficult for the doctor to make a proper 

diagnosis and choose treatment. During the differential diagnosis, it is necessary to exclude vulvovaginitis, 

including candidiasis, bacterial vaginosis, and trichomonosis. [27]. 

In 2017, one relevant case was analyzed during a different study, and in the author’s opinion, it is attractive 

for the final aim of the study. This case involved a 67-year-old woman who suffered from vaginal itching 

and irritation after menopause. She had these symptoms for five years and was treated with vaginal estrogen 

cream for more than a year. Despite long-term estrogen therapy, no significant clinical improvement in 

symptoms was observed. In addition to vaginal itching, the primary concerns were decreased volume of the 

labia majora and loss of tone. In order to restore the volume and contour of the labia majora, the woman 

was treated with lipophilic mixed with autologous PRP. Adverse outcomes were minimal; no short-term 

complications such as hematoma, lump or bump, or infection were observed. Lipophilization mixed with 

autologous PRP reduced clinical symptoms. One month after the injection, she was free of symptoms of 

vaginal itching and irritation that had persisted for more than five years before treatment. An increase in the 

volume of the labia majora was also evident after the operation. In addition, the lack of fullness and tone of 

the labia majora was corrected. Contour restoration was maintained well after one year. The white mottled 

lesions of lichen sclerosus around the labia minora also improved and did not recur [29]. 

Another exciting study to discuss in this context implies the treatment of 26 women affected by vulvovaginal 

atrophy (VVA) with monthly deep intradermal injections of hyaluronan. The patients were followed up six 

and twelve months after treatment. Dyspareunia during intercourse was the most common problem, but 

hyaluronic injections were effective in alleviating all gynecological symptoms. This treatment was safe and 

effective in helping women with VVA so that it could be offered as one of several treatments for VVA. Due 

to its pharmacodynamic properties and safety, hyaluronan could also be provided to women with 

oncological diseases who cannot take estrogenic drugs [31]. In this context, our study also showed that 

hyaluronic acid injection and PRP can be an alternative treatment for reducing the symptoms of 

vulvovaginal atrophy. 
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Regarding the derivation of fat-derived products, the analysis of the sample of the fat demonstrated that the 

enriched Nanograft (GOeasy.bio, Milan) is a new medical procedure that allows us to have a higher 

concentration of stem cells compared with other kits in the market (Lipocube, London - Seffiller, Bologna) 

because of selective filtration of the stromal vascular fraction. The cellular yield analysis confirms that the 

cell viability and yield are not affected by the manipulation technique but depend on the product-derived 

volume of treated adipose tissue. The clinical results on the patients showed that this represents a promising 

treatment for vulvovaginal atrophy. All the protocols applied in fat processing demonstrated clinical 

efficacy in the amelioration of vaginal symptomatology. The analysis of cell growth highlighted a 

significant difference in regenerative potential concerning the Enriched Nanograft, which showed higher 

cell growth. The regenerative capacity of the stem cells has been demonstrated to be evenly improved by 

the treatment of the donor area by AWT, albeit this treatment does not affect the cellular yield. To restore 

the volume of labia majora, the most helpful processing approach is represented by Dermgraft, which 

combines an excellent cellular reservation with a higher regenerative capacity of stem cells. Moreover, 

considering the cell growth ability, the improved cell growth ability was observed starting from 7 days of 

culture, suggesting that the technique influenced the stimulated growth. In particular, the cell growth 

statistically differed with Dermgraft and Enriched Nanograft.  

 

Conclusions 

1. Smoking and alcohol consumption influence the manifestation of vasomotor and psychological 

symptoms. The 57 patients who participated in the study reported that they smoked and had a 

statistically significant increase in vasomotor and psychological symptoms (p < 0.05). 138 female 

patients noted that they use alcohol and had more psychological symptoms. These symptoms were 

more pronounced in women who had not given birth. 

2. The symptoms of sexual dysfunction were more pronounced in women whose menopause period 

was longer than five years. 

3. When using hormone replacement therapy, the symptoms of sexual dysfunction appear less. 

4. The use of hyaluronan injections, platelet-enriched blood plasma and stem cell treatment can be an 

alternative treatment method for vulvovaginal atrophy in women who do not want hormone 
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treatment. 

5. The age of the sexual partner affects the quality of sexual life. Women with younger partners (30-

40 years old) have better sexual relations. 
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