A pilot study and short clinical outcome of autologous nucleated cell transplantation in the treatment of vaginal relaxation syndrome patients
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Abstract

Objective: To preliminarily investigate the efficacy and safety of autologous nucleated cell transplantation (ANCT) for treating Vaginal Relaxation Syndrome (VRS) patients. 
Methods and Samples: Ten married women with vaginal relaxation syndrome were selected from January 2019 to July 2019. All participants were treated via autologous nucleated cell transplantation once a month for three consecutive times, and followed up for 1 month after each treatment. 

Main Outcome Measures:The degree of vaginal relaxation, the female sexual function index (FSFI), vaginal health index score (VHIS) and subjective symptom improvement scale (PGI-C) were conducted.

Results: All the 10 cases successfully completed the ANCT treatment. After ANCT treatment, there were significant improvements in the degree of vaginal relaxation. with the detailed date including (-1.06±0.78, P<0.01) in first time, (-1.30±0.91, P<0.05) in twice time and (-1.5±0.77, P<0.01) three times. Furthermore, the vaginal health index (VHIS) after first treatment (1.63±0.92, P<0.001), twice (4.33±1.51, P<0.001) and three times (3.65±1.77, P< 0.001) were significantly improved. Moreover, the scores of female sexual function index (FSFI) after first treatment (13.50±8.55), twice (18.17 ±6.46) and three times (19.65±6.7) were also substantial variation (P<0.001). According to the subjective symptom improvement score , The study indicates that ANCT can effectively improve the degree of vaginal relaxation, sexual function and vaginal health of patients with VRS, as well as vaginal compactness, wetness, air sensation and vaginal secretions. 
Conclusion: The novel ANCT method heighten the quality of sexual life may be a better choice for non-surgical treatment of private plastic surgery for VRS patients.
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Introduction
Vaginal relaxation syndrome (VRS) characterized by relaxing of the vaginal wall, which is a very prominent issue to be solved for those women1. VRS has the potential to cause a plethora of concerns2. At present, there is no unified and clear definition of VRS, which generally refers to the increase of vaginal diameter and/or decrease of vaginal contractility caused by various reasons, which can be secondary to pelvic floor disorders such as stress incontinence. The lack of mutual sexual fulfilment for both couples, along with mental and social concerns. A genuine, permanent and agreeable remedy is therefore needed and urgently required.
 The causes and symptoms of vaginal relaxation are different, and the means of treatment are also different. At present, more emphasis is placed on comprehensive treatment. It can be divided into physiotherapy, drug therapy and surgical treatment3. In addition, laser, radio frequency and other methods are also used to treat vaginal relaxation3. However, there are some problems in these treatments, such as poor curative effect, trauma, slow effect and so on, so there is an urgent need to develop new treatment methods in clinic.
The objective was to evaluated the security and effectiveness of autologous nucleated cell transplantation (ANCT) to ten VRS women with vaginal relaxation. The evidence indicates that ANCT can effectively improve the degree of vaginal relaxation, sexual function and vaginal health of patients with VRS, as well as vaginal compactness, wetness, air sensation and vaginal secretions.
MATERIALS AND METHODS

Patients and ethical considerations
This project is a forward-looking, vertical clinical trial. The trial subjects comprised 10 postpartum females with VRS. The study was performed form January 2019 to July 2019. The ethical consideration was approved by the West China second Hospital of Sichuan University. Participants with VRS were selected for current trial. Common pre-treatment collections for the trial included: age, body mass index (BMI), and the phase since the vaginal relaxation. Exclusion criterion: genital tract inflammation, vulvar tumor, severe perineal laceration, coagulation dysfunction, sexual dysfunction of their own or sexual partners, in poor general condition patients cannot tolerate the treatment. Finally, from January 2019 to July 2019, 10 married pregnant women with vaginal relaxation and decreased asexuality were selected from January 2019 to July 2019 in West China second Hospital of Sichuan University, who were treated with ANCT once a month, three times in a row, and followed up one month after each treatment.
Clinical effect of ANCT treatment and prognosis assessment

Determination of the degree of vaginal relaxation (finger test): the vagina can easily enter more than 2 fingers, which is relaxation. Barely entering 3 fingers is mild relaxation; easy entry into 3 fingers to barely entering 4 fingers is moderate relaxation; easy entry into more than 4 fingers is severe relaxation. The degree of preoperative measurement was that it did not cause pain and discomfort of the patients. The curative effect was assessed by female sexual-function index (FSFI), vaginal health index (VHIS) and subjective symptom improvement scale (patient global impression of change, PGI-C). The subjective symptom improvement score included vaginal compactness, wetness, air sensation, sensitivity and improvement of vaginal discharge.
Statistics

All the measurement data were first tested by Shapiro-Wilk for normal distribution, and the mean standard deviation (zs) was used for normal distribution. Levene exam was tested the homogeneity of variance of data. Paired T-test or Wilcoxon signed Rank-Sum exam were applied according to normality and homogeneity of variance. The correlation was analyzed by Pearson or Spearman correlation. The discrepancy was strategically noticeable (P < 0.05). Total statistics and part of the data diagrams are completed by SPSS19.0 software.
Results

1. General condition and complications in patients with ANCT treatment

All the 10 cases successfully completed the treatment. All the 10 follow-up cases healed well, and there were no complications such as bleeding, hematoma, infection, laceration and organ injury. The above results show that the new ANCT treatment is safe and feasible.
2. ANCT improves the vaginal relaxation, VHIS and FSFI in VRS patients
In order to evaluate the efficacy of the new ANCT method, we first compared the vaginal relaxation, VHIS and FSFI of VRS patients. The results indicated that the vaginal relaxation, VHIS and FSFI after ANCT treatment were remarkable changes to previous therapy (p < 0.05). We found that the shape of the vulva was improved, the perineal body was plump, the retained vaginal mucosa retracted slightly, and there was no prolapse. Vaginal finger examination also showed that the incision depression left by vaginal delivery disappeared and the vaginal wall was enriched. Elasticity and contractility were significantly improved, which reached our expected results before ANCT treatment.
   After ANCT treatment, there were significant differences in the degree of vaginal relaxation between pretreatment and posttreatment, with the specific date including (- 1.06±0.78, P<0.01) in first time, (-1.30±0.91, P<0.05) in twice time and (-1.5±0.77, P<0.01) three times. Furthermore, the vaginal health index (VHIS) after one treatment (1.63±0.92, P<0.001), twice (4.33±1.51, P<0.001) and three times (3.65±1.77, P< 0.001) were significantly different from those before treatment. Moreover, the scores of female sexual function index (FSFI) after one treatment (13.50±8.55), twice (18.17 ±6.46) and 3 times (19.65±6.7) were also remarkable change to previous therapy (P<0.001). All details of the results was listed in Table 1. All the above results confirmed that ANCT treatment significantly attenuate vaginal relaxation, VHIS and FSFI in VRS patients.

3. Subjective perception in VRS patients after ANCT treatment
According to the subjective symptom improvement score (PGI-C), the vaginal tightness was improved in all 10 cases after ANCT treatments, with an improvement rate up to 100 %; The wetness was improved up to 100 % after the first treatment and 90% after the second and third treatments; Vaginal air sensation was significantly improved up to 100% after the ANCT treatments, and vaginal sensitivity was improved up to 100% after ANCT treatments; The improvement rate of vaginal secretion was up to 100% after the ANCT treatment. Remarkedly, the vaginal insufficiency was improved by 50% after the ANCT treatments (Fig1.). All the above results demonstrated that ANCT treatment significantly improve the subjective perception in VRS patients.
Discussion

Clinically, vaginal relaxation syndrome (VRS) brings great anxious and pain to a growing number of women1. However, until now there is no clear and unified definition of VRS, which generally refers to the increase of vaginal diameter or the decrease of vaginal contractility caused by various reasons. The cause of VRS is often regarded as a natural process accompanied by childbirth, aging, menopause and so on, which will affect the sexual function and quality of life of some women2. Various factors that cause the increase of vaginal diameter and/or the decrease of vaginal contractility are the causes of vaginal relaxation. According to the current research, the cause of VRS can be roughly divided into four categories: pregnancy, delivery, aging and hormones4. Among them, pregnancy and delivery are the main causes of vaginal relaxation3. In short, VRS is a structural and functional abnormality with multiple causes and manifestations. The known mechanism tells us that early VRS may cause a series of complex secondary symptoms, thus making it attract the common attention of doctors and patients and choose appropriate treatment.
At present, more emphasis of VRS therapy is placed on comprehensiveness therapy3. The purpose of physiotherapy is to restore the strength of vaginal and pelvic floor muscles through active or passive exercise. At present, more and more obstetrics provide special postpartum rehabilitation guidance, but it is difficult to adhere to systematic rehabilitation training due to no uncomfortable symptoms. Hormone replacement therapy can help slow the degradation of collagen in VRS patients caused by low estrogen levels without reversing the exited damage. Estrogen supplementation can increase the thickness of vaginal wall and prevent osteoporosis, pelvic fracture and heart disease, but oral or injection of estrogen can also increase the risk of breast cancer. Moreover, there are many reports on the surgical treatment of VRS, which basically take into account the treatment of vaginal and pelvic floor muscle5. The difference of the various surgical treatment of VRS mainly lies in the location and size of the incision and the suture treatment of mucous membrane muscle. In addition, laser, radio frequency and other methods are also used to treat VRS, which can generate energy to stimulate collagen regeneration, retract elastic fibers, increase neovascularization, improve vaginal wettability and achieve the goal of vaginal rejuvenation6. However, there are some shortcomings or limitations in the above treatments, thus there is an urgent need to develop new non-invasive treatment methods in clinic.
Stem cell transplantation therapy (SCT) is the process of transplanting of healthy stem-derived cells into the sufferer's body to heal or remove injured cells or tissues7. SCT has a wide range of treatments8. The above researches show that SCT has a broad prospect in the treatment of many diseases9. However, the role and value of SCT in vaginal relaxation has not been reported. 
Our retrospective investigation indicates that ANCT can effectively improve the degree of vaginal relaxation, sexual function and vaginal health of patients with VRS, as well as vaginal compactness, wetness, air sensation and vaginal secretions. First, ANCT improves the vaginal relaxation, VHIS and FSFI in VRS patients. Further results demonstrated that ANCT treatment significantly improve the subjective perception in VRS patients. All participants in this trial completed the course of the trial, and all subjects experienced vaginal improvement, with the majority of them experiencing heightened positive sex satisfaction. Our preliminary trial has been the first research performed on VRS patients treated with novel ANCT. 
Through the empty needle mediated autologous nucleated cell transplantation, the nucleated cells are injected into the vaginal mucous layer, and the nucleated cells contain monocytes and lymphocytes, which can improve the vaginal immunity10. Stem cells and cytokines in nucleated cells can promote tissue regeneration and repair, increase vaginal elasticity, improve the quality of sexual life, and relieve stress urinary incontinence10. Our previous study had indicated the positive role of ANCT in improving the clinical outcome of VRS patients. However, a histological assessment immediately after therapy is needed for prospective studies to facilitate comparison of morphology at baseline with alterations in vaginal structure following ANCT intervention.
Conclusion

In sum, our retrospective investigation indicates that the novel ANCT method can effectively improve the degree of vaginal relaxation, sexual function and vaginal health of patients with VRS, as well as vaginal compactness, wetness, air sensation and vaginal secretions. ANCT is a feasible choice for non-surgical treatment of VRS patients. 
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Fig1. Subjective perceptions were investigated after ANCT treatment according to the subjective symptom improvement PGI-C score. (A) Subjective perceptions were investigated after the first ANCT treatment (B) Subjective perceptions were investigated after the second ANCT treatment (C) Subjective perceptions were investigated after the third ANCT treatment. Score 1: significantly improved; Score 2: improved; Score 3: slightly improved; Score 4: no improvement 
Table1. The vaginal relaxation, VHIS and FSFI after ANCT treatment.
