BENEFITS OF PERINEAL MASSAGE AND THE EPINE DEVICE IN THE PREVENTION OF POSTPARTUM PERINEAL DAMAGE.

· Introduction.
Pregnancy is a vital stage for many women, in which great physiological changes occur in a relatively short period of time, such as hemodynamic, cardiovascular, hormonal and metabolic changes.1 
Hormonal factors, such as increased progesterone levels or increased plasma levels of relaxin, directly influence the perineal muscles and support structures, generating a relaxing effect on the bladder and urethra, decreasing the tone of the perineal muscles and increasing the laxity of the connective tissue, which can cause these structures to do not return to normal after delivery.  These phenomena, added to uterine growth, which causes an increase in intrapelvic pressure and weight on the viscera, can trigger urogenital prolapse. On the other hand, an elongation of the urethra or a displacement of the bladder neck can lead to continence problems. Risk factors added are: primiparity, excessive maternal weight gain, vulvar edema and/or fetal macrosomía. In short, pelvic floor problems may appear and/or worsen.2,3
Perineal tear is a tissue lesion that occurs during vaginal delivery that can occur spontaneously as a tear, or as a result of an episiotomy performed by healthcare personnel, or both.
Risk factors for this perineal damage are: posterior presentation, delivery position, type of pushing, systematic use of episiotomy, instrumental delivery or prolonged labor, knowing that the latter two may be due to some extent to the use of epidural anesthesia.2 Factors such as: maternal age, ethnicity (especially Asian or Caucasian),4 an abnormally short perineal raphe, or differences in tissue properties such as lack of elasticity or stiffness also play a role.
Perineal tear it is classified into four degrees, as described Abdul H. Sultan in 19995 and subsequently accepted by the "International Consultation on Incontinence", the "Royal College of Obstetrics and Gynecologist" (RCOG) and the WHO.

First-degree affects only the vaginal mucosa or perineal skin; second-degree affects perineum muscular fibres; in the third-degree the muscular lesion also affects anal sphincter muscles; and in fourth-degree tear the rectal mucosa is affected (resulting in communication of the vaginal epithelium and anal epithelium). Third-degree tears are subdivided into three types: (a) less than 50% of the external anal sphincter fibres are torn; (b) more than 50% of external anal sphincter fibres are torn; and (c) both external and internal anal sphincters are torn.6-8 Third-and fourth-degree injuries are regarded as ‘high order’ since they are associated with higher risk of urogynaecological, sexual and colon-proctological dysfunctions than in first- and second-degrees.9-10
Prevalence in developed countries varies, reaching 10.2% in women who had vaginal birth, although there is recognised lack of standardisation in perineal tear identification and is also underdiagnosed on numerous occasions.11,12 All of these factors added to those that have an impact on women’s health, and women´s quality of life (dyspareunia, chronic pelvic pain, vaginal flatulence, urinary, faecal or anal incontinence, prolapses . . . ) make it difficult to collect data on the economic impact of perineal tears in the participating in the health service system.13,14 

Episiotomy is defined as the surgical enlargement of the vaginal orifice through an incision during delivery. This technique was first described by the Irish scientist Sir Fielding Ould (1710-1789), who in 1742 published his work "Teatrise of midwifery in threeparts", where he advised prophylactic episiotomy, also called colpoperineotomy, which was performed only in cases of extreme necessity and without sutures to avoid possible infections.15
This technique has evolved to the present day and 7 types of episiotomies have been described, although in clinical practice only the medial and mediolateral incision is usually used. Unfortunately, this technique has clearly been abused, and despite the lack of evidence to support its systematic use, and that, regardless of the different types of incision, it can cause significant sequelae in women (among other injuries to the skin, subcutaneous, perineal muscles and sometimes the pudendal nerve, generating different degrees of involvement) is still used indiscriminately in many places.
The WHO published in 1996 “Clinical Practice Guideline on Care in Normal Childbirth” a practical guide called Care in normal childbirth, in which it considered that "fetal distress, insufficient progress of labor, threat of a third-degree tear"16 are factors that support the performance of an episiotomy. However, it is very difficult and complicated to predict a possible D III, since its proportion is around 0.4%, so the possibility of a tear of this type is a diagnosis that should be made very occasionally. “The liberal use of episiotomy is associated with higher rates of perineal damage and lower rates of women with an intact perineum”. For this reason, the WHO concludes that there is not enough scientific evidence on the benefits of an indiscriminate use of episiotomy, although there is some consensus on the damage that it can cause in women, and remarks that a percentage of 10% of episiotomies stands out as desirable, without harm to the child or the mother involved. In 2018,  the WHO published “Intrapartum care for a positive childbirth experience”. It is recommendations about episiotomy policy are clear: “Routine or liberal use of episiotomy is not recommended for women undergoing spontaneous vaginal birth.”17  
· Preventing perineal trauma techniques.
It is very important to achieve an intact perineum, since women who give birth for the first time with this result have stronger pelvic floor muscles and faster postpartum recovery, compared to women who have suffered spontaneous tears.18 To achieve this objective there are several strategies that can be carried out both in the prepartum and intrapartum. The main factor to avoid is an instrumental delivery, closely related to increased morbidity, with the suction cup or vacuum being the tool with less repercussions on the female perineum.19 
The WHO recommends nexts techniques for preventing and reducing perineal trauma and facilitates spontaneous birth (based on a woman’spreferences and available options):17
· perineal massage.
· warm compresses.
· “hands on” guarding of the perineum.







· Technique and evidence of perineal massage.

Perineal massage consists of a massage technique that increases the flexibility of the tissues and decrease muscular resistance, which will allow the perineum to relax during childbirth, avoiding injuries.Performed from week 34-35 of gestation, it is associated with an overall reduction in the incidence of perineal trauma requiring suture, mainly in primiparous women.20
Although some authors have questioned its efficacy, authors would like to highlight a recent meta-analysis (Chen et al., 2022), which has analyzed the effect of perineal massage. It  analyzed 16 studies, and a total of 6487 subjects (3211 received perineal massage and 3276 did not), were included. This meta-analysis concludes that “antenatal perineal massage reduces the risk of perineal tears (especially 3rd-4th degree) during vaginal delivery, episiotomy, and perineal pain 3 months postpartum”.21 
Perineal massage can be complemented with technical aids such as the EPI-NO® device. In 1972 Dr. Wilhelm Horkel, a German gynaecolgyst visited a fellow doctor in Uganda in the Hospital of Mbara. There he saw for the first time the extraordinary application of calabashes, applied for midwifes in pregnant women to stretcht their pelvic floor as preparation for the oncoming birth to prevent perineal injuries during pregnancy to extend the pelvic floor.22 
[bookmark: _Hlk112777002][bookmark: _Hlk112776953]Hence the idea of ​​the EPI-NO®, a medical training device created to strengthen and stretch the perineal muscles. It was created by the company TECSANA in 1999. It consists of a silicone balloon, connected by a plastic tube to a manometer and a knob with which the balloon is inflated inside the vagina, favoring the elasticity of the perineal muscles and preparing it for childbirth.23 
Some studies refers no clear benefits  of EPI-NO® used as isolated method,24  but combined with perineal massage, obtains clear benefits.25
Another issue that the authors want to highlight is that both techniques should be applied by professionals, physiotherapists specialized in obstetrics, to obtain the best results.25
In addition, it is important to establish a standardized and unified protocol for all professionals, in order to carry out further research with more homogeneous studies and with greater reliability and experimental validity.
For these reasons authors proposed this protocol based in clinical evidence: 
Perineal massage should be by a physiotherapist expert in urogynaecology and obstetrics. Total of sessions: from  6 to 10 (from 34th gestation week until delivery) of 30 min each on a weekly basis. The position of the pregnant participant is semi-seated, with her back against the stretcher and the legs on the stretchers’ legs. A water-based lubricant was used for massage. The treatment sequence included external massage with two manoeuvres: vulvar drainage and pump of the perineum central core. Drainage is a semicircular application with two or three fingers toward the medial on both sides of the vaginal vestibule, 15 semicircles on each side, in 3 series of 5 repetitions and moving forward in anteroposterior direction. In case of identification of vulvar oedema, there should be as many applications as needed. Pumps is a series of rhythmical pressures with one or two fingers (3 series of 5 repetitions, that is, 15 pumps in total). In case of muscular oedema or hypertone, as many pumps as needed should be applied until normalisation of tissue. Intracavitary techniques were then applied through three manoeuvres. First, massage with longitudinal glides on the ani elevator muscles, on both lateral walls of the vagina in anteroposterior direction (following the track of the ischiopubian branches) with the second and third fingers. There were 3 series of 5 glides on both sides, increasing its number until normalisation of tissue. Second, application of treatment of myofascial trigger points of pelvic diaphragm identified by tense bands or active points that provoked referred pain recognisable to the patient and/or response to local spasm. In such cases, manual technique involves inhibition by pressure and/or friction until normalisation of tissue and disappearance of associated symptomatology. 
Finally, application of manual stretches on both sides of the vagina (on the area coinciding with a future possibility of lateromedial episiotomy). The stretching was applied in three stages, moving progressively, according to the sensations of the pregnant participant and the elasticity of the perineal muscles. After application of manual techniques, instrumental massage was applied with the EPI-NO® device. First, the device should be introduced deflated and once placed in the vagina, slowly inflated until finding the first barrier, where the pregnant participant manifests sensation of stretching (never discomforting nor painful). 
Inflation volume was held until the pregnant participant noted her sensation of stretching diminished, then the ball was slowly inflated again until meeting another stretching barrier. Three barriers should be met, and the device should be moved gently in the search for stretching barriers and local massage. Finally, an external manual technique was applied to relax the perineal area through perineal global pumping by contacting with the first phalanx of the four last fingers of the hand (with fist closed) on the vulvar area. Total of 3 series of 5 pumps were applied.25
Conclusions.
 Perineal massage reduces postpartum perineal pain and prevalence and severity of perineal tear during delivery. Moreover, perineal massage applied by a healthcare professional has positive effects significantly better than those of self-massage. 
Prophylaxis during pregnancy is of utmost importance to avoid obstetric perineal damage. 
More investigations are needed on this field, especially when performing long-term follow-up studies, to be able to implement perineal massage through standardised criteria to protect the health of the mothers and that obstetric process causes the least possible damage.
Last, but not least, perineal massage could be useful for the well-being of pregnant women, becoming more aware of their body and the birth process.
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