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Pelvic floor muscle training as a method of prevention and treatment
of pelvic floor dysfunction and genital prolapse
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Abstract. Relevance. Pelvic floor dysfunction and pelvic organ prolapse are a significant problem today — even the initial
manifestations of pelvic floor dysfunction can lead to reduced quality of sexual life, decreased activity, and then to social isolation
and decreased self-esteem of women. Due to the growth of general life expectancy, the incidence rate is also increasing. One of
the most popular conservative treatments for pelvic floor dysfunction is pelvic floor muscle training. The aim of this literature
review is to consolidate the scattered information about the effectiveness of pelvic floor muscle training as a prevention and
treatment of pelvic floor dysfunction. Materials and Methods. In writing the review, publications from the PubMed and Google
Scholar databases from January 2019 were analyzed and systematized. Results and Discussion. Pelvic floor muscle training is one
of the most prospective methods of non-invasive treatment for pelvic organ prolapse. It can take many forms and is represented
by a range of different techniques: from the simple short-term muscle contraction and Kegel exercises to more complex and
high-tech methods using electromyostimulation and biofeedback. However, timing of introduction and method for pelvic floor
muscle training must be carefully considered in order to gain the maximum result. Conclusion. Based on the study, it can be
concluded that the introduction of pelvic floor muscle training as part of prenatal care and in the antenatal period is the most
appropriate way to prevent pelvic floor failure and genital prolapse. Further research is required to confirm the hypothesis.

Key words: pelvic floor muscle training, biofeedback, postpartum urinary incontinence, PFMT, pelvic organ prolapse
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Introduction

Pelvic floor dysfunction (PFD) and pelvic organ
prolapse (POP) is a significant problem of world
healthcare: with the increase in life expectancy of the
world’s population, the incidence is also rising [1,
2]. The effect of this disease on women cannot be
overestimated, the manifestation PFD can lead to
a decrease in the quality of sexual life, physical activity,
and then lead to social isolation and a low self-esteem.

Due to the variety of manifestations and the lack
of a unified classification system, epidemiological
data on POP vary significantly — from 3 % to 50 %
of women have pelvic organ prolapse [1]. And due
to the stretched over the years pathogenesis of pelvic
floor failure and genital prolapse, a woman’s initial
request for medical care occurs many years after the
onset of the disease.

Over the past decades, methods of treating pelvic
floor dysfunction have been actively developed [2].
And although surgery is still considered the «golden
standard», the high frequency of recurrence after
surgical treatment leads to an increasing interest in
conservative methods both as part of the prevention
of severe forms of pelvic floor dysfunction and the
treatment of initial forms of PFD. One of the most
promising is pelvic floor muscle training (PFMT). Aim
of this review is to compose and analyze the conflicting
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data on the effectiveness of PFMT as a prevention and
treatment of pelvic floor dysfunction.

Materials and methods

This review is based on the analysis and
systematization of publications, describing the results of
randomized trials and literature reviews from the PubMed
and Google Scholar databases since January 2019.
Search words included «pelvic floor muscle training»,
«biofeedback», «postpartum urinary incontinence», «pfmt
pelvic organ prolapse». 11 clinical trials, 3 meta-analyses
and 6 systematic reviews were identified.

Results and discussion

Pelvic floor muscle training is currently one
of the most common and promising methods of
conservative correction of PFD: skeletal muscles
that are part of the pelvic floor can be «trained»
and «retrained» to preserve the function of the
pelvic floor [3]. PFMT can take many forms and is
represented by a range of different techniques: from
the simple short-term muscle contraction and Kegel
exercises to more complex and high-tech methods
using electromyostimulation and biofeedback (BF).
The goal of all these interventions is the same: to
increase the strength of contractions, endurance and
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the ability to relax the pelvic floor muscles (PFM)
and thereby minimize symptoms of PFD [3].

PFMT: control and learning process

A wide range of exercises and devices for
«imbuilding» has disadvantages rather than advantages:
the availability of this method is associated with higher
risk of violation of exercise technique and may aggravate
the symptoms and postpone seeking medical help.

Improper technique can lead not only to the lack of the
desired effect, but also to complications and adverse effects,
including myalgia, pain during muscle contraction, as well
as worsen the symptoms of PFD and cause progression
of urinary incontinence and genital prolapse [4]. The
inability to perform exercises independently can also lead
to frustration and low compliance [3].

All studies of therapeutic techniques for PF
indicate the need for careful questioning and
detailed counseling of women to improve the quality
of PFMT [3, 5, 6]. Quality control of the exercises
performed can be carried out in various ways: palpatory
and visual control by a medical professional is most
often used, control via the transperineal ultrasound is
also possible [3, 7, 8].

Feasibility and economic efficiency of supervised
PFMT is still a controversial issue. According to
Fitz F.F. et al. (2020) in the study group, the chance
of curing stress urinary incontinence was 5 times
higher (OR 5.4; 95 %, CI 1.71-17.10; p=0.004)
than in the control group [9]. However, when
subjectively assessing symptoms and overall quality
of life, the analysis in accordance with the initially
prescribed treatment did not yield any statistically
significant results (OR 2.26; 95 % CI 0.84-6.11;
p=0.166) [9]. PROPEL study data also demonstrate
the effectiveness of PFMT under the supervision of
a medical professional, but there is also a realistic view
on the problem: the lack of trained personnel, financial
support and time to implement such a course within
the framework of public health make it impossible
today to routinely perform PFMT as a preventive
measure for all women of reproductive age [10].
A possible alternative can be considered training
with step-by-step audio guidance: according to Wang
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et al. (2020) in the group with audio-guided PFMT,
fewer participants suffered from pelvic floor muscle
dysfunction compared to the control group (12.5 %
and 34.0 %, p=0.012; 4.2 % and 18.0 %, p=0.030).
In addition, a large amplitude was observed during
phase, tonic and prolonged contractions of the pelvic
floor muscles in the audio-guided group compared to
the control group (41.1 vs. 35.8, p=0.001; 32.0 vs.
26.9, p~0.001; 28.6 vs. 24.7, p=0.003) [11].

Biofeedback therapy

A special place in a range of PFMT techniques is
occupied by training the pelvic floor muscles using
biofeedback (BF) [5]. The vaginal sensor detects the
activity of the pelvic floor muscles during training
and visualizes muscle activity, which allows you
to more accurately assess the correctness, strength
and duration of the contraction. According to some
studies, this facilitates PFMT training and increases
adherence to therapy [5, 6]. According to the study
by Sam et al. (2022) BF significantly helped in
relieving urological symptoms of PFD: they noted an
improvement in uroflowmetry, EMG during urination
and a decrease in the UDI-6 questionnaire score in
the PFMT group in combination with BF compared
to the control group (p=0.026, p=0.009 p=0.034,
respectively) [12]. In a prospective study by Liu
et al. (2020) the benefit of using BF is noted not
only for urological symptoms of PFD, but also for
vaginal wall descent — a statistically significant
change in the position of the Ba point according to
POP-Q (p<0.01) was noted [13]. On the other hand,
the OPAL RCT (2020) did not reveal a statistically
significant advantage of combining PFMT and BF
for women with preserved pelvic floor muscle (PFM)
contractility [14]. The same results were shown by
the study of Hagen et al. (2020) [5]. Thus, the routine
use of BF is not effective either therapeutically or
economically, but it is to be used if indicated: for
example, among women with low contractile activity
of PFM, and not injury to pelvic floor muscles and
fascia [5, 15]. Comprehensive data on the effect
of biofeedback therapy on urinary incontinence
symptoms are shown in Table.
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Table
Efficacy of biofeedback therapy
Study (year) Specifications of biofeedback therapy Duration N‘"?“.’e’ of Outcomes
participants
Research group UDI-6 (median)
Sam et al. EMG control, lithotomic position, —
(2022) specialist-guided 12 weeks n=34 9
Control group n=34 12 (p=0.023)
Pad-test 1 h.
EMG control, lithotomic, seated and Research arou (before-after)
Liuetal. upright position, partially specialist-guided - group 16,0-1,1 gm
- ; 12 weeks n=18
(2020) (part of the exercise regimen performed Control aroup n=16 P<0,01
at home) group 4,7-1,1
P<0,05
Research group ICIQ-SF at 24 months
OPAL RCT EMG control, specialist-guided at entry 16 weeks n=230 8.2 (SD 5.1)
(2020) level. Control group 8.5(SD 4.9)
n=238 MD -0.09 (95 % Cl -0.92-0.75)
EMG control, partially specialist-guided Reseaich group ICIQ-SF at 12 months
Hagen etal (part of the exercise regimen performed | Not specified n=221 9.1(SD 4.9)
(2020) P at homg) P P Control group 8.7 (SD 5.0)
n=223 MD 0.57 (95 % CI -0.17-1.31)

Notes: UDI-6 — urinary distress inventory, short form; Pad-test — quantitative method of urine loss evaluation; ICIQ-SF — international
conference of incontinence questionnaire-short form; gm — gram; SD — standard deviation; MD — mean difference; Cl — confidence

interval

PFMT for post-operative recurrence prevention

Recurrence prevention after surgical correction of
prolapse also remains an urgent problem. A combination
of Kegel exercises and surgical treatment is one of
the options, but to date, convincing data on the
effectiveness has not been obtained [16]. According
to Nyhus et al. (2020) the difference between the group
with preoperative PFMT and the control group was
statistically insignificant for all estimated outcomes:
a feeling of bulging in the perineum, the strength of
contraction of PFM, descent of another compartment de
novo [17]. According to the study by Duarte et al. (2020)
pelvic floor muscle training after surgical treatment
also did not improve the outcomes: a 7-week course
of PFMT did not affect the quality of life, symptoms
of prolapse and colorectal manifestations of POP after
surgery [18].

PFMT and childbirth
A well-known trigger for PFD is vaginal delivery,
the traumatism and duration of which, as well as the
weight of the child at birth, are additional confounding
factors [3, 19-21]. The intact pelvic floor, the ability to

42

accumulate functional reserve and to develop optimal
motor patterns for the pelvic floor muscles make PEMT
as a part of prenatal preparation, as well as among
pregnant women, the most preferable [3]. According
to the Cochrane meta-analysis, PFM training reduced
the likelihood of stress urinary incontinence by 62 % in
a pregnant woman and within 3 months after delivery
(OR 0.38, 95 % CI 0.20-0.72), however, in presence of
symptoms of stress urinary incontinence, exercise did not
give a statistically significant reduction in the severity
of incontinence neither later in pregnancy (HR 0.70,
95 % CI 0.44-1.13), nor after childbirth (3, 6 months, 10
years) (HR 0.94, 95 % CI 0.70) [4]. The positive effect
of antenatal PFMT on the symptoms of stress urinary
incontinence was noted by Szumilewicz et al. (2020):
at the control examination 2 months after delivery,
22 % in the study group and 35 % in the control group
complained (P=0.03), and 1 year after delivery — 14 %
and 28 %, respectively (p=0.005) [22]. According to
Pires et al. (2020) in the study group, the quality of life
was statistically significantly improved (p=0.002), as
well as the indicators of urine loss (Pad test) (P=0.021)
and the Oxford scale (p<0.001) [23].
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Data on the benefits of postpartum PFMT vary. On
the one hand, a number of researchers (Sigurdardottir et
al. (2020), Brennan et al. (2021)) note a decrease in the
severity of symptoms of pelvic floor dysfunction due
to pelvic floor muscle training [20, 24]. On the other
hand, according to Wu et al. (2021), the differences
between the indicators of the control group and the
study are statistically insignificant: the indicators
of sexual dysfunction according to the PISQ-12
questionnaire 6 months after delivery were 36.3+5.2
in the control group and 34.7+8 in the group performing
PFMT (p=0.900), the severity of dysuria according
to the UDI-6 questionnaire was 1.3+1.4 and 0.9+1.7,
respectively (p=0.13) [25]. The effect of pelvic floor
muscle training after childbirth on the symptoms of
prolapse requires further study, but according to Takaoka
et al. (2020) PFMT allows to reduce the area of the
levator hiatus ~ 4.03 % more effectively than in the
control group (95 %~1.00-7.52, p=0.009) [8].

Conclusion

According to the data obtained in this review, the
key factors influencing the effectiveness of PFMT as
a method of prevention and treatment are the time of
the training introduction, supervision and thorough
counseling. The formation of the necessary functional
reserve of unchanged PF in nulliparous women without
symptoms of pelvic floor dysfunction gives the most
lasting results and increases women’s compliance to
training in the future. PFMT with the use of BF did not
increase the effectiveness of exercise and, therefore, is
not the method of choice for the general population.
Performing Kegel exercises as preoperative preparation
and postoperative rehabilitation also did not significantly
reduce the frequency of recurrence of PFD after surgical
treatment.

Thus, the most promising from the point of clinical
and economic efficiency are prenatal counseling for all
women on PFD and routine introduction of standard
Kegel exercises as part of preparation for pregnancy and
childbirth, as well as immediately after the postpartum
period. The probable reason for the disparity of data on
the effectiveness of PFMT is the lack of a differential

GINECOLOGY

approach to training, depending on the presence of
traumatic damage to the pelvic floor muscles, including
avulsion from tendon centers and pelvis. Further studies
of higher quality are required to confirm the hypothesis.
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TpeHMpOBKa MbIllL Ta30BOINo AHa Kak MeTop I'IpOd)MﬂaKTMKM
n ne4yeHnda HeCoCToATEJSIbHOCTU Ta30BOIro AHa U reHnTasibHoro
nponarnca
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AnHoTanus. AkmyaabHocmb. HecocTosTebHOCTh Ta30BOTO0 /iHA U TIPOJIAIC Ta30BbIX OPraHOB Ha CerofHAIIHMUMN [IeHb SB/ISIOTCS
CylLLjeCTBeHHOM npobieMoi — fiake HauasibHbIe ITPOsIB/IEHHS HECOCTOSITE/TbHOCTH Ta30BOT0 ZiHA MOTYT ITPUBECTU K CHIDKEHHUIO
KaueCTBa CeKCya/IbHOW KU3HH, CHIDKEHUIO aKTHBHOCTH, a 3aTeM K COLMa/IbHON U30/IL{UH U CHYPKEHUIO CaMOOLIeHKU >KEeHIIIMHBI.
B cBs13u1 € pocTOM 00111e# TPOAO/IKUTETBHOCTH XKU3HH, pacTeT U 3aboeBaeMocTb. OZHIM 13 Haubosiee MOIMY/ISIPHBIX METOZ[0B
KOHCEepPBaTUBHOIO JIeUeHUsI HeCOCTOSTeIbHOCTH Ta30BOr0 JiHa SBJ/IsIeTCs TPEHUPOBKA MBILIL| Ta30BOro gHa. Llesnsto jaHHOrO
0030pa sIB/IsieTCs] KOHCOTU/IALMs pa3pO3HEHHBIX CBeJieHHH 006 3((GeKTHBHOCTH TPEHHUPOBKH MBIIIIL] Ta30BOTO IHA B KaueCTBe
NPOUIIAKTUKH U JiedeHHs AUCHYHKLIN Ta30Boro JHa. Mamepuaibt u Memoos!. I1py HarvicaHny 0630pa ObL1M IpoaHaIM3upOBaHbI
Y CUCTeMaTU3UPOBaHkbI MybvKaiuu u3 6a3 ganHeix PubMed 1 Google Scholar c suBapst 2019 roga. Pesyibmambi u obcydicoeHue.
TpeHMPOBKa MBIILIL| TA30BOTO JHA SB/ISIETCS OFHUM U3 HanboJiee NepcrieKTUBHBIX MeTOJ,0B HEMHBA3HUBHOTO JIeueHHs Ipojiarca
Ta30BbIX OpraHoB. OHa MOXXeT MPUHKUMATh Pa3/IMYHbIe POPMBI U MTPe/ICTaB/IeHa LeJIbIM PSZIOM Pa3/IMYHBIX TEXHUK: OT MPOCTHIX
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KPaTKOBPEMEHHBIX COKPALLIEHWH MBILIL] ¥ YTIpaKHeHNH Kerest 1o 6071ee C/I0KHBIX U BBICOKOTEXHOIOTUYHBIX METOZIOB C UCTIOJNb-
30BaHHEM 3IEKTPOMUOCTUMYJISILIMKA ¥ OMOJIOrHueCcKoil 06paTHOM cBsi3u. TeM He MeHee, BpeMsi BBeJIeHUsI U METOJ, TDEHUPOBKH
MBILIIL] TA30BOTO /{Ha JO/DKHBI OBITh TIaTe/IbHO TIPOAYMaHbI, UTOObI ITOTYYNTh MaKCHMAbHBIN pe3ysbTar. Boigoobl. Ha ocHOBaHMH
TIPOBe/IeHHOT0 MCC/Ie/0BaHUSI MOXKHO CJieslaTh BbIBOJ|, UTO BBeJleHe TPeHUPOBKU MbIIIIL] Ta30BOTO JiHA B paMKax /I0pOZ,0BOH
TIOMOLLY 1 B aHTeHaTa/lbHOM Ilepuo/ie siB/isieTcsi Haubosiee 1ienecoo0pasHbIM CII0C0O60M NPOGHIaKTUKI HECOCTOATETLHOCTH
TA30BOTO /IHA ¥ TeHUTAJIBLHOTO Tposarica. [I7isi ToATBep K /1eHNs TUTIOTe3bl HeoOXOAUMBI JJa/TbHeH e NCC/IeJ0BaHusI.

KitroueBbIe €/I0Ba: TPEHHPOBKA MBIIII] Ta30BOTO [jHA, Oromornueckast o6paTHasi CBsI3b, IOC/IEPOAOBOE HeflepyKaHre MOYH,
TMT/I, riposarc Ta30BbIX OPraHOB

Wudopmanys o hpuHAHCHPOBAaHUH. ABTOPHI 3asiB/ISIIOT 00 OTCYTCTBUH BHELIHEro (prHAaHCHPOBaHUSI.

Bxkiiajg aBTopoB. CamcoHoBa M.A. — c60p laHHBIX TUTEPATYPhI, aHA/IN3 U 00001I[eHNe TaHHbBIX, HalTMCaHWe TEeKCTa U 0hOpPM-
nenvie pykorucy; TokTap JI.P. — pa3paboTka u3aiiHa U CTPYKTYPhI UCC/Ie[OBaHUs, epepaboTKa, pejlakTHPOBAHUE PYKOMHUCH;
Opa3zoB M.P. — pa3paboTka Aii3aiiHa U CTPYKTYpbl UCC/Ie/[0BaHus, nepepaboTka pykonucu; Kamaposa 3.H. — cbop faHHbIX
JIMTepaTypbl, aHa/u3 U 000011jeHre JaHHBIX, HarrcaHye TeKcTa; [Tak B.E. — c6op JaHHBIX TUTepaTyphbl, aHau3 1 06001ieHe
JAHHBIX, HanMcaHue TekcTa; JIu K. — cOop aHHBIX TUTepaTyphbl, aHa/mu3 U 000011eHre JaHHbIX, HAMKUCaHWe TeKcTa; ['aidy-
sH P.®. — c6op aHHBIX JIMTepaTyphbl, aHaan3 1 000011IeH e JaHHBIX, HallMCaHUe TeKcTa. Bce aBTOpbl BHECIN CYIIleCTBEHHbIH
BKJIa/] B pa3paboTKy KOHIIEMNLMH, TPOBe/ieHre NCC/Ie/OBaHUS U TIOATOTOBKY CTaTbH, MPOYWIN U 0f00pUM GUHATBHYIO BEPCHIO
nepe/; MyO/IMKaLei.

Mudopmanys o KOHGIMKTe HHTEPecoB. ABTOPHI 3asB/ISIFOT 00 OTCYTCTBUY KOH(JIMKTa UHTEPECOB.
JTHYecKoe yTBep)K/JeHHe — HelIPUMeHHUMO.

BaarogapHocTH — HElIPUMEHUMO.

HudopmupoBaHHoe coryiacue Ha my0/IMKALUI0 — HETIPUMeHNMO.
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