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AHaToMHyecKoe M qDYHKI.IMOHaﬂbHOE cocTtossHUue
MbILLL Ta30BOro AHa nocjié aCCUCTUPOBAHHbLIX
BarMHaJibHbiX poAoOB
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06ocHosarue. OcHOBHON (QyHKLMEN MbILLIL, TPOMEXHOCTU ABASETCA COXPAHEHUE CUHTONWM M Tonorpacuy opraHoB bpioLw-
HOI NONOCTM M Manoro Tasa. KnMHu4eckn cCMHApOM HecocTOATENbHOCTY MBILLIL, Ta30BOT0 AHA NPOSBASETCA PasfiuiHbIMU rpyn-
namu CUMMTOMOB, 3HAUUTENBHO YXYALLAIOLLMX Ka4ecTBO U3HW MaUMEHTKU. B HacTosiwee Bpems ofHOM M3 Haubonee yacTo
06cyaaeMbIx NPUUMH Pa3BMTUSA NpoOanca Ta3oBbIX OPraHoB OCTAETCA aKyLlepcKas TpaBMa.

Llens uccnedoearus — oLEHUTb aHATOMUYECKOE U DYHKLMOHANBHOE COCTOAHMSA MBILLIL, TAa30BOr0 Ha nocse ¢pusnonoru-
YECKWX POAOB M POLOB C MPUMEHEHNEM aKYLLEPCKMX LUMMLIOB.

Mamepuanel u Memodsl. Viccnenosanue nposefeHo Ha 6ase PoaunbHoro gomMa N2 13 B nepuop, ¢ 2020 no 2021 . ¢ yya-
ctueM 137 naumeHTOK, poopaspeLLeHHbIX Yepes ecTeCTBEHHbIE POAOBLIE MyTW: 47 YenoBeK — C MCMOMb30BaHWEM aKyLUep-
CKWX LmnuoB (ocHoBHas rpynna), 90 yenoBek — 6e3 UCMoIb30BaHUA POLOPa3peLLalILLMX MHCTPYMEHTOB (rpynna KoHTpons),
yepes 6 Mec. nocnie popo.. MpoBeseHbl KOMMEKCHaN OLEHKa COCTOSHMSA MBILLIL, Ta30BOr0 iHa C UCMONIb30BaHWEM BalMAMpO-
BaHHOro onpocHuka PFDI-20 n ynbTpa3ByKoBOro MCCNENOBaHMA CTPYKTYp Ta30BOM0 AHA B MOKOe, a Takke (yHKUMOHANbHanA
OLieHKa COCTOSHMSA MbILUL, Ta30BOM0 AHa Ha TpeHaxepe Pneumatic Pelvic Muscle Trainer XFT-0010.

Pesynemamel. OueHKa 3anob no wkane-onpocHuky PFDI-20 no MeamaHe coctaeuna B ocHoBHoM rpynne 6,00 + 1,77 6an-
na, B KOHTponbHoii — 5,50 + 1,29 6anna (p = 0,8), omnnums gocToBepHo He 3Ha4MMbl. 10 AaHHBIM YNbTPa3BYKOBOTO UCCNIEA0Ba-
HMS, Y NaLMEeHTOK 06enx rpynn BbSBEHbI YMEHbLUEHUS TOLLUMHBI CYXOXMUIBHOTO LEHTpa NpOMeXHoCTM U m. bulbocavernosus
De3 CTaTUCTMUYECKW 3HAYMMOW pasHULbI MEXAy rpynnamu, a TonwmHa m. puborectalis He oTAMYanach OT HOPMbI W TaKe
He MOKasana CTaTUCTMYECKM 3HAYMMOW PasHULbI Mexay rpynnamu. B pesynbrate OueHKW GYHKLMOHANBHOMO COCTOSHUS
MbILLIL, Ta30BOT0 [iHA HE BbISIBIIEHO CTAaTUCTUYECKM 3HAYMMBIX PasfiMumii B rpynnax.

3akntoyeHue. PesynbTaTbl UCCNENOBaAHUS LEMOHCTPUPYIOT 6e30MacHOCTb MPUMEHEHWS aKyLLEPCKUX LMNLOB ANS aHaTo-
MWYECKON U (YHKLMOHANBHOW COCTOATENIbHOCTU MBbILLL, Ta30BOTO AHA M HE MOKa3blBaloT 3HAYMMBIX PasfMunMi MeXAY ecTe-
CTBEHHbIMW POJAMU W POLAMU C UCMOb30BaHWEM POAOPA3pPELLAIOLMX UHCTPYMEHTOB. [pUMEHEHME aKyLLEPCKUX LUMMLOB
B MpaKTUKe Bpaya aKyLlepa-TMHeKonora MoXeT BbiTb HAaAEKHbIM UHCTPYMEHTOM, He BAMSIIOLLMM Ha Ka4yecTBO XM3HU Naum-
€HTOK B OTAANIEHHON NEPCNEKTUBE.
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Anatomical and functional conditions of the pelvic
floor muscles after assisted vaginal delivery
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BACKGROUND: The main function of the muscles of the perineum is to preserve the syntopy and topography of the organs
of the abdominal cavity and small pelvis. Clinically, various groups of complaints that significantly worsen the patient’s quality
of life manifest pelvic floor muscle failure. Currently, one of the most commonly discussed causes of pelvic organ prolapse is
still considered obstetric trauma.

AIM: The aim of this study was to assess the anatomical and functional conditions of the pelvic floor muscles after normal
physiologic childbirth and childbirth with the use of obstetric forceps.

MATERIALS AND METHODS: The study was conducted in Maternity Hospital No. 13 (Saint Petersburg, Russia) in 2020-2021,
which involved 137 patients who delivered through the natural birth canal with the use of obstetric forceps (main group, n = 47)
or without the use of delivery instruments (control group, n = 90) six months after delivery. A comprehensive assessment of the
condition of the pelvic floor muscles was carried out using the validated PFDI-20 questionnaire and ultrasound examination of
the pelvic floor structures at rest. A functional assessment of the condition was carried out using the Pneumatic Pelvic Muscle
Trainer XFT-0010.

RESULTS: Evaluating complaints using the PFDI-20 scale revealed that the median was 6.00 + 1.77 points in the main group
and 5.50 + 1.29 points in the control group, the differences being not significant (p = 0.8). The ultrasound examination showed
no significant difference in decreases in the thickness of the tendon center of the perineum and m. bulbocavernosus between
the study groups; m. puborectalis thickness in the main group did not differ significantly from the norm either. The assessment
of the functional condition of the pelvic floor muscles revealed no significant differences between the patients of the study
groups.

CONCLUSIONS: The data obtained demonstrate the safety of the use of obstetric forceps for the anatomical and functional
viabilities of the pelvic floor muscles and do not have significant differences compared to childbirth performed without the use
of delivery instruments. However, the use of obstetric forceps in the practice of obstetricians and gynecologists can be a reliable
tool that does not affect the quality of life of patients in the long term.

Keywords: assisted vaginal delivery; pelvic floor insufficiency; obstetric forceps; transperineal ultrasonography.
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OPUMVHATTBHOE MCCIEIOBAHUE

BACKGROUND

Pelvic floor insufficiency is a collective term that
includes urinary incontinence, pelvic organ prolapse, anal
(fecal) incontinence, sexual dysfunction, and pelvic pain that
is unrelated to the organic and inflammatory changes of
the pelvic organs [1-3]. The main function of the perineal
muscles is to preserve the syntopy and topography of
the abdominal and pelvic organs. Clinically, pelvic floor
muscle failure manifests as several groups of symptoms:
urological (urinary incontinence or difficulties), gynecological
(dyspareunia and genital prolapse), coloproctological (fecal
and gas incontinence, constipation, and rectal prolapse),
general (chronic pelvic pain syndrome), and sexual
dysfunction [4, 5].

Risk factors for the development of pelvic floor
insufficiency are usually the patient’s age, excessive body
weight (in particular, obesity), genetic predisposition,
childbirth parity, maternal delivery mode and obstetric
trauma, menopausal period, chronic cough, chronic
constipation, connective tissue dysplasia (Ehlers—Danlos
or Marfan syndrome) [5-7]. Obstetric trauma remains one
of the most frequently discussed causes of pelvic organ
prolapses. Handa et al. reported that 10%-30% of natural
childbirths end with m. levatorani trauma [8]. Blomquist et
al. published data on the occurrence of pelvic floor muscle
failure 5-10 years after delivery. The authors showed that
surgical abdominal delivery was associated with a lower risk
of genital prolapse than natural childbirths [9].

The use of obstetric forceps is the greatest concern in
the study of pelvic floor muscle failure syndrome. Gurol-
Urganci et al. published data from a cohort study including
1,035,253 primiparous women who delivered through
the natural birth canal from 2000 to 2012. The incidence of
anal sphincter injuries during delivery using obstetric forceps
was 22.7% without episiotomy and 6.1% with episiotomy;
that during vacuum-extraction deliveries was 4% without
episiotomy and 2.3% with episiotomy; and that during normal
vaginal deliveries was 3.4% without episiotomy and 2.2%
with episiotomy [10].

The opposite results were obtained in a study conducted
in 2015-2017 in China. Wan et al. observed that no long term
maternal complications were associated with birth with ob-
stetric forceps relative to natural childbirth. In this study, no
statistically significant differences in the frequency of post-
partum hemorrhage, anal sphincter injuries, vaginal hema-
tomas, and perineal suture discrepancies were observed be-
tween groups, and neither did the frequency of distant effects
(dyspareunia, urinary incontinence, and fecal and gas incon-
tinence) differ significantly in groups. However, the authors
stressed the need for a perineal protection aid [11].

Given that no absolute evidence suggests that a high risk
of maternal injuries exists when obstetric forceps are utilized
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and the indications for vacuum extractor use have several
significant limitations, such as invasive procedures on
the fetal head and fetal head location above the narrow pelvic
cavity, an objective assessment of the outcomes of surgical
vaginal deliveries with obstetric forceps for the mother is
important.

The aim of the study is to assess the anatomical and
functional status of the pelvic floor muscles after natural
childbirth and childbirth with the use of obstetric forceps.

MATERIALS AND METHODS

The study was conducted in Maternity Hospital No. 13 in
2020-2021. It involved 137 patients 6 months after delivery
through the natural birth canal with the use of obstetric
forceps (main group, n = 47) or without the use of delivery
instruments (control group, n = 90). Mediolateral episiotomy
was performed on all patients of the main group, whereas
mediolateral episiotomy was not performed on 28% of
the cases in the control group.

Inclusion criteria were age 18-40 years, singleton
pregnancy, gestational age by the time of delivery of
37-41 6/7 weeks, occipital insertion of the fetal head, no
contraindications to natural childbirth, and signed informed
consent to participate in the study. Additional criteria for
inclusion in the main group included indications for surgical
abdominal delivery and signed informed consent for surgical
delivery. Exclusion criteria were bone pelvic anomalies,
placental abnormalities, and signs of acute bacterial and
viral diseases of the urogenital tract that complicate delivery.

A comprehensive assessment of the pelvic floor muscles
was performed by using the validated Pelvic Floor Distress
Inventory (PFDI-20), which consisted of three separate scales,
including the Pelvic Organ Prolapse Distress Inventory 6,
Colorectal-Anal Distress Inventory 8, and Urinary Distress
Inventory 6, and resting pelvic floor structure ultrasound on
a Voluson Eé6 Gm Healthcare Austria GmbH&CoOG (Austria)
device with a RIC 5-9-D 4—6 MHz transducer in B-mode.
The measurement was taken vertically from the upper edge
of the anal sphincter to the vaginal mucosa without pres-
sure from the transducer on the vaginal wall. The thickness-
es of the pelvic floor muscles, the perineal tendon center,
m. bulbocavernosus, and m. puborectalis; the integrity of
the external and internal anal sphincters; and the presence
of diastasis (measured at the upper edge of the external anal
sphincter, perpendicular to the muscle bundle) were deter-
mined. The following thicknesses were considered normal:
perineal tendon center thickness of 10—-15 mm, m. puborec-
talis thickness >7 c¢m, and m. bulbocavernosus thickness
>7 mm [12]. The functional assessment of the pelvic floor
muscles was performed by using a Pneumatic Pelvic Muscle
Trainer XFT-0010 (China) with a 9-point scale in accordance
with the results of two training modes.
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Statistical data processing was conducted by applying
for Microsoft Excel 2013 and Statistica 8.0 programs with
the calculation of mean indices (M) and errors of standard
deviation (m). The statistical significance of differences
between quantitative criteria was assessed by using
Student’s t-test. Differences between the compared values
were considered statistically significant at p < 0.05. Multiple
correlation analysis with the calculation of the Spearman
correlation coefficient (k) was performed to determine
the relationship between indices.

RESULTS

The mean age of patients in the main group
(29.72 + 4.88 years) and the control group (30.36 + 3.99 years)
did not significantly differ (p > 0.05). The body mass indices of
the main and control groups were 29.31 + 4.91 and 27.91 + 4.1,
respectively, and did not significantly differ (p > 0.05).
The proportion of primiparous women was 81% (38 women)
in the main group and 55% (50 women) in the control
group. No differences were found in the gestational age
at delivery, i.e., 39.71 + 1.15 weeks in the main group and
39.84 + 1.04 weeks in the control group (p > 0.05). Newborn
body weight was 3258.8 + 8770 g in the main group and
3630.4 + 482.1 g in the control group (p > 0.05).

In both groups, no grade IlI-IV perineal tears were
observed. However, two cases of vaginal wound prolongation
after episiotomy were recorded in the main group, and one
case was recorded in the control group.

Complaint scores on the PFDI-20 scale were 6.00 + 1.77
for the main group and 5.5+ 1.29 for the control group
(p = 0.8) without significant differences.

Vol. /1 (5) 2022
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Ultrasound findings revealed a reduction in the thick-
ness of the perineal tendon center and m. bulbocavernosus
without statistically significant differences in both groups,
whereas the thickness of m. puborectalis did not differ from
normal and showed no statistically significant differences
between groups (Table 1).

In addition, correlation analysis was performed on
the main transperineal ultrasound findings and the median
PFDI-20 scores (p < 0.05) of the study groups (Table 2).

No statistically significant correlation between the main
parameters of transperineal ultrasound and the median
PFDI-20 scores was observed.

The assessment of the functional status of the pelvic
floor muscles by using the Pneumatic Pelvic Muscle Trainer
XFT-0010 revealed no statistically significant differences
between the study groups. The median scores in the main
and control groups were 4.025 + 1.33 and 4.015 + 1.05,
respectively (p = 0.75).

DISCUSSION

This study found no statistically significant differences
between the groups in perineal muscle thickness (according to
transperineal ultrasound) and the assessment of complaints
according to the PFDI-20 scale and the functional status of
the pelvic floor muscles evaluated by using the Pneumatic
Pelvic Muscle Trainer XFT-0010. This finding indicates that
surgical vaginal delivery with the use of obstetrical forceps
does not show a higher incidence of pelvic floor dysfunction
than natural childbirth without the use of delivery instruments.

The data obtained in this work contradict the results of
several studies. Muraca et al. showed that compared with

Table 1. Comparison of transperineal ultrasound parameters between groups
Ta6nuua 1. CpaBHeHWe NoKa3atesieil TpaHCNepUHeabHOro Y/bTPa3ByKOBOTO UCC/Ie0BaHMA MeXAY rpynnaMm

Parameters M?;"f;;;’ P Cm(':,ril 35;’"') Statistical significance
Thickness of the perineal tendon center 0.8 +0.06 0.76 + 0.05 p=0.61
(M £ m), cm
Thickness of m. puborectalis (M + m), cm 0.965 + 0.08 0.9 +0.06 p=0.87
Thickness of m. bulbocavernosus 0.945 + 0.05 0.9 +0.04 p=0.87

(M+m),cm

Table 2. Analysis of the correlation between main transperineal ultrasound parameters and median PFDI-20 scores in groups (p < 0.05)
Ta6nuua 2. KoppenaunoHHbIA aHanus 0CHOBHbIX NOKa3aTeNeii TpaHcnepuHeanbHOTo YIbTPa3BYKOBOMO UCCNEN0BaHMA U MeanaHbl 6annos

no wkane-onpocHuky PFDI-20 B rpynnax (p < 0,05)

Coefficient of correlation between the index and the median score

according to the PFDI-20 scale PFDI-20 (k)

Transperineal ultrasound parameters

Main group Control group
(n = 47) (n=90)
Thickness of the perineal tendon center -0.094 0.107
Thickness of m. puborectalis 0.225 0.079
Thickness of m. bulbocavernosus 0.130 0.015
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cesarean section, the use of obstetrical forceps is associated
with a greater risk of bleeding due to the high incidence of
grade IlI-IV perineal tears [13]. Notably, the risk of technical
failures, such as slipping of the vacuum extractor cup,
is 21%-34%; meanwhile, the combined use of a vacuum
extractor and obstetric forceps increases the risk of
developing deep perineal tears by 8.1 times [14]. However,
the authors of these studies did not specify whether
episiotomy was performed during surgical vaginal delivery.
In our study, a mediolateral episiotomy was performed in
100% of cases when obstetrical forceps were applied. This
approach may be the reason for fewer deep perineal tears.

MacLennan et al. reported that pelvic floor muscle
dysfunction is correlated with age, childbirth parity, and
surgical vaginal delivery. However, surgical abdominal
delivery does not prevent the development of pelvic floor
muscle failure in the long term [15]. The present study noted
a decrease in two ultrasound indices in both groups and
concluded that the change in pelvic floor structure was not
due to the mode of delivery and may have occurred during
pregnancy. Several independent studies demonstrated that
pregnancy itself is a significant risk factor for pelvic floor
muscle failure and that the method of delivery has no effect
on the rate of the development of this pathological process.
In the long term, no significant differences in the formation
of pelvic floor insufficiency were found depending on
the method of delivery [16, 17]. Moreover, the patient’s
subjective assessment of their condition did not correlate with
the severity of anatomical changes (according to ultrasound)
and did not depend on the method of delivery. Similar
observations were reported by several other studies [18],
proving the importance of an objective assessment of
the pelvic floor by using instrumental techniques.

This study was not designed to assess and analyze
the impact of epidural anesthesia on the anatomical integrity
of pelvic floor structures. However, many factors affecting
the likelihood of perineal trauma during surgical vaginal
delivery are described in the literature. In a study published
in 2019, Urbankova et al. observed that the use of epidural
anesthesia in labor reduced the likelihood of a grade IlI-IV
perineal tear. The authors associated this phenomenon with
the relaxing effect of anesthesia on the perineal muscles and
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their increased ability to stretch [19]. However, this effect
requires further study and analysis.

CONCLUSIONS

The results demonstrated the safety of the use of
obstetrical forceps for the anatomical and functional
status of the pelvic floor muscles. The effect on the pelvic
floor muscles shown by this technique does not differ
significantly from that of childbirth without the use of
delivery instruments. The application of obstetrical forceps
in the practice of obstetricians and gynecologists can be
a reliable tool that does not affect the quality of life of
patients in the long term.
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