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ABSTRACT

BACKGROUND: Pelvic organ prolapse is a common pathology with several relapses of the disease after surgical treatment
using exclusively self-tissues, which necessitates the development of new surgical techniques using durable and biological
inert materials.

AIM: To evaluate the effectiveness and safety of an original surgical technique for apical prolapse correction in patients of
reproductive and pre- and postmenopausal age.

MATERIAL AND METHODS: Twenty-nine patients were examined and operated on using a developed original technique with
the use of narrow tape-shaped titanium mesh implants.

RESULTS: Follow-up was conducted at 1, 6, 12, and 24 months postoperatively. Comparison of patient survey indicators in the
pre- and postoperative periods showed an improvement in the patients’ quality of life and an increase in their social and sexual
activity. During the first month, 15 (51.7%) patients reported intermittent pulling pains in the perineal and/or inguinal-femoral
folds, and 4 (13.8%) reported frequent urination. Clinical examination revealed complete preservation of the surgical correction
of prolapse in all patients. Gynecological and rectal examinations and transperineal and transvaginal echography did not show
displacement of pelvic organs or titanium implants. Mesh-associated complications were not noted during the observation
period.

CONCLUSION: The developed original technique for surgical correction of second-degree apical prolapse with the use of
narrow ribbon-shaped titanium mesh implants is effective and safe. This is evidenced by the normalization of the uterus
position in the pelvis, absence of displacement of pelvic organs in the near and distant postoperative periods, and absence of
mesh-associated complications during the observation time.
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NpY NOMOLLYU TUTAHOBbIX JIGHTOBUAHDIX CETYATbIX
WMNJAHTATOB Y XXEHLMH C anUKabHbIM NPONaNcoM
BHYTPEHHUX FreHUTaNuM

A.N. Nwenko, A.A. Nwenko, W.L. Xoxnosa, T.A. xnbnaa3e, A.[l. Komaposa, J1.C. Anekcangpos,
E.A. CeuauHckas, 0.10. lopbeHko, H.B. Yywkos, E.I'. ManioTa, A.l. MockeuuéBa, A.[l. KopsruHa

MepBbiii MOCKOBCKMIA FoCyAapCTBEHHbI MeAMLMHCKUIA yHuBepcuTeT uM. U.M. CeyeHoBa, MockBa, Poccus

AHHOTALMA

06ocHoBaHue. [Iponanc BHYTPEHHUX FEHUTaNMIA — 4acTo BCTPeYaeMasi MaToforus Co 3HaUMTENbHBIM KOJMYECTBOM peLm-
LVMBOB MOC/E OMEPATUBHOMO JIEYEHMS C UCMO/b30BAHUEM WUCKIIOUYMUTENIBHO CODCTBEHHBIX TKaHel, YTo 0bycnoBnMBaeT Heob-
XOAMMOCTb Pa3paboTKW HOBLIX XMPYPrUYECKUX METOAMK C NMPUMEHEHMEM MPOYHBIX M BMONIOMMYECKN MHEPTHLIX MaTepuasnos.
Llenb. OueHka addeKTMBHOCTM M BE30MaCHOCT OPUrMHANBHON XUPYPIUYECKON METOAMKU KOPPEKLMM anuKanbHoro nponanca
Yy NaLMeHTOK penpoayKTMBHOTO, Npe- U NOCTMEHONay3albHOro BO3pacTa.

Martepuan u Metoabl. 06crie0BaHbI U NPOONEPUPOBaHbI MO pa3paboTaHHON OPUrMHANBHON METOAMKE C MPUMEHEHUEM Y3-
KMX NEHTOBUAHbIX CETYATbIX TUTAHOBLIX MMNNAHTaToOB 29 nauueHToK 32—76 neT ¢ anuKanbHbIM nponancoM Il creneHu.
Pesynbrarbl. Habniogexue npoBogunm vepes 1, 6, 12 n 24 Mec. nocne onepaumun. CpaBHeHUe NoKa3aTenei aHKeTMpoBaHNA
MauMeHTOK B A0- M NOCNEONepaLMoHHOM Nepuoaax NoKasano yayylleHne KayecTBa XM3HM NaUMEHTOK, NOBbILLEHWE UX CO-
LManbHOW U ceKcyanbHoi akTuBHOCTW. B TeueHne nepsoro Mecaua 15 (51,7%) naumeHToK oTMeyanu TaHyLme 6oam HenocTo-
AHHOr0 XapaKTepa B 0671aCT1 NPOMEXHOCTH U/UnK NaxoBo-DeApeHHbIX cknaaKax, 4 (13,8%) — yyalléHHoe MoyencnycKaHue.
[IMHaMnuyeckoe KOMMEKCHOE KNMHUYecKoe 0bcrief0BaHUe BbISBUO MOJIHOE COXPAHEHUE XMPYPrUYECKOW KOPpEeKUMW npo-
narca y Bcex NaumeHToK. [pu rMHEKONOrMYecKoOM W PeKTanbHOM UCCNeA0BaHUAX, TPAHCNIEPUHEANTBHOW M TpaHCBarMHanbHOM
Ixorpaumu CMeLLEHUA Ta30BbIX OPraHOB M TUTAHOBbLIX MMMNAHTaTOB He BbISIBNEHO, Mesh-accouMmMpoBaHHble OCNOMHEHMS
3a BpeMs HabnoaeHNsA He 3aperncTpUpoBaHLl.

3akniouenume. [pogeMoHcTpupoBaHa 3QdeKTUBHOCTL U 6e30MacHOCTb pa3paboTaHHONM OpUrMHaNbHOM METOAMKU XWpYPrut-
YECKOM KOpPEKLUMW anuKanbHoro nponanca |l cteneHn ¢ NPUMeHEHUEM Y3KMX NEHTOBUAHBIX CETHYATbIX TUTAHOBbIX UMMaH-
TaTOB Y NALMEHTOK PasfMyHbIX BO3PACTHbIX FPYNM, 0 YEM CBUAETENLCTBYET HOPManu3aums NONOXKEeHUS MaTKW B MaioM Tasy
W OTCYTCTBME KaK CMELLEeHWs Ta30BbIX OPraHoB B O/MXKaliLLIEM M O0TLANEHHOM MOCNE0NepaUm oHHbIX Nepuoaax, Tak u mesh-
accoUMMpoBaHHbIX OCMIOXHEHUIA 3@ BpeMS HabnoAeHus.

KnioueBble cnoBa: anmKanbHbIN nponanc; eHToBUAHbIE CeT4aTble TUTAHOBbIE UMMNJIAHTATbI; XUPYPruyeCcKaa KoppeKkuunsa
nponanca.
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BACKGROUND

Pelvic organ prolapse (POP) is a common condition that
usually occurs during the reproductive years, progresses
with age, affects a woman’s quality of life, impairs the
anatomy and function of adjacent organs, and causes sexual
and reproductive dysfunction, depression, social isolation,
and disability [1, 2].

POP accounts for 28.0%-38.9% of gynecological
disorders, and 15% of surgeries in gynecological hospitals
are performed for this indication [3]. The precise prevalence
has not been estimated, but according to the Women's Health
Initiative Study, the incidence of uterine prolapse, cystocele,
and rectocele in 16,616 perimenopausal women was 14.2%,
34.3%, and 18.6%, respectively [4]. In addition, approximately
30% of women will have clinical signs of POP by the age of
25-4)5 years.

Currently, POP is most commonly subdivided into anterior,
apical, and posterior based on the predominant descending
or prolapsing portion of the genitalia.

The POP recurrence rate is quite high and can reach
30%-60%, despite the development and implementation of
multiple basic surgical techniques and their modifications
(about 500) using native and alloplastic materials to repair
pelvic organs and tissues. The use of synthetic implants is
often associated with mesh-related complications, requiring
the clinical implementation of new surgical techniques and
advanced high-tech fixation and support materials [1, 4, 5].

Considering the above, an original surgical technique was
developed for grade Il apical prolapse using narrow tape
titanium mesh implants that provide long-term elevation
and support of the uterus in the pelvic cavity. Titanium
mesh implants are chosen because titanium is more inert
to adjacent tissues than synthetic equivalents such as
polypropylene, which increases the risk of mesh-related
complications (6.6%—13.4%).

AIM

The efficacy and safety of an original surgical technique
for the treatment of apical prolapse using narrow tape
titanium implants in reproductive, pre- and postmenopausal
women.

MATERIALS AND METHODS

The study included 29 female patients aged 32-76 years
with grade Il apical prolapse. Of these, 9 (31.1%) were aged
between 32 and 45 years, 12 (41.3%) were aged between
46 and 55 years, and 8 (27.6%) were aged between 56 and
76 years.

The study was conducted for 24 months (2022-2024)
in gynecological departments of the National Medical
Research Center “Treatment and Rehabilitation Center” and
the Sechenov Center for Maternal and Child Health, which

Vol. 11 (3) 2024

DOl https://doi.org/10.17816/30g629148

V.F. Snegirev Archives of Obstetrics and Gynecology

are clinical bases of Obstetrics and Gynecology Department
No. 1 of the Sklifosovsky Institute of Clinical Medicine of the
Sechenov First Moscow State Medical University. The protocol
of the study was approved by the local ethics committee of
the Sechenov First Moscow State Medical University of the
Ministry of Health of Russia (Summary of Meeting Minutes
No. 03-22 dated 3 February 2022).

All patients underwent comprehensive clinical evaluation,
surgical treatment with the newly developed technique, and
outpatient follow-up in the early and late postoperative
periods.

Patients were evaluated according to standards of care
for POP, including analysis of symptoms, medical history,
physical examination, gynecological and rectal examinations,
imaging tests (transvaginal and transperitoneal ultrasound
examinations, colposcopy) and laboratory tests (complete
blood count and blood chemistry, hemostasis, urinalysis,
bacterioscopy and bacteriology of vaginal and cervical
smears, ecto- and endocervical cytology). Depending
on individual clinical symptoms, medical history, and
necessary preoperative examinations (ECG, chest X-ray,
pulmonary function tests, Doppler ultrasound of lower
extremity vessels, etc.), other examination methods were
used together with consultations with specialists (general
practitioner, endocrinologist, pulmonologist, urologist,
proctologist, etc.).

Type and time of onset of signs and symptoms, stages of
underlying disease, heredity, extragenital diseases, menstrual
and reproductive function parameters were determined based
on medical history data. Previous gynecological diseases and
surgeries were considered.

The clinical examination included evaluation of the
external genitalia, perineum, vagina, and cervix, followed by
the gynecological examination, which was used to diagnose
POP.

Rectal examination clarified the severity of posterior
vaginal wall prolapse and differentiated rectocele from
enterocele.

The international Pelvic Organ Prolapse Quantification
System was used to determine the severity of prolapse [6].

Carl Zeiss 170F (Germany) was used for extended
colposcopy.

Voluson P8 (General Electric, USA) with transvaginal
and convex transducers was used for transvaginal and
transperineal ultrasound examinations.

An original technique of permanent cervical suspension
with non-absorbable narrow tape mesh titanium implants
was used for the surgical treatment of grade Il apical
prolapse. These implants are durable, highly flexible and
inert to adjacent biological structures, unlike their synthetic
equivalents [7].

Study design

This was a multicenter,
prospective study.

randomized, controlled,
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Eligibility criteria

Inclusion criteria:

» Grade Il apical prolapse in patients of reproductive,
pre- and postmenopausal age,

+ Consent to proposed scope of surgery,

+ Consent to titanium tape implant placement, and

+ Voluntarily signed consent form.

Non-inclusion criteria:

+ Grade Ill-IV vaginal wall prolapse,

+ Current indications for hysterectomy,

+ Pelvic and/or abdominal inflammatory disease,

» Severe extragenital conditions that do not allow
adequate anesthesia,

+ Decubital cervical ulcers, or

+ Congenital or acquired pelvic and/or hip deformities
contraindicating transvaginal surgery.

Exclusion criteria:

+ Refusal to participate in the study, or

+ Malignant female genital neoplasms.

Study setting

Federal State Autonomous Educational Institution of
Higher Education Sechenov First Moscow State Medical
University, Ministry of Health of Russia, Moscow, Russia.

Fig. 1. Narrow tape-shaped mesh titanium implants.
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Treatment and Rehabilitation Center of the Ministry of
Health of Russia, Moscow, Russia.

Study duration
The study was conducted from 2022 to 2024.

Intervention description

A three-step, organ sparing surgery was developed for
this group of patients using a single transvaginal approach:

Step I: preparation of the implant site,

Step II: bilateral transabdominal hysterosuspension using
narrow tape titanium mesh implants,

Step lll: pelvic floor repair.

Spinal anesthesia was used.

Surgical technique

Step I. Under aseptic conditions, after fixation of the
cervix with bullet forceps, a transverse incision of the
mucosa was made over a length of 2.0-2.5 cm in the
transition zone from the cervix to the posterior fornix of the
vagina. The mucosa was then separated and the posterior
surface of the cervix was exposed. After aquadissection
of the anterior vaginal wall, its mucosa was dissected
longitudinally, starting 1.0-1.5 cm from the external orifice
of the urethra and ending 1.0-1.5 cm above the external os
of the cervix. The anterior vaginal wall mucosa was peeled
bilaterally and upward using sharp and blunt techniques,
exposing the cardinal ligaments of the uterus bilaterally.
The bladder was separated towards the pubic symphysis
using sharp and blunt techniques, and the right and left
canals were created up to obturator canals.

Step Il. The obturator membranes in the upper internal
sections were perforated sequentially on both sides with a
guide needle with attached 150 mm long and 4 mm wide
narrow band titanium mesh implants (Figures 1, 2). The
peripheral ends of implants were brought out into the area of
the right and left femoroinguinal folds. The other ends of the

Fig. 2. Transobturator placement of narrow tape-shaped mesh titanium implants.
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tape implants, located in the vagina, were placed bilaterally
under the cardinal ligaments in an anterior-posterior direction
with a guide needle and fixed to the posterior wall of the
cervix with non-absorbable ligatures. Then, the peripheral
ends of the narrow tape titanium mesh implants were pulled
up until physiological elevation of the cervix was achieved.
Then, anterior colporrhaphy was performed. The level of
cervical elevation was confirmed, and the excess portion of
the peripheral ends of the tape implants was cut off at the
skin level hilaterally in the area of the femoroinguinal folds
(Figure 3).

Step Ill. The pelvic floor was repaired using the classical
technique (colpoperineorrhaphy with levatoroplasty).

The duration of surgery ranged from 40 to 60 minutes
(mean: 54.0t£5.6 minutes). Blood loss ranged from 50 to
100 mL (60.0+9.2 mL).

Antibacterial, anti-inflammatory, analgesic, desensitizing,
and anticoagulant treatments were used after surgery.

The length of hospital stay was 6.2+1.8 days.

Main study outcome

All 29 women reported discomfort and feeling of a foreign
body in the vagina. One third reported pulling lower abdominal
and lumbosacral pain and tenderness, 17 (58.6%) sexually
active women experienced embarrassment and discomfort
during sex, 11 (37.9%) reported frequent urination, 5 (17.2%)
complained of constipation.

Slight vaginal discomfort first appeared approximately
15 years ago in 3 patients, 10-12 years ago in 8 patients,
5—6 years ago in 12 patients, and 1-2 years ago in 6 patients.
The severity of the symptoms increased with the age of the
patients.

The family history revealed a hereditary nature of the
identified condition, with POP in the patients’ mothers in one
in four to five cases and in the maternal grandmothers in one
in six to seven cases.

Analysis of physical diseases showed the presence
of cardiovascular disease in 34.5% of patients, chronic
bronchitis in 13.8%, chronic gastritis in 17.2%, chronic
cholecystitis and cholelithiasis in 24.1%, hernias in 10.3%,
varicose veins in 37.9%, hypermobility and dislocation of
joints in 13.8%, arthrosis of large joints and osteochondrosis
of various segments of the spine in 34.4%, which may
indicate congenital structural disorders of connective
tissues.

Menstrual function and onset of menopause were normal.
The mean age of menarche was 13.4+1.6 years and the mean
age of menopause onset was 52.6+3.8 years.

Twenty-four (82.8%) patients had one or two previous
full-term deliveries and 5 (17.2%) patients had three full-
term vaginal deliveries. In 21 women (72.4%), delivery was
complicated by cervical, perineal, and/or vaginal injuries.
A history of induced abortion and spontaneous miscarriage
was reported in 14 (48.2%) and 4 (13.8%) patients,
respectively.

Yol 17(3) 2024
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Fig. 3. Hysterosuspension using narrow tape-shaped mesh
implants fixed to the posterior wall of the cervix.

The literature indicates that both connective tissue
dysplasia and vaginal delivery, birth trauma, and gynecological
surgery are risk factors for POP [1-2].

As for gynecological diseases, 6 (20.7%) patients
had previous benign cervical diseases (cervical polyps,
endometriosis), 2 (6.9%) had previous salpingo-oophoritis,
5 (17.2%) had previous polyps and endometrial hyperplasia,
5 (17.2) had previous uterine fibroids, and 3 (10.3%) had
previous benign ovarian tumors.

Abdominal myomectomy was performed in 3 (10.3%)
patients, laparocystectomy was performed in 3 (10.3%)
patients, and one to three diagnostic and therapeutic
procedures (hysteroscopy, separate diagnostic curettage of
endocervix and endometrium) were performed in 5 (17.2%)
patients.

Physical, gynecological, and rectal examinations revealed
signs of pelvic floor failure as evidenced by a gaping genital
slit on straining (due to separation of anus-lifting muscles),
a thinned, hypotonic, and shortened perineum, and a grade |l
apical prolapse that was visually indicated by cervical descent
without signs of cervical elongation. In addition, all patients
had clinical signs of grade | (82.8%) and grade Il (17.2%)
anterior and/or posterior vaginal wall prolapse.

Transperineal echography showed typical signs of pelvic
floor failure, including the decreased height of the perineal
body, muscle diastasis in the area of the perineal body, and
the decreased width of the bulbocavernosus muscle bundles.
Signs of grade Il cervical prolapse and grade I-Il anterior
and/or posterior vaginal wall were observed.

Two (6.9%) patients had uterine fibroids with 1 to
4 interstitial and subserous nodes of 1.0 to 2.0 cm in diameter.

All patients underwent surgery for grade Il apical prolapse
combined with grade I-Il vaginal wall prolapse, resulting in
decreased quality of life.

Currently, abdominal, laparoscopic, or transvaginal
approaches are used to surgically treat apical prolapse.
However, some surgeons prefer radical surgery, while
others focus on organ-sparing procedures using only the
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patient’s native tissue or synthetic materials to suspend
or strength biological structures and/or improve fascial
defects, resulting in higher frequency of general surgical
and mesh-related complications, with a total of 22.4% for
genital prolapse treatment cases in a multicenter study [8].
This fact contributed to the development of an original
surgical technique for the treatment of grade Il apical
prolapse in different age groups using narrow tape titanium
implants which are more durable, more biologically inert,
have a more pronounced fuse effect, do not cause structural
changes during long-term follow-up, and also contribute to
the formation of mature connective tissue and a dense scar
due to the deposition of type | collagen on titanium, etc. [9].

Methods for registration of outcomes

The efficacy of surgical treatment was comprehensively
evaluated at 1, 6, 12, 24 months using a Prolapse
Quality of Life questionnaire (P-QoL), a validated tool for
assessing pelvic floor function and quality of life in patients
with POP, as well as objective examination methods (physical
examination, gynecological examination with functional tests,
transperineal and transvaginal echography) [10].

Statistical analysis

GraphPad Prism version 9.5.0 (GraphPad Software, Inc.,
USA) was used for data analysis.

RESULTS

Patients were followed on an outpatient basis for
24 months. In the first month after surgery, 16 (55.1%)
women reported intermittent pulling pain in the perineum
and femoroinguinal folds, and 6 (20.7%) reported frequent
urination.

The survey showed that patients were satisfied with the
surgical treatment, which improved their quality of life and
mood, as well as their social life and sexual activity.

A comprehensive dynamic study showed positive results
of the performed surgical procedures in the early and late
postoperative period, which was confirmed by gynecological
and rectal examinations, transperineal and transvaginal
echography at 1, 6, 12, 24 months after surgery. There was
no evidence of pelvic organ displacement or mesh-related
complications.

DISCUSSION

The rate of postoperative POP recurrence reaches 30%-—
60%, despite the significant number of basic surgeries and
their modification. In this case, both the patient’s native
tissues and alloplastic materials are used to repair pelvic
tissues and organs and to treat defects in the pelvic fascia.
However, the use of synthetic implants increases the
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rate of general surgical and mesh-related complications,
necessitating the development and implementation of new
surgical techniques employing high-tech and biologically
inert titanium materials [7].

In the study group of patients with grade Il apical prolapse,
surgical treatment was performed using an original technique
which was developed using narrow tape mesh titanium
implants that act as artificial uterine suspension ligaments.
Early and late post-operative dynamic monitoring showed
patient satisfaction with results of the surgery, absence of
mesh-related complications and pelvic displacement during
the follow-up period (24 months), which improved patients’
quality of life and increased social and sexual activity.

CONCLUSION

This study demonstrated the efficacy and safety of
the originally developed surgical technique (bilateral
transobturator hysterosuspension using narrow tape
titanium mesh implants) in patients of different age groups,
as evidenced by normalization of the uterus position in
the pelvis, absence of mesh-related complications and
displacement of pelvic organs in the immediate and late
postoperative periods. The advantage of this technique is
minimization of the parameters and number of implants, as
well as permanent hysterosuspension. This is achieved by
the bilateral formation of additional artificial ligaments in the
fascial and ligamentous system of the pelvis.
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