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ABSTRACT

INTRODUCTION: The frequency of post-hysterectomy prolapse of the vaginal dome reaches 43% in patients after surgical
treatment for complete uterine prolapse.

AIM: improving the effectiveness of surgical treatment with titanium mesh implants in pre- and postmenopausal patients
with complete uterine prolapse.

MATERIALS AND METHODS: The study involved 21 patients with complete uterine prolapse who underwent the proposed
new method of transvaginal surgical prevention of post-hysterectomy prolapse of the vaginal dome. The result of surgical
treatment was evaluated by analyzing the data of vaginal examination and ultrasound.

RESULTS: Patients were observed for 2 years — after 1, 6, 12 and 24 months. Analysis of vaginal examination and ultra-
sound data showed no displacement of the vaginal dome, pelvic organs and deformation of titanium implants. There were no
mesh-associated complications during follow-up.

CONCLUSIONS: The use of the developed surgical method for the correction of post-hysterectomy prolapse of the vaginal
dome with the use of implants made of titanium silk is a reliable tool that provides anatomical efficiency in pre- and post-
menopausal patients.

Keywords: genital prolapsed; transvaginal surgical prevention of post-hysterectomy prolapse of the vaginal dome; mesh
endoprostheses.
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BnaranuuwHana 3KcTUpNauua MaTku
C UCNO/NIb30BaHUEM UMMNJIAHTaTOB U3 TUTAHOBOIO
wénka gna npopunakTUKU peuuauBa 3aboneBanus

AWN. Nwenko'?, T.B. NaBpunosa?, A.A. Uienko', 0.10. Fop6exko!,
T.A. Iiknbnapnse’, U.1. Xoxnosa', J1.C. Anekcanpos’

"Mepsblit MOCKOBCKUIA rocyAapCTBEHHbIN MeaMUMHCKMIA yHuBepcuTeT uM. WM. CeueHosa, Mockea, Poccuiickas Oeaepaumsa
ZKnMHmMKa aKylepcTBa 1 rHekonorum uM. B.O0. CHernpésa, Mocksa, Poccuitckan Qenepauma

Bsedenue. YacTota MOCTrMCTEPIKTOMMYECKOrO Mponanca Kynona Bharanuuia gocturaet 43% y naumeHTok nocne
XMPYPrudecKoro sieYeHns no noBody NoHOMO BbiNafeHWA MaTKu.

Lene pabomel — noBbieHWe 3QPEKTUBHOCTU XMPYPrUYECKOr0 NieYeHUA C MPUMEHEHWMEM TWUTAHOBLIX CETHATLIX
MMMNNAHTATOB Y MaLMEHTOK Npe- M NOCTMEHONay3anbHOro BO3pacTa C MoJIHbIM BbiNaleHUEM MaTKM.

Mamepuan u memodsl. B uccnenoBaHum npuHaAna yyacte 21 NauMeHTKa € NOHBIM BbiNAfeHUEM MaTKM, KOTOPbIM
BbINO/IHEH MPEAIOMEHHBIN HaMW  HOBbIA CMOCO6 TPaHCBAarMHaNbHOM XUpYpruveckod NpodUNaKTMKM MOCTrUCTEp-
3KTOMMYECKOr0 nposanca Kynona Brnaranuwa. OueHnBanu pesynbTaT OMepaTMBHOMO JIEYEHUA MYTEM aHanM3a AaHHbIX
BRaranuwHoro uccnenosanua u Y3U.

Pesynemamel. Habnioganu naumeHToK B TeveHne 2 net — vepe3 1, 6, 12 n 24 Mec. AHanM3 gaHHbIX BarajmLHoro
nccnenoBaHna u Y3W nokasan oTCyTCTBME CMELLEHWMA Kynosa BaranuiLa, Ta3oBbiX OpraHoB M AedopMauun TUTaHOBbIX
MMNfaHTaToB. Mesh-accoummnpoBaHHbIX OCTIOMHEHWI 3a BPeMA HabMIOEHNUA He OTMEYEHO.

3aknwyeHue. Wcnonb3oBaHue pas3paboTaHHOro XWMPYpPruyeckoro crnocoba KOpPeKUMM MOCTIUCTEPIKTOMMYECKOMD
nponanca Kyrnosa Bnaranmiia c npUMeHeHMeM UMNNTAHTATOB M3 TUTAHOBOI 0 LWEIKa — HaféwHoe nocobue, obecneynsaroLLee
BbICOKYI0 aHaTOMMYECKYI0 3¢PEKTMBHOCTb Y NaLMEHTOK Npe- M NOCTMeHOoMNay3anbHOro Bo3pacTa.

KnioueBble cnoBa: reHnTanbHbIN nponanc; TpaHCBarMHanbHaa XupypruvecKkasn I'IpOdJVIJ'IaHTVIKa NOCTrUCTeP3IKTOMMYECKOrro
nponanca Kyrnosna siarajuila; cetyatblie 3HA0NPOTE3bI.
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Genital prolapse is a pathology that leads to the descent
of the internal genital organs and adjacent organs (urinary
bladder and rectum). Ptosis and prolapse of the internal
genital organs often lead to disability because of a violation
of the relative position of the organs and their functions,
thereby reducing patients’ quality of life. This problem is still
relevant; however, it remains a complex unresolved problem
and continues to arouse the interest of gynecological sur-
geons and physicians of related specialties: urologists and
coloproctologists [1, 2].

Based on world literature data, the incidence of pelvic
organ prolapse varies within 4.5%-30%. Prolapse of the in-
ternal genitalia reaches 28%-39% in the structure of gyne-
cological diseases, and it ranks third after benign diseases
of the pelvic organs and endometriosis in the structure of
planned indications for surgical treatment [3].

The only effective treatment for genital prolapse is sur-
gery. Despite various surgical techniques and their modifi-
cations, the number of relapses of pelvic organ prolapse is
not reduced. According to various authors, the number of
relapses reaches 33%-61% [4, 5].

A common and complex form of genital prolapse is
posthysterectomic prolapse of the vaginal vault, which oc-
curs because of the disorder of the ligamentous apparatus
architectonics, namely, the intersection of the sacro-ute-
rine and cardinal ligaments (Level | according to DeLancey)
during hysterectomy [6]. According to national researchers,
total hysterectomy is the common surgery in surgical gyne-
cology, and it occurs in 38.2% of cases [7, 8]. Despite the
many surgical techniques in preventing posthysterectomic
prolapse of the vaginal vault, including the use of synthetic
endoprostheses, the frequency of total hysterectomy rea-
ches 43%.

At present, synthetic implants are used often; however,
despite attempts to increase biocompatibility with patient
tissues, the problem remains unresolved because of the
development of mesh-associated complications [9].

Relapses of pelvic organ prolapse and mesh-associated
complications induce the necessity to search new materials
and improve treatment methods for severe forms of genital
prolapse. Thus, our study focuses on the development of a
new surgical method for the treatment of complete uterine
prolapse, the prevention of posthysterectomic prolapse of
the vaginal vault using modern high-tech titanium endopros-
theses made of titanium silk, and the evaluation of its effec-
tiveness in pre- and postmenopausal patients with complete
uterine prolapse.

This study aimed to improve the efficiency of surgical
treatment using titanium mesh implants in pre- and post-
menopausal patients with complete uterine prolapse.

MATERIALS AND METHODS

This study was conducted in 2018-2020 in the Cli-
nic of Obstetrics and Gynecology, which was named after
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V.F. Snegiryov — clinical base of the Obstetrics and Gyne-
cology Department No. 1 of N.V. Sklifosovsky Institute of
Clinical Medicine of Sechenov University.

Our study included 21 pre- and postmenopausal patients
with complete uterine prolapse. The study group was formed
by using continuous thematic sampling. The inclusion crite-
ria were as follows: complete prolapse of the uterus and
consent of patients for surgical treatment using titanium
endoprostheses (protocol of the Local Ethical Committee of
Sechenov University dated October 7, 2020, No. 28-20).

The exclusion criteria were as follows: purulent-inflam-
matory diseases of the pelvic organs; malignant lesions of
the pelvic organs; severe adhesions in the pelvis; and con-
genital or acquired deformities of the pelvic bones and/or
hip joints, which do not allow the surgery to be performed
by transvaginal access.

Preoperative examination of patients included the col-
lection of complaints, anamnesis, an objective examination,
gynecological and rectal examinations, instrumental and
laboratory methods based on indications, and consultations
of other specialists (cardiologist, pulmonologist, endocrino-
logist, and urologist).

Analyzing the data of patients’ anamnesis, we found out
the nature and time of the manifestation of complaints, the
stages of development of the underlying disease, the fea-
tures of heredity, extragenital pathology, and parameters of
menstrual and reproductive functions. The nature of previous
gynecological diseases and surgical interventions was also
considered.

Vaginal examination determined the location of the in-
ternal genital organs (vaginal and uterine walls), and their
relationship to the vaginal orifice.

Rectal examination allows the determination of the de-
gree of the posterior vaginal wall prolapse, identification of
a rectocele, and differentiation of the latter from an entero-
cele.

When determining the degree of pelvic prolapse, we
were guided by the Pelvic Organ Prolapse Quantification
(POP-Q) system classification.

Ultrasound examination of the pelvic organs was per-
formed using the Toshiba Aplio device (Japan), equipped
with multifrequency transvaginal and convex sensors.

The obtained data were processed by standard methods
of descriptive and variational statistics using Student's t-test.

The mean age of patients with complete uterine prolapse
was 62.7 years. In addition, 41.2% of patients were aged
52-59 years, 35.3% were 60—69 years old, and 23.5% were
70-79 years old. Two patients were in the premenopausal
period, and the remaining 19 patients were in the postmeno-
pausal period.

Pelvic organ prolapse was characterized by a variety of
patient complaints. In 100% of cases, patients noted discom-
fort, a sensation of a foreign body in the vagina and in the
perineum, thereby experiencing awkwardness and unplea-
sant and often painful sensations when moving. Drawing and

103



104

OPUTMHATIBHBIE CTATBEN

aching pains in the lower abdomen and in the lumbosacral
region, frequent urge to urinate, stress urinary incontinence,
and a feeling of incomplete emptying of the bladder were
noted by 82.3%, 44.9%, 56.7%, and 19.1% of women, re-
spectively. Constipation occurred in 39.6% of patients; 37.1%
of sexually active women noted dyspareunia and the impos-
sibility of a full sexual life. According to A.A. Popov, func-
tional disorders of adjacent organs could occur in 85% of
patients with genital prolapse [10].

For the first time, a feeling of discomfort in the vagina
was noted in 3, 11, and 7 patients approximately 21, 610,
and 5 years ago, respectively. The symptoms progressed
as the degree of prolapse of the internal genital organs in-
creased.

Family history data were evident on the hereditary na-
ture of the disease because genital prolapse was present in
mothers in every fourth observation and in maternal grand-
mothers in every seventh patient.

In the structure of extragenital pathology, diseases of
the cardiovascular system such as hypertension and coro-
nary heart disease are found in 71.9% and 43.6% of patients.
Among the pathologies of the gastrointestinal tract, 31.3%
of women had chronic gastritis, 20.7% had chronic chole-
cystitis and cholelithiasis, 73.1% had varicose veins, 12.5%
had hypermobility and dislocations of the joints, 32.3% had
arthrosis of large joints and osteochondrosis of various parts
of the spine, and 13.6% had hernias of various localization,
which may indicate connective tissue dysplasia.

Menstrual function and the time of onset of menopause
had no features, and they were comparable in all subjects.
Thus, the average age of menarche was 12.4+1.3 years, and
the age of menopause was 52.8+2.9 years.

Analysis of the obstetric anamnesis revealed that 66.9%
of patients had 1-2 term deliveries in the past, and 33.1%
had 34 term deliveries through the natural birth canal. Inju-
ries of the perineum and vagina during childbirth were noted
in 78.4% of women, which is a predisposing factor affecting
the development of prolapse.

Among gynecological diseases, 8 patients had a history
of hysteromyoma, 10 had salpingo-oophoritis, 9 had polyps
and endometrial hyperplasia, and 3 had benign ovarian tu-
mors.

During vaginal examination, the patients showed a her-
nial sac that extended beyond the area of the vaginal orifice.
The internal genital organs were located in a hernial sac, the
walls of which were the anterior and posterior vaginal walls.
The sac was reduced depending on the size.

Ultrasound showed a decrease in the height of the ten-
don center of the perineum less than 1 cm, diastasis of the
muscles in the area of the tendon center, and a decrease
in the width of the muscle bundles of the bulbocavernosus
muscle (less than 1.5 cm). The uterine cervix and body were
determined in the hernial sac outside the vaginal orifice. In
29.3% of cases, elongation of the cervix up to 5-8 cm was
noted. Deformation of the bladder contour, dislocation of the
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urethrovesical segment, and deformation of the contours of
the anterior wall of the rectum were visualized.

Complete uterine prolapse indicated surgical treatment
in all patients (Grade IV genital prolapse based on the POP-Q
classification).

The common surgical interventions for strengthening the
vaginal vault include sacrospinal colpopexy with or without
mesh implants, sacrospinous colpopexy, and McCall culdo-
plasty [11-14]. The commonly used colpopexy is the use of
polypropylene mesh implants. By reducing the risk of recur-
rence of genital prolapse, mesh-associated complications
occur, which lead to a decrease in the effectiveness and
safety of surgical treatment.

Based on the data of domestic and foreign researchers,
the frequency of mesh-associated and general surgical in-
traoperative complications varies within 10%-33% [15-19].

Following FDA's notification of the discontinuation of im-
plantable transvaginal meshes in the US market, the deve-
lopment of titanium implants for use in pelvic prolapse has
become relevant. In particular, titanium silk endoprosthesis
(VT1-00 alloy, titanium content 99.9%) is represented by an
elastic mesh made of a monofilament thread. Titanium has
high inertness, exceptional strength, high plasticity, and pro-
nounced adhesion to the surface of the surgical wound. Tita-
nium easily takes and holds a given shape and improves the
integration of the material because of the rapid process of its
settlement with fibroblasts and osteoblasts, and it has a high
rate of penetration of biological fluids into the implant and
tension properties (material relaxation). Protein vitronectin,
which is an important initiator of the formation of connective
tissue, is deposited on titanium silk (Table 1). Unlike poly-
propylene implants, which undergo partial destruction after
5—6 years that leads to deformation of the endoprosthesis,
dyspareunia, and chronic pelvic pain syndrome, titanium im-
plants do not undergo structural changes [2, 20].

Surgical technique

We used transvaginal access and spinal anesthesia to
perform surgical treatment.

The scope of surgery includes vaginal hysterectomy,
sacrospinal transobturator crossed colpopexy using titanium
mesh implants, anterior colporrhaphy, and colpoperineole-
vatoroplasty. The steps of surgery are as follows:

Vaginal hysterectomy was performed on the basis of the
Mayo technique leaving sacro-uterine and cardinal ligaments
extraperitoneally on both sides (stage ).

The round ligaments of the uterus and stumps of the
appendages (the uterine ends of the tubes and ligaments of
the ovaries) were sutured together with a continuous suture,
using slowly absorbable ligatures, connecting the ligaments
into a single ligamentary monoblock. Sacro-uterine and car-
dinal ligaments were fixed to the monoblock.

After peritonization, channels were formed toward
the ischial spines and sacrospinous ligaments. Departing
1.5-2 cm from the ischial spines, a titanium fixator with
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a ligature was inserted into the thickness of the sacrospi-
nous ligament. During device installation (titanium fixator), a
non-absorbable fixing thread was passed through the holes
in both protrusion lugs; the distal end of the bent guide was
passed inside the fixator and fixed. Both ends of the thread
were fixed on the handle of the guide. The conductor to-
gether with the fixator was passed into the thickness of the
tissues and brought to the right sacrospinous ligament ap-
proximately 2 cm medially to the internal spine, and then
it was inserted into the ligament to a depth of 1 cm. The
conductor was disconnected from the fixator by rotation
around its axis and removed in reverse. Pulling the ends
of the ligature (ligature 1), the strength of the fixator set
was checked. Similarly, the second fixator with a thread was
passed and fixed in the region of the left sacrospinous li-
gament (ligature 2). The free ends of the threads (ligatures 1
and 2) were fixed to the sacrospinous ligaments prepared by
using narrow ribbon-like mesh titanium implants alternately
on both sides.

The free end of the titanium implant, fixed to the left sac-
rospinous ligament, was passed through the membrane and
muscles of the right obturator foramen of the pelvis using a
conductor under the control of the index finger, and then it
was brought out into the right inguinal-femoral fold at the
level of the clitoris with an incision on the skin approximately
0.7 cm (stage II). The second titanium implant was fixed to
the right sacrospinous ligament and removed through the
left obturator foramen.

Under visual control, the peripheral ends of titanium
tape-like implants, which were brought into the region of
the inguinal-femoral folds, were tightened, providing stable
support for the vaginal dome. By pulling on the ends of the
titanium tapes, which were brought out through the obtu-
rator membranes, the vaginal vault was fixed as high as
possible in the small pelvis (stage II).

Afterward, the mesh implants were sutured with two to
three slowly absorbable ligatures to the monoblock (sacral-
uterine—cardinal complex), which were simultaneously su-
tured together (Fig.).

Anterior colporrhaphy and colpoperineolevatoroplasty
were performed using the usual technique (stage IlI).

After 1, 6, 12, and 24 months, patients were followed up
to 2 years. The result of surgical treatment was evaluated
by analyzing the data of vaginal examination and ultrasound.
Genital prolapse stage Il was considered as relapse based
on the POP-Q classification.

RESULTS AND DISCUSSION

The course of the intraoperative, early (up to 30 days)
and late (more than 30 days) postoperative period, was ana-
lyzed.

The duration of the surgery varied within 75-85 min, and
the volume of intraoperative blood loss was 150-250 mL.
The bed day was approximately 5-7 days. No intraoperative

Vol. 8 (2) 2021

DOl http://doi.org/1017816/2313-8726-2021-8-2-101-108

VF Snegirev Archives of Obstetrics and Gynecology

Table 1. Material specifications of cuttable titanium silk

Parameter Value
Thread thickness, pm 40-60
Mesh thickness, ym 180-250
Inactivity in human tissues Absolute
Potential of cutting Yes
Porosity, % 96
Elasticity, % 40-80
Surface density, g/m? 25-55
Mesh cell size, mm 0.5-2
Repeated sterilization Possible
Adhesion to postoperative wound tissues High
Resistance to aggressive environment, High

antiseptics and microbial enzymes

complications (bleeding requiring transfusion of blood com-
ponents and injury to adjacent organs) were found. In the
early postoperative period, pain in the perineal region was
noted in 13 (61.9%) patients. When taking non-steroidal anti-
inflammatory drugs, the pain was arrested. Hematomas of
the paravesical region of the vagina of 30-50 mL in volume
were diagnosed in two (9.5%) patients. Surgical treatment
of hematomas was not required, but they were resolved
through antibacterial anti-inflammatory therapy. Urinary
retention occurred in one (4.8%) patient, which required
1 mL of 0.05% Prozerin two times a day intramuscularly
for 3 days.

Observations in the delayed postoperative period
(1-24 months) showed 100% efficiency of the surgical me-
thod. Subjectively, the patients were satisfied with the results
of surgical treatment. Vaginal examination revealed that the
vaginal vault was high, and the prolapse of the anterior and

foramen Sacrospinous

ligament

— \
Obturator
/ \

Fig. Fixation of mesh titanium implants to a ligamentous
monoblock (sacro-utero-cardinal complex).
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posterior vaginal walls at rest and during straining was not
observed. Based on the ultrasound data, the vaginal vault
was at or above the level of pubic symphysis, and defor-
mation and displacement of the titanium implants were not
observed. A decrease in levator diastasis and an increase in
the tendon center were noted. No relapses were registered
during the entire observation period.

CONCLUSION

The frequency of posthysterectomic vaginal vault pro-
lapse in pre- and postmenopausal patients led to the deve-
lopment of a new method for surgical prevention. The me-
thod developed for extraperitoneal transvaginal colpopexy
with a cardinal-sacral-uterine ligamentary monoblock
and sacrospinal transobturator crossed colpopexy using
titanium endoprostheses was reliable and highly efficient.
The use of titanium ligature fixators in soft tissues, namely,
the sacrospinal ligaments, reduced trauma by minimizing the
dissection of soft tissues to access the ligaments, thereby
reducing the duration of the surgery and blood loss. The
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