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ABSTRACT

AIM: This study aimed to optimize the outcomes of surgical treatment of enterocele using the original model of “titanium silk”
mesh implants with their transobturator-sacrospinal fixation.

MATERIALS AND METHODS: A comprehensive clinical examination and surgical treatment of 22 patients aged 53-68 years
with enterocele who had undergone surgical interventions for various forms of POP, were conducted. All patients underwent
surgery using the surgical technique developed for enterocele correction using an original “titanium silk” mesh implant model
with transobturator-sacrospinal fastening. Outpatient monitoring of patients in the early and delayed postoperative periods was
carried out after 1, 6, 12, and 24 months.

RESULTS: During dynamic follow-up, patients were satisfied with the results of the surgical treatment, POP symptoms were
stable, and no signs of relapse and mesh-associated complications were observed.

CONCLUSION: The study confirmed the effectiveness and safety of a new surgical technique for enterocele correction using an
original model of a mesh implant “titanium silk” with transobturator-sacrospinal fixation in patients with enterocele who had
undergone surgery in the past for various forms of POP. However, further research in this direction is needed.
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AHHOTALMA

BeepeHnue. Lienb paboTel — onTUMM3aumMs pe3ynbTaToB XMPYPrHecKoro SIeYeHUs SHTEpOLLENEe Npu NOMOLLM OPUrMHANBHOM
MOJEe/M CeTYaThIX UMMJIAHTaTOB «TUTaHOBbIN LEMK» C UX TPAHCOBTYpaTOpHO-CaKpOCMMHANBHON QUKCALMEN.

Martepuanbl M Metoabl. [IpoBeEHO KOMMIEKCHOE KIMHUYECKoe obcnefioBaHMe U XMpyprudeckoe JiedeHue 22 naumueHToK
B Bo3pacTe oT 53 [0 68 net c aHTepouene, NEPEHECLUMX B NPOLLIOM OMepaTUBHbIE BMELLIATENIbCTBA N0 MOBOAY PasfMuHbIX
dopM nponanca TasoBbix opraHoB ([1T0). Y Bcex nMaumeHTOK peanu3oBaHa pa3paboTaHHas Xupypruyeckas MeTOLMKAa KO-
PPEeKLMM 3HTEpOLIeNIe NPY NOMOLLM OPUrMHANBHOW MOAENM CETYATOrO MMMNIAHTaTa «TUTAHOBBIN LENK» C TpaHCObTypaTopHo-
CaKpoCnMHanbHbIM KpenneHueM. AMbynatopHoe HabniofieHne 3a NauMeHTKaMu B PaHHEM WM OTCPOYEHHOM Mocnieonepaum-
OHHOM nepuoge npoBoaunu vepes 1, 6, 12 u 24 mec.

PesynbraTbl. B npouecce AMHaMMYecKoro MOHUTOPUHIa OTMEYEHa YOOBNETBOPEHHOCTb MALMEHTOK pe3ynbTaTaMu Xvpyp-
TMYECKOro NeYeHus, CTOWKoe HuUBenupoBaHue cumnTomoB [1TO, oTcyTCTBME NpW3HaKOB peumamBoB 3aboneBaHus M mesh-
accoLMMpOBaHHbIX OCITOXHEHWIA.

3akniouenue. [poBesEHHOE UccnefoBaHUe MoKasano 3pdeKTMBHOCTL M BesonacHocTb pa3paboTaHHoW HOBOWM XWpypri-
YECKOW METOAMKU KOPPEKLMM 3HTEPOLIESIE NPYU NOMOLLM OPUTMHANBHOW MOZENM CETYATOr0 UMMJIaHTaTa «TUTaHOBBIN LLEMK»
C TpaHcobTypaTopHO-CaKPOCMMHAMBHBIM KPEMIEHWEM Y MaLMEHTOK C 3HTepoLesie, NepeHECLUIMX B NPOLLIOM onepaTUBHOE
BMeLUaTeNbCTBO N0 MoBoAY pasnuuHblx dopM [MT0, yTo cBMAETENBLCTBYET 0 HEOBXOAMMOCTU AanbHEMUX McciefoBaHui
B 3TOM HamnpaB/eHUH.

KnioueBbie cnosa: nponanc opraHoB MaJioro Ta3a; aHTepouene; CeTyaTbl UMMAHTAT «TUTAHOBbIN LUENK; dJMKCaTOpr
NMraTyp B MArKUX TKaHAX — «AKOPA» U3 TUTaHa.
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INTRODUCTION

Pelvic organ prolapse (POP) is an extremely common
condition with enterocele accounting for 17% to 37% of cas-
es. An enterocele is also commonly referred to as a hernia of
the parietal peritoneum of the true pelvis containing loops of
small bowel and/or omentum [1-2]. This disorder is caused
by thinning or tearing of the rectovaginal and/or pubocervi-
cal fascia, resulting in close contact between the peritoneum
and the vaginal mucosa. The overstretched peritoneum of
the rectouterine pouch often contributes to the prolapse of
the posterior vaginal fornix, sometimes to the extent that the
fornix prolapses with the contents of the hernia sac beyond
the vulvar ring. Predisposing factors for enterocele are deep
rectouterine space, pelvic surgery with damage to the pubo-
cervical and/or rectovaginal fascia, and alternation of normal
pelvic topography after hysterectomy, uterine ventrofixation,
and other prolapse treatments [1-4]. Reports of function-
al failure of some surgical procedures are often associated
with incomplete surgical restoration of normal pelvic organ
arrangement, inadequate treatment of fascial defects, and
inadequate extent of surgery [1, 3].

Unfortunately, various surgical techniques, both abdomi-
nal and vaginal, using native tissue and/or synthetic implants
have only a minimal effect on the surgical outcomes. The re-
currence rate of POP remains high, ranging 33.3% to 40.0%.
The incidence of mesh-related complications is in the range
of 1% to 17% [5-91.

The study aim was to optimize outcomes of surgical treat-
ment of enterocele using an original model of titanium silk
mesh implants with transobturator and sacrospinal fixation.

MATERIALS AND METHODS

The study was conducted from 2021 to 2023 in the gy-
necology departments of the Sechenov Center for Mother-
hood and Childhood and the National Medical Research Cen-
ter “Treatment and Rehabilitation Center” of the Ministry of
Health of the Russian Federation, which are clinical bases of
Obstetrics and Gynecology Department No. 1 of the N.V. Sk-
lifosovsky Institute of Clinical Medicine of the Sechenov First
Moscow State Medical University (Sechenov University).

A comprehensive clinical evaluation and surgical treat-
ment were performed in 22 female patients aged 53 to 68
years with recurrent POP manifesting 5—12 years after initial
surgery. Eight patients (subgroup A) had previously under-
gone supravaginal amputation of the uterus with excision of
the cervical mucosa and muscularis layer and cervicovagi-
nopexy using titanium mesh implants; seven patients (sub-
group B) had received treatment of anterior prolapse and
cystocele using polypropylene implants, and the remaining
7 patients (subgroup C) had undergone hysterosuspension
using aponeurotic flaps.

All patients were postmenopausal, with postmenopausal
status ranging 2 to 19 years.
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The study group was formed by thematic sampling. The
inclusion criteria were as follows:

+ Age 53 to 68 years,

« Enterocele after a previous surgery for different types

of pelvic prolapse,

«+ Signed voluntary informed consent for study
participation,

« Consent to placement of titanium implants,

+ Consent to a surgery as specified.

Non-inclusion criteria:

+ Inflammatory diseases of the pelvic organs and/or
abdominal cavity,

- Severe extragenital diseases, including systemic ones,
with frequent exacerbations, polyvalent allergy, acute
infectious diseases and neuropsychiatric disorders,

« Decubital cervical ulcers,

+ Congenital or acquired deformities of the pelvic bones
and/or hip joints that contraindicate transvaginal
surgery.

Exclusion criteria:

+ Refusal to participate in the study,

» Gynecological cancers.

Patients were evaluated according to the standards of
care in pelvic inflammatory diseases, including analysis of
complaints, collection of medical history, physical examina-
tion, gynecological and rectal examinations, instrumental
(transvaginal echography, transperineal echography, colpos-
copy) and other examinations based on clinical symptoms
and necessary preoperative preparation in each patient.

The complaints and the time of their manifestation were
thoroughly reviewed, considering heredity, extragenital dis-
eases, menstrual and reproductive functions. Previous gy-
necological diseases, surgical procedures, and history of the
current disease were evaluated [4, 10].

A gynecological examination included evaluation of exter-
nal and internal genitalia at rest and during straining, a bi-
manual examination followed by a rectal examination to dif-
ferentiate enterocele from rectocele. The international Pelvic
Organ Prolapse Quantification System (POP-Q) was used for
prolapse grading. A pelvic ultrasound was performed using
Voluson P8 (General Electric, USA), equipped with multi-fre-
quency transvaginal and convex transducer.

A detailed analysis showed a similarity of complaints
in all subjects. First of all, patients felt discomfort due to
the presence of a foreign body inside or outside the vagina
(100%), pain in the lower abdomen and lower back (86.4%),
discomfort, inconvenience and even pain during sexual in-
tercourse (72.7%), and as a result, the impossibility of a
normal sex life. Chronic constipation was reported in 36.4%
of patients. Three patients (13.6%) believed that the “foreign
body” protruding beyond the vulvar ring during straining and
physical activity was uterine prolapse.

Vaginal discomfort first appeared 3-5 years after the
first surgery for POP in 7 patients, 6—8 years in 8 patients,
9-10 years in 5 patients, and 11-12 years in 2 patients.
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However, the majority of women (63.6%) did not seek medi-
cal advice until 3—6 years later, trying to avoid repeat surgery
and hoping for non-surgical treatment.

Family history data showed a maternal history of POP in
one in every four women and a grandmaternal history in one
in every seven women, apparently indicating the hereditary
nature of POP.

As for extragenital diseases, 63.6% of patients had car-
diovascular diseases, 36.4% had varicose veins, 13.6% had
chronic bronchitis, 45.5% had chronic gastritis and chronic
cholecystitis, 22.7% had hernias, 27.2% had hypermobility
and dislocation of joints, 40.9% had arthrosis, 54.5% had os-
teochondrosis of various parts of the spine, which indicates
possible congenital structural disorders of the connective
tissue.

Menstrual function and menopausal age of the subjects
were comparable and showed no special characteristics. The
mean age of menarche was 13.2 + 1.3 years, and the mean
age of menopause was 52.3 + 2.8 years.

The majority (86.4%) of patients had 1 to 2 previous vag-
inal deliveries, and 13.6% had 3 full-term vaginal deliveries.
In 77.3% of women the trauma of the soft pelvic canal made
the delivery difficult. This is one of the pathogenetic factors
for POP.

A history of uterine fibroids combined with grade Il C-pro-
lapse was reported in 36.4% of the women, 9% had a benign
ovarian tumor, 13.6% had an ovarian cyst, 31.8% had grade Il
descent of the anterior vaginal wall and cystocele, and 31.8%
had grade Il prolapse of the anterior vaginal wall and uterus.

At the age of 44-56 years, all subjects received surgical
treatment for primary POP and gynecological comorbidities
as follows: laparoscopic subtotal hysterectomy with excision
of the mucomuscular layer of the cervix and lateral cervico-
vaginopexy using titanium mesh implants (36. 4%); treatment
of anterior prolapse and cystocele using polypropylene im-
plants (31.8%); hysterosuspension using aponeurotic flaps
(31.8%). Five patients aged 28 to 40 years underwent or-
gan-preserving surgery for benign tumors and endometrioid
ovarian cysts.

According to physical, gynecological, and rectal examina-
tions, all patients had pelvic floor dysfunction as evidenced
by a gaping genital fissure at rest or during straining. A her-
nia sac prolapsed from the posterior vaginal fornix with the
apical part reaching the level of the vaginal entrance in the
majority of women (86.4%), and in 13.6% the hernia sac par-
tially prolapsed beyond the introitus. An enterocele occurs
when the peritoneum of the rectouterine pouch becomes
overstretched and thin, loses elasticity, or the rectovaginal
fascia is damaged.

Transvaginal and transperineal echography showed the
picture of pelvic floor dysfunction (muscle diastasis was
detected in the area of the tendon center; the height of the
central tendon of the perineum was less than 10 mm).

In three subgroups (A, B, and C), the cervix was locat-
ed above or at the level of the pubic symphysis. No bladder
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or rectum contour deformities or displacements were ob-
served. Functional tests (Valsalva maneuver, cough test) did
not show hypermobility of the urethra. At the same time, a
protrusion was seen in the vagina from the area above the
level of the dentate line of the anal canal. Loops of small
bowel and/or omentum were located in this protrusion.

Uterine fibroids were diagnosed in 2 of 7 patients in sub-
group B and in 3 of 7 women in subgroup C with 1 to 3 inter-
stitial/subserous nodes 1.0-1.5 cm in diameter.

Surgery was indicated for recurrent POP such as entero-
cele and pelvic floor dysfunction.

Russian and foreign researchers believed that surgery
is the most treatment option for POP [1, 3, 4]. However, de-
spite many techniques, there is no universal treatment for
all types of pelvic descent. The incidence of recurrent cases
remains high, so gynecologists, as well as urologists and
proctologists who also deal with such issues, continue to
develop new original treatment options for POP that can be
used (sometimes in combination) to achieve not only good
but also stable results [11-14]. Many generations of med-
ical professionals have been searching for new techniques
for surgical treatment of POP and evaluating their results,
and these data together with innovative medical technolo-
gies provide a new original four-step technique of enterocele
treatment by a transvaginal surgery using titanium silk mesh
implants in patients after previous surgery for various forms
of POP.

The main surgical techniques for abdominal repair of en-
terocele with obliteration of the rectouterine pouch include
Moshkovich technique, Galban technique, and plication of
the uterosacral ligaments. The basic technique using the
vaginal approach involves identification of defects in the
upper or transverse parts of the rectovaginal fascia, the
overstretched peritoneum of the rectouterine pouch, which
is a hernial sac through which abdominal organs, usually
loops of small bowel and/or omentum, prolapse into the
vagina. Subsequent steps include dissection and excision of
the hernial sac, suturing of the hernial orifice, and repair of
fascial defects [1, 15].

In our study, patients in three subgroups, A, B, and C,
were operated on via the transvaginal approach with repair
of the enterocele (under spinal anesthesia) using a titanium
silk pentagonal mesh implant.

Surgical technique

Step 1. A Foley catheter was inserted into the bladder
under aseptic conditions. After preliminary hydropreparation,
the vaginal wall above the enterocele was fixed with clamps
(Figure 1, a, b) and the vaginal mucosa was dissected longi-
tudinally to the peritoneum without damaging the latter. The
hernia sac was then dissected down to its orifice (Figure 2, g,
b). Surgical landmarks included the level of the cervix (sub-
groups B, C) or the cervical stump (subgroup A) anteriorly,
the level of the coccyx posteriorly, and the level of the sci-
atic spines at the left and right sides. During dissection, the
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hernia sac was carefully separated from the anterior wall of
the rectum. After emptying the hernia sac, a non-absorbable
purse-string suture was placed at the sac orifice.

Step 2. Channels to the sacrospinous ligaments on both
sides were created using sharp and blunt techniques. Liga-
ture fixators (monolithic titanium anchors with non-absorb-
able sutures) were inserted into the sacrospinal ligaments in
the soft tissues using metal conductors (Figure 3).

A medial longitudinal incision was made along the an-
terior wall of the vagina. The edges of the mucosa were
separated from the underlying tissue using blunt and sharp
techniques and then channeled to the upper edges of the
obturator membranes. The distal ends of two ribbon-like
implants were guided transobturatorly through the created
channels and brought out into the inguinal and femoral folds
on both sides. The proximal ends of the tapes were passed
through the soft tissues of the lateral walls of the cervix to
the posterior surface of the cervix and secured with non-ab-
sorbable sutures to the posterior lip of the ectocervix 1 cm
above the external os. A ribbon-shaped titanium implant
(Figure 4, a, b, c) can be used for this surgical manipulation.

The anterior vaginal wall was reconstructed using single
absorbable sutures.

Step 3. Based on the individual morphometric parameters
of each patient, a pentagonal flap in the shape of the tip of
a spear was cut from the titanium silk fabric, with tip facing
the entrance of the vagina (point O; Figure 5). The base of
the spear as a platform with two almost right angles (points
X, Y) was sutured to the posterior lip of the cervix at the
level of the titanium band. The lateral parts of the spear in
the area of obtuse angles (points Z, Q) were sutured with
non-absorbable ligatures secured in anchors fixed in the
sacrospinal ligaments. Additional sutures were placed to
the lateral surfaces and the tip of the "spear” (point Q) with
non-absorbable ligatures, providing multifocal fixation to the
underlying tissues (Figure 6).

Step 4. Colpoperineorrhaphy with levator plasty was per-
formed using the classical technique. An antiseptic tampon
was inserted into the vagina. The duration of surgery ranged
from 45 to 65 minutes with an average of 56.0+7.4 minutes.
Blood loss ranged from 60 to 160 mL (87.0£15.6 mL).

RESULTS

In the post-operative period, patients received anti-
bacterial, anticoagulant, analgesic and bowel stimulation
therapy as indicated. The perineal sutures were healed by
primary intention. The length of hospital stay was 5-7 days
(6.0£1.2 days).

Patients were followed up at 1, 6, 12, and 24 months.

Patient satisfaction with the results was recorded during
the follow-up period. Gynecological and rectal examinations
at rest and during stress tests (Valsalva maneuver, cough
test) showed that transvaginal and transperineal echography
over time did not detect any significant displacement of the
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a b

Fig. 1. a, b — Enterocele before surgery.

a b

Fig. 2. Dissection of the hernial sac: g, b, operation stages.

Fig. 3. Installation of ligature fixators in soft tissues: titanium
“anchors” in the sacrospinal ligaments.

pelvic organs and the titanium implant, and there were no
mesh-related complications.

CONCLUSION

Our study demonstrated efficacy and safety of the pro-
posed surgical technique for enterocele repair using the
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b c

Fig. 4. Transobturator placement of tape-shaped titanium implants: g, tape-shaped titanium implants and impactor (needle); b, tran-
sobturator placement of tape-shaped titanium implants; ¢, consolidation of the proximal ends of tape-shaped mesh implants with the

posterior cervical wall.

Fig. 5. Installation of a mesh implant “titanium silk” in the shape
of a “spearhead.”

original model of the titanium silk mesh implant with tran-
soburator and sacrospinal fixation in patients with enterocele
who had previously undergone surgery for various forms of
POP. Further research is needed in this area.
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