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Abstract

Purpose. To propose an adequate method of immunocorrection in the preoperative
period in patients with cystocele on the background of chlamydial infection of the pelvic
organs and other urogenital organs.

Materials and methods. The study was based on the examination and treatment
of 40 patients (main group) aged 51.1+3.2 years who came to us for the elimination of
cystocele, in whom chronic chlamydiosis (CH) was detected. They were divided into two
groups (A and B) of 20 patients each. The control group C consisted of 20 patients with
cystocele without any chronic infection. In groups A and B, immunocorrecting therapy
(in group A - immunofan, in group B —-immunofan + 0.33% saffron extract) and antibiotic
therapy were carried out for 14 days. Indicators of cellular and humoral immunity were
studied.

Results. The immune status of patients with CH was characterized by the presence of
suppression in the T-cell link and imbalance of humoral immunity indicators. After
immunocorrection, the effectiveness of immunocorrection with immunofan + saffron
was 20% higher than in the group where immunocorrection was carried out only with
immunofan. In group B, good results of cystocele correction were 4.7% lower than in the
control group; in group A, this indicator was at the level of 6.23%.

Conclusion. The presence of chronic chlamydiosis in patients with cystocele is an
indication for the appointment of eradication antibacterial and immunocorrecting
therapy in the preoperative period. Carrying out immunocorrection with immunofan in
combination with 0.33% saffron extract is more effective.

Keywords: cystocele, chlamydial infection of the pelvic organs and other urogenital
organs, immunofan, saffron
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Pesiome

Lenb. Mpeanoxntb agekBaTHbIN METOA MMMYHOKOPPeKUU/ B NpeaonepaliOHHOM ne-
puoge y nayMeHTOB C uuctouene Ha GoHe XxnamnaninHomn nHdeKUMm opraHoB Masioro Tasa
W APYryX yporeHuTa bHbIX OpraHoB.

Matepuanbi n metogbl. O6criefoBaHVie U XMpypruyeckoe fieyeHme npownu 40 naymnen-
TOB (OCHOBHas rpynna) B Bo3pacTe 51,143,2 roga ¢ uucTouene, npoTeKkawmm Ha poHe
XpOHUYeckoro xnammuanosa. OHu 6binu pasgeneHnl Ha 2 noarpynnbl (A n B) — no 20 yeno-
BeK B Kaxgow. B kKoHTponbHyto rpynny B Bownn 20 naymeHToB ¢ LucToLene, He MMetoLLmX
Kako-nnbo xpoHuueckon nHdpekummn. B rpynnax A n b ummyHokoppekuuio (B rpynne A
NpoBOAWAN C UCMONb30BaHNeM nMMyHodaHa, a B rpynne b — ummyHodpaHa B couetaHmm
¢ 0,33%-11 HacToWKOW WadpaHa) U aHTUOUOTMKOTEPANMIO MPOBOAMIM Ha MPOTAXEHUM
14 gHen. iccnepoBaHbl NOKasaTenn KNeTOYHOMo U r'yMOpasibHOro 3BeHbeB UMMYHHOW CU-
CTeMmbl.

PesynbraTtbl. COCTOAHNE UMMYHMWTETa NaLMEHTOB C XTaMUANAHON UHPeKLMen XxapaKTe-
pu30Banocb HanMumMem cynpeccun B T-KNETOYHOM 3BEHe U AncHGanaHCOM nokasaTenen
rymopasibHOro ummyHuTeTa. [locne MMMyHOKOppeKL MU UMMYHOpaHOM + WadpaHOM ee
3¢ deKkTUBHOCTD Obina Ha 20% BbilLE, YEM B FPYMNe, rae MMMYHOKOPPEKLMSA NpoBoguiach
TONbKO MMMyHodaHoM. B rpynne b pe3ynbtatbl Koppekuun umctouene 6oinm Ha 4,7%
HUXKe, YeM B KOHTPOJIbHOW rpynne, B rpynne A 3ToT nokasaTtesb Obil Ha ypoBHe 6,23%.
3aknioueHune. Hanvune XxpoHMYeckoro xlaMMamnosa y naumeHToB C LucTouene ABAeTcA
MoKasaHueMm Ans Ha3HauyeHUA 3panKaLMOHHON aHTUBaKTePUaNbHOWM 1 UMMYHOKOPPUIY-
pytoLlen Tepanuy B npeaonepaunoHHomM nepuoge. [posegeHne MMMyHOKOPPEKLUUA M-
MyHOodaHOM B coyeTaHum ¢ 0,33%-M 3KcTpakToM WwadpaHa AnsaeTca 6onee 3GPeKTUBHBIM.
KnioueBble cnoBa: uucrouene, xnamuaniiHaa MHGeKLna opraHoB Masioro Tasa u Apyrmx
MOYENOJIOBbIX OPraHoB, MMMyHodaH, WwadpaH
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B INTRODUCTION

The prevalence of pelvic organ prolapse (POP) in the structure of gynecological diseases
varies from 15% to 30%, according to various authors [1-3]. Modern understanding
suggests that the pelvic floor is a three-dimensional muscle-connective tissue structure,
with the primary function of resisting intra-abdominal pressure. The pelvic floor is
conventionally divided into four anatomical layers: peritoneum, intrapelvic fascia, deep
pelvic floor muscles, and superficial pelvic floor muscles. The intrapelvic fascia plays a
crucial role in the fixation and stabilization of pelvic organs and in resisting changing
intra-abdominal pressure [4, 5].

The most common issue in patients with pelvic organ prolapse is the formation of
cystocele due to the descent of the anterior vaginal wall. The presence of cystocele can
lead to significant bladder neck descent and exacerbate the severity of urinary disorders
[6]. Surgical treatment is considered the only effective method for patients with pelvic
organ prolapse. The use of synthetic mesh materials in the surgical treatment of urinary
incontinence and pelvic organ prolapse via vaginal access has clear etiopathogenetic
grounds, demonstrating higher efficacy compared to most traditional methods [7]. It has
been established that subfascial implantation of Pelvix endoprostheses for significant
pelvic organ prolapse provides high clinical effectiveness and minimizes the risk of side
effects [8]. The use of MESH-colporrhaphy according to Pine has reduced the recurrence
rate of cystocele to 4.0+2.6% [9].

Among the main risk factors for cystocele recurrence in women, besides surgical
issues, are clinical signs of connective tissue dysplasia of the pelvic floor and the decrease
in both humoral and tissue immunity, which result from frequent chronic urogenital
infections. One of the primary factors affecting connective tissue formation in a surgical
wound is the presence of chronic infection, one of which is chlamydial infection of the
pelvic organs and other urogenital organs (CH). Over the past decade, there has been an
increase in urogenital chlamydia [10, 11]. The host cell is used by Chlamydia as a supplier
of building materials and energy for reproduction and persistence. The study results by
Igietseme JU, Omosun Y, Nagy T, et al. showed that the main targets of altered microRNAs
during CH are key components of the fibrogenesis pathophysiological process [12].
Fibroblasts, the main cell population in all connective tissues, are best known for their
role in depositing and maintaining the extracellular matrix [13]. Plikus MV, Wang X, et al.
suggest that fibroblasts are uniquely prepared for tissue repair, easily re-entering the cell
cycle and demonstrating reversible plasticity in phenotype and cell fate. These properties,
when abnormally activated, cause fibrotic disorders in humans [14].

Considering that CH is consistently associated with pro-inflammatory signaling and
immune cell recruitment, chronic inflammation associated with recurrent or persistent
infections is considered a major stimulator of scar-forming pathology associated with
CH [15, 16]. At the same time, Jolly AL, Rau S, Chadha AK, Abdulraheem EA, et al. (2019)
propose that primary fibroblasts, rather than epithelial cells, trigger host inflammatory
responses depending on the strain type, likely influencing disease outcomes, which
supports theirimportance as a new model for studying the pathogenesis of C. trachomatis
[17]. However, despite differing opinions regarding the effects of Chlamydia on fibroblasts
or epithelial cells, one thing is clear: it significantly impacts both immunity and the wound
healing process. The literature data indicate the leading role of the immune system in the
pathogenesis of Chlamydia infection.Theimmune system plays an even greater role during
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pathogen persistence, establishing a conditional balance between the microorganism and
the host. Urogenital chlamydia is accompanied by immune disorders in 82% of women
[18]. The imbalance in the cellular immune system is manifested by a significant decrease
in CD4 cells (relative content), a tendency to increase CD8, likely due to an increase in
cytotoxic cells, and, as a result, a decrease in the immunoregulatory index. Latency and
a tendency for sudden new lesions are characteristic of Chlamydia infection both before
and after treatment, due to the survival of viable Chlamydia elements inside epithelial
cells, similar to how they are preserved in cell culture exposed to antibiotics. After several
passages on fresh cell cultures, intracellular inclusions of viable bodies reappear [19].

The issue of treating urogenital chlamydia remains one of the most pressing challenges
in modern medicine [20]. This is primarily due to the nature of Chlamydia infection. In the
treatment of recurrent Chlamydia, therapy efficacy without the use ofimmunomodulators
rarely exceeds 50% [21]. Currently, various drugs affecting the immune system are
used to treat diseases associated with chronic infections. Our attention was drawn to
Immunofan, a drug with pronounced immunotropic action, as well as saffron. Immunofan
has immunoregulatory, detoxifying, hepatoprotective effects and inactivates free-radical
and peroxide compounds. The pharmacological action of the peptide drug is based on
achieving the correction of the immune and oxidative-antioxidant systems of the body,
enhancing T-lymphocyte proliferation, increasing interleukin-2 production, antibody
synthesis, inhibiting arachidonic acid synthesis, and normalizing lipid peroxidation [22].

Historically, saffron has been widely used in folk medicine: in the form of tea, alcohol
tincture saffron has been used for heart disease, leukemia, eye diseases, as well as an
analgesic, diuretic, and antiseptic [23]. In the clinic, the use of saffron in patients with
purulent-septic diseases significantly improved indicators of humoral and tissue immunity
[24]. In the 1990s, we also studied the effect of saffron stigma infusion on the immune
status of purulent-septic patients with diabetes mellitus, and its high immunostimulating
ability was proven [25].

B PURPOSE OF THE STUDY

To propose an adequate method of immunocorrection in the preoperative period in
patients with cystocele on the background of chlamydial infection of the pelvic organs
and other urogenital organs.

B MATERIALS AND METHODS

Over the past 10 years, we examined and operated on 279 women with cystocele.
Chronic CH was detected in 40 (14.33%) patients. Thus, the incidence of cystocele against
the background of chlamydia was 14.33%; whereas in patients without chlamydia,
cystocele occurred in 85.67% of cases. A prospective randomized study was conducted
on 60 patients with cystocele aged 51.1+3.2 years. The average duration of urinary
incontinence complaints in all patients was 7.5£5.0 years (p>0.05). The average duration
of menopause was 5.3+3.5 years.

The exclusion criteria included the presence of rectocele, grade 3-4 pelvic organ
prolapse, concomitant cardiovascular, respiratory system diseases, and gynecological
pathologies. The examination of patients was conducted according to the generally
accepted protocol for diseases with pelvic organ prolapse. Anatomical results were
evaluated using POP-Q staging (Pelvic Organ Prolapse Quantification). Subjective and
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quality of life outcomes were assessed using the ICS (International Continence Society)
questionnaire, the Vaginal Symptoms Questionnaire, ICIQ-FLUTS (Female Lower Urinary
Tract Symptoms) and 1IQ-7 (Incontinence Impact Questionnaire-7). Additional outcomes
included a 3-day voiding diary and a cough test with assessments before surgery,
at 6 weeks, and at 1 and 2 years postoperatively [29]. Chronic CH was identified using
bacterioscopic, cultural, and serological methods.

In 40 (13.33%) patients, bacterioscopic, cultural, and serological methods revealed
urogenital chlamydia. Among them, 27 (67.5%) had clinical symptoms of CH: discomfort
and pulling pain in the lower abdomen in 21 (77.78%) from 27 patients, foul-smelling
discharge from the external genitalia in 5 (18.52%), itching and/or burning during or
immediately after urination in 11 (40.74%), and increased pain during menstruation
in 11 (40.74%) from 27 patients; in 13 (32.5%) from 40 patients, chronic CH was
asymptomatic. Patients with chronic chlamydia were divided into 2 groups (A, B) with
20 patients each. The control group (C) consisted of 20 patients with cystocele without
chronicchlamydia. All patients in the pre-and postoperative periods underwent traditional
clinical examinations, including gynecological examination with POP-Q staging, rectal
examination with assessment of the rectal walls and anal sphincter, and functional tests
for urinary incontinence. Cytological examination of smears from the exo- and endocervix
was performed to exclude cervical diseases, extended colposcopy, ultrasound of the pelvic
organs, urinary system, and perineal tissues. MRI of the pelvis, cystoscopy, uroflowmetry,
and hysteroscopy were performed as indicated.

All patients underwent echographic examination of the pelvic floor using transvaginal
and high-frequency linear transducers. In 35 (70%) patients of the first group and
29 (67.4%) of the second group (p>0.05), signs of pelvic floor insufficiency were detected:
thinning of the muscle bundles of the levator ani muscles (m. bulbocavernosus), diastasis
of the muscles in the tendon center area, deformation, or absence of the tendon center,
indicating pelvic floor insufficiency.

Anatomical results were assessed using POP-Q (Pelvic Organ Prolapse Quantification)
staging. Subjective and quality of life outcomes were evaluated using the validated ICIQ
(International Consultation on Incontinence) questionnaires: VS (Vaginal Symptoms),
ICIQ-FLUTS (Female Lower Urinary Tract Symptoms), and IIQ-7 (Incontinence Impact
Questionnaire-7). Additional outcomes included a 3-day voiding diary and a cough
test with assessments before surgery, at 6 weeks, and at 1 year postoperatively [31]. All
patients with cystocele were at stage 2 severity, defined as cystocele >stage 2 ICS POP-Q
or bladder prolapse =10 mm below the pubic symphysis on ultrasound. The outcome of
surgical treatment was evaluated by two criteria: anatomical-restoration of pelvic floor
integrity (elimination of cystocele), and functional - the presence or absence of pelvic
organ dysfunction symptoms, such as stress urinary incontinence, dyspareunia, etc. The
minimum follow-up period for patients was 12 months. In the available literature, we
were unable to find information on the immunostimulating function of saffron tincture
in patients with chlamydial infections of the pelvic organs and other urogenital organs.
Based on this, we deemed it appropriate to prescribe a combined treatment of saffron
tincture with Immunofan. Then, by comparing the results with the group that received
only Immunofan, we tried to determine the effectiveness of saffron tincture. In group
A, immunocorrection was performed with Immunofan, while in group B, Immunofan
was combined with saffron tincture. In both subgroups, patients received Immunofan
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intramuscularly at 1 ml (50 mcg) once daily for 7 days; in subgroup B, in addition to
Immunofan, a 0.33% - 100 ml saffron tincture was added to the diet.

Statistical processing of the data was performed on a personal computer AMD
Athlon™ XP 1800 using Microsoft Windows XP Professional software, version 2002 Service
Pack 2, and the statistical section of Microsoft Excel 2007. The following indicators were
calculated: arithmetic mean (M); standard deviation (SD); coefficient of variation; skewness
and kurtosis with their representativeness evaluated by the Student’s t-test; correlation
coefficient (r); and the probability of possible error (p). When assessing the significance
of differences between mean values, the reliability coefficient was calculated using the
Student’s criteria. A significance level of 95.0% (p<0.05) was accepted as the threshold
for statistical significance. To identify the proportion of factorial and random influence,
an analysis of variance was conducted on the results obtained. The correlation coefficient
and its reliability were calculated according to the Bravais—Pearson method, where 0.3-
0.5 indicates moderate, 0.5-0.7 significant, and 0.7-0.9 a strong correlation. We assumed
that by using the Bonferroni method we would adequately insure ourselves against type
| errors, thereby missing true effects, and reducing the power of the calculation with an
increase in the number of hypotheses.

B RESULTS

The study of cellular and humoral immune system indicators was conducted in all
three groups. The results obtained are presented in Table 1.

As shown inTable 1, the studies of the initial cellular immune system parameters in the
main group of patients revealed divergent disruptions in the cellular immune response.
In the main group, compared to the control group, there was a significant decrease in the
total number of lymphocytes (P<0.05), CD3+ T-lymphocytes, CD3+/CD4+ lymphocytes
(P<0.05, P<0.01), immunoregulatory index, CD4+/CD8+ (P<0.05, P<0.001), CD3-HLA-DR+
cells (P<0.01), and activated CD3+HLA-DR+ T-lymphocytes (P<0.001).

Additionally, an increase was observed in CD3+/CD8+ T-cytotoxic lymphocytes, a
significant increase (P<0.001) in CD19+ B-lymphocytes, CD3-CD16+CD56+ natural killer
cells (P<0.01, P<0.001), and CD3+CD16+CD56+ T-killers. Disruptions in the humoral
immune system were characterized by reduced levels of immunoglobulins G (P<0.05,
P<0.01) and A (P<0.001), with a slight increase in IgM levels. The identified changes in
cellular and humoral immune components in patients with chronic chlamydiosis indicate
suppression of the T-cell component, as evidenced by a significant (P<0.05) decrease in
the total number of lymphocytes, CD3+ T-lymphocytes, CD4+/CD8+ ratio, and activated
CD3+HLA-DR+ T-lymphocytes.

The observed increase in CD19+ B-lymphocytes, CD3+CD16+CD56+ T-killers, and
CD3-CD16+CD56+ NK cells is likely due to adaptive mechanisms of the immune system
aimed at eliminating the infection. The reduction in immunoglobulins A and G levels is
evidently a consequence of the imbalance in the cellular immune system, caused by the
suppression of both cellular and humoral immunity. These changes affected almost all
studied parameters, with the most significant being the decrease in the total number of
lymphocytes, T-lymphocytes, and CD4+/CD8+ ratio.

Levels of total lymphocytes, CD3+/CD4+ lymphocytes, CD4+/CD8+ ratio,
CD3+CD16+CD56 lymphocytes, and CD3-HLA-DR+ cells did not show significant
differences compared to the control group. These changes indicate a suppression
of immune response specificity in patients with chronic chlamydiosis.
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Table 1

Indicators of cellular and humoral immune system parameters in the examined patients at admission

and after immunocorrection (M+m)

Baseline After Immunocorrection on Day 7

Studied Indicators Control Indicators -
Group, n=20 | Main Group, group A,n=20 | group B, n=20

n=40
Lymphocytes % 36,2+1,4 32,2+1,1* 35,7+1,2% 36,1+1,2*
T-lymphocytes (CD3+) % 68,5+1,3 52,9+1,4%" 67,8+1,3* 68,4+1,2%
T-helper cells (CD3+/CD4+) % 41,3+1,4 35,7+1,2% 40,8+0,9* 41,2+1,0%
T-cytotoxic lymphocytes (CD3+/ 24,3+0,8 26,2+1,3*% 25,5+1,3* 24,2+1,6%
CD8+) %
Immunoregulatory Index (CD4+/ 1,97+0,06 1,72+0,09*% 1,91+0,07%* 1,95+0,05*
CD8+)
B-lymphocytes (CD19+) % 14,6%0,5 25,8+1,7* 16,3+1,2* 14,5+0,6*
NK cells (CD3-CD16+CD56+) % 18,7+£0,6 23,1+1,3 * 19,2+0,9** 18,4+0,7*
T-killer cells (CD3+CD16+CD56+) % | 3,4+1,1 5,24+0,9* 3,6+0,7* 3,3+0,9%*
CD3-HLA-DR+ Cells % 16,5%+1,3 13,9+1,2* 16,1+1,0* 16,3£1,1*
Activated T-lymphocytes 11,610,5 8,2+0,7* 10,7+0,8*% 11,5+0,5*%
(CD3+HLA-DR+) %
IgA (grams per liter) 2,47+0,08 1,76+0,15%* 2,4+0,17%* 2,46%0,12%*
IgM (grams per liter) 1,83+0,16 2,34+0,48%* 1,96+0,24%* 1,79+0,22%*
IgG(grams per liter) 12,92+0,54 10,7+0,6* 12,6+0,42% 12,85+0,43*

Notes: * P<0.05, ** P<0.01 - significant differences from the control group.

Thus, the cellular and humoral immune system parameters in patients with chronic
chlamydiosis were characterized by T-cell suppression and humoral immunity imbalance.
According to the immunological study results reflected in Table 1, patients receiving
Immunofan showed positive dynamics on day 7 with an increase in cellular immunity
parameters. For example, while the percentage of lymphocytes in patients with cystocele
and chronic CH was 32.2+ 1.1% upon admission, after Imnmunofan treatment (Group A),
it increased to 35.7+£1.2%, or by 10.8%. However, in subgroup B, where Immunofan +
saffron was used, the increase in lymphocytes on day 7 reached 12.7% (36.1+£1.2%), nearly
matching the control group’s value (36.2+1.4%).

The percentage of CD3+ T-lymphocytes in subgroup A increased by 28.1%, while in
subgroup B, it increased by 29.3%. Similar changes were observed in T-helper cells (CD3+/
CD4+%).

In the dynamics of T-cytotoxic lymphocytes (CD3+/CD8+%), a similar trend was
observed: their proportion in the lymphocyte subpopulation decreased by 2.7% after
Immunofan treatment in subgroup A, while in subgroup B, the decrease was 7.6%.
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Among the 40 patients in the main group, the percentage of CD19+ B-lymphocytes at
initial examination exceeded that of the control group by 43.4%. After 7 days of Imnmunofan
treatment, it exceeded the control group by 11.6%, while in subgroup B (Immunofan +
saffron), it exceeded by only 0.7%.

The level of circulating complexes in subgroup A on day 7 was 11% higher than the
baseline, and in subgroup B, it was 13.4% higher. Immunocorrection also showed positive
dynamics in other cellular immunity parameters (NK cells % CD3-CD16+CD56+; T-killers
% CD3+CD16+CD56; CD3-HLA-DR+ cells %; activated T-lymphocytes CD3+HLA-DR+ %).
However, in subgroup B, these positive changes exceeded those in subgroup A by an
average of 10-20% (P<0.05).

When studying the humoral immunity component on day 7, both groups of patients
showed a more significant positive dynamics compared to baseline levels of I1gG, IgM,
and IgA. However, improvements in subgroup B exceeded those in subgroup A by 9-40%
(P<0.05).

The presence of clinical signs of immunodeficiency in patients with cystocele
was considered a direct indication for prescribing antibiotic therapy combined with
immunocorrective therapyinthe preoperative period. Antibiotic therapy was administered
according to the venereologist’s recommendations, combined with immunocorrective
therapy in outpatient settings for 14 days. After repeating bacteriological analyses to
confirm the eradication of the infection, patients were hospitalized for surgical treatment-
cystocele correction.

Following ABT + immunocorrection, on days 4-5 after hospitalization, patients in
Groups A and B underwent surgical treatment to correct the cystocele (patients in the
control group were operated on 2 days after presenting to us). Preoperative preparation
for cystocele patients was standard, including correction of vaginal flora disturbances
with restoration of normal biocenosis and, if indicated, local estrogen therapy to improve
tissue repair.

B DISCUSSION

The technique used for cystocele correction was subfascial implantation of Pelvix
endoprostheses. It was found that subfascial implantation of Pelvix endoprostheses for
significant pelvic organ prolapse provides high clinical efficacy and minimizes the risk of
side effects. The use of synthetic materials in pelvic floor surgery significantly reduces the
number of surgical failures but is associated with an increased risk of complications (some
of which are unique to synthetic materials) compared to traditional surgical interventions
[26]. At the same time, simultaneous correction of all identified anatomical and functional
problems of the pelvic floor was performed, restoring normal anatomical position and
function of the pelvic organs.

Technique of Vaginal Extraperitoneal Colpoplasty with Perforated Polypropylene
Implant

The surgeries were performed under spinal anesthesia with or without intravenous
anesthesia in the Trendelenburg position of 30 °. A Foley catheter No. 16-20 Ch was
inserted into the bladder, inflating its balloon to 20 ml. For hydrodissection in the tissues
of the anterior vaginal wall and under the pubocervical fascia, approximately 40 ml of
saline was injected. A 2-3 c¢m incision was made in the anterior vaginal wall, proximal
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to the external urethral orifice but not reaching the external cervical os, cutting through
the vaginal mucosa and pubocervical fascia. The posterior bladder wall was mobilized
mainly bluntly, including the lateral sides, exposing the paravaginal space and connective
tissue space around the obturator foramen. Both sides were palpated to identify the lower
branches of the pubic bones, the ischial tuberosity, and the tendinous arches of the pelvic
fascia.

A 1.0 cm long skin incision was made at the level of the clitoris in the left groin-fold area.
Under skin control, a Urofix PL guide needle was used to pass through the pelvic obturator
membrane. Thus, one end of the guide was located on the skin of the groin-fold area, and
the other end pierced the obturator membrane into the vagina. A similar procedure was
performed on the right side. Through the cannula of the guide, a polypropylene mesh
(implant) was introduced. The implant was shaped into an isosceles trapezoid based on
the distance between the internal surfaces of the ischial tuberosities, with the trapezoid’s
base being about half the transverse size of the pelvic outlet and the narrow base no more
than the width of the cervix + 2 cm. The length of the trapezoid’s sleeve was up to 10 cm
with a width of 1 cm each. The sleeves of the implant were symmetrically fixed on each side
with non-absorbable sutures (prolene, monofil) 2/0, with similar sutures in the anterior
vaginal incision attaching the anterior edge of the implant to the pubocervical fascia and
the posterior edge to the paracervical tissues. The sleeves of the implant were drawn out
through the vaginal cannulas and, after straightening the implant without tension, were
placed under the posterior bladder wall. The vaginal mucosa was closed with continuous
absorbable sutures. Excess implant sleeves were trimmed subcutaneously after removing
the guide cannula. The vagina was tamponed.

Follow-up examinations were conducted 12 months after surgery and then annually.

The complications that occurred in the immediate postoperative period are reflected
in Table 2.

As can be seen from Table 2, pelvic pain in the immediate postoperative period among
the control group C of patients was observed in 100% of cases, whereas in 20 patients who
underwent immunocorrection with Immunofan (group A) in the preoperative period -
in 85% of cases; among patients in group B (immunocorrection with Immunofan + saffron
tincture), this indicator also did not exceed 85%.

-IIE-::?II;:ostoperative complications occurring with cystocele correction by groups

Complications ﬁ:;:)p e ﬁ:’zl:)p = ﬁr:zl:)p &
Pelvic pain 20 (100%) 17 (85%) 17 (85%)*
Hematomas of the perineum and vagina 2 (10%) 1 (5%) -
Abscess of the Retzius space 1 (5%) - -
Discomfort and sensation of a foreign body in the vagina 5 (25%) 3 (15%) 2 (10%)
Difficulties with urination 2 (10%) 2 (5%) 1 (5%)
Feeling of incomplete bladder emptying 4 (20%) 3 (15%) 2 (10%)
Infection of the surgical wound or urinary tract 3 (15%) 2 (10%) 1 (5%)

Note: P<0,05.
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According to ultrasound data, perineal and vaginal hematomas were not found in the
control group; such complications were present in 10% of Group A and 5% of Group B.The
identified hematomas measured 3x5 cm and resolved independently without leaving any
trace.

In the immediate postoperative period, Retzius space abscesses were not observed in
the control group or among patients who received immunocorrection with immunofan
+ saffron tincture; this complication occurred in 5% of Group A. Abscesses were surgically
drained without removal of the implant.

After cystocele correction surgery, complaints of discomfort and a foreign body
sensation in the vagina were present in 10% of the patients in the control group, 25% of
Group A, and 15% of Group B.

In the immediate postoperative period, complaints about difficulty urinating were
noted in all groups of operated patients. However, the frequency of these complaints
varied sharply between groups: in the control group and Group B, such complaints were
reported by only 5% of patients, while in Group A, the rate was 10%.

Complaints of a feeling of incomplete bladder emptying were observed in 10% of the
control group, 20% in Group A, and 15% in Group B.

The impact of chronic chlamydial infection, despite the specificand immunocorrective
treatment in the preoperative period, was evident in the postoperative wound healing.
Among the control group, infection of the surgical wound or urinary tract was observed
in only 5% of the patients, while among patients with chronic chlamydia, it was presentin
15% of Group A and 10% of Group B.

In the long-term follow-up, operated patients were examined at 6 and 12 months;
after 12 months, we managed to examine 18 patients from Group A and 17 patients each
from the control group and Group B. The results are shown in Table 3.

As indicated in Table 3, the recurrence of cystocele 12 months after surgery was
observed in 5.88% of the control group, whereas among patients who had chronic CH
and received preoperative antibiotic therapy with immunocorrection using Immunofan,
the recurrence rate was almost 3 times higher (16.7%) compared to the control group.
However, among patients who received immunocorrection with Immunofan plus saffron
tincture, the recurrence did not exceed 11.76% (i.e., twice as high as in the control group).
The cause of cystocele recurrence in 4 (3.2%) patients out of 6 was the shrinkage of the
mesh implant (2 cases each from groups A and B).

Table 3

Early postoperative complications that arose during cystocele correction by groups
Complications :‘i:_::p 5 g:_:l;p = s::l;p <
Recurrence of cystocele 3(16,7%) 2(11,76%) 1(5,88%)
Shrinkage of the mesh implant 3(16,7%) 1(5,88%) -
Difficulty urinating 2(11,11%) 1(5,88%) 1(5,88%)
Erosion of the vaginal wall 3(16,7%) 1(5,88%) 1(5,88%)
Persistent discomfort in the suprapubic area 4 (22,22%) 2(11,76%) 2(11,76%)
New (de novo) onset of urgency syndrome 2(11,11%) 1(5,88%) -
Discomfort during sexual activity 4 (22,22%) 3(17,65%) 2(11,76%)

«Xupyprua BoctouHasa EBponax, 2025, Tom 14, N2 1 121



The State of Immunity and Methods of Its Correction in the Preoperative Period in Patients with Cystocele
against the Background of Chlamydial Infection of the Pelvic Organs and Other Urogenital Organs

In the long term, after cystocele correction, implant shrinkage was not observed in the
control group; this complication was seen in 16.7% of patients in group A and 5.88% in
group B (2 times lower than in group A).

Difficulty in urination was observed in 5.88% of patients in the control and group B;
in group A, it occurred in 11.11% of cases.

Twelve months after the operation, vaginal wall erosion was found in 5.88% of patients
in both the main group and group B, and in 11.11% of patients in group A. All erosions
were treated conservatively.

Complaints of persistent discomfort in the suprapubic area were reported
by 2 (11.76%) patients from group B and from the control group.

Twelve months after the operation, de novo urgent syndrome was not observed
among patients in the control group; however, this complication occurred in 2 (11.11%)
patients in group A and in 1 (5.88%) patient in group B.

Sexual discomfort was reported in 4 (22.22%) patients in group A, 3 (17.65%) in group
B, and 2 (11.76%) among patients in the control group.

On pelvic floor ultrasound 12 months after the operations, improvement in the height
of the tendinous center and diastasis of the levators was noted compared to preoperative
values, with no significant fluctuations in the width of the m. bulbocavernosus.

During the same postoperative period, satisfactory results (complete restoration of
functional changes, but with cystocele recurrence of stages I-Il) were noted in 11.77% of
patients in the control group and in 16.7% of patients in group B; in group A, satisfactory
results were observed in 18% of patients.

Twelve months after the cystocele operations, good results (absence of recurrence
and restoration of functional changes) were observed in 88.23% of patients in the control
group and in 83.3% of patients in group B; in group A, similar results were seen in 82%
of patients. There is every reason to believe that the difference in the number of good
results among patients in groups A and B compared to those who did not have chronic
chlamydiosis (4.7% and 6.23%, respectively) can be attributed not only to the significant
reduction in immunity due to chlamydiosis but also to the use of host cells by chlamydia
as a source of building material and energy for replication, persistence, and dissemination
of the pathogen. On the other hand, considering that there is currently no laboratory
method to avoid both false-positive and false-negative results in detecting chlamydiosis,
one cannot be completely certain of the complete eradication of the infection after a
single specific treatment. The latent course of the infection may negatively affect the
results of such a complex operation as cystocele correction, where surgical manipulations
are performed on delicate, often very thin anatomical structures.

Thus, in the long term after cystocele correction surgeries, complications were
observed over a wide range and quite frequently. In the control group, the frequency of
complications matched recent literature data [27, 28], which cannot be said for patients
who had chronic chlamydiosis, as we did not find literature data on such cases.

At the same time, comparing both immediate and long-term results of cystocele
correction surgeries in patients with chronic chlamydiosis who received antibiotic
therapy and immunocorrection preoperatively, it can be asserted that the best results,
approaching those of patients not affected by chlamydiosis, were observed among
patients who received immunocorrection using Immunofan plus saffron tincture.
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B CONCLUSIONS

1.

Considering the widespread sharp increase in urogenital infections in pelvic organ
prolapse in women, thorough microbiological research is necessary: according to our
data, chronic chlamydiosis is found in 14.34% of patients with cystocele.

The presence of chronic CH in patients with cystocele contributes to significant
disruption of the body’s immune defense with suppression in the T-cell component
and imbalance in humoral immunity indicators.

The presence of chronic CH and clinical signs of immunodeficiency in patients
with cystocele are direct indications for the prescription of appropriate eradication
antibacterial and immunocorrective therapy in the preoperative period.

In patients with chronic CH, Immunofan has a noticeable immunocorrective effect,
manifested as positive dynamics in both cellular and humoral immunity indicators; at
the same time, conducting this therapy with Immunofan in combination with 0.33%
saffron tincture is a method of immunocorrection that is 20% more effective (P<0.05).
In the long postoperative period, good results of cystocele correction were observed
to be 4.7% lower than in patients not suffering from CH when using Immunofan plus
0.33% saffron tincture, while with immunocorrection using only Immunofan, it was
6.23% lower(P<0.05).

Considering that there is currently no laboratory method to avoid both false-positive
and false-negative results in detecting chlamydiosis, one cannot be fully confident of
the complete eradication of the infection after a single specific treatment. The latent
course of the infection may negatively affect the results of such a complex cystocele
correction operation, where surgical manipulations are performed on delicate, often
very thin anatomical structures.

REFERENCES

American College of Obstetricians and Gynecologists and the American Urogynecologic Society; INTERIM UPDATE: This Practice Bulletin
is updated as highlighted to reflect the US Food and Drug Administration order to stop the sale of transvaginal synthetic mesh products
for the repair of pelvic organ prolapse. Pelvic Organ Prolapse. Female Pelvic Med Reconstr Surg. 2019 Nov/Dec;25(6):397-408. doi: 10.1097/
SPV.0000000000000794

Good MM, Solomon ER. Pelvic Floor Disorders. Obstet Gynecol Clin North Am. 2019 Sep;46(3):527-540. doi: 10.1016/j.09c.2019.04.010
Weintraub AY, Glinter H, Marcus-Braun N. Narrative review of the epidemiology, diagnosis and pathophysiology of pelvic organ prolapse. Int Braz
J Urol. 2020 Jan-Feb;46(1):5-14. doi: 10.1590/51677-5538.1BJU.2018.0581

Capobianco G, Madonia M, Morelli S, et al. Management of female stress urinary incontinence: A care pathway and update. Maturitas.
2018;109(3):32-38. doi: 10.1016/j.maturitas.2017.12.008

Kowalik CG, Cohn JA, Gomelsky A, Dmochowski RR. Urinary incontinence in women: non pharmacologic approaches and newer
pharmacotherapies. An update. Minerva Med. 2017 Jun;108(3):255-267. doi: 10.23736/50026-4806.17.05009-1

Danilov VV, Volnykh 1Y, Danilov VV, et al. Loop operations in women with urinary incontinence and urodynamics of the lower urinary tract. Pacific
Medical Journal. 2022;2:60-65. doi: 10.34215/1609-1175-2022-2-60-65. (in Russian).

Filimonov VB, Vasin RV, Vasina IV, et al. Surgical treatment of genital prolapse using ultra-light polypropylene meshes. Urology, 2017;2:14-23. doi:
https://dx.doi.org/10.18565/urol.2017.2.14 (in Russian)

Ashok K, Petri E. Failures and complications in pelvic floor surgery. World J Urol. 2012 Aug;30(4):487-94. doi: 10.1007/500345-011-0808-7
Mironska E, Chapple C, MacNeil S. Recent advances in pelvic floor repair. F1000Res. 2019;48):F1000 Faculty Rev-778. doi: 10.12688/
f1000research.15046.1

Kevlishvili S, Kvlividze O, Kvirkvelia V, et al. Socio-economic features of sexually transmitted infections among MSM in Georgia. Georgian Med
News. 2023 May;338(2):78-86.

Shroff S. Infectious Vaginitis, Cervicitis, and Pelvic Inflammatory Disease. Med Clin North Am. 2023 Mar;107(2):299-315. doi: 10.1016/j.
mcna.2022.10.009

Igietseme JU, Omosun Y, Nagy T, et al. Molecular Pathogenesis of Chlamydia Disease Complications: Epithelial-Mesenchymal Transition and
Fibrosis. Infect Immun. 2017 Dec 19;86(1):e00585-17. doi: 10.1128/IA1.00585-17

Shaw TJ, Rognoni E. Dissecting Fibroblast Heterogeneity in Health and Fibrotic Disease. Curr Rheumatol Rep. 2020 Jun 19;22(8):33-37. doi:
10.1007/511926-020-00903-w

«Xupyprua BoctouHasa EBponax, 2025, Tom 14, N2 1 123


https://dx.doi.org/10.18565/urol.2017.2.14

The State of Immunity and Methods of Its Correction in the Preoperative Period in Patients with Cystocele
against the Background of Chlamydial Infection of the Pelvic Organs and Other Urogenital Organs

20.

21.

22,

23.

24,

25.

26.

27.

28.

Plikus MV, Wang X, Sinha S, et al. Fibroblasts: Origins, definitions, and functions in health and disease. Cell. 2021 Jul 22;184(15):3852-3872. doi:
10.1016/j.cell.2021.06.024

Caven LT, Carabeo RA. The role of infected epithelial cells in Chlamydia-associated fibrosis. Front Cell Infect Microbiol. 2023 May 17;13:1208302.
doi: 10.3389/fcimb.2023.1208302

Mayavannan A, Shantz E, Haidl ID, et al. Mast cells selectively produce inflammatory mediators and impact the early response to Chlamydia
reproductive tract infection. Front Immunol. 2023 Apr 17;14:1166068. doi: 10.3389/fimmu.2023.1166068

Jolly AL, Rau S, Chadha AK, et al. Stromal Fibroblasts Drive Host Inflammatory Responses That Are Dependent on Chlamydia trachomatis Strain
Type and Likely Influence Disease Outcomes. mBio. 2019 Mar 19;10(2):e00225-19. doi: 10.1128/mBi0.00225-19

Zhu GD, Cao XJ, Li YP, et al. Identification of differentially expressed genes and signaling pathways in human conjunctiva and reproductive tract
infected with Chlamydia trachomatis. Hum Genomics. 2021 Apr 19;15(1):22. doi: 10.1186/540246-021-00313-8

Dos Santos LM, Vieira MRMDS, Vieira RC, et al. Prevalence and circulant genotypes of Chlamydia trachomatis in university women from cities in
the Brazilian Amazon. PLoS One. 2024 Jan 2;19(1):e0287119. doi: 10.1371/journal.pone.0287119

Hiyama Y, Takahashi S, Yasuda M. AAUS guideline for chlamydial urethritis. J Infect Chemother. 2022 Feb;28(2):142-145. doi: 10.1016/j.
jiac.2021.11.024

Tulijakov V, Radchenko V, Osinskaja T, et al. Changing immune status in patients with reactive spondyloarthritis of Chlamidial genesis. Georgian
Med News. 2022 Jan;322:115-121. (in Russian)

Gomberg M.A,, Soloviev A.M., Chernousoe A.D. Rationale for immunotherapy in the treatment of recurrent urogenital chlamydia. STD.
2000;2:30-36 (in Russian)

Ghasemzadeh Rahbardar M, Hosseinzadeh H. A review of how the saffron (Crocus sativus) petal and its main constituents interact with the Nrf2
and NF-kB signaling pathways. Naunyn Schmiedebergs Arch Pharmacol. 2023 Sep;396(9):1879-1909. doi: 10.1007/500210-023-02487-5

Aissa R, Ibourki M, Ait Bouzid H, et al. Phytochemistry, quality control and medicinal uses of Saffron (Crocus sativus L.): an updated review. J Med
Life. 2023 Jun;16(6):822-836. doi: 10.25122/jm|-2022-0353.

Isaev G.B., Imamova N.D., Mirzoev E.B. The effect of saffron stigma infusion on the immune status of purulent-septic patients with diabetes
mellitus. Achievements of Medical Science and Azerbaijan. Baku. 1998;2:35-40.

Mancuso E, Downey C, Doxford-Hook E, et al. The use of polymeric meshes for pelvic organ prolapse: Current concepts, challenges, and future
perspectives. J Biomed Mater Res B Appl Biomater. 2020 Apr;108(3):771-789. doi: 10.1002/jbm.b.34432

Tuong MNE, Patel NA, Zillioux JM, Rapp DE. Urinary Incontinence Research: Compliance With Research Standards for Clinical Studies. Urology.
2020 Mar;137:55-59. doi: 10.1016/j.urology.2019.11.032

Deffieux X, Perrouin-Verbe MA, Campagne-Loiseau S, et al. Diagnosis and management of complications following pelvic organ prolapse
surgery using a synthetic mesh: French national guidelines for clinical practice. Eur J Obstet Gynecol Reprod Biol. 2024 Mar;294:170-179. doi:
10.1016/j.¢jogrb.2024.01.015

124 "Surgery Eastern Europe", 2025, volume 14, No. 1



	_Hlk176413004
	_Hlk176413221
	_Hlk176413445

