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ABSTrAcT

The study aimed to determine the degree of extension of urogenital climacteric disorders and clinical 
effectiveness of topical hormonal correction in combination with surgical, anti-inflammatory and immuno-
logical treatment.

Present article contains the results of comprehensive examination and treatment of 2 groups of female 
patients with genital prolapse and urogenital climacteric disorders. Women from the study group (n=25) 
underwent surgical methods of treatment, including the impact on the mucosa of nitric oxide in the regime 
of coagulation and concomitant therapy and anti-inflammatory therapy with interferon-α2 (500.000 IU) in 
combination with antioxidant complex (tocopherol acetate and ascorbic acid) in the form of rectal sup-
positories featuring anti-proliferative, antiviral, anti-inflammatory and immunomodulatory action in com-
bination with topical hormonal correction with a drug containing 0.5 mg of estriol. Control group patients 
(n=25) were treated surgically without hormonal and anti-inflammatory therapy.

High effectiveness of the method for correction of urination disorders, atrophic colpitis and vulvovagi-
nitis was observed in I group as compared to II group. Effectiveness of surgical correction in combination 
with anti-inflammatory and hormonal therapy reached 96% as compared to 64% of the control group pa-
tients who underwent only surgical treatment.

A bed day limit (12 bed days) for elective patients with genital prolapse accompanied with urogenital 
climacteric disorders restricts the possibility to fully complete preoperative preparation under in-patient 
treatment and perform reasonable hormonal correction at the ambulatory stage.

Topical anti-inflammatory, immunomodulatory and hormonal correction in combination with surgical inter-
vention revealed positive changes in the treatment of urination disorders, atrophic colpitis and vulvovaginitis.

The use of a human recombinant interferon alpha-2b preparation and a drug containing 0.5 mg of es-
triol may be considered as an alternative method for correcting of urination disorders of varying severity 
and for comprehensive therapy of urination disorders, preoperative preparation and following surgical 
reconstructive vaginal interventions.
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is characterized by symptoms associated with vag-
inal atrophy (atrophic vaginitis) and urination dis-
orders (cystourethral atrophy). Symptoms of cys-
tourethral and vaginal atrophy occur at similar 
rates due to morphological features of vaginal and 
urothelial epithelium. 

According to D. Barlow and co-authors (2009), 
who studied 2.045 British women, urogenital cli-
macteric disorders were encountered by half of 
the women aged 55-85 years; only 11% of the pa-
tients attracted the physician’s attention to the 
symptoms. According to other researchers, the 

introduction

Urogenital climacteric disorders are a complex 
of vaginal and urinary symptoms associated with 
deve-lopment of atrophic and dystrophic processes 
in estrogen-dependent tissues and structures of the 
lower third of the genitourinary tract: urinary blad-
der, urethra, vagina and ligamentous apparatus of 
small pelvis and pelvic floor muscles. Menopause 
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rate of urogenital climacteric disorders lasting for 
more than 5 years varies from 3% in the peri-
menopause to 60% in the postmenopause [Al 
Baghdadi O, Ewies A, 2009; Calleja-Agius J, 
Brincat M, 2009]. Unlike vasomotor symptoms of 
menopausal syndrome, which often level off with 
time, urogenital climacteric disorders are pro-
gressive and significantly affect women’s sexual 
health and quality of life and almost always re-
quire treatment. Age-proportional sexual activity 
decrease is encountered by 70% of women suffer-
ing from urogenital climacteric disorders. More 
than 30% of women complained of dyspareunia 
and/or vaginal dryness and attributed these very 
symptoms to lower sexuality. The highest rate and 
intensity of urogenital climacteric disorders is ob-
served in smoking women and in those patients 
who have undergone treatment of breast cancer 
[Al Baghdadi O, Ewies A, 2009].

Sensitivity of urinary tract structures to sex 
steroids is based on peculiarities of embryogen-
esis. It has been demonstrated that both urinary 
and genital tracts originate from an early em-
bryo’s intermediate mesoderm; this accounts for 
the presence of estrogen, progesterone and an-
drogen receptors and high sensitivity of these 
receptors to steroid hormones. The authors iden-
tified localization of α- and β-estrogen receptors 
(ERα and ER-β), progesterone receptors (A and 
B) and androgen receptors in all genitourinary 
tract structures using immunological and immu-
nocytochemical methods. It has been estab-
lished, that sex hormone receptors are located in 
basal and parabasal vaginal epithelial cells, 
smooth muscle vascular cells, lower third of va-
gina, perineal skin and striated muscles, urothe-
lium, vaginal vascular epithelium, bladder wall 
and urethra [Gebhardt J et al.,2001; Utian W et 
al., 2008; Calleja-Agius J, Brincat M, 2009].

Estrogen receptors feature the highest den-
sity. Located in ectoderm derivatives, they, ap-
parently, play the leading role in the develop-
ment of vaginal and vulvar diseases. It has been 
demonstrated that urinary tract and vaginal 
structures have different sex hormone receptor 
population and density; this accounts for asyn-

chronous response of different structures to hor-
mone replacement therapy. Results of a study 
that considerably expand the view of the genito-
urinary tract’s reception were published in 2008: 
a large group of steroid nuclear receptors – es-
trogen-related receptors (3 isoforms – ERR-α, 
ERR-β and ERR-γ) – was found in vaginal wall 
biopsy samples [Cavallini A et al., 2008].

Progesterone receptors function as progesterone 
stimulated gene transcription activators in response 
to progesterone. Type A progesterone receptors fea-
ture only a minimal role and may inhibit activity of 
type B progesterone receptors. Different cells of one 
and the same organ may feature different isoforms 
of progesterone receptors. The least studied identi-
fied genitourinary tract receptors are androgen re-
ceptors. It is known that their density varies with 
time: it decreases in the menopause and increases 
under pressure of therapy [Raghunandan C et al., 
2010]. It has been demonstrated that sex hormones 
affect adrenergic and acetylcholine receptors of the 
genitourinary tract. There are 5 subtypes of musca-
rinic acetylcholine receptors (M1-M5). Human de-
trusor primarily contains M2 and M3 acetylcholine 
receptors. Although M2 acetylcholine receptors 
constitute 80% of muscarinic bladder receptors, M3 
acetylcholine receptors play a more important role 
in detrusor contractility.

Primary stages of urogenital climacteric dis-
orders pathogenesis:
• devascularization of bladder wall, urethra, vag-

inal wall, development of detrusor/urethral/
vaginal ischemia, reduced transudation,

• impaired proliferation of vaginal and urethral 
epithelium, glycogen synthesis reduction, 
change of the vaginal secretion type, risk of a 
secondary infection,

• altered collagen synthesis and metabolism in 
a small pelvis ligamentous apparatus, elastic-
ity degradation, fragility; as a result, colpop-
tosis and impaired urethral motility and posi-
tion, development of stress-induced urinary 
incontinence,

• reduced amount of α and β adrenergic receptors 
in urethra, neck and base of urinary bladder;

• change of muscarinic receptor sensitivity to ace-
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tylcholine, reduced sensitivity of myofibrils to 
noradrenalin, reduced muscle bulk and contrac-
tive activity of myofibrils, myofibrillar atrophy,

• reduced blood supply and oxygenation of a 
vaginal wall reduced transudation, develop-
ment of dyspareunia symptoms.
In recent years a lot of attention has been 

drawn to the evaluation of a pathological impact 
of oxidative stress on the development of a range 
of estrogen-deficient diseases, including urogeni-
tal climacteric disorders. It has been demonstrated 
that sex hormone deficiency causes hypoxic con-
ditions in dependent organs and tissues and re-
sults in the imbalance of pro-oxidant and anti-
oxidant systems characterized by increased con-
centration of active oxygen forms. Such altera-
tions lead to activation of lipid peroxidation pro-
cesses, enzyme inactivation and development of 
oxidative modifications of proteins and DNA 
[Sánchez-Rodríguez M et al., 2012].

Taking into consideration such negative bio-
chemical shifts, it is reasonable to use drugs char-
acterized by antioxidant activity as a part of a ther-
apy. M. Sánchez-Rodríguez and co-authors report 
that menopause is a significant risk factor of oxida-
tive stress development (relative risk 2.62; 95% 
confidence interval 1.35-5.11; p<0.01) [Behr G et 
al., 2012]. Development of vaginal atrophy symp-
toms is caused by changes in the vulvar and vagi-
nal regions characterized by mucosal thinning, de-
creased blood flow and secretion. Vaginal length 
may be shortened, especially in the absence of 
sexual encounters. Vaginal elasticity and folding 
decrease; mucosal petechial hemorrhages occur. 
Change of the cell composition of vaginal mucosa 
results in the impairment of microbiocenosis. Dis-
appearance of intermediate vaginal epithelial cells 
results in decreased glycogen synthesis and change 
of vaginal secretion type (disappearance of Lacto-
bacillus, pH increase). However, there is an in-
crease in the rate of bacterial vaginosis in premeno-
pausal women as compared to postmenopausal 
women due to prevalence of protectively acting 
lactobacilli Atopobium vaginae in the biocoenosis 
of the latter. Detection of A. vaginae results in pre-

scription of antibacterial therapy, which is unrea-
sonable for postmenopausal patients [Costantino 
D, Guaraldi C, 2008; NAMS, 2013]. According to 
the obtained data, subtypes Lactobacillus iners and 
Lactobacillus crispatus prevail in the vaginal bio-
tope of healthy postmenopausal women.

The study is aimed at evaluating the degree of 
extension of urogenital climacteric disorders 
and determining clinical effectiveness of surgi-
cal correction alone and in combination with 
hormonal, anti-inflammatory and immunomodu-
latory therapy.

Material and MethodS

The examination and treatment of patients 
with genital prolapse and local urogenital cli-
macteric disorders, who were divided into 2 
groups, were performed. The average age of pa-
tients from both groups was 65 years, the dura-
tion of menopause varied from 4 to 15 years.

Women from the study group (n=25) under-
went surgical methods of treatment: vaginal hys-
terectomy by means of anterior colpotomy, cir-
cular purse cystoplasty, longitudinal colpoperi-
neorrhaphy and plastic surgery of m. levator ani 
with subsequent treatment of sutures with nitric 
oxide in the coagulation mode, which also pro-
vides anti-inflammatory effect.

In the perioperative period, the women were 
prescribed anti-inflammatory therapy with 
interferon-α2b (500.000 IU) in combination with 
an antioxidant complex (tocopherol acetate and 
ascorbic acid) in the form of rectal suppositories 
featuring anti-proliferative, antiviral, anti-in-
flammatory and immunomodulatory action in 
combination with topical hormonal correction 
by drug, containing 0.5 mg of estriol. Control 
group patients (n=25) were treated surgically 
without hormonal or anti-inflammatory therapy.

Methods of examination included somatic 
and gynecological anamnesis. Urogenital cli-
macteric disorders were analyzed by means of 
common clinical examination (examination of 
the degree of atrophic changes of vaginal and 
cervical skin and mucosae, and the condition 
of mammary glands). Instrumental examina-
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Figure 2. The primary symptoms encountered by pa-
tients with genitourinary disorders

NoTeS: nycturia (    ), sleep disorder (    ), frequent uri-
nation (   ), scalding (    ), stress urinary inconti-
nence (    ), vaginal itching (   ), dryness around ex-
ternalia (    )

Figure 1. Gynecologic diseases in patients with uro-
genital climacteric disorders

NoTeS: pelvic wall ptosis (    ), colpoptosis (    ), cysto-
cele (    ), prolapse of the uterus (    ), chronic cervi-
citis (   ), chronic salpingitis (   ), endometrial pa-
thology (    )

tion involved blood pressure measurement, ul-
trasound investigation of small pelvis, colpos-
copy, hysteroscopy and diagnostic and treat-
ment curettage of endocervix and endome-
trium, mammography, electrocardiography, 
chest radiography. Laboratory examination 
involved colpocytology, bacterioscopy, vagi-
nal pH determination, morphological state-
ment on the condition of endometrium and en-
docervix, tumor markers CA-125, CA-19-9, 
CA-15-3, CA-72-4, CIFRA in blood serum, 
biochemical blood assay, coagulography and 
determination of sex hormones.

For an assessment рН vaginas, mixed a vagi-
nal secret with a drop of 10% potassium hydrox-
ide, then conducted microscopic research of na-
tive preparations of the separated vagina. Crite-
ria of a bacterial vaginosis are existence of ho-
mogeneous and liquid vaginal allocations, pH of 
vaginal allocations higher than 4.5, existence of 
“key cells” and positive “amine test”.

reSultS

Summarizing the results of conducted studies 
it was revealed, that somatic diseases distin-
guished by anamnesis were as follows: chronic 
pyelonephritis (24%), chronic gastritis (51%), 
vertebral osteochondrosis (25%), I-II-degree hy-
pertensive disease (4%), chronic bronchitis 
(7%), lower limb joint arthrosis (12%). Gyneco-
logical diseases were as follows: pelvic wall pto-
sis (100%), colpoptosis (100%), cystocele 
(74%), prolapsed of the uterus (78%), chronic 
cervicitis (75%), chronic salpingitis (41%) and 
endometrial pathology (5%) revealed in the 
course of an ultrasound investigation.

The gynecologic diseases in patients with 
urogenital climacteric disorders are presented 
in figure 1.

The primary symptoms encountered by pa-
tients with climacteric urinary disorders are 
presented in figure 2.

The primary symptoms encountered by patients 
with genitourinary disorders were as follows: dry-
ness around externalia (96%), vaginal itching 
(54%), stress urinary incontinence (74%), scalding 

(35%), frequent urination (85%), especially at 
night (up to 4 instances of urination), sleep disor-
der (85%), nycturia (9%), bloody issue from geni-
tal tracts in case of physical stress or sexual en-
counter (17%). Common somatic symptoms, such 
as sleep disorder due to impaired urination and 
cognitive disorders, reflected worsening of life 
quality of all patients.

According to ECG data, 25% of examined pa-
tients featured moderate alterations of the myo-
cardium. Maximum blood pressure reached 
150/100 mm Hg. Biochemical blood serum test 
revealed moderate increase in the levels of urea 
and cholesterol, reduction of activated partial 
thromboplastin time down to 9.4 (normal range 
– 1.7-8.3 mm/l) due to increase in the fibrinogen 
level up to 4.92 (normal range – 1.8-3.8 g/l), 
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which is typical for moderate hypercoagulation.
The concentration of tumor-associated carbo-

hydrate antigens CA-72-4, CA-125, CA-19-9, 
CEA, CA-15-3, CIFRA in blood serum conformed 
to physiological estimates in all examined patients.

No estrogen deficiency was observed in blood 
serum; the figures varied within the physiologically 
normal range for postmenopause (30-34.5 pkg/ml), 
whereas the normal estrogen level for menopausal 
age is under 30 pkg/ml; this was accompanied by 
the absence of general menopausal disorders in pa-
tients. Clinical urine assay revealed a slightly in-
creased white blood cell level.

Vaginal mucosa exhibited pale pink color, no 
folding in all patients (100%); 98% of patients 
featured petechial subepithelial hemorrhages 
(postmenopause of 10-15 years).

Control group patients (II group) suffered 
from the following: colpoptosis, vaginal wall 
ptosis (35%), cystoptosis (15%), proctoptosis 
(10%). Colposcopy revealed thin epithelium, 
pale pink color and pronounced vascular pat-
tern of the vaginal part of cervical mucosa, hy-
peremia, friability of subepithelial stromal ves-
sels, absence of vascular contraction at acetic 
acid test; this is the pattern of atrophic colpitis. 
Colpocytology showed signs of inflammation 
and moderately increased white blood cell level 
in swab samples, imbalanced vaginal pH.

Ultrasound investigation of small pelvis re-
vealed that the maximum thickness of the endo-
metrium was 5 mm. The uterus and ovaries were 
smaller than normal. Plain hysteroscopy with 
separate diagnostic and treatment curettage of 
endometrium and endocervix was performed in 
54% of patients. Mucosae of the cervical canal 
and the uterine cavity were pale pink, homoge-
nously thinned and had no pronounced vascular 
pattern. Cervical mucosal scrapes featured atro-
phic cells, at the endometrium – atrophic glands.

Preoperative preparation in I group in-
cluded administration of interferon-α2b in the 
form of rectal suppositories containing recom-
binant interferon-α2b in the dose of 500.000 
IU featuring anti-inflammatory, anti-prolifera-
tive, antiviral and immunomodulatory effects; 

administration of 1 rectal suppository b.i.d. 
for 5 days helped to neutralize signs of colpi-
tis and vulvovaginitis.

All women of I group underwent hormonal 
correction of urination disorders with a drug, 
containing 0.5 mg of estriol in the vaginal 
form suppositories: 1 per day for 3 weeks, 
after that – 1-2 suppositories per week. Treat-
ment lasted for 3-6 months on the average 
with an interval of 2-4 weeks.

Surgical treatment was followed by 1 therapy 
course of hormonal correction for 100% of pa-
tients in I group. All patients of I group under-
went preoperative hormonal therapy, which 
lasted for 3-4 days. Patients of II group (100%) 
did not undergo hormonal correction.

Clinical effectiveness of the therapy of uro-
genital climacteric disorders in I group reached 
96% (on the basis of subjective and objective 
therapeutic signs). Dryness, vaginal itching and 
scalding disappeared after 3-4 days of therapy. 
Vaginal and bladder mucosal structures restored 
and mucoid discharge appeared on 4-th day of 
topical therapy. Urethral blood supply improve-
ment, restoration of the urethral muscle tone and 
mucosa supported development of continence. 
Longer intervals between urinations, absence of 
urination disorders manifestations and nycturia 
were observed on 11-12 days. Improvement of 
blood supply and contractility of pelvic floor 
muscles, as well as of the ligamentous apparatus 
supported development of continence.

After a month of topical hormonal therapy, 
longer intervals between urinations and im-
provement of urine passage quality were ob-
served; panty liners remained dry, sleep nor-
malized. All these factors supported improved 
quality of life. Cholesterol level decreased to 
the normal range and positive dynamics of the 
blood lipid spectrum was revealed.

Dynamics of symptoms in the setting of com-
prehensive therapy in I group women, compared 
with II group are presented in figure 3.

Positive dynamics and disappearance of uro-
genital climacteric signs were observed in 64% 
of II group patients.
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Common effectiveness of surgical correction 
in combination with anti-inflammatory and hor-
monal therapy in patients of I and II groups 
without hormonal corrections, are presented in 
the figure 4.

diScuSSion

Thus, effectiveness of topical anti-inflamma-
tory and hormonal correction of urogenital cli-
macteric disorders with estrogens in the dose of 
0.5 mg reached 75%. Positive effect persisted 
for 1 month after topical hormone therapy had 
been withdrawn; this indicates the need in re-
fresher courses of topical hormonal correction.

Comprehensive therapy as a tool of correcting 
urination disorders, atrophic colpitis and vulvo-
vaginitis resulted in positive changes. Effective-
ness of surgical correction in combination with 
anti-inflammatory and hormone therapy reached 
96%.

Thus, patients with longer postmenopause 
(10-15 years) feature later atrophic changes. The 
longer the postmenopause, the more pronounced 
menopausal symptoms were.

Normal estradiol level in blood serum was 
accompanied by the absence of general meno-
pausal symptoms; thus, topical hormonal correc-
tion could be used in combination with a surgi-
cal intervention and symptomatic therapy.

Figure 3. Dynamics of symptoms in the setting of com-
prehensive therapy in I group (   ) women compared 
with II group (    )

Figure 4. Common effectiveness of complex therapy in 
patients of I and II groups
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Hormonal correction in combination with 
surgical, anti-inflammatory and immunomodu-
latory therapy helped to restore atrophic altera-
tions of the epithelium, normalize pH of the va-
gina and cervical mucosa, normalize the func-
tion of urination and improve quality of life.

Principles of comprehensive therapy include 
preoperative anti-inflammatory and immuno-
modulatory therapy, pathogenetic therapy – es-
trogen deficiency replacement, surgical correc-
tion of anatomical structures of urinary bladder, 
rectum, vaginal walls, symptomatic therapy of 
secondary pathology (hypotensive and sedative 
drugs), rational nutrition (diet, physical training, 
healthy lifestyle).

The number of bed days for elective patients 
under in patient treatment is limited; this renders 
full-fledged preoperative preparation hardly 
possible and indicates the need in performing 
such a preparation at the prehospital stage.

Topical anti-inflammatory, immunomodula-
tory and hormonal therapy revealed positive 
changes in correction of urination disorders, 
atrophic colpitis and vulvovaginitis.

Use of interferon-α2b, rectal suppositories in 
a dose of 500.000 IU and low doses of vaginal 
suppositories containing 0.5 mg of estriol may 
be considered as a method of choice in complex 
preoperative preparation and after surgical re-
construction of the vagina for comprehensive 
treatment of urogenital climacteric disorders.
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