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The article presents an analytical assessment of risk factors for distant postoperative urogenital disorders in women of 

older reproductive age after radical surgical treatment for uterine fibroids.  

The aim of the study was to optimize the diagnostic algorithm of genitourinary syndrome in women of older reproduc-

tive age after hysterectomy for uterine fibroids. 

Materials and methods – 80 women aged 40 to 50 years were examined: 40 patients after vaginal and laparoscopically 

assisted vaginal hysterectomy, 40 patients with abdominal hysterectomy, control – 30 relatively healthy women with 

asymptomatic fibroids. The examination was performed at the stage of preoperative observation and for 3 years after 

surgery. Research methods: data on the assessment of pelvic floor and urogenital dysfunction using a standardized 

POP-Q system, physical examination, the ICS classification was used to assess the severity of urinary incontinence; 

quality of life assessment using the MOS SF-36 questionnaire; standard methods of variation statistics.  

Research results and their discussion. The most important risk factors for genitourinary syndrome have been identi-

fied. These included obstetric and gynecological history (birth of large fetuses, episiotomies, birth trauma, high birth 

parity, ovarian surgery, the use of gonadotropin-releasing hormone agonists), chronic diseases accompanied by in-

creased intramuscularly; the presence of stigmas of undifferentiated connective tissue dysplasia; clinical manifestations 

of pelvic floor failure and functional disorders of the urethral sphincter.  

Conclusions. In the case of surgical treatment of uterine fibroids, it is advisable to take into account not only the pres-

ence of vaginal prolapse and initial dysuric manifestations, but also their predictors in the preoperative stage of the 

examination, as this may affect the choice of method and access in the case of surgical treatment of uterine fibroids. 

rehabilitation program and will obtain the expected effect of surgical recovery 
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1. Introduction 
The definition of "genitourinary syndrome" in-

cludes a range of manifestations most likely associated 

with the development of atrophic and dystrophic pro-

cesses in estrogen-dependent tissues and structures of the 

lower third of the urogenital tract (lower third of the ure-

ters, bladder, urethra, vagina), as well as in the ligament 

of the pelvis and pelvic floor muscles [1, 2]. The urgency 

of this issue is undoubtedly related to the increase in the 

percentage of such manifestations, the rejuvenation of 

this condition, and, as a consequence, a significant im-

pact on the quality of life of women. Hysterectomy in-

creases the risk of genitourinary syndrome. At the pre-

sent stage of development of gynecology, views on this 

operation have changed significantly, and hysterectomy 

and its consequences for the impact on somatic and psy-

chological status associated with postoperative acute circu-

latory ischemia of ovarian tissue are the subject of scien-

tific exchange of many panels. Hysterectomy for uterine 

fibroids is characterized by hypoestrogenic status, as the 

uterus with fibroids is a site of local hypoestrodiolemia, 

and the simultaneous removal of this depot, even with the 

preservation of ovarian tissue inevitably leads to disruption 

of steroid homeostasis [3, 4]. Estrogens are neurotransmit-

ters of the neuromuscular system of the vagina due to the 

high sensitivity of noradrenergic neurons, which are main-

ly localized in the vaginal fornices and are involved in 

maintaining the tone of the smooth muscles of the uterus, 

vagina and urethra. Estrogen deficiency can be a factor in 

the atony of the vaginal walls and lead to their omis-

sion [5, 6]. In addition, against the background of hypoes-

trogen cells of the multilayered squamous epithelium of 

the vagina decrease in size, and the intermediate layer re-

duces the ability to synthesize glycogen, as its amount in 

the vaginal epithelium is regulated by estradiol. Glycogen 

is involved in maintaining the acidity of the vagina. Gly-

cogen deficiency leads to anatomical and physiological 

insufficiency of the vaginal mucosa, reducing the number 

of lactobacilli and raising the pH level. This position is 

also confirmed by the fact that the neurovegetative and 

vasomotor components of post-hysterectomy syndrome 

tend to improve even without specific hormone therapy, 

while the symptoms of genitourinary syndrome persist and 

progress over time [6, 7].  
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It should be noted that the search for diagnostic 

predictors of urogenital disorders in the preoperative 

stage, timely diagnosis, development and use of surgical 

methods for prevention and correction of urogenital dis-

orders in the postoperative period, expanding the intro-

duction of modern high-tech methods of treatment of 

genital pathology. 

The aim of this study is to optimize the diagnostic 

algorithm of genitourinary syndrome in women of older 

reproductive age after hysterectomy for uterine fibroids.  

 

2. Materials and methods of the research 
In the period from 2015 to 2020, 80 women with 

symptomatic uterine fibroids who underwent hysterec-

tomy were examined on the basis of the gynecological 

department of the “Kyiv Perinatal Center”, the period 

after the operation was 3 years divided into the following 

groups. The main group included 40 patients aged 

45.9±1.3 years who underwent vaginal hysterectomy 

without appendages and laparoscopically assisted vaginal 

hysterectomy, the comparison group consisted of 40 pa-

tients with hysterectomy performed by abdominal access 

with an average age of 47.2±1.6 years. The mean age of 

patients in both the main and comparison groups had no 

statistically significant differences compared with con-

trols p<0.05. Exclusion criteria were: history of ovariec-

tomy, malignancies of any location, severe somatic pa-

thology, refusal of patients to participate in the study. 

The control group consisted of 30 women with asymp-

tomatic fibroids of reproductive age 44.7±1.3 years. 

All questions regarding the possibility of conduct-

ing these studies were agreed with the Commission on 

Bioethical Expertise and Ethics of Scientific Research of 

the “National Medical University named after O. O. Bo-

gomolets”, protocol No. 140 dated 21.12.2020, the study 

was performed with the analysis of medical records be-

fore surgical recovery retrospectively, all patients gave 

their voluntary consent to examination, questionnaires. 

The examination was performed both at the stage 

of preoperative observation and for 3 years after surgery. 

The research methods: physical examination of patients, 

assessment of pelvic floor condition (cough test, Valsal-

va test, “stoptest” probe with Kegel cones), diagnosis of 

urogenital dysfunction using a standardized POP-Q sys-

tem; the International Continence Society (ICS) classifi-

cation was used to assess the severity of urinary inconti-

nence; assessment of the patient's quality of life using the 

international standard questionnaire MOS SF-36; deter-

mination of vaginal pH by using CITOLAB pH test 

strips. The strip was inserted into the vagina with for-

ceps. The principle of the method is based on the absorp-

tion of the sample on the paper part by chemical reagents 

(methylene red and bromothymol blue) and the corre-

sponding color change. The result was compared with the 

corresponding pH value on the color scale indicated on 

the strip. 

Statistical processing of the results was performed 

using statistical packages IBM SPSS Statistics (ver. 21) 

and statistical environment R (ver. 3.1). Assessment of 

variability of indicators was performed by methods of 

variation statistics. For comparative analysis, we used the 

methods of nonparametric statistics – the Chi-square 

criterion (χ²) and used Fisher's exact criterion. 

3. Research results 

In the process of analysis of anamnestic data, the 

most important risk factors were identified, taking into 

account their impact on the postoperative period, which 

may allow the formation of groups of patients who re-

quire individualized approaches in choosing surgical 

techniques and rehabilitation program. Thus, among the 

data of obstetric and gynecological history: birth of large 

fetuses (20 – 50.0±8.0 %, p<0.05 and 12 – 30.0±3.0 %), 

1.5 g more often than in the control group (4 – 13.3±6.0 %), 

and, probably, the higher frequency of carrying out epi-

siotomies in childbirth (18 – 45.0±70.0 %, p <0,05 and  

9 – 22.5±7.0 %) in comparison with control  

(6 – 20.0±7.0 %), and, accordingly, a high level of ma-

ternal birth trauma (22 – 55.0±8.0 %, p<0.05 and  

16 – 40.0±8.0 %, p<0.05) compared with control  

(2 – 6.7±5. %), high parity of vaginal birth  

(11 – 27.5±7.0 %, and 5 – 12.5±5.0 %) compared with 

the control (3 – 10.0±6.0 %), surgical treatment of ovari-

an cysts (3 – 7.5±4.0 %, and 2 – 5.0±3.0 %) compared 

with control (1 – 3.3±3.0 %), the use of gonadotropin-

releasing hormone agonists (7 – 17.5±6.0 %, and  

10 - 25.0±7.0 %) compared with control (1 – 3.3±3.0 %). 

However, statistically significant differences are not ob-

served in women with surgical treatment of ovarian 

cysts, the use of hormonal treatment of fibroids, high 

parity of vaginal delivery compared with the control 

group. At least one of the indirect markers of undifferen-

tiated connective tissue dysplasia (mitral valve prolapse, 

predisposition to dislocation, history of fractures, vari-

cose veins of the lower extremities, etc.) was detected in 

25 cases of operatively healed (31.3±5.0 %). It should be 

noted that intraoperatively in 11 (13.8±4.0 %) of these 

women there was weakness of the uterine ligaments, flat-

tening or weak expression of the sacroiliac ligaments, 

differences in their legs. Characterizing the dynamics of 

changes in the mean age of onset of the above symptoms 

depending on the severity of undifferentiated connective 

tissue dysplasia, it was found that the appearance of signs 

of pelvic floor descent in preparation for surgery is nega-

tively correlated with a woman's age (r=–0.34, p=0.005), 

and positively with the share of indirect signs of undif-

ferentiated connective tissue dysplasia (r=0.42, p=0.005), 

i.e. the more pronounced manifestations of undifferenti-

ated connective tissue dysplasia, the faster this complica-

tion correlates after hysterectomy. 

A survey of life quality in 23 (57.5±8.0 %) pa-

tients after vaginal hysterectomy and 25 (62.5±8.0 %) 

ones after abdominal hysterectomy revealed the full ef-

fectiveness of surgical recovery and improvement of 

quality of life one year after surgery. In 15 (37.5±8.0 %) 

patients of the main group and 12 – 30.0±7.0 % of the 

comparison group there was an improvement, but at the 

same time dissatisfaction with the quality of life: in  

10 – 12.5±4.0 % (6 – 15.0±6.0 %, and 4 – 10.0±5.0 %, 

respectively) – due to apical prolapse, in 27 – 33.8±5.0 % 

(15 – 37.5±8.0 %, and 12 – 30.0±8.0 %, respectively) - 

due to the accession of dysuric manifestations, and in  

12 (15.0±4.0 %) – (7 – 17.5±6.0 %, and 5 – 12.5±6.0 %, 

respectively) due to sexual dysfunction. 

Thus, the largest share of complaints affecting the 

quality of life in the remote postoperative period is due to 

dysuric phenomena – 27 (33.8±5.0 %), and in half of 
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them (13 – 16.3±4.0 %) a combination of dysuric, sexual 

disorders and gastrointestinal disorders (flatulence, bow-

el problems, etc.). Clinical manifestations of urinary in-

continence were observed on the background of a nega-

tive cough test in almost two thirds of patients  

(19 – 63.3±9.0 %), combined with pollakiuria, nocturia, 

urgency, exacerbated by alcohol, accompanied by cystal-

gia. A quality of life survey in 23 (57.5±9.0 %) patients 

after vaginal hysterectomy and 25 – 62.5±9.0 % after 

abdominal hysterectomy revealed the full effectiveness 

of surgical recovery and improvement of quality of life 

one year after surgery. In 15 (37.5±8.0 %) patients of the 

main group and 12 – 30.0±8.0 % of the comparison group 

there was an improvement, but at the same time dissatis-

faction with the quality of life: in 10 – 12.5±4.0 %  

(6 – 15.0±6.0 %, and 4 – 10, 0±5.0 %, respectively) – due 

to apical prolapse, in 27 – 33.8±5.0 % (15 – 37.5±8.0 %, 

and 12 – 30.0±7.0 %, respectively) – due to the accession 

of dysuric manifestations, and in 12 (15.0±4.0 %) –  

(7 – 17.5±6.0 %, and 5 – 12.5±5.0 %, respectively) due 

to sexual dysfunction. 

Thus, the largest share of complaints affecting the 

quality of life in the remote postoperative period is due to 

dysuric phenomena – 27 (33.8±5.0 %), and in half of 

them (13 – 16.3±4.0 %) a combination of dysuric, sexual 

disorders and gastrointestinal disorders (flatulence, stool 

problems, etc.). Clinical manifestations of urinary inconti-

nence were observed on the background of a negative cough 

test in almost two thirds of patients (19 – 63.3±9.0 %), 

combined with pollakiuria, nocturia, urgency, exacerbat-

ed by alcohol, accompanied by cystalgia. In the remote 

postoperative period, the leading symptoms of urogenital 

syndrome were the appearance of abnormal discharge, 

dryness and itching of the vagina (26 – 65.0±8.0 %, 

p<0.05 and 28 – 70.0±7.0 %, p<0.05, respectively), the 

frequency of which was higher than in the control group 

(7 – 23.3±6.0 %). The results show that Barlow-scale 

vulvovaginal atrophy was higher in patients with vaginal 

hysterectomy, and was directly correlated with the age of 

the patients, where the severity of vulvovaginal atrophy 

was most significant in women aged >45 years, which 

confirms the role of hypoestrogenism in the mechanisms 

of trophic changes of the mucosa. Loss of this protective 

mechanism makes the vaginal epithelium vulnerable to 

infection and ulcers, which in turn reduces a woman's 

sexual confidence and contributes to the development of 

dyspareunia. The majority of patients (17 – 42.5±8.0 % 

and 21 – 52.5±8.0 %, respectively) rated their condition 

on the D. Barlow scale in 2–3 points, i.e. noted discom-

fort that worsens daily life, and other disorders of moder-

ate severity, to the group with an average degree of  

11 – 27.5±7.0 % and 13 – 32.5±8.0 %, respectively,  

6 – 15.0±6.0 % and 4 – 10.0±5.0 %, respectively, operat-

ed women noted significant violations. 

Against the background of estrogen deficiency 

there are not only atrophic changes of the vaginal muco-

sa, vulva and urethra, but also changes in the metabolism 

and quality of collagen types I and III, elastin, their de-

structuring, resulting in the vagina losing its folds, de-

creases the depth and lumen of the vaginal canal, devel-

ops swelling walls of the vagina. Decreased volume of 

the submucosal vascular network, ischemia of the vagi-

nal wall and, as a consequence, reduced transudation 

provoke complaints of dryness and burning in the vagina. 

Insufficient maturation of the epithelium leads to glyco-

gen deficiency, a decrease in the number and elimination 

of lactobacilli, a shift in the pH of the vagina to the alka-

line side. Suppression of tissue resistance makes them 

vulnerable to secondary infection, which forms the basis 

for the infectious-inflammatory process of the vagina and 

urinary tract. The results of the examination in the remote 

postoperative period showed a shift in the pH level of the 

vaginal mucosa 5.0–6.5 – in the same 23 (57.5±8.0 %) 

patients after vaginal hysterectomy, and 25 – 62.5±8.0 %, 

which confirmed hypoestrogenism. 

 

4. Discussion of research results 

The obtained results are in agreement with the re-

sults of studies of other scientists on the multifactorial 

etiology of genitourinary syndrome after hysterecto-

my [3]. This confirmation will allow to determine the 

algorithm for the diagnosis of latent clinical manifesta-

tions of genitourinary syndrome at the preoperative stage 

to optimize the choice of access, due to surgical treat-

ment. We offer a sequence of tests recommended for use 

in the preoperative phase. First, screening for initial 

symptoms does not support urination and pelvic floor 

failure – analytical evaluation of questionnaires (ІСІ-SF) 

and urination diaries. Before the next stage, the assess-

ment of somatic status and careful history should be as-

sessed – age, body mass index, the presence of concomi-

tant extragenital diseases with increased intra-abdominal 

pressure, childbirth parity, obstetric trauma, data on pre-

vious hormonal treatment of uterine fibroids, laboratory 

and herbal medicines a number of samples (cough test, 

Valsalva test, pad test). Optimal diagnostic methods in-

clude assessment of psychological and neurogenic status.  

Study limitations. The results of the analysis re-

flect the data only of the gynecological department of the 

“Kyiv Perinatal Center”. Because not all patients joined 

the study after hysterectomy, there may be shifts in the 

results of the study due to underrepresentation. However, 

the study has representative and comparable groups.  

Prospects for further research. Given that the 

manifestation of genitourinary syndrome after surgery 

for uterine fibroids and, consequently, the negative im-

pact on women's quality of life remains underestimated, 

it is advisable to conduct further research to modify sur-

gical techniques, development of preventive and rehabili-

tative postoperative measures based on identified stage of 

predictors of urogenital disorders. 

 

5. Conclusions 

The analysis of the structure of predictors of geni-

tourinary syndrome development in the postoperative 

period in women of older reproductive age was per-

formed. It was found that the most common disorders 

associated with childbirth (birth of large fetuses)  

(20 – 50.0±8.0 % and 12 – 30.0±8.0 %), episiotomies in 

childbirth (18 – 45.0±8.0 % and 9 – 22.5±7.0 %) mater-

nal birth trauma (22 – 55.0±8.0 %, and 16 – 40.0±8.0 %). 

It is determined that these factors can be considered as 

screening in the algorithm of preoperative diagnosis. In 

the remote postoperative period, a shift in the pH level of 

the vaginal mucosa 5.0–6.5 and, accordingly, the elimi-

nation of lactobacilli in the vaginal habitat – in  
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23 (57.5±8.0 %) patients after vaginal hysterectomy, and 

25 – 62.5±8.0 % after abdominal hysterectomy. In the 

same patients dysuric phenomena were established, 

which confirmed hypoestrogenism and dystrophic pro-

cesses in the tissues of the genitourinary organs after 

hysterectomy. 

Thus, it is advisable to take into account the pres-

ence of the above predictors and include them in the diag-

nostic algorithm at the preoperative stage of the examina-

tion. This will allow you to choose the optimal surgical 

access, the use of prolapse prevention techniques, as well 

as individualize the approach to the postoperative rehabili-

tation program and will obtain the expected effect of sur-

gical recovery. Improvement and differentiation of opera-

tive techniques and postoperative measures for prolapse 

prevention will be the subject of prospective research.  
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