Improved methods of diagnosis of fallopian tubes 
in the surgical treatment of infertility
Annotation. This article discusses modern methods of diagnosis and treatment of tubal infertility using high-tech technologies such as ampuloscopy and immunohistochemical analysis of the fallopian tube epithelium. The analysis showed that these methods can identify pathologies affecting fertility, such as inflammatory changes, microscopic lesions and molecular disorders, much more accurately. The study examined aspects such as the patency of the fallopian tubes, their functional state and the role of hormone receptors in the process of reproductive function. The data on the relationship between the results of diagnosis and the success of treatment, including achieving pregnancy with the help of assisted reproductive technologies and in a natural way, are presented. The results show that the use of ampuloscopy and immunohistochemical analysis in clinical practice helps to create customized treatment methods. It also increases the effectiveness of conservative treatment and surgical interventions. An integrated approach increases the chances of successful conception and the quality of life of patients. The article emphasizes the need for further improvement of diagnostic tools in the field of reproductive medicine to solve infertility problems, since the number of couples who cannot have a child is growing.
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Introduction Infertility is a big problem in the field of obstetrics, gynecology and reproductive medicine all over the world. When the infertility rate reaches 15%, experts from the World Health Organization (WHO) consider it a threat to national security. Only 10% of married couples in Europe do not have children, and 15% in the USA and Australia [1]. The Ministry of Health has developed the Concept "Every woman is every child" for the development of maternal and child health services in the Republic of Kazakhstan for 2023-2030. To preserve and strengthen the reproductive health of young married couples, the project will launch the "Passport of the health of married couples" and the program "Preserve the reproductive potential of women in Kazakhstan", which will use modern methods of diagnosis and treatment of gynecological diseases in women of fertile age [2]. In Kazakhstan, about 15-17% of married couples do not have children. Is this value high? In the structure, female infertility ranges from 50 to 60 percent. 26,000 women diagnosed with infertility are registered at the dispensary, and some of them require additional reproductive technologies. Currently, there are 31 in vitro fertilization centers in Kazakhstan. They use the latest technologies for the treatment of female and male infertility, including embryo cryopreservation, preimplantation genetic screening and time lapse embryo cultivation [3]. The Social Health Insurance Fund (FSMS) has distributed reproductive health services (IVF) among medical organizations. Of the 19 clinics, 16 are private and 3 are public. In addition, the Ministry evaluates the effectiveness of its programs on a monthly basis. Over the past two years, since the beginning of the "Kazakh Sabi" program, in vitro fertilization has been performed on more than 19,000 women. For 2023, all 7,000 quotas are distributed by region [4]. Research aimed at improving diagnostic methods for surgical infertility is becoming increasingly important. The quality of life of patients and the effectiveness of therapeutic interventions can be significantly improved with the help of comprehensive diagnostic methods and predicting treatment results. In Kudaibergenov's study, T.K. tubal factor accounted for 32% (4,560) of the causes of female infertility requiring surgical intervention. Studies have shown that surgery is an effective method of treating women with tubal infertility and contributed to natural conception in 1,368 cases, or 30% of all cases [5]. As noted by Aidasheva D.M., the diagnostic value of endoscopic methods is 97.6%. The improvement of endoscopic surgery methods has made it possible to perform almost all operations on pelvic organs in women of reproductive age using this method. Questions about how effective endoscopic interventions are are quite controversial. In tubal-peritoneal infertility, the frequency of pregnancy after laparoscopic surgery varies from 5 to 40% [6]. This is due to the widespread adhesive process and significant changes in the fallopian tubes. Elder K believes that laparoscopy currently plays an important role in the examination of infertility patients, because it allows you to visually examine the pelvic organs and assess the patency of the MT, the condition of the wall, muscle activity, mobility of the tubes and fimbriae. It also makes it possible to perform most infertility-related interventions that previously required laparotomy [7]. AI-Azemi M says that modern diagnostic hysteroscopy allows doctors to visually assess and record the condition of the uterine cavity, cervical canal and mouth of the fallopian tubes [8]. Anshina M.B. noted that endoscopic operations have many obvious advantages today, including low injury rate, a good overview of the surgical field, minimal pain syndrome after surgery, good cosmetic result, cost-effectiveness and early activation of patients [9]. Modern developments in the field of endoscopy have changed gynecology, radically changing the diagnostic capabilities and methods of surgical interventions. When performing combined endoscopic interventions on the uterus and pelvic organs, the advantages of hysteroscopy and laparoscopy can be combined [10]. Despite significant progress in the field of reproductive medicine and the introduction of advanced technologies, there is room for improvement of existing methods of diagnosis and treatment of infertility. The creation of better diagnostic tools and therapeutic approaches is crucial because the effectiveness of existing methods does not always meet expectations. This is especially true in cases of surgical treatment of infertility, where the success of the operation depends on the accuracy of the diagnosis. The analysis of the structure of the causes of female infertility, in which a significant proportion is the tubal factor, confirms the importance of this task. Thus, improving diagnostic methods will improve not only the quality of treatment, but also the overall effectiveness of reproductive technologies.
Materials and methods of research 
The purpose of the examination is to develop and implement more effective methods of surgical treatment of infertility based on the regular use of surgical ampuloscopy and immunohistochemical (IHC) analysis of the fallopian tube epithelium. The following elements are the subject of research: 
● Improving the accuracy of diagnosis of diseases related to the fallopian tubes. Ampuloscopy allows you to see the inner surface of the ampullary part of the fallopian tubes. This allows you to see microscopic lesions, inflammatory changes or hidden pathologies that may go unnoticed with other diagnostic methods. 
● The use of IHC to determine molecular changes in the epithelium of the tubes. Immunohistochemical analysis of tissues reveals the expression of various marker proteins, such as Ki-67, p53, estrogen and progesterone receptors, as well as CD138, which may indicate cell development, inflammation or changes preceding tumor development. This can help in the study of various pathologies affecting fertility. 
● Development of individual treatment methods. Doctors can choose the best treatment method based on more accurate data on the condition of the epithelium of the tubes. This may include deciding whether to have reconstructive surgery or undergo additional therapy such as anti-inflammatory drugs or hormonal changes. Thus, the main goal of the study is to increase the effectiveness of infertility treatment by introducing modern diagnostic methods into everyday clinical practice. The Minitab 19 program was used for statistical processing. In the absence of a normal distribution, quantitative data are presented as a median. Absolute frequencies and relative frequencies are used to represent qualitative indicators. The comparison of groups by qualitative indicators was carried out using the Chi-square criterion to determine the most popular category in the sample. Pearson's criterion was used to analyze correlations. At p <0.05, all differences were found to be significant. To demonstrate the results of the research, histograms, pie charts, tables, Dotplot (dot charts) and MatrixPlot were used. These imaging techniques have simplified data analysis and helped to better understand the results of infertility diagnosis and treatment. By its nature, primary infertility differs from secondary infertility. First, the cases of primary and secondary infertility among women were calculated for statistical processing. Of the 197 patients, 111 were diagnosed with primary infertility and 86 were diagnosed with secondary infertility. These data may include social aspects, lifestyle, fertility, medical history, and other factors. This highlights the fact that the circumstances faced by each couple are unique, and that the causes of infertility can vary significantly. Descriptive age statistics obtained from a survey of infertility patients are as follows (Table 1): • The average age is 31 years. • The minimum age is 23 years. • The maximum age is 43 years.
The results of the study. The patients did not have a large medical history during the study, including concomitant gynecological diseases, STIs, and changes in the spermogram of their sexual partners. The data is presented in the form of histograms and tables. Figure 2 is shown in Table 2. Compared with primary infertility, patients with secondary infertility were more likely to suffer from uterine fibroids, ovarian tumors and endometrial pathologies. On the contrary, patients with primary infertility were more likely to suffer from endometriosis. These results may indicate that uterine fibroids, ovarian tumors, and endometrial pathologies affect the reproductive system less than endometriosis. 38 patients with primary infertility were found to have STIs, while 48 patients were found to have no infections. 46 of the patients with secondary infertility had STIs, and 65 did not. Thus, the presence of STIs in 38 patients with primary infertility and 46 patients with secondary infertility reduces the likelihood of conception. The study also examined the sexual partners of the patients. In 16 women with secondary infertility and 9 women with primary infertility, changes were found in the spermograms of their partners. Thus, these patients have not only primary or secondary infertility, but also the male factor of infertility, which reduces their chances of becoming pregnant. The study was conducted in 138 patients for the purpose of diagnosis (Figure 3). Metrosalpingography showed patency of both fallopian tubes in 48.8% of patients with primary infertility, while only 39.6% of patients with secondary infertility. This may indicate that problems with tubal patency are a more common cause of infertility in women with secondary infertility. 51.3% of patients underwent conservative therapy for less than 5 years, and 48.7% were treated for more than 5 years. However, throughout the therapy, only twenty percent of patients were able to achieve the desired pregnancy. The histogram shows the probability of independent pregnancy, taking into account the above results of conservative therapy, medical history and examination of patients (Figure 4). The prognosis for 51 patients is favorable, for 62 remain unknown, and for 84 patients, unfortunately, unfavorable. For many years, patients have received ineffective treatment due to erroneous and incorrect diagnoses. This highlights the importance of accurate and timely diagnosis in order to avoid unnecessary interventions and waste of time. The introduction of modern technologies such as ampuloscopy and immunohistochemical analysis has improved the accuracy of diagnosis and made it possible to prescribe adequate treatment. Ultimately, this increased the chances of successful conception and a positive pregnancy outcome. Figure 4. Prognosis of independent pregnancy. 1-favorable; 2-not favorable; 3-not certain An immunohistochemical study in patients with primary infertility showed that 51.2% received a positive result, 22.1% received a negative result, and 26.7% did not have a study because their tube was completely healthy. In patients with secondary infertility, 41.4% received a positive result, 26.1% received a negative result, and in 32.4% the study was not conducted due to the fact that their tubes were completely healthy. Ampuloscopy results showed that 109 patients retained patency of both fallopian tubes, and the epithelium was taken for immunohistochemical examination. As a result, receptors for progesterone and estrogens were discovered, as well as the processes of tube cell proliferation and inflammation. This made it possible to accurately identify the factors contributing to infertility in patients. According to the data, 109 patients were treated, of whom 90 were able to become pregnant, and the remaining 19 continue treatment due to the complexity of the clinical case. 46 patients had stenosis in both tubes, and 28 had obstruction. These results indicate a violation of the patency of the pipes and the presence of an adhesive process. An immunohistochemical (IHC) study revealed an inflammatory process. This allowed us to find out why these patients cannot have children. Of the 74 patients, 50 have now been able to get pregnant, and 24 are continuing treatment. After ampuloscopy and IHC, 16 patients had no problems with the fallopian tubes, and the causes of infertility were found in other target organs. Of these, ten patients received a diagnosis unrelated to a violation of the patency of the pipes, and six patients are still undergoing examination. Correlation analysis (Table 3) and matrix graph (Fig. 6) were used to determine the relationship between the results of ampuloscopy. An absolute value of 1 for the Pearson correlation indicates an ideal linear relationship. There is no linear relationship between variables if there is a correlation close to zero. There is a direct relationship between these parameters: patency and adhesion of the right fallopian tube, blood supply and adhesion of the right fallopian tube, blood supply and dilation of the right fallopian tube, blood supply and epithelium of the right fallopian tube, as well as adhesion and dilation of the right fallopian tube. Obviously, many factors related to the patency of the left fallopian tube include epithelium and patency, blood supply and patency, adhesion and patency, as well as dilation and patency. At the same time, it has been shown that there is no relationship between epithelium and patency of the right fallopian tube, blood supply and patency of the right fallopian tube, adhesion and patency of the right fallopian tube and dilation and patency of the right fallopian tube. The chi-squared criterion, which showed p0.05, which proves statistical significance, was used to determine the relationship between the results of immunohistochemical examination and pregnancy results. Based on the above results, it can be concluded that ampuloscopy and immunohistochemical analysis gave a complete picture of the condition of the fallopian tubes. Creating effective treatment plans is an important component of these outcomes. Immunohistochemistry was used to study the receptor apparatus and sensitivity of the fallopian tubes to hormones, which is important for reproductive disorders. This allows patients to select the most suitable drugs for hormone therapy, which increases the likelihood of a successful pregnancy. These approaches improve the diagnosis of infertility and improve the results of natural and supportive treatment. This comprehensive approach not only increases the likelihood of conception, but also provides patients with an individual approach to therapy, which has a positive effect on their quality of life and reproductive health. Conclusion. As a result of the study, it was found that the use of modern diagnostic methods, such as ampuloscopy and immunohistochemical analysis, significantly increases the effectiveness of diagnosis and treatment of tubal infertility. Personalized treatment methods that ensure high rates of successful conception have been developed by visualizing the structure and condition of the fallopian tubes, analyzing the epithelium, evaluating hormonal sensitivity and detecting inflammatory processes. The results of the study show that an integrated approach that combines modern surgical and diagnostic technologies improves prognoses for patients, shortens the duration of treatment and reduces the risk of unnecessary therapeutic interventions. These achievements will improve the quality of life of patients and will be crucial for the further development of reproductive medicine in Kazakhstan. It is recommended to continue the introduction of these methods into everyday clinical practice and to deepen research in the field of their use to improve reproductive technologies.
Conclusion. As a result of the study, it was found that the use of modern diagnostic methods, such as ampuloscopy and immunohistochemical analysis, significantly increases the effectiveness of diagnosis and treatment of tubal infertility. Personalized treatment methods that ensure high rates of successful conception have been developed by visualizing the structure and condition of the fallopian tubes, analyzing the epithelium, evaluating hormonal sensitivity and detecting inflammatory processes. The results of the study show that an integrated approach that combines modern surgical and diagnostic technologies improves prognoses for patients, shortens the duration of treatment and reduces the risk of unnecessary therapeutic interventions. These achievements will improve the quality of life of patients and will be crucial for the further development of reproductive medicine in Kazakhstan. It is recommended to continue the introduction of these methods into everyday clinical practice and to deepen research in the field of their use to improve reproductive technologies. 
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