Radical trachelectomy with uterine transposition as part of a combined organ-preserving treatment in patients with invasive cervical cancer

Basic theses
1. Radical trachelectomy with uterine transposition as part of a combined organ-preserving treatment in patients with invasive cervical cancer allows to expand the indications to the IB3-II stage without increasing the cancer risk.
2. The application of the concept of sentinel lymph nodes in radical trachelectomy improves the diagnosis of micrometastases, individualization of the volume of lymph dissection, which helps to reduce the traumatic nature of surgical intervention, and, as a result, improve reproductive results.
3. The use of intraoperative radiation therapy (IOLT) can significantly reduce the time between radical trachelectomy and the reconstructive plastic stage.
4. The use of a metal-ceramic implant with a form of titanium nickelide helps to strengthen the anastomosis zone and the formation of a "locking" apparatus of the lower segment of the uterus in the absence of a cervix, and is also a prevention of internal pharyngeal stenosis.
5. The use of gonadotropin-releasing hormone agonists simultaneously with the beginning of neoadjuvant chemotherapy courses in organ-preserving treatment in patients with cervical cancer of reproductive age allows you to "turn off" menstrual function, which contributes to easier fixation of the uterus in the paraumbilical space without the imposition of a stoma.
6. Analysis of the results showed that menstrual and reproductive functions were preserved in all patients. The level of pituitary hormones 3 months after the end of treatment corresponded to the baseline. Currently, 2 patients are at various stages of preparation for IVF.
Design of the research
1. At the first stage of treatment, patients underwent neoadjuvant polychemotherapy in order to reduce the size of the primary tumor and improve operability conditions. At the same time, AGNRGS were prescribed to "turn off" menstrual function and ovarian protection. 
2. At the stage of pelvic lymph dissection, all patients were identified sentinel lymph nodes using gamma probes. With the use of a new innovative radiopharmaceutical "Allotech" to improve the diagnosis of micrometastases and individualization of the volume of lymph dissection.
3. During RT, the uterine-ovarian complex was transposed into the paraumbilical region to remove it from the radiation load zone.
4. An IOLT session was performed on the vaginal stump by electronic radiation of a small-sized betatron with a fixed beam energy of 6 MeV installed in the operating room at a single dose of 10 Gy., which corresponds to the isoeffect of 24.8 Gy. of the standard course of irradiation on the vaginal stump, to improve the effectiveness of radiation therapy and reduce the time between operations. 
5. In the postoperative period, a course of remote radiation therapy was carried out at a dose of 44 Gy. 
6. The reconstructive and reconstructive surgical stage was carried out 7-10 days after the end of the LT course in the volume of the uterus retransposition into the pelvis, the imposition of utero-vaginal anastomosis and the installation of a metal-ceramic implant with a shape memory made of titanium nickelide.
7. All patients were evaluated for menstrual and hormonal function (FSH, LH) before surgery, after 1, 3 and 6 months. 
8. After 12-18 months, an analysis of the preservation of the ovarian reserve, an assessment of reproductive potential and a questionnaire of patients about the preservation of reproductive intentions were carried out.
9. Recommendations have been developed for performing ART after combined organ-preserving treatment in patients with invasive cervical cancer of reproductive age.
Materials and methods of research
The study included 84 patients with IA1 – Ib1 stage of cervical cancer who were inpatient treatment at the research Institute of Oncology in 2010-2020. Patients underwent organ-preserving treatment in the scope of radical trachelectomy with transabdominal and laparoscopic approaches (RT). The average age of patients was 28.5 ± 3.9 years.

INDICATIONS AND CONDITIONS FOR PERFORMING THE OPERATION
1. Squamous, adenogenic cancer of the cervix;
2. Stages T1B1-2No-1Mo, T2A-BNo-1Mo;
3. Reproductive age (up to 45 years); 
4. The presence of ovarian reserve; 
5. Preserving reproductive intentions; 
6. The possibility of dynamic control.

To visualize the "sentinel" lymph nodes, a radioactive lymphotropic nanocolloid labeled with 99mTc was administered a day before surgery during the procedure at a dose of 80 MBq. RFP injections were performed at 4 points (at a dose of 20 MBq in each injection) in the submucosal space.
Scintigraphic examination on a gamma camera (E. CAM 180, Siemens) was performed 20 minutes and 3 hours after the introduction of the radio indicator in the mode of single-photon emission computed tomography (SPECT) of the pelvic region.
The search for sentinel lymph nodes was performed intraoperatively using the Gamma Finder II® gamma probe (USA) for transabdominal access and the radpointer–gamma portable laparoscopic gamma probe (Switzerland) for laparoscopic access, by carefully measuring the level of gamma radiation in all lymphatic collectors. The registered gamma radiation level was displayed on the display with numerical counter values in cps (counts per second, counts per second).
In 70 patients with cervical cancer, during radical trachelectomy, immediately after suturing the anastomosis with a non-continuous thread, the utero-vaginal anastomosis zone was strengthened using a titanium nickelide implant, the dimensions of this reinforcing implant: (brand TN-1): width 4-5 cm, length 7-8 cm, thread diameter 0.1-0.08 mm, mesh size 3-5 mm. Modeling of the implant at the site of installation in the boundaries from the lower segment of the uterus to the upper third of the vagina, fixation was carried out with four separate sutures along the perimeter.

All patients were evaluated for menstrual function, hormonal status (steroid hormones) and reproductive potential before and after surgical treatment. Evaluation of menstrual and hormonal function was performed 3 and 6 months after surgical treatment. Hormonal studies were conducted by enzyme immunoassay and radioimmune analysis to determine the level of luteinizing hormone( LH), follicle-stimulating hormone (FSH), prolactin (PRL), estradiol (E2), testosterone, progesterone, sexsteroid-binding globulin in the blood serum. The concentration of hormones was determined by a generally accepted method using commercial kits of the company "CIS Bio Int. "(France) and"Immunoteh" (Czech Republic). The radioactivity of the obtained samples was calculated using a Gamma counter "Clini Gamma" (LKB, Sweden). To quantify the results of solid-phase enzyme immunoassay, we used data from a calibration curve constructed using the Antos ELISA analyzer (Austria).
In the postoperative period, menstrual and hormonal functions were evaluated, and the indicator of reproductive potential was determined. A survey of patients was conducted with an analysis of the reproductive behavior of patients after surgery. The reasons for refusal of pregnancy, including gestation, were identified and analyzed.
In case of absence of pregnancy for 2 or more years, patients were referred to the consultation of a reproductive doctor to decide on the feasibility and possibility of using methods of assisted reproductive technologies.
Practical value
The analysis of the conducted studies made it possible to formulate practical recommendations for conducting combined organ-preserving treatment according to a radical program in patients with invasive cervical cancer:
- biopsy of sentinel lymph nodes allows for adequate stratification of the tumor process: the detection of cancer cells in lymph nodes is an important criterion for the stages of the process and affects the further tactics of treatment; 
- The introduction of the method of transposition of the uterine-ovarian complex makes it possible to ensure the functional safety of the uterus and appendages in patients with invasive forms of cervical cancer who need combined treatment according to a radical program, i.e. performing an extended operation followed by radiation or chemoradiotherapy on the pelvic area. At the same time, the data obtained allow us to draw preliminary conclusions about the full functional preservation of menstrual and hormonal functions.
- The use of a titanium nickelide implant in order to form a cervical locking device and strengthen the anastomosis zone improves the quality of life and the results of pregnancy, providing the necessary "locking" effect and prevention of internal pharyngeal stenosis;
Description of statistical data analysis
The oncological results of this study showed satisfactory indicators: the median follow-up in 10 patients with invasive cervical cancer was 18 months, no relapses were detected. The overall survival rate is 100%. This provides a basis for confirming the expediency and high efficiency of organ-preserving treatment in the volume of radical trachelectomy, transposition of the utero-ovarian complex in this category of patients. 
The application of the concept of sentinel lymph nodes in this surgical intervention, in our opinion, was interesting from two positions: firstly, anatomical and topographic features of lymph outflow in breast cancer were studied, and secondly, to improve intraoperative diagnosis of micrometastases in lymph nodes. 
The use of a shape memory implant made of titanium nickelide showed a fairly good tolerability and the absence of peri- o postoperative complications. Complete epithelialization of the utero-vaginal anastomosis zone, as a rule, occurred within 8-12 weeks after surgery. 
Analysis of the results of the study of menstrual and hormonal functions showed that the duration of the menstrual cycle after surgical treatment in the volume of RT averaged 27 days and did not significantly differ from the indicators before surgery. The duration of menstruation also did not significantly differ before and after surgical treatment. 
Analysis of anamnestic data of gynecological parity showed that 8 patients (80%) had no children before the start of treatment, more than half of the patients had a history of abortions and spontaneous miscarriages, in 1 case there was an ectopic pregnancy. This can explain the rather high motivation to preserve fertility, even taking into account the presence of cancer in this category of patients. During the survey, it turned out that only a small part of the patients changed their reproductive desires: 20% of patients changed their mind about having children due to various reasons, both social and material. 
All women retained their reproductive function.
