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UDC 618.19+616-006.6
DYNAMICS OF CHANGES IN THE MAIN ULTRASOUND MARKERS OF
OVARIAN RESERVE IN PATIENTS AFTER CHEMOTHERAPY FOR
BREAST CANCER

Shamrai Volodymyr Anatoliiovych

Misiurko Oles Ivanovych

Grebeniuk Dmytro lhorovych

National Pirogov Memorial Medical University, Vinnytsya
Podillian Regional Oncology Center

Vinnytsia, Ukraine

Summary

Breast cancer is the second most common cancer in the world and the most
common cancer among women. However, in addition to high morbidity and
mortality, there is a problem of a slightly different plan — ovarian toxicity of
chemotherapeutic agents and the associated chemo-induced premature ovarian
failure. Results of the analysis of the dynamics of changes in the main ultrasound
markers of ovarian reserve of women after chemotherapy for malignant neoplasms of
the breast are presented in this article. It was shown that the dynamics of changes in
the volume of the ovaries and the number of antral follicles indicates a significant
violation of reproductive function in women after chemotherapy for malignant
neoplasms of the breast.

Keywords: breast cancer; chemotherapy; ultrasound markers of ovarian

reserve; ovarian volume; number of antral follicles.

Introduction
Breast cancer is the second most common cancer in the world and the most
common cancer among women [1]. Even in developed countries, every eighth

woman is at risk of developing this pathology [2]. Mortality rates range from 6 cases
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per 100,000 people in East Asia to 20 cases per 100,000 people in West Africa [1].
For more developed regions, this figure is 14.9, for less developed — 11.5 [3, 4].

However, in addition to high morbidity and mortality, there is a problem of a
slightly different plan — ovarian toxicity of chemotherapeutic agents and the
associated chemo-induced premature ovarian failure [5, 6]. Ultimately, the toxic
effects of chemotherapeutic agents on the ovaries lead to the loss of their function
and the development of a number of related pathological conditions, including
infertility [7, 8].

The aim of the study was to examine the dynamics of changes in the main
ultrasound markers of ovarian reserve of women after chemotherapy for malignant

neoplasms of the breast.

Materials and Methods

During 2015-2017, we analyzed the data of 2173 patients with malignant
neoplasms of the breast.

According to the WHO classification, the reproductive age of women is 15-49
years.

In the study continent, the total number of women of reproductive age was 536
(24.7 %). Of these, 433 (19.9 % of the total) women received chemotherapy as a
component of comprehensive treatment for breast cancer.

Age 40-45 years is a period of menopausal transition, when there is a natural
decline in ovarian function. Given this fact, as well as the fact that in accordance with
the purpose and objectives of the study, the planned observation was to last 3 years,
for further study it was decided to create a sample of patients aged 15-36 years.

During the study period, 75 patients were selected (23 in 2015, 21 in 2016 and
31 in 2017), meeting the above criteria. However, women with both hormone-
dependent and hormone-independent breast cancer were present in this sample.

In hormone-dependent breast cancer, hormone suppression is often used, which
dramatically changes the hormonal background of patients. Therefore, we decided to

study the target group of women with hormone- independent breast cancer. There
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were 32 such women in the study contingent (13 in 2015, 12 in 2016 and 7 in 2017)
and they were included in the main group.

According to the purpose and objectives of the study, the main ultrasound
markers of ovarian reserve of patients before chemotherapy, as well as one, two and
three years after completion of chemotherapy was studied. Ultrasound examination of
the ovaries was performed for 2-3 days of the menstrual cycle on the device of
Toshiba (Japan). The volume of the ovaries and the number of antral follicles were
determined.

To determine the reference values of the studied indicators, similar studies
were performed once on relatively healthy women of reproductive age, who formed a
control group (n=32).

The obtained data were processed using the statistical software package SPSS
20.0 for Windows.

Results

Dynamics of changes in the main ultrasound markers of ovarian reserve is

presented in Table 1.

Table 1
Dynamics of changes in the main ultrasound markers of ovarian reserve
Marker
Groups Ovarian volume, The number of antral
cm’ follicles, pieces
Control group (C) 4941 £1.194 % 11.16 1,74 23
Before 123 123
Main |.chemotherapy (BC) 4875+ 1.170 11.50+1.93

roup |- Yyear (1) 3719+ 0.848 ©BC | 5875+ 1.809 2 CBC3
IR 2 year 2) 3.541 +1.084 ©°° 4.969 =+ 1.534 F137CEBC
3 year (3) 3.459£0.818 CBC | 4.031 + 1.787 P CBCT

Notes: # — statistically significant difference (p<0.05) relative to these groups;
* — statistically significant difference (p<0.001) relative to these groups.

As can be seen from table 3, both ovarian volume and the number of antral
follicles in the main group before chemotherapy did not differ significantly (p>0.05)

from similar indicators in the control group, which indicated a satisfactory
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reproductive health of women in the study samples. At the same time, it should be
noted that the studied indicators of both the control group and the main group before
chemotherapy were within normal values.

The values of ovarian volume in the main group at all terms of the study after
chemotherapy were statistically significantly (p<0.001) lower than in the control
group, as well as in the main group before chemotherapy. Thus, the values of this
indicator in the study after 1 year after chemotherapy were 31.19 %, after 2 years —
by 37.85 %, after 3 years by 41.04 % less than the initial values. The decrease in
ovarian volume in the 2nd year of the study compared to 1 year was 5.08 %, in the
3rd year compared to 2 years — 2.30 %. In this case, although there was a slight
progressive decrease in the numerical values of the studied indicator throughout the
study period, but statistically the differences were insignificant (p>0.05).

The dynamics of changes in the number of antral follicles differed slightly
from the dynamics of changes in ovarian volume.

The number of antral follicles in the main group at all stages of the study after
chemotherapy was significantly (p<0.001) less than the control group, as well as the
indicators of the main group before chemotherapy. The study rate in the study 1 year
after chemotherapy was 1.96 times lower than baseline. The studied indicator 2 years
after chemotherapy was significantly (p<0.05) lower (by 15.48 %) than the same
indicator 1 year earlier. It should also be noted that at year 3 of the study, antral
follicles levels were significantly (p<0.001) lower than at 1 year (31.46 %) and 2
years (p<0.05; 18.91 %) after chemotherapy. In general, the number of antral follicles
decreased relative to baseline values by 1.96 times during 1 year, 2.31 times during
the first two years and 2.85 times during the entire observation period.

Conclusions

The dynamics of changes in the main ultrasound markers of the ovarian reserve
indicates a significant violation of reproductive function in women after

chemotherapy for malignant neoplasms of the breast.
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