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Abstract  The article provides data on carbohydrate and lipid metabolism in women with aplasia of the vagina and uterus. 

The main manifestation of disorders of lipid and carbohydrate metabolism was an increase in the level of LDL 3.8 times 

higher in patients with aplasia of the vagina and uterus in combination with hyperandrogenism, and the level of HDL was 3.3 

times lower than normal values, this indicates a violation of lipid metabolism in patients with the main groups; blood glucose 

levels and impaired glucose tolerance differed statistically significantly between the main group and the comparison group. In 

addition, insulin levels and the presence of hyperinsulinemia were also statistically significantly different between the two 

groups.  
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1. Introduction 

Congenital uterovaginal aplasia or aplasia 

Mayer-Rokitansky-Küster-Hauser syndrome (MRKH) is 

characterized by unfused uterine buds, aplasia of the cervix 

and vagina, but normal or hypoplastic bilateral adnexa and is 

clinically manifested by primary amenorrhea. Patients with 

MRKH have a normal developmental female phenotype and 

karyotype (46,XX) and an incidence of 1 in 4000 or 5000 

births (Cheroki et al. 2006) [11-14]. Aplasia of the vagina 

and uterus is a rare condition in which the vagina and  

uterus do not develop properly. This can lead to a range of 

physical and psychological problems, including difficulty 

having sex, menstrual irregularities and infertility.   

Aplasia of the vagina and uterus can occur as an isolated 

condition or in combination with other diseases, such as 

ovarian hyperandrogenism. Ovarian hyperandrogenism is a 

condition in which the ovaries produce excessive amounts  

of androgens such as testosterone. This can lead to a range  

of symptoms including acne, hirsutism and menstrual 

irregularities. Ovarian hyperandrogenism is often associated 

with polycystic ovary syndrome (PCOS), which is a common 

hormonal disorder affecting women of reproductive age 

[1,11-14]. 

Despite the significant impact of vaginal and uterine 

aplasia in combination with ovarian hyperandrogenism on 

women's health, there is currently no consensus on the 

optimal approaches to the diagnosis and treatment of this 

condition. This highlights the need for further research and 

study on this topic. In addition, identifying new approaches  
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to diagnosing and treating this condition may also have 

wider social and economic implications. By improving 

women's health and reproductive outcomes, we can help 

reduce the burden of infertility, reduce health care costs 

associated with suboptimal management, and improve the 

overall well-being of patients and their families. 

Hyperandrogenism is associated with an increased risk of 

cardiovascular disease, including atherosclerosis and high 

blood pressure, as well as insulin resistance, which can lead 

to type 2 diabetes in the future [2-10]. 

The purpose of the study was to study the characteristics 

of carbohydrate and fat metabolism in patients with aplasia 

of the vagina and uterus in combination with hyperandrogenism 

of ovarian origin. 

2. Material and Research Methods 

The studies were carried out in the department of pediatric 

gynecology of a multidisciplinary medical center and the 

private company “Doctor Shifo Bakht”. Clinical data and 

sonographic results of 65 patients with Rokitansky-Küster- 

Hauser-Mayer syndrome were studied. The patients were 

divided into 2 groups: 1st - main group of patients with 

aplasia of the vagina and uterus in combination with signs of 

hyperandrogenism - 30 patients, 2nd group - comparison 35, 

women with aplasia of the vagina and uterus without signs of 

hyperandrogenism. 

The criteria for inclusion in the study were: 1) the 

presence of 2 of the 3 listed signs: androgen-dependent 

dermopathy (acne and hirsutism), hyperandrogenemia 

(increased levels of androgens in the blood); signs of ovarian 

hyperandrogenism based on ultrasound results. Exclusion 

criteria: 1) previous treatment with hormonal drugs that 
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affect steroidogenesis in the ovaries or adrenal glands;     

2) the presence of diseases that provoke the development   

of secondary hyperandrogenism (type 1 diabetes mellitus, 

hypercortisolism, hypothyroidism); 3) taking medications 

whose side effect is the development of hyperandrogenism 

and anovulation (valproic acid, etc.). The patients underwent 

a comprehensive examination, including general clinical, 

hormonal, echographic and morphological methods, on the 

basis of which the form of hyperandrogenism syndrome was 

determined. Patients in the comparison group had an average 

BMI of 24.61±0.7 and an average age of 29.6±1.36 years; 

patients with MRKH in combination with hyperandrogenism 

had a BMI of 33.7±0.5; the average age was 28.2±1. 23 years 

old. During an objective examination of the patients of the 

main group, attention was paid to skin symptoms of 

endocrine dysfunction (purple, pink and white stretch marks 

on the skin of the abdomen, shoulders, mammary glands, 

thighs, negroidity in specific areas). Striae of varying 

severity, as a sign of previous or current hypercortisolism, 

were detected in 6 (20%) of the main group and only      

in 2 (5.7%) of the comparison group. Clinical signs of 

hyperandrogenism were identified in 18 (60%) women    

of the main group. Symptoms of hyperandrogenism were 

manifested by acne vulgaris and oily seborrhea in 12 (40%), 

hirsutism in 13 (43.3%) patients. Hirsutism was predominantly 

in girls of the main group and was detected in varying 

degrees of severity in 13 (43.3%), which was almost 7 times 

more often than in the comparison group (5.7%). Moreover, 

severe hirsutism was present in 4 (13.3%) of the main group, 

while in the comparison group it was not detected in any   

of them. Patients of the main group 16 (53.3%) complained 

of headaches three times more often than patients of the 

comparison group. Data on examination of body weight, 

BMI and eating behavior in patients with aplasia of the 

vagina and uterus in combination with hyperandrogenism  

of ovarian origin. Considering the heterogeneity of the group 

in terms of the severity of obesity, patients in both groups 

were divided according to the degree of obesity by BMI  

and waist circumference (WC) to diagnose metabolic 

disorders, and subsequently to assess the effectiveness of 

treatment. (table 1). 

Table 1.  Comparative data of BMI, WC in patients of both groups 

Characteristic 
Main group 

(n=30) 

Comparison group 

(n=36) 
P 

BMI 33,7±0,5 24,6±0,7 <0,001 

FROM (cm) 102,3±2,5 75,2±1,7 <0,001 

Note: * - P - significance of differences between the main group and the 

comparison group, according to the Student’s test. 

The waist circumference was distinctive: 102.3±2.5 cm in 

the main group, on the contrary, 75.2±1.7 cm in the comparison 

group. 

Considering that weight gain is influenced by eating habits 

and physical activity, the patients were interviewed on these 

issues (Table 3). When assessing eating behavior, it was 

revealed that obese patients often ate irregularly compared to 

women with normal BMI; of all meals, dinner was the most 

high-calorie meal; significant differences were identified 

compared to patients in the comparison group. Eating 

combined with other activities (reading, working, watching 

TV) was noted with the same frequency in both groups,   

but physical activity was significantly lower in the group of 

obese girls. 

Table 2.  Comparative data of body weight, BMI in patients of both groups 

Characteristic 
Main group 

(n=30) 

Comparison 

group (n=36) 

BMI 33,7±4,2 24,61±0,7 * 

From 102,3±8,8 см 75,2±4,6 *см 

Excess body mass (n, %) 18 (60%) * 5 (12,6%) * 

Obesity I stage. (n, %) 10 (33,3%) * 0 

Obesity II stage (n, %) 2 (6,7%) * 0 

Note: * - p <0.05 - differences between groups are significant 

Table 3.  Peculiarities of eating behavior and physical activity of the 
examined patients 

Nutritional nature 
Main group 

(n=30) 

Comparison 

group (n=36) 

Irregular eating 18 (60,0%) 7 (20,0%) 

Dinner is the highest calorie meal 13 (43,3%) 8 (22,8%) 

Combining meals and other 

activities 
11 (36,7%) 11 (31,4%) 

Low physical activity 20 (66,7%) 12 (34,3%) 

It was revealed that obese patients, unlike women in the 

comparison group, eat irregularly 3 times more often and 2 

times more often, their most high-calorie meal occurs at 

dinner, and their physical activity is almost 2 times lower 

than in the comparison group, these factors are also 

pathogenetic mechanisms of obesity in our patients. 

Table 4.  Indicators of lipid metabolism in patients with SMRKH 
combined with hyperandrogenism of ovarian origin 

Lipid profile 

indicator 
Norm 

Main 

group 

(n=30) 

Comparison 

group 

(n=36) 

Р 

Cholesterol, mmol/l 4,0-6,0 8,2±0,7 5,4±0,4 >0,05 

LDL, mmol/l до 3,0 4,6±0,9 1,2±0,4 <0,05 

HDL, mmol/l 0,7-1,8 0,52±0,3 1,7±0,4 <0,05 

Triglycerides, 

mmol/l 
до 1,7 1,5±0,2 1,5±0,7 >0,05 

As can be seen from the table, the values of low-density 

lipoproteins and high-density lipoproteins are statistically 

significantly different from each other. Thus, the level of 

LDL is 3.8 times higher in patients with aplasia of the vagina 

and uterus in combination with hyperandrogenism, and  

HDL is 3.3 times lower than normal values, this indicates a 

violation of lipid metabolism in patients of the main group. 

Considering that one of the mechanisms of the 

pathogenesis of PCOS is insulin resistance, we examined the 

level of fasting insulin, the level of glucose in the blood of 

patients in both groups and the HOMA index (Table 5). 
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Table 5.  Data from a survey of carbohydrate metabolism in obese women 

index 
Main group 

(n=30) 

Comparison 

group 

(n=35) 

Pearson 

criterion 

Blood glucose norm 23 (76,7%) 34 (97,1%) 0,018* 

Impaired glucose 

tolerance 
7 (23,3 %) 1 (2,9%) 0,042* 

Hyperinsulinemia 8 (26,6%) 0 0,041* 

HOMA index is normal 

(normal 3.3-3.8) 
22 (73,3%) 33 (94,3%) 0,74 

* - statistically significant difference (p˂0.05); χ2, Pearson – Pearson’s χ2 test 

The table shows that blood glucose levels and impaired 

glucose tolerance differ statistically significantly between 

the main group and the comparison group. In addition, 

insulin levels and the presence of hyperinsulinemia were also 

statistically significantly different between the two groups. 

However, the HOMA index normally does not have 

statistically significant differences.  

Thus, indicators of carbohydrate and lipid metabolism in 

patients with aplasia of the vagina and uterus in combination 

with hyperandrogenism of ovarian origin indicate a violation 

of carbohydrate metabolism, characterized by an increase in 

the level of glucose and insulin in the blood, as well as a 

decrease in sensitivity to insulin, which can lead to the 

development of diabetes mellitus 2 types.  

Typically, levels of lipids such as cholesterol and 

triglycerides in the blood of patients with this condition are 

elevated and HDL levels are decreased. This may increase 

the risk of developing cardiovascular diseases such as 

atherosclerosis and myocardial infarction. 
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