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ABSTRACT — Uterine myomas or fibroids (UF) are the
most common tumors in women, which can cause serious
complications, often require surgical interference and

cause infertility. The authors proposed a comprehensive
approach to solving this issue, which includes identifying
the characteristic structures of the solid phase of menstrual
discharge and the introduction of a mathematical model
for predicting the growth rates of UF. Patients were divided
into three groups of women of reproductive age. The control
group included 41 relatively healthy patients. The second
group consisted of 40 women with simple UF (group 1),
and 30 women with proliferating UF were included in the
third group (group 2). Development and implementation
of a method for diagnosing UF, which includes the study of
morphological structures of solid phase of menstrual blood
and levels of ligands inducing apoptosis and proliferation,
allows to find the most optimal solution for this clinical
task. A mathematical model is proposed for predicting the
growth rates of UF. The safety and atraumatic method of
morphological analysis of menstrual fluids makes it possible
to apply it effectively in the work of an outpatient clinic.
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INTRODUCTION

Uterine myomas or fibroids (UF) are the most
common benign tumors of female genital organs in
the world [1, 2, 3, 4], affecting at least 20-40% of
women during their lifetime. Moreover, it is UF that
accounts for one third to half of all hysterectomies.
According to the results of a study carried out by a
group of scientists headed by LS. Sidorova in 2000, it
was proposed to distinguish two clinical and morpho-
logical types of the disease: simple and proliferating
UF [3]. Moreover, at the same time, other researchers
studied this aspect and came to the similar conclu-
sions [1]. Simple and proliferating UF can vary on a
number of features, such as, the location of nodes, their
number, size, ultrasound characteristics.
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At the cellular level, simple UF is characterized by
low activity of proliferation and angiogenesis processes
in combination with increased synthetic activity and
severity of the stcromal component [4]. At the same
time, proliferating UF is characterized by rapid growth
and high mitotic activity [5]. Biological fluids, such
as menstrual blood, cervical mucus and endometrial
lavage, contain markers that allow one to suspect and
identify the presence of abnormalities in the organs of
the reproductive system [1, 6,7, 8, 10].

The development and implementation of a
method for the diagnosis of UF, including the study
of the morphological structures of the solid phase of
menstrual blood and the levels of ligands inducing
apoptosis (LIA) and proliferation (LIP), makes it pos-
sible to find the most optimal solution to this clinical
problem [9, 11].

The aim of the study
was to develop a diagnostic method for proliferating
uterine fibroids by determining the structural features
of menstrual blood, identifying LIA and LIP in them,
and to make a mathematical model for predicting the
possible growth rate of UE

MATERIAL AND METHODS

Women of reproductive age (23-45 years old)
were divided into three groups. The investigation was
held at the Gynecology and Obstetrics Department
of Astrakhan State Medical University. The control
group included 41 relatively healthy women. The
second group consisted of 40 women with simple UF
(group 1), and the third group consisted of 30 women
with proliferating UF (group 2). The investigation was
held in accordance with the universal ethical stand-
ards.

The distribution of women into groups with
simple and proliferating UE, as well as the exclusion of
women with «false» rapid growth was carried out on
the basis of the results of histological examination of
myoma nodes, ultrasound data, acute phase proteins,
clinical picture and growth rates of myoma. The study
included only patients with a «true» type of rapid UF
growth. In the course of the work, data on the number,
localization, and size of myoma nodes were analyzed,
obtained by ultrasound performed on days 57 of the

menstrual cycle.
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Menstrual blood was taken in the most abun-
dant days of menstruation. The obtained samples
were centrifuged at 3000 rpm for 5 min. The resulting
supernatants were used for further morphological
and immunochemical studies. The supernatant was
dropped onto a glass slide and covered with a coverslip.
The material obtained was dried at room conditions
for 2-3 days [12].

The analysis of the structures of the solid phase
of menstrual fluid formed during the edge dehydra-
tion was carried out using microscope Leica MZ 12.5
(Switzerland) equipped with a Leica ICC 50 digital
camera.

The content of LIP and LIA in the menstrual
blood supernatant was determined by enzyme immu-
noassay using Bender MedSystems kits (Austria) [11].

The study results were processed using Microsoft
Office 2010, Staistica software (StatSoft Inc., USA
version 8.0). To study and compare the data obrtained,
the Kruskal-Wallis, Kolmogorov-Smirnov tests, as
well as the method of correlation analysis were used.
Description of qualitative features was reproduced in
percent (%), absolute values (n/N) and contingency
tables with the definition of i description of quantita-
tive data was realized in the form of M + m [11]. The
results were considered reliable at p < 0.5.

RESULTS

In group 1, the nodes were located mainly in the
fundus and body of the uterus, which was recorded in
26 patients and accounted for 65.0% of observations
(p < 0.05). In group 2, the nodes were located intrali-
gamentally (in 40.0% of patients), in the area of fundus
and body of the uterus (in 43.3% of women), as well
as in the isthmus (in 16.7% of patients). The number
of myoma nodes with simple UF varied from 1 to 4
and averaged 1.6 + 0.14, while with proliferating UF
there was a significant increase in the number of nodes
to 5-7, with average number of 4.0 + 0.14 (p<0.05).
The size of the dominant node with simple UF was
2.62£0.19 cm, with proliferating UF 5.7+0.48cm
(p<0.05).

It has been proved that the presence of parallel
structures in the morphological picture of the biologi-
cal fluid indicates the presence of hyperplastic proc-
esses in patients [12, 13]. In this regard, a significant
increase in their percentage in group 2 confirmed
the predominance of proliferation processes in this
contingent [11]. At the microscope level, proliferation
markers — parallel (Fig. 1) and fibrous (Fig. 2) struc-
tures are seen in patients with endometrial hyperplastic
processes.

The conducted immunochemical study showed
that in menstrual blood of the control group, the
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level of LIP was 3.0—4.8 ng/ml, in group 1 it rised to
4.8—6.4 ng/ml, and in group 2 up to 11.1-14.7 ng/
ml. In turn, LIA in the control group was in the range
of 35.1-36.8 pg/ml, in group 1 it decreased to 24.0—
27.0 pg/ml, and in group 2 up to 20.0-22.5 pg/ml
(11,14, 15).

Correlation analysis in the group of patients with
simple UF (group 1) revealed a relationship between
lattice scructures and levels of LIP (r = +0.3) and LIA
(r = +0.28), transitional forms and concentration of
LIP (r = +0.27) and dendritic forms and LIA (r = +0.3)
[11]. In patients with proliferating MM (group 2),
there was a direct relationship between the LIP level
and the size of uterus (r = +0.35) according to the
ultrasound examination of pelvic organs [15]. The
results of the investigation are summarized in Table 1.

At the final stage, to derive a mathematical for-
mula, the binary logistic regression method was used:

__ 1
l+e*’

where: P is the probability of the event occurring;
¢ — constant value (2.72), which serves as the base of
natural logarithm; z — the degree of inverse logarithm

is calculated by the formula:
2=2172 F§+2.238 PS'+ 1.568 NN - 10.915

where: FS — fibrous structures, S — parallel struc-
tures, NN — the number of nodes [16].

In the case when P was more than 0.5, the risk
of developing proliferating UF increased (more than
50%). In this group of patients, at the next stage, the
levels of LIA and LIP were analyzed. With an increase
in LIP of more than 11.1 ng/ml and a decrease in LIA
of less than 22.5 pg/ml, the risk of an event tends to
approach 100% [11].

The introduction of this model into clinical
practice will enable, with a high degree of probability,
to make a prognosis of the proliferative potential of
myoma nodes for each individual patient, which, in
turn, gives an answer to the question of the advisability
of using hormone therapy in the pre- and postopera-
tive period in women who need myomectomy.

Patients with a high risk of developing proliferat-
ing UF, for whom myomectomy is indicated, need
either isolated or combined pre- and postoperative
treatment with the drug class of gonadotropin-releas-
ing hormone agonists in order to suppress proliferative
processes. At the same time, for patients with simple
UF, a one-stage treatment, including myomectomy, is
sufficient, followed by a decision on planning preg-
nancy.
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Fig. 1. Parallel structures in an analytical cell. Magnification 100X

Fig. 2. Fibrous structures in an analytical cell. Magnification 100x

Table 1. Structural elements of the solid phase of the menstrual blood

Isotropic forms Control group (n=41), % Group 1 (n=40), % Group 2 (n=130), %
Dendritic 41,5 47,5 13,31

Transitional 34,2 45,0 3,31

Lamellar 9,8 27,52 3,31

Parallel 24 37,52 83,31

Fibrous 0 10,0 50,01

Note: 1) p < 0.05 — significant differences compared to group 1; 2) p < 0.05 — significant differences compared with the control group

CONCLUSION

Therefore, identification of characteristic struc- 3. Siporova LS., HuNaNYAN A.L., KoGAN E.A.,
tural features of menstrual blood in patients with Guriev T.D. (2010). Uterine fibroids in young pa-
different clinical and morphological variants of the tu- tl?“tlz: fllmcal and %ﬁll:qgmzulc felagufzcos- Akusherstvo,
mor, along with the determination of levels of LIP and ginckologiya, reprodukeiya, 4(1), 16-20.

LIA, allows not only to make an individual prognosis, 4. BuyanNova S.N., YUDINA N.V,, GUKASYAN S.A.,

to plan the management and treatment of patients, but MgGELIAsSHVILIM.V. (2012). Mf)d?m aspects of the
Iso ultimately helps achieve the main coal — the im- growth of uterine fibroids. Rossiiskii vestnik akushera-

a ety hclp - 8 ginckologa, 4, 42-48. (in Russ.)

plementation of reproductive life planning (RLP). At

the same time safety and simplicity of morphological 5. DIKAREVALYV., SHV‘?RF‘V E..G., AvurovaA. K.

method of biological fluids makes it possible to apply (2008). Clinical and diagnostic aspects of fast-growin

; i ] ) o uterine fibroids. Problemy reprodukesii, 14(6):20-25.
actively this method in an outpatient care facility.
6. DikARevA LYV., SHVAREV E.G., OVODENKO D.L.,
REFERENCES

SHRAMKOVA L.A., ARUTYUNYAN A.A. (2008).
CravarTint A., CLEMENTE N., DELLI C.G., Method for dlagnosmg endometrial pathology in
Di1GJ., GIANNUBILO S.R. TRANO\'ILLI A.L.

(2015). Number and size of uterine fibroids and
obstetric outcomes. The Journal of Maternal-

Fetal & Neonatal Medicine, 28(4): 484-488. DOI:
10.3109/14767058.2014.921675

DixkAREVA LV, SHVAREV E.G., BIRyukova A.F.
(2012). Biochemical features of the endometrial secre-
tion of patients with uterine fibroids. Astrakhanskiy
meditsinskiy zhurnal, 7(2), 175-178. (in Russ.)

patients with uterine fibroids. Patent RF, no. 2334987.

Buvanova S.N., LoGuTovA L.S., BABUNASHVILI
E.L., GorBuNOvA T.N. (2003). Reproductive prog-
nosis in uterine fibroids. Rossiiskii vestnik akushera-

ginckologa, 4: 47-49. (in Russ.)

DiIkAREVA LV, SHVAREV E.G., Ayurova A K.
(2008). Clinical and prognostic significance of the rap-
idly growing uterine fibroids. Uspehi sovremennogo
estestvoznanija, 8: 102-105. (in Russ.)



10.

11.

12.

13.

Dikareva LV, Ajurova A.K., SHVAREV E.G,,
UkHANOVA JuYu., ZoEva A.R., GADZHIEVA P.H.
Diagnostic aspects of obstetric and gynecological
pathology of solid phase morphology of biological lig-
uids (review). Estestvennye nauki, 3: 40-48. (in Russ.)

DikAREVA LV, SHVAREV E.G., SHRAMKOVA LA,
SHVAREV G.E. (2008). A method for diagnosing a

rapid-growing uterine myoma. Patent RF, no. 2332167.

UKHANOVA Ju.Yu. Markers of proliferation and apop-
tosis in the diagnosis of proliferating uterine fibroids.
(2017). Aktualnyye voprosy sovremennoy medisiny,
192-194. (in Russ.)

SHABALIN V.N., SHATOHINA S.N. (2001). The mor-
phology of the human biological fluids (303-303).
Hrizostom Publ. (in Russ.)

SHATOHINA S.N., SHABALIN V.N. (2004). Method
of diagnosing a cell hyperplasia organism. Patent RE,
no.2234856.

| archiv euromedica | 2021 | vol. 11 | num. 2

14. STEWART E.A., CooksoN C.L., GANDOLFO R.A.,

15.

16.

ScHULZE-RATH R. (2017). Epidemiology of uterine
fibroids: a systematic review. BJOG: An International

Journal of Obstetrics & Gynaecology, 124(10):1501~

1512. DOI: 10.1111/1471-0528.14640

UkHANOVA JuYu., DIKAREVA LV, SHVAREV E.G.,
Ajurova A K. (2015). An integrated approach to
the diagnosis of uterine fibroids and assessment of its
growth rate. Tumors of female reproductive system,

11(4):71-75. (in Russ.)

UkHANOVA JuYu., DIKAREVA LV, SHVAREV E.G.,
Ajurova A K. (2015). An innovative approach to the
diagnosis of fast-growing uterine fibroids. Astra-
khanskiy meditsinskiy z]%urnal, 10(3):106-114. (in
Russ.)



	AND CARDIOVASCULAR PATHOLOGY
	WITH COMBINED GASTROENTEROLOGICAL 
	SALIVA CRYSTALLIZATION IN PATIENTS 
	FIBER MATERIAL 
	WITH MACROPOROUS TITANIUM 
	AUTOGRAFTS COMBINED 
	USING INDIVIDUAL VASCULARIZED 
	RECONSTRUCTION OF MANDIBULAR DEFECTS 
	WITH β -THALASSEMIA MAJOR 
	OF CLASS II MALOCCLUSION IN CHILDREN 
	THE EFFICIENCY OF ORTHODONTIC TREATMENT 
	DISORDERS
	IN PATIENTS WITH KERATINIZATION 
	CLINICAL EVALUATION OF ORAL CAVITY STATUS 
	WITH 3D TECHNOLOGY
	FOR BRACKET POSITIONING 
	PERSONIFIED APPROACH TO SELECTING A METHOD 
	OCCLUSAL PROBLEMS
	IN PATIENTS WITH FUNCTIONAL 
	CLINICAL EFFECTIVENESS OF OCCLUSAL SPLINTS 
	IN THE WEDGE-SHAPED LESION
	AND CREATION OF ISOLATED RESERVOIRS 
	FOR TARGETED DELIVERY OF MEDICATION 
	DEVELOPMENT OF THE PRECISION DEVICE 
	MEASUREMENTS
	ON MORPHOMETRIC CRANIO-FACIAL 
	WITH DENTOFACIAL ANOMALIES BASED 
	OCCLUSAL PLANE ORIENTATION IN PATIENTS 
	ARCHES AND CONSTITUTION TYPES 
	INDIVIDUAL SIZES OF ALVEOLAR 
	IN PATIENTS WITH ADENTIA BASED ON 
	A METHOD FOR MODELING ARTIFICIAL DENTURES 
	TUMORS IN THE DENTIST’S OFFICE
	IMPROVED DIAGNOSIS FOR ORAL MUCOSAL 
	AND MILD DENTAL PERI-IMPLANTITIS
	ORAL HOMEOSTASIS STATUS IN MILD CHRONIC GENERALIZED PERIODONTITIS 
	WITH HPV INFECTION 
	CELLS OF ORAL MUCOSA IN PATIENTS 
	CHANGES IN ANTIGEN-PRESENTING (LANGERHANS) 
	LOSS IN OLDER ADULTS
	EMPLOYED FOR IDENTIFYING HEARING 
	EFFECTIVENESS OF SCREENING TOOLS 
	ANALYTICAL SYSTEM
	(18–21 YEARS) USING INFORMATION-
	DURING SLEEP IN YOUNG ADULTS 
	CHARACTERISTICS OF HUMAN MOTOR ACTIVITY 
	IN PARKINSON'S DISEASE DURING SLEEP 
	SYSTEM FOR ASSESSING MOTOR ACTIVITY 
	CAPABILITIES OF AN INFORMATION-ANALYTICAL 
	IN ADOLSCENTS WITH A HERNIATED DISC
	DYSPLASIA IN BIOCHEMICAL BLOOD TESTS 
	AS MARKERS OF CONNECTIVE TISSUE 
	IDENTIFICATION OF C-TERMINAL TELOPEPTIDES 
	ENTEROCOLITIS
	IN NEWBORNS WITH NECROTIZING 
	MMP-9, MMP-2 AND TISSUE INHIBITORS TIMP-2 
	PLASMA LEVELS OF SERUM METALLOPROTEINASES 
	in Children under 3 Years of Age
	Surgical Correction of Foot Deformity 
	AFTER BREAST CANCER SURGERY
	LOCAL NODULAR PROCESSES 
	REVISION SURGERY 
	WITH TUMORS OF BONES AND JOINTS: 
	ENDOPROSTHETIC REPLACEMENT IN PATIENTS 
	CLINICAL OBSERVATION 
	TOXIN-INDUCED ACUTE KIDNEY INJURY. 
	A CLINICAL OBSERVATION 
	PRIMARY HYPERPARATHYROIDISM. 
	WITH CHRONIC PELVIC PAIN SYNDROME 
	PHARMACOGENETIC PROFILE AND PERSONALIZATION POSSIBILITIES IN TREATMENT OF PATIENTS 
	OF THE VAGINAL VESTIBULE
	MACROMICROSCOPIC CHARACTERISTICS OF INDIVIDUAL AND AGED VARIABILITY OF THE GLANDS 
	SENILE INVOLUTION OF LYMPHOID TISSUE
	OF REGIONAL LYMPH NODES DURING 
	MICROELEMENT PROFILE AND STRUCTURE 
	IN MALE RATS
	ON CARDIOVASCULAR PARAMETERS 
	AND CONSTANT LIGHTING 
	EFFECT OF CHRONIC ALCOHOL INTOXICATION 
	at a day gynecology unit
	of gynecologic diseases treated 
	Analysis of the distribution 
	OF THE INHABITANTS OF THE NORTH
	ON THE PSYCHOLOGICAL STATE 
	INFLUENCE OF GEOMAGNETIC DISTURBANCE 
	diseases Part 1. Air Pollution 
	The role of environmental factors in the pathogenesis of cardiovascular 
	medicine ward
	in patients hospitalized in internal 
	Communication Effort Score (CES) 
	IN VOLGOGRAD REGION, Russia
	WITH PCR-CONFIRMED COVID-19 
	CHARACTERISTICS OF CHILDREN 
	CLINICAL AND EPIDEMIOLOGICAL 
	IN COVID-19 INFECTION
	FEATURES OF LUNG INJURY 
	CLINICAL AND HISTOPATHOLOGICAL 
	in Russia
	of an infectious diseases hospital 
	and disease severity in COVID-19 patients 
	Association between comorbidities 
	Dmitry Domenyuk
	Editorial
	COVID-MENTANDEMIC: 
	COVID INDUCED MENTAL PANDEMIC

	Editorial

