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INTRODUCTION
The proportion of patients with repeated failed 

in vitro fertilization attempts is approximate-
ly 30% of all patients treated using these tech-
niques. Existing literature data on the complex of 
mechanisms through which maternal-fetal dia-
logue is integrated indicate that it is the inade-
quate endometrial receptivity that is responsible 
for a greater proportion of implantation failures 
compared to the embryonic factor [3, 11, 19]. 

Along with achieving some success in modify-
ing assessment methods and improving embryo 
quality, there are currently no standardized ap-
proaches to determine the optimal endometri-
um receptivity period for embryo transfer into 
the uterine cavity. The mechanisms of impaired 
fertility at the stage of the so-called “implanta-
tion window”, providing adequate degree of vas-
cularization and angiogenesis processes, which 
are closely related to the synchronization of mor-
phological, hormonal, cytokine and immunolog-
ical regulation, remain unjustified. Also, there is 
no consensus on the regimens of hormonal cor-
rection, the duration of its use, and the impact 
on endometrial functional status and readiness 
for implantation; no prognostic criteria for preg-
nancy in patients with unsuccessful attempts at 
treatment with assisted reproductive technolo-
gy (ART) have been developed. That is why the 
task of finding new methods for improving en-
dometrial receptivity and developing complex 
approaches to medication correction of the pro-
cesses of regeneration and reception, as well as 
individualized preparation of a woman's body 
for implantation, remains relevant [2, 4, 5, 9, 10]. 

Insufficient development of the endometri-
um in the course of treatment by the methods 
of ATR may result from the transferred inflam-
matory diseases of the pelvic organs, changes in 
hormonal homeostasis, medical manipulations 
and operations and the associated trauma of the 
basal layer of the endometrium. One of the most 
important causes of the decreased reproductive 
function is impaired intercellular interactions, 
sclerosis of the stroma around vessels, changes 
in tissue angioarchitectonics and ischemia [5, 6, 
12]. In the conditions of constant presence of the 
damaging agent in the tissue, the final phase of 
inflammation (regeneration) does not end, there 
is a violation of tissue homeostasis and a whole 
cascade of secondary lesions is formed. Impaired 

microcirculation in the endometrium leads to tis-
sue ischemia and hypoxia. Prolonged and often 
asymptomatic ischemia and tissue hypoxia in 
the endometrium lead to marked changes in the 
tissue structure, interfering with normal implan-
tation and placentation, forming a pathological 
response to pregnancy, and causing impaired 
proliferation and normal cyclic transformation 
of the endometrium. As a consequence, hypo-
plastic processes of the endometrium appear as 
a biological process that brings together all the 
links of neurohumoral regulation (genetic and 
immunological), the role of which has not been 
sufficiently studied [2, 7, 8, 10]. Disorders in the 
receptive apparatus can lead to insufficiency of 
the endometrium to exogenous hormonal ef-
fects and cases of gestagen resistance. 

Optimization and acceleration of the tissue re-
generation process is one of the urgent tasks of 
modern medicine. In the 80th of the XX century, 
the focus during the stimulation of regeneration 
processes was on tissue oxygenation [1, 24]. Cur-
rently, the main goal of the regeneration pro-
cesses researches is the identification of growth 
factors, the disclosure of the action mechanism, 
and opportunities to use them to accelerate 
wound healing [13–18]. The transition from one 
era to another was the discovery of the fact that 
the influence of oxygen on the macrophages 
in general and the partial pressure of oxygen 
in particular, are realized indirectly through an-
giogenesis factors and other growth factors that 
promote healing and resist infection. 

Platelet-containing autoplasma is non-tox-
ic and non-immunoreactive, it accelerates the 
natural mechanisms of regeneration due to 
the presence in platelets of growth factors that 
drive the natural mechanisms of regeneration. 
Besides, platelet-containing autoplasma modu-
lates and regulates the function of such primary 
growth factors as platelet (PDGF), transforming 
growth factor β (TGF-β) family and vascular en-
dothelial growth factor (VEGF). The aforemen-
tioned property distinguishes the growth factors 
of platelet-rich autoplasma from recombinant 
growth factors, each of which is responsible for a 
separate mechanism of regeneration [20, 23, 25]. 

Platelets contain the following growth factors: 
IGF – insulin-like; PDGF – platelet; EGF – epider-
mal; FGF – fibroblastic; TGF-β – “family” of trans-
forming growth factor; PDEGF – platelet growth 
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factor of endothelial cells; VEGF or PDAF – vascular endothelial 
growth factor; PLGF-1 and PLGF-2 – placental growth factors, 
as well as thrombospondin, osteonectin, “culture shock pro-
tein”. Growth factors are delivered to tissues in autoplasma 
injections and stimulate fibroblast formation. Fibroblasts, in 
turn, produce collagen, hyaluronic acid and elastin. This pro-
cess leads to the formation of young connective tissue, the 
growth of capillaries. The result is the restoration of metabolic 
processes, improvement of microcirculation and metabolism 
in tissue cells, normalization of tissue respiration, and acti-
vation of local immunity. By launching all the links of natural 
regeneration processes simultaneously and acting synergisti-
cally, autoplasma containing platelets is a convenient and safe 
biological “tool” for accelerating regenerative processes. Auto-
plasma itself is natural for the human own tissues, accessible in 
the biochemical ratio of components that is inherent in a given 
organism [21, 22, 26]. 

Objective of the study: optimization of infertility treatment 
tactics in patients with tubal-peritoneal infertility factor and 
marked delay in endometrial development after unsuccessful 
attempts of ART treatment by the use of endometrium injec-
tion scratching technology with autoplasma. 

MATERIALS AND METHODS
The study was conducted at the Clinic of Reproductive Tech-

nologies of the Ukrainian State Institute of Reproductology, P.L. 
Shupyk National Medical Academy of Postgraduate Education, 
and Reproductology and Endocrine Gynecology Department 
of the Kyiv City Center for Reproductology and Perinatal Med-
icine. The prevalence of delayed development of the endome-
trium in the middle and late proliferation phase during con-
trolled stimulation of superovulation in the treatment cycle by 
the ART techniques was investigated and the features of clini-
cal and anamnesis data in patients with pronounced endome-
trial development were studied. 

40 patients with unsuccessful attempts of treatment by the 
ART methods and delayed development of the endometrium 
with tubal peritoneal factor infertility took part in the study. 
To identify the delay of endometrial development, ultrasound 
(thickness and macrostructure), Doppler (blood flow in uter-
ine vessels), cytological and histological criteria were estab-
lished. The presence of endometrial pinopods was detected 
by performing selective electron microscopy. The study of en-
dometrial pinopods was performed in 40 women with severe 
endometrial retardation and unsuccessful treatment attempts 
in the ART program. They underwent pipelle biopsy with en-
dometrial sampling for histological examination and scanning 
electron microscopy, and immunohistochemical study of C138 
marker to exclude chronic endometritis on L7 (21 day of the 
menstrual cycle (MC)). The studies were performed before and 
after the correction of severe endometrial growth retardation 
with the help of the own developed method, followed by em-
bryo transfer of vitrified embryos (cryo-ET) program.

Patients with severe delay of endometrial development 
who underwent the ART treatment were divided into groups: 
I group consist 21 patients who underwent endometrial injec-
tion scratching and hormone replacement therapy (HRT) with 
a standard (4/6 mg) dose of estradiol; II group – 19 patients 

who were prescribed HRT with a standard (4/6 mg) dose of es-
tradiol. Control group consist of 10 patients with normal endo-
metrium who underwent cryo-ET with standard (4/6 mg) dose 
of estradiol. The average age was 39.5 ± 3.1 years.

Criteria for selecting patients for study: 
1) reproductive age from 20 to 40 years; ovulation (normogo-

nadotropic); absence or complete obstruction of the existing 
fallopian tubes; 

2) absence of endometriosis, hyperprolactinemia, diabetes 
and other endocrine disorders; 

3) no pathology of the uterine body (fibroids with deformity 
of the uterine cavity, adenomyosis of II-III degree according to 
ultrasound, congenital abnormalities of development); 

4) normospermia in a man.
In the embryological protocol: embryos of satisfactory qual-

ity, the number of embryos - two or more, which allowed a 
more objective assessment of the clinical significance of the 
endometrial factor of infertility. 

Sonoscopy and Doppler assessment of blood flow in the pel-
vic organs was performed on the 7th, 14th and 21st day of MC. 
Patients in the ART cycle were monitored for follicular growth 
and evaluation of the structure and thickness of the endome-
trium. To measure blood flow in the uterine vessels, color Dop-
pler mapping was performed using a transvaginal ultrasound 
scanner TOSHIBA APLIO MX (Japan) with a three-dimensional 
imaging function and a directional Doppler trans-abdominal 
and transvaginal convex sensors with frequency 4.0–7.0 and 
5.6–8.0 MHz, respectively. Changes in the quantitative indices 
of blood flow in uterine, arcuate and radial arteries were ana-
lyzed, the indices of angle-independent Doppler metric indi-
ces of resistance (systolic-diastolic ratio (S/D), resistance index 
(RI) and pulsation index (PI)) of uterine vessels: uterine (Ua), 
arcuate (Aa) and radial (Ra) arteries were evaluated. 

Sampling of the microbioptate from the uterine cavity for 
cytological examination was performed using uterobrash on 
the 7th day of the stimulation cycle and on the day of the trans-
vaginal oocyte retrieval in the treatment program by the ART 
methods, on the 7th day of pre-gravid preparation during hor-
mone replacement therapy, and on the day of progesterone 
prescription before cryo-ET. Cytological examination was con-
ducted by the polychrome method according to Papanicolaou 
and Pappenheim monochrome method. 

Injection scratching technique: office hysteroscopy was per-
formed using a Hopkins II rigid hysteroscope made by KARL 
STORZ (Germany) with a 2.0 mm outer diameter of the distal 
part, with 4.2 mm diameter of an operating tube for constant 
irrigation forming. Through the hysteroscope operating chan-
nel, a needle was introduced into the uterine cavity with a 
triple sharpening of the tip of the pencil type 0.53 mm in di-
ameter, and microinjections of plasma, enriched with platelets, 
and scratching of the basal layer of the endometrium from the 
inner uterus to the bottom of the uterus and along the uterus 
were performed along the uterus from one proximal ostium of 
the uterine tube to the other. Obtaining autoplasma involved 
the separation and concentration of platelets. For this purpose, 
a system for platelets concentration SMART Prep2 was used. 
By two-step centrifugation, first erythrocytes and leukocytes 
(platelets remained in the supernatant) were removed from 40 
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ml of whole peripheral blood of the patient, and then, at the 
second centrifugation, the platelets were concentrated. Plate-
let-enriched plasma was prepared ex tempore, immediately 
prior to surgery. 

In the analysis of the collected actual material in determin-
ing the rate of pregnancy, only clinically confirmed pregnan-
cy was considered (ultrasound detection of a fetal egg on the 
28th day after embryo transfer). Accordingly, the early (first tri-
mester) reproductive loss rate was calculated solely from the 
number of reported clinical pregnancies. 

Statistical processing of the research results was performed 
using Statistica 6.0 software package and Microsoft Office soft-
ware package using standard descriptive statistics methods. 

RESULTS
Histological examination of endometrial samples from 40 

women with severe endometrial growth retardation and un-
successful attempts at treatment in the ART program revealed 
that in 17 (42.50%) patients the endometrium according to O.I. 
Topchiyeva and R.W. Noyes criteria did not correspond to the 
phase and day of MC, and was in the phase of proliferation or 
early secretion. In 23 women (57.50%) whose endometrium, 
according to the above criteria, met the middle secretory phase 
and L+7 day MC, chronic endometritis was not registered (the 
presence of chronic endometritis was a criterion for exclusion 
from the study). Comparative analysis of the endometrial mor-
phofunctional state in women with severe endometrial de-
velopmental delay and unsuccessful attempts at treatment in 
the ART program and the control group it was found that the 
probable features of the endometrium in infertile women were 
the areas of pinopods absence in 47.50% of cases, small size 
of pinopods – in 77.50% (p <0.01) and abundant microvilli –
in 37.50% (p <0.02); reduced frequency of developed pinopods 
presence by 2.12 times (p <0.01), pinopods of large sizes – 

by 2.29 (p <0.01) and small number of microvilli – by 4.00 
(p <0.0001), increased incidence of medium size pinopods in 
3.00 (p <0.02) times, microvilli in moderation – 4.00 (p <0.0001) 
(Table). A characteristic feature of endometrial pinopods in pa-
tients with tubal-peritoneal infertility was mosaicism of their 
shape (65.00%) and size (67.50%).

In patients of the control group on L+7 day microvilli were 
practically absent and the maximum protrusion of epithelial 
membranes was observed; therefore, pinopods were mainly of 
the big sizes (Fig. 1). In women with tubal-peritoneal infertili-
ty and severe retardation of endometrial development, where 
the injection endometrial scratching method was used for en-
dometrium, which, according to O.I. Topchiyeva and R.W. Noy-
es criteria, corresponded to the MC phase and day (Fig. 2), large 
pinopods were also observed, but in the vast majority of cases 
they were with abundant microvilli or microvilli in moderation. 
In 15.00% of cases, regressing pinopods were observed, repre-
sented by reduced and shrunken cells.

Endometrium in women with tubal-peritoneal infertility 
and severe retardation of endometrial development, when 
the injection endometrial scratching method was not applied; 
the endometrium, according to O.I. Topchiyeva and R.W. Noyes 
criteria did not correspond to the MC phase and day, was in 
the phase of proliferation or early secretion, there was a delay 
in the pinopods development. They were small, covered 
abundantly or moderately with short and thick microvilli (Fig. 
3). There were areas of no pinopods.

In the cryo-ET program in patients with marked delay in the 
development of the endometrium in their traditional (without 
the use of injection scratching) management (group ІІ, n = 19), 
the rate of pregnancy onset was 10.3% (2 from 19), which was 
almost 4 times less than in patients with normal endometrial 
thickness (control group, n = 10) – 40% (4 from 10) (Fig. 1). The 
difference between the compared indicators was significant 

Table. Features of pinopods and microvilli in the endometrium of women with tubal-peritoneal infertility, severe endometrial retardation and failed treatment attempts in the 
ART program on L+7 day, n (P ± p, %)

Indicators Tubal-peritoneal infertility group, n = 40 Group І, n = 21 Group ІІ, n = 19 Control group, n = 10

Pinopods

Areas of absence 19 (47,50 ± 1,10)c 12 (57,14 ± 1,69)c 7 (36,84 ± 1,43)c 0 (0,00 ± 0,00)

Developing 32 (80,00 ± 1,43)c 20 (95,24 ± 2,17)c, I 12 (63,16 ± 1,87)c, I 1 (10,00 ± 1,05)

Developed 17 (42,50 ± 1,04)c 4 (19,05 ± 0,97)c, I 13 (68,42 ± 1,94)I 9 (90,00 ± 3,15)

Regressing 6 (15,00 ± 0,62) 4 (19,05 ± 0,97) 2 (10,53 ± 0,76) 0 (0,00 ± 0,00)

Small size 31 (77,50 ± 1,40)c 17 (80,95 ± 2,00)c 14 (73,68 ± 2,02)c 0 (0,00 ± 0,00)

Medium size 24 (60,00 ± 1,24)c 15 (71,43 ± 1,88)c 9 (47,37 ± 1,62) 2 (20,00 ± 0,00)

Large size 14(35,00 ± 0,95)c 4 (19,05 ± 0,97)c, II 10 (52,63 ± 1,71)I 8 (80,00 ± 0,00)

Different shape 31 (65,00 ± 1,29)c 14 (66,67 ± 1,82)c 12 (63,16 ± 1,87)c 0 (0,00 ± 0,00)

Different size 27(67,50 ± 1,31)c 14 (66,67 ± 1,82)c 13 (68,42 ± 1,94)c 0 (0,00 ± 0,00)

Microvilli

Abundant 15 (37,50 ± 0,98)c 13 (61,90 ± 1,75)c, II 2 (10,53 ± 0,76)c, I 0 (0,00 ± 0,00)

Moderate number 16 (40,00 ± 1,01) 5 (23,81 ± 1,09)II 11 (57,89 ± 1,79)c, I 1 (10,00 ± 1,05)

Small number 9 (22,50 ± 0,76)c 3 (14,29 ± 0,84)c 6 (31,58 ± 1,32)c 9 (90,00 ± 3,15)
c, I, II – difference is statistically significant between the corresponding indicators in control group, group I, group II (p <0,05); one patient might have areas with 
pinopods and microvilli of different size, shape and stage of development.
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(p = 0.027), indicating that there is a negative impact of a 
marked delay in the development of the endometrium on the 
likelihood of successful implantation. 

If patients with a sign of marked delay in the endometrium 
development had injection scratching performed (group 
I, n = 21), then the frequency rate of the onset pregnancy 
was 23.7%, which was 2 times higher than in patients with 
the same endometrial condition who received traditional 
treatment. At the same time, the efficiency of cryo-ET by the 
analyzed indicator in percentage calculation in this group 
is still significantly (twice) lower than the results observed 
in the group of women (control group, n = 10) with normal 
development of the endometrium. The rate of pregnancy 
termination in the first trimester in patients of control group 
(n = 10) was 25% (1 from 4). Four women who became 
pregnant with marked delay of endometrial development 
and received traditional treatment (group I) in the pre-
transfer period, pregnancy ceased to develop in the short 
term; the rate of early reproductive loss in this group was 
100%. 

The use of injection scratching in women with marked delay 
of endometrial development in cases of subsequent successful 
implantation reduced the rate of early reproductive losses 
to 25% (1 from 4) compared with 100% in the frequency of 
reproductive losses in cases where injections were not applied. 
This fact can be regarded as a positive result of the study, 
because otherwise (if injection scratching was not applied), 
the likelihood of loss of induced pregnancy was much higher. 
However, compared with women with normal endometrial 
development, the frequency of early reproductive losses in 
patients with severe developmental delay who used pre-
transfer injection scratching was 1.6 times higher (22.2% 
versus 14.3%). This observation indicates that endometrium 
injection scratching does not provide a complete restoration 
of the implantation capacity of the endometrium up to 
normal functioning at early gestation in cases of its marked 
developmental delay at the stage of preparation with estrogen 
medication. 

When Doppler ultrasound of vessels of the uterus with 
color Doppler mapping was made after injection scratching 
procedure, the following changes of uterine perfusion were 
noted: S/D decreased by 36.5% at the level of uterine arteries 
(from 6.82 ± 1.12 to 4.33 ± 0.8, p <0.05); by 42.6% in arcuate 
arteries (from 5.4 ± 1.4 to 3.1 ± 0.7, p <0.01) and by 30.5% in 
radial arteries (from 3.6 ± 1.09 to 2.5 ± 0.7, p <0.05). 

PI decreased in uterine arteries by 24% (from 2.9 ± 0.2 to 2.2 ± 
0.3, p <0.05); in arcuate – by 5% (from 2.0 ± 0.2 to 1.9 ± 0.2) and 
in radial – by 3% (from 1.5 ± 0.5 to 1.45 ± 0.6). 

RI decreased in uterine arteries by 10.9% (from 0.92 ± 0.09 to 
0.82 ± 0.06, p <0.05); in arcuate – by 11.9% (from 0.84 ± 0.07 to 
0.74 ± 0.05, p <0.05) and in radial arteries – by 15.6% (from 0.77 ± 
0.06 to 0.65 ± 0.04, p <0.05). 

Changes in all indices were unidirectional in the downward 
direction and were significant (p <0.05, p <0.01) compared to 
reference values. S/D decreased in the uterine arteries by 5.4% 
(from 3.13 ± 0.8 to 2.96 ± 0.4, p <0.05); in arcuate by 23.6% 
(from 3.05 ± 0.9 to 2.33 ± 0.3) and in radial by 3.6% (from 2.5 ± 
0.8 to 2.41 ± 0.3) 

Figure 1. Well-developed pinopods in patients of the control group on L+7 day.
Single microvilli 
Scanning electron microscopy. Magnification x 2000.

Figure 2. Pinopods of large and medium size, different in shape in patients with tubal-
peritoneal infertility on L+7 day with the correspondence of phase and day of MC. 
Moderate number of microvilli 
Scanning electron microscopy. Magnification x 2000.

Figure 3. Small, different in shape and size pinopods in patients on L+7 day with tubal-
peritoneal infertility and the mismatch of endometrial phase and MC day 
Scanning electron microscopy. Magnification x 2000.



WWW.REPRODUCT-ENDO.COM.UA / WWW.REPRODUCT-ENDO.COM   №3(53)/червень 2020
ISSN 2309-4117 53

РЕПРОДУКТОЛОГІЯ
There was a decrease in PI in the uterine arteries by 9% (from 

2.4 ± 0.24 to 2.2 ± 0.3), RI by 18.2% (from 0.88 ± 0.04 to 0.72 ± 
0,03, p <0.05); in arcuate PI decreased from reference level by 
4% (from 1.96 ± 0.3 to 1.88 ± 0.6, p <0.01), RI by 11.4% (from 
0.79 ± 0.05 to 0.70 ± 0.03, p <0.05); in radial PI decreased by 
21% from 1.8 ± 0.02 to 1.42 ± 0.04, p <0.01), RI – by 6.8% (from 
0.73 ± 0.04 to 0, 98 ± 0.02, p <0.01). 

The study showed that ultrasound scan and dopplerometry 
of uterine vessels can be used as an additional method to 
diagnose the initial hemodynamic disorders and evaluate the 
effectiveness of correction of the endometrium development 
in cycles of treatment of tubal-peritoneal infertility by ART.

DISCUSSION
Analysis of the present-day literature indicates that there 

are many unresolved issues in the treatment of patients 
with unsuccessful ART cycles in the past: there are no 
predicting methods for effectiveness of infertility treatment 
by ART methods and clear criteria for selection of optimal 
treatment and rehabilitation measures before the next 
treatment programs by ART methods, effective treatment and 
rehabilitation procedures in ART and determination of the 
optimal time for their implementation. 

In women with tubal-peritoneal infertility and severe 
endometrial retardation and failed treatment attempts in 
the ART program dysfunction of endometrium receptivity 
is observed, which is manifested by abnormalities in the 
development of pinopods and their microvilli during the 
implantation window. A characteristic feature of endometrial 
pinopods in women with tubal-peritoneal infertility, severe 
endometrial retardation and failed treatment attempts in the 
ART program is a mosaicism of their shape and size.

The ultrasound signs of delayed endometrial development 
are a recorded decrease in its thickness (up to 4 mm and less 
with a pronounced delay) and disruption of the macrostructure 
(lack of a clear three-layer structure), which was accompanied 
by changes in blood flow in uterine, arcuate and radial arteries, 
PI, decreased RI, which confirmed the decrease in tissue 
perfusion in uterus. 

Increasing the daily dose of estrogen medicine during 
pregravidar (pre-pregnancy) preparation in the cryo-ET cycles 
in patients with severe endometrial development delay on day 
7 of HRT did not provide an increase in endometrial thickness 
until the day of human chorionic gonadotropin injection and 
did not improve clinical outcomes. 

In cryo-ET program, the implementation of injection 
scratching with autoplasma in patients with marked 
endometrial development delay, after the first seven days 
of monotherapy with a starting dose of estradiol, was 
accompanied by a significant improvement in clinical 
outcomes in terms of pregnancy rate (23.5%) and significant 
decrease of early reproductive losses (25%). 

CONCLUSIONS
Women with infertility of tubal-peritoneal genesis, 

combined with marked delay in endometrial development, 
should be attributed to the risk group of unsuccessful ART 
attempts and reproductive losses (pregnancy termination in 

the first trimester). Algorithm for examination of patients with 
unsuccessful attempts of treatment with ART in the anamnesis 
should include during pre-gravid preparation not only complex 
examination in the cycle preceding the treatment cycle, but 
also examination of histological and immunohistochemical 
criteria for endometrial development delay and the presence 
of endometrial pinopods by performing selective electron 
microscopy, echography and Doppler in the appearance of 
signs of delayed endometrial development on the day 7 in 
the program of ART treatment. It is advisable for all patients 
in the ART treatment program to determine and evaluate the 
thickness of the endometrium on day 7 of the treatment cycle 
and, by the results of this study, to decide on the need for 
correction of the endometrial development, by performing an 
endometrial injection scratching procedure, which should be 
prescribed only to women with a sign of marked endometrial 
development delay (≤4 mm before the specified period). 
In the appointment of injection scratching to correct the 
delayed development of the endometrium in patients with a 
pronounced degree it is not advisable, given the low efficiency, 
to increase the daily dose of estradiol in pre-gravid preparation 
during HRT in the cryo-ET program. 

Injection-scratching procedure in patients with severe 
endometrial development delay provides an adequate 
degree of vascularization and improves angiogenesis 
processes closely related to synchronization of morphological, 
hormonal, cytokine and immunological regulation. It 
eliminates resistance to HRT influence that is used to correct 
the inconsistency of endometrial development with the MC 
day during the treatment by ART methods. In patients with 
marked endometrial developmental delay, the performed 
injection scratching credibly improved histological and 
immunohistochemical criteria for endometrial developmental 
delay and the endometrium selective electron microscopy 
results.

REFERENCES/ЛІТЕРАТУРА
1. Avramenko, N.V., Kabachenko, O.V., Maksimenko, V.G., Barkovskyi, D.E.
“Influence of the state of expression of nuclear receptors of sex steroid hormones in the endometrium on woman reproductive function.” 
Zaporizhzhya Medical Journal 5 (2015): 66–8.
Авраменко, Н.В. 
Вплив стану експресії ядерних рецепторів статевих стероїдних гормонів в ендометрії на репродуктивну функцію жінки / 
Н.В. Авраменко, О.В. Кабаченко, В.Г. Максименко, Д.Є. Барковський // Запорожский медицинский журнал. – 2015. – № 5. – 
С. 66–68.
2. Giulmamedova, I.D., Dotsenko, O.S., Savchenko, I.V., Giulmamedova, O.A.
“Modern views on the diagnosis and correction of implant receptivity of the endometrium (literature review).” Tavricheskiy Mediko-
Biologicheskiy Vestnik 16.2 Part 2.62 (2013): 169–74. 
Гюльмамедова, І.Д. 
Сучасні погляди на діагностику та корекцію імплантаційної рецептивності ендометрія (огляд літератури) / І.Д. Гюльмамедова, О.С. 
Доценко, І.В. Савченко, О.А. Гюльмамедова // Таврический медико-биологический вестник. – 2013. – Т. 16, № 2, Ч. 2 (62). – С. 169–174.
3. Dakhno, F.V. 
“Use of micronized progesterone gel in IFV programs.” Female doctor 1 (2010): 16–9. 
Дахно, Ф.В. 
Використання мікронізованого гелю прогестерону в програмах ДРТ / Ф.В. Дахно // Жіночий kікар. – 2010. – № 1. – С. 16–19. 
4. Kotsabyn, N.V., Makarchuk, O.M.
“The role of the morphofunctional state of the endometrium as a leading factor in the successful implantation of the fertilized egg.” 
Archive of clinical medicine 2.20 (2014): 8–10.
Коцабин, Н.В. 
Роль морфофункціонального стану ендометрія як провідного фактору успішної імплантації заплідненої яйцеклітини / 
Н.В. Коцабин, О.М. Макарчук // Архів клінічної медицини. – 2014. – № 2 (20). – С. 8–10.
5. Onyshchuk, O.D.
“Optimizing the preparation of women for in vitro fertilization programs after unsuccessful previous attempts.” Bukovynian Medical 
Bulletin 3 (2011): 55–7.
Онищук, О.Д. 
Оптимізація підготовки жінок до програм запліднення in vitro після невдалих попередніх спроб / О.Д. Онищук // Буковинський 
медичний вісник. – 2011. − № 3. – С. 55–57.
6. Giulmamedova, I.D., Ilyina O.I., Nosenko E.N. 
“Features of formation of endometrial pinopods with the support of the luteal phase by vaginal micronized progesterone.” Female 
doctor 5 (2010): 18–23.
Гюльмамедова И.Д. 
Особенности формирования эндометриальных пиноподий при поддержке лютеиновой фазы вагинальным микронизированным
прогестероном / И.Д. Гюльмамедова, О.И. Ильина, Е.Н. Носенко и др. // Жіночий лікар. – 2010. – № 5. – С. 18–23.



54 №3(53)/червень 2020   WWW.REPRODUCT-ENDO.COM / WWW.REPRODUCT-ENDO.COM.UA
ISSN 2309-4117

EFFECT OF ENDOMETRIAL INJECTION SCRATCHING IN CYCLES OF TREATMENT BY ASSISTED REPRODUCTIVE TECHNOLOGY METHODS
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Objective: optimization of pregravid (pre-pregnancy) preparation in patients with tubal-peritoneal infertility factor and marked delay in endometrial development after unsuccessful assisted reproductive technology (ART) treatment by the use of endometrium 
injection scratching technology with autoplasma. 
Material and methods. Study included 40 cases of unsuccessful treatment attempts for tubal-peritoneal factor infertility with severe delay of endometrial development and 10 patients with tubal-peritoneal factor infertility with normal endometrium with one or 
more unsuccessful ART attempts on history and the existence of cryopreserved embryos of satisfactory quality from previous cycles of assisted reproductive technology. The average age was 39.5 ± 3.1 years. Patients were divided into groups: I – 21 patients who 
underwent endometrial injection scratching and hormonе replacement therapy (HRT) with a standard (4/6 mg) dose of estradiol; II – 19 patients who were prescribed HRT with a standard (4/6 mg) dose of estradiol; control – 10 patients with normal endometrium 
who underwent cryo-ET with standard (4/6 mg) dose of estradiol. 
Clinical results were evaluated and compared in terms of pregnancy rate per embryo transfer and pregnancy loss rate in the first trimester. The correspondence of the morphofunctional structure of the endometrium was evaluated by ultrasound, cytologically, Doppler 
measurements, histologically, immunohistochemically and via selective electron microscopy. Endometrium was 8.9 ± 1.1 mm during the period of progesterone prescription in the cryoembryo transfer cycle. All participants were transferred day 5 embryos. 
Results. In the cryo-ET program autoplasma injection scratching in patients with marked delay of endometrial development after the first seven days of monotherapy with a starting dose of estradiol was accompanied by a significant improvement in clinical 
outcomes in terms of pregnancy rate (25%) and definite decrease of early reproductive losses (25%). 
Conclusions. After pre-pregnancy preparation according to our method, it is quite sufficient to perform HRT with a standard dose of estradiol (4/6 mg/day) before starting progesterone irrespective of the endometrial development degree. Meanwhile, injection 
scratching is advisable to be prescribed in cases of marked delay in the endometrium development and it should be combined with physiotherapy methods. 
Keywords: infertility, assisted reproductive technology methods, endometrial hypoplasia, injection endometrial scratching.
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Мета дослідження: оптимізація прегравідарної підготовки у пацієнток із трубно-перитонеальним фактором безпліддя та вираженим відставанням розвитку ендометрія після невдалих спроб лікування методами допоміжних репродуктивних 
технологій (ДРТ) шляхом використання технології ін’єкційного скретчингу аутоплазмою ендометрія.
Матеріали та методи. У дослідження увійшли 40 жінок із невдалими спробами лікування методами ДРТ трубно-перитонеального фактору безпліддя з вираженим відставанням розвитку ендометрія та 10 пацієнток із трубно-перитонеальним 
фактором безпліддя з нормальним ендометрієм, однією або кількома невдалими спробами ДРТ в анамнезі та наявністю кріоконсервованих ембріонів задовільної якості з попередніх циклів ДРТ. Середній вік жінок становив 39,5 ± 3,1 року. 
Учасниці були розподілені на групи: І – 21 пацієнтка, кожній з яких було проведено процедуру ін’єкційного скретчингу ендометрія та призначено замісну гормональну терапію (ЗГТ) зі стандартною дозою естрадіолу (4/6 мг); ІІ – 19 пацієнток, яким 
було призначено ЗГТ зі стандартною дозою естрадіолу (4/6 мг); контроль – 10 пацієнток із нормальним ендометрієм, яким було проведено ембріотрансфер вітріфікованих ембріонів (КРІО-ЕТ) і призначена стандартна доза естрадіолу (4/6 мг).
Клінічні результати оцінювалися за показниками частоти настання вагітності на перенос ембріонів і частоти втрат вагітності в I триместрі. Відповідність морфофункціональної структури ендометрія оцінювали шляхом УЗД, допплерометрії, 
гістологічно, імуногістохімічно і за допомогою селективної електронної мікроскопії. Товщина ендометрія становила 8,9 ± 1,1 мм у період призначення прогестерону в циклі кріоембріотрансферу. Усім досліджуваним було перенесено ембріони 
п’яти днів культивування.
Результати. У програмі КРІО-ЕТ виконання ін’єкційного скретчингу аутоплазмою в пацієнток із вираженим відставанням розвитку ендометрія супроводжувалося значним поліпшенням клінічних результатів за показником частоти настання 
вагітності (25%) і значним зниженням частоти ранніх репродуктивних втрат (25%). 
Висновки. Після прегравідарної підготовки за описаною методикою в програмі КРІО-ЕТ цілком достатньо проводити ЗГТ стандартною дозою естрадіолу (4/6 мг/доба) до початку використання прогестерону незалежно від ступеня розвитку 
ендометрія. При цьому ін’єкційний скретчинг доцільно призначати у випадках вираженої затримки розвитку ендометрія та комбінувати з фізіотерапевтичними методами.
Ключові слова: безпліддя, методи допоміжних репродуктивних технологій, гіпоплазія ендометрія, ін’єкційний скретчинг ендометрія.
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Цель исследования: оптимизация прегравидарной подготовки у пациенток с трубно-перитонеальным фактором бесплодия и выраженным отставанием развития эндометрия после неудачных попыток лечения методами вспомогательных 
репродуктивных технологий (ВРТ) путем использования технологии инъекционного скретчинга аутоплазмой эндометрия.
Материалы и методы. В исследование вошли 40 женщин с неудачными попытками лечения методами ВРТ трубно-перитонеального фактора бесплодия с выраженным отставанием развития эндометрия и 10 пациенток с трубно-перитонеальным 
фактором бесплодия с нормальным эндометрием, одной или несколькими неудачными попытками ВРТ в анамнезе и наличием криоконсервированных эмбрионов удовлетворительного качества из предыдущих циклов ВРТ. Средний возраст 
женщин составил 39,5 ± 3,1 года. Участницы были распределены на группы: I – 21 пациентка, каждой из которых была проведена процедура инъекционного скретчинга эндометрия и назначена заместительная гормональная терапия 
(ЗГТ) со стандартной дозой эстрадиола (4/6 мг), II – 19 пациенток, которым была назначена ЗГТ со стандартной дозой эстрадиола (4/6 мг), контроль – 10 пациенток с нормальным эндометрием, которым был проведен эмбриотрансфер 
витрифицированных эмбрионов (КРИО-ЭТ) и назначена стандартная доза эстрадиола (4/6 мг).
Клинические результаты оценивались по показателям частоты наступления беременности на перенос эмбрионов и частоты потерь беременности в I триместре. Соответствие морфофункциональной структуры эндометрия оценивали путем УЗИ, 
допплерометрии, гистологически, иммуногистохимически и с помощью селективной электронной микроскопии. Толщина эндометрия составила 8,9 ± 1,1 мм в период назначения прогестерона в цикле криоэмбриотрансфера. Всем участницам 
исследования были перенесены эмбрионы пяти дней культивирования.
Результаты. В программе КРИО-ЭТ выполнение инъекционного скретчинга аутоплазмой у пациенток с выраженным отставанием развития эндометрия сопровождалось значительным улучшением клинических результатов по показателю частоты 
наступления беременности (25%) и значительным снижением частоты ранних репродуктивных потерь (25%).
Выводы. После прегравидарной подготовки по описанной методике в программе КРИО-ЭТ вполне достаточно проводить ЗГТ стандартной дозой эстрадиола (4/6 мг/сутки) до начала использования прогестерона независимо от степени развития 
эндометрия. При этом инъекционный скретчинг целесообразно назначать в случаях выраженной задержки развития эндометрия и комбинировать с физиотерапевтическими методами.
Ключевые слова: бесплодие, методы вспомогательных репродуктивных технологий, гипоплазия эндометрия, инъекционный скретчинг эндометрия.
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