EFFECT OF ENDOMETRIAL INJECTION SCRATCHING
IN CYCLES OF TREATMENT
BY ASSISTED REPRODUCTIVE TECHNOLOGY METHODS

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
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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 B (TGF-P) 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-3 — “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-
plasmaitself 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:
| group consist 21 patients who underwent endometrial injec-
tion scratching and hormone replacement therapy (HRT) with
a standard (4/6 mqg) dose of estradiol; Il group - 19 patients
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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 -l 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
(Rl) and pulsation index (Pl)) 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 Il 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
thatin 17 (42.50%) patients the endometrium according to O.l.
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 —
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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, microvilliin 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.l. 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.l. 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 Il, 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 Groupl,n=21 Groupll,n=19 Control group, n =10
Pinopods
Areas of absence 19 (47,50 £ 1,10)¢ 12 (57,14 £1,69)° 7 (36,84 £ 1,43)¢ 0(0,00 £0,00)
Developing 32(80,00 £ 1,43)¢ 20(95,24 +2,17)! 12 (63,16 +1,87)¢! 1(10,00+ 1,05)
Developed 17 (42,50 4 1,04) 4(19,05+0,97)' 13 (68,42 +1,94)! 9 (90,00 + 3,15)
Regressing 6 (15,00 +0,62) 4(19,05+097) 2(10,53 +0,76) 0(0,00 +0,00)
Small size 31 (77,50 + 1,40)¢ 17 (80,95 = 2,00)¢ 14 (73,68 £ 2,02)¢ 0(0,00 +0,00)
Medium size 24.(60,00 4 1,24)¢ 15 (71,43 +1,88)¢ 9(47,37 +1,62) 2(20,00 4 0,00)
Large size 14(35,00 £ 0,95)° 4(19,05+0,97)«" 10 (52,63 1,71) 8 (80,00 £ 0,00)
Different shape 31(65,00 £ 1,29)¢ 14 (66,67 = 1,82)° 12 (63,16 +1,87)¢ 0(0,00+0,00)
Different size 27(67,50 +1,31)¢ 14 (66,67 +1,82)¢ 13 (68,42 + 1,94)¢ 0(0,00 +0,00)
Microvilli
Abundant 15 (37,50 £ 0,98)¢ 13 (61,90 + 1,75)¢" 2(10,53+0,76)! 0(0,00+0,00)
Moderate number 16 (40,00 = 1,01) 5(23,8141,09)" 11 (57,89 £ 1,79)<! 1(10,00 = 1,05)
Small number 9(22,50 +0,76) 3 (14,29 +0,84) 6 (31,58 +1,32) 9(90,00 + 3,15)

— difference is statistically significant between the corresponding indicators in control group, group I, group Il (p <0,05); one patient might have areas with

pinopods and microvilli of different size, shape and stage of development.
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S LT T W (p = 0.027), indicating that there is a negative impact of a
R 1

. '3\ e - a i Baei . 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
[, 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

peritoneal infertility on L+7 day with the correspondence of phase and day of MC. developmental delay at the stage of preparation with estrogen
Moderate number of microvilli medication.
Scanning electron microscopy. Magnification x 2000.

L o

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).

Pl decreased in uterine arteries by 24% (from 2.9+ 0.2t0 2.2 +
0.3, p <0.05); in arcuate - by 5% (from 2.0 + 0.2t0 1.9+ 0.2) and
in radial - by 3% (from 1.5 + 0.5 to 1.45 £ 0.6).

Rl 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 inradial 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%

Figure 3. Small, different in shape and size pinopods in patients on L+7 day with tubal- ) ; 0
peritoneal infertility and the mismatch of endometrial phase and MC day (from 3.05 + 0.9 to 2.33 + 0.3) and in radial by 3.6% (from 2.5 +

Scanning electron microscopy. Magnification x 2000. 0.8t02.41+0.3)
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There was a decrease in Pl in the uterine arteries by 9% (from
2.4 +£0.24t02.2 +0.3), Rl by 18.2% (from 0.88 + 0.04 to0 0.72 +
0,03, p <0.05); in arcuate Pl decreased from reference level by
4% (from 1.96 + 0.3 to 1.88 + 0.6, p <0.01), Rl by 11.4% (from
0.79 + 0.05 to 0.70 + 0.03, p <0.05); in radial Pl decreased by
21% from 1.8 + 0.02 to 1.42 £ 0.04, p <0.01), Rl - by 6.8% (from
0.73 £0.04t0 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,
Pl, 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
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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.
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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.
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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: | — 21 patients who
underwent endometrial injection scratching and hormone replacement therapy (HRT) with a standard (4/6 mg) dose of estradiol; Il — 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: infertilty, assisted reproductive technology methods, endometrial hypoplasia, injection endometrial scratching.

EQEKTUBHICTb 3ACTOCYBAHHA METOAIKY IH'€KLIAHOTO CKPETYUHTA EHLOMETPIS B LAKNAX NIKYBAHHA METOLAMM SONOMIXHUX PENPOAYKTUBHIX TEXHONOTIVA

J1.B. CycnikoBa, 4. Mex. K., npodecop, AupekTop YKpaicbkoro AepxasHoro iHcrutyty penpogyktonorit HMAMO im. M1, Wynuka, M. Kig
B.B. KamincbKuil, 4. Mex. H., npodecop, unex-kop. HAMH Ykpainu, 3a8izyBau kadeapoto akywiepctsa, riHexonorii ta penpoayktonori HMATO im. T1.J1. LWynua, KMLUPIM, m. Kuiia
K.B. Yaiika, 4. Mea. H., npodecop kadeapy akyLIepcTea, rikiekonorii Ta penpoaykTonorit HMAMO im. M1, Wynua, m. Kuiig

A.B. KamiHcbkuit, 4. Meg. H., AouenT, 3asigyBay Knikikoto penpoaykTugHux Texxonoriit YAIP HMAMO im. M1, Wynuka, M. Kuig
A.B. Cepbeniok, K. Mea. H., nikap akywwep-rikexonor Knikiku penpoayktusHux Texxonoriii YAIP HMAMNO im. TLJ1. Wynuka, m. Kiiig
PB. Xuxapcbkuid, K. Mea. H., 3a8iayBay BifAinom exgomerpiosy i xipyprii Tasa KMLPTIM, m. Kuiig

0.A. BoHapyk, acnipaHT Kadeapy akyLLepcTea, riekonorii Ta penpodykTonorii, nikap akywep-rinexonor Knikiku penpogykTugHu texqonoriit YAIP HMAMNO im. M1, Wynua, m. Kuiig

Mera AocnizeHHA: onTuMi3aLliA nperpasiZapHOi NiATOTOBKY Y NALIIEHTOK i3 TPYOHO-NEpUTOHeaNbHUM GakTopom Be3nnifaA Ta BUpaxeHuM BIACTaBaHHAM PO3BHTKY eHAOMETPIA NICNA HeBAanMX CNPO0 NKyBaHHA MeToAaMM AOMOMIKHIX PEnpoAYKTUBHIX
Texonoriit ([IPT) wnaxom BUKOPUCTAHHA TexHONOTT iH'EKLITiHOTO CKPETUMHIY QyTONNa3MOI0 eHIOMETPIA.
Marepiany Ta MeTou. Y socnizxerHs yiiiuny 40 XiHok i3 Heszanumu cipobamu nikyBaHHA Merogamm [IPT Tpy6Ho-nepuToHeanbHoro daktopy 6e3nAiaaA 3 BUPAXEHM BIZCTaBAHHAM PO3BUTKY eHAOMETPiA Ta 10 naLieHTOK i3 Tpy6HO-nepUToHeansHit
hakTopom 6e3nnizA 3 HOPMANbHIM eHAOMETPIEM, 0HIE 60 Kinlbkoma Hesaanumu cnpobamn [IPT B aHamHe3i Ta HasBHICTIO KpIOKOHCePBOBaHIX eMOPIOHIB 3a70BiNbHOT AKOCTI 3 noniepe/Hix uknig IPT. Cepeaniii Bik xiHOK CTaHOBUB 39,5 + 3,1 poky.
Yuacuuui bynu po3nogineri Ha rpyni: | — 21 naLienTKa, KoxHiii 3 AKX byno npoBeAeHO oLeYpY iH'€KLIiHOTO CKPeTUHrY eHAOMETPIA Ta NPU3HayeHo 3amicHy ropmoHanbHy Tepaniio (3[T) 3i canaapTHolo 430t ectpagiony (4/6 mr); Il — 19 naujenTo, Akim
byno npusHauero 3IT 3i CTaHaapTHOK 03010 ecTpagiony (4/6 Mr); KOHTPOMb — 10 NaLIIEHTOK I3 HOPMANbHIM EHEOMETPiEM, AKItM Byno NPoBezeHo embpioTpancdep BiTpipikosarux embpionia (KPIO-ET) i npu3HaueHa cTawaapTHa 403a ectpagiony (4/6 wr).
KniiuKi pesynbTaTi OLiHIOBANMCA 32 MOKA3HVKaMY YACTOTI HACTaHHA BArITHOCT] Ha NepeHoc emOpIOHB | yacToT BTPaT BariTHOCTI B | TpUMeCTPI. BiANoBiAHICTb MOPOOGYHKLIOHANbHOT CTPYKTY Y eHAOMETPIA oUiHioBanK waxom Y3[L, Aonnnepomerpii,
riCTONOriYHO, IMyHOTICTOXIMIYHO i 33 LONOMOIOI0 CNEKTUBHOT eEKTPORHOT MikpocKonil. ToBLLMHa eHAoMeTpia CTaHoBINa 8,9 = 1,1 MM y nepios npu3HaueHHA nporectepoy B LKA kpioemopioTpaHcepy. Ycim AociaxyBaim 6yno nepeHeceHo emopioHn

AT [HIB KyNBTUBYBAHHS.

Pe3ynbrati. Y nporpami KPIO-ET BUKOHaHHA iH'EKLiiHOr0 CKpETUMHY ayTonna3MOl0 B MALIIEHTOK i3 BUPaXeHIM BIACTaBAHHAM PO3BUTKY EHZOMETPIA CyNPOBOKYBANOCA 3HAUHMM NOAINLIEHHAM KNIHIYHIX DE3yNbTaTiB 33 NM0Ka3HUKOM YacToTH HaCTaHHA
BAriTHOCTI (25%) | 3HAUHVM 3HIDKEHHAM YaCTOTU PaHHIX PenpOLYKTUBHIX BTPAT (25%).
BucHoBKu. Micna nperpasizapHol NiAroToBKY 3a onicarolo MeToavkoio B nporpami KPIO-ET uinkom doctatHbo npoBogwty 31T craHzapTHOR £03010 ecTpagiony (4/6 Mr/506a) 10 noYaTKy BUKOPUCTaHHA NPOTECTePOHY HE3anexHO Bizl CTyneHs po3BHTKy
eHRoMeTpiA. TTpyt UbOMY iH'EKLIiHWiA CKPETUMH AOLINBHO NPU3HYaTh y BUNAAKaX BUPAXEHOT 3aTpUMKI PO3BUTKY EHLOMETDIA Ta KOMGIHYBaTH 3 Gi3ioTepaneBTUYHUMI METOLAMH.

KnioyoBi cnoBa: 6e3nnizza, MeToAm 40NOMiXHIX PenpoAyKTUBHIX TEXHONOTlA, rinonnasia eHAOMETPIA, iH'eKLitHMiA CKDETUMHT eHTOMETPIA.

SOOEKTUBHOCTb MCMONb30BAHNA METOAMKI MHBEKLIMOHHOMO CKPETYMHIA SHAOMETPUA B LIMKNAX NEYEHIA METOZAMMU BCTOMOTATENbHDIX PEMPOYKTUBHbIX TEXHONOTMIA

J1.B. CycnukoBa, 4. Mex. H., Tpodeccop, AMpeKTop YKPauHCKoro rocyaapcTeenHoro uHcTuTyTa penpoayktonorvu HMAMO um. 117, Wynuka, r. Kues
B.B. Kamunckuii, 4. Mea. H., npodeccop, uner-kopp. HAMH Ykpaukbl, 3aseayioluvii kadeapoit akyLuepctaa, ruekonoruu u penpoyktonorvu HMANO um. 111, Wynuka, KILIPMM, . Kues
K.B. Yaiika, . Men. H., npodeccop kadepbl akywuepctsa, riHekonorui 1 penpoayktonorv HMATO um. T1LI1. LWynuka, r. Kues

A.B. KamuHCKwMiA, 4. Mef. H., A0LEHT, 33BEAYIOLIIA KNMHIKON penpoayKTUBHbIX TexHonoruii YTAP HMATO wwm. 111, Wynuka, r. Kues
A.B. CepbeHiok, k. Mef. H., Bpay aKyLuep-ruxexonor Knunvky penpoaykTugHbix texHonoruit YTAP HMAMO wm. 1111, LWynuka, r. Kues
PB. Muxapckuit, k. Mea. H., 3aBeAyI0LLMiA OTACNOM SHAOMeTPH03a v xupypriv Tasa KILIPIM, r. Kues

0.9 BoHAAPYK, aCMPaHT Kadepbl aKyLIEPCTBA, UHEKONOTUI U PENpOAYKTONOMM, Bpay aKyLUep-ritHekonor Knuxwkw penpoaykTusHbix TexHonorui YTAP HMATO wwm. M1 Wynuka, r. Kues

Lienb uccnefoBaHwA: onTvMU3aLIYA NperpaByAapHOi NOATOTOBKY Y NaLIUEHTOK C TpYOHO-NepUToHeanbHbIM GakTopoM becnniofva 1t BbpaeHHbIM OTCTaBaHUEM Pa3BUTUA SHAOMETPUA MOCTE HeyAaUHbIX NOMITOK NIeYeHita MeToAamit BCOMOraTeNbHbIX
PenpoayKTUBHbIX TexHonorui (BPT) nyTem Ucnonb30BaHMA TeXHOMOMM MHEKLUMOHHOTO CKDETUMHTA ayTONNA3MOiA SHIOMETPUA.
Marepuans! 1 MeToabl. B 1ccnenoanite Bowv 40 XeHLMH C HeyaauHbIMM MOMbITKaMy Nevenns Metoaami BPT Tpy6HO-nepuToHeanbHoro ¢akTopa 6ecnnioaus ¢ BbIpaeHHbIM OTCTaBaHueM Pa3BiTILA SHAOMETPUA 1 10 NaLeHTOK ¢ TpyYOHO-NepUToHeanbHbIM
(hakTopom 6ecnnoavA ¢ HopManbHbIM SHLOMETDUEM, OBHOI UNI HECKONbKYMI HeyAauHbIMM nombiTKamy BPT B aHamHe3e 1t HanuukeM KpUOKOHCEPBIPOBaHHbIX IMOPUOHOB yA10BNETBOPUTENbHOTO KauecTsa U3 NpeablayLLMX LuknoB BPT. Cpeanuil Bo3pact
KeHLIMH cocTasun 39,5 = 3,1 rosia. YuacTHULbI Gbinvt pacnpezieneHbl Ha rpynnibi: | — 21 naUmenTKa, kaxzoit U3 KoTopbix Gbinia NPoBeAeHa NPOLeZyPa MHEKLMOHHOTO CKPETUIHIA SHAOMETPHA 1 Ha3HaueHa 3aMeCTUTeNbHaA FOPMOHaNbHaA Tepanua

(3IT) co cTaraapTHoit A030iA 3cTpaauona (4/6 mr), Il — 19 naueHToK, KoTopsiM 6bina HasHaueta 3T o CTaHAapTHOI 40301 3CTPaAMona (4/6 Mr), KOHTPONb — 10 NaUVMEHTOK C HOPMaNbHbIM SHAOMETPUEM, KOTOPbIM 6bin NPOBEAEH IMOpHoTPaHCHep
BUTPUULMPOBAHHBIX 3MOpHoHOB (KPO-3T) 1 Ha3HaueHa CTaHAapTHaA A03a dcTpaguona (4/6 r).
Knumueckvie pesynbTarbi OLieHUBANNCh MO NOKa3aTENAM YaCTOTbI HACTYNNEHUA GepeMeHHOCT Ha NepeHOC IMOPUOHOB 1 YaCToTbI noTepb GepemeHHocT B | Tpumectpe. C0oTBETCTBIE MOPGOGYHKLMOHANBHOI CTPYKTYpbI 3HAOMETPHA OLieHuBany nyTem Y3U,
J0NNAEPOMETDUM, TUCTONIOTMLECKH, MMMYHOTMCTOXUMMUECKI 1 C OMOLLIbIO CENEKTUBHOI INEKTPOHHOT MIKDOCKOMYM. TonLuyHa 3HAOMETPHA cocTaBuna 8,9 + 1,1 MM B NIepUOA Ha3HaUeHIA NporecTepoHa B LMKNE KproamOpuoTpaHcdepa. Beem yuacTHLam

UCCNIeAI0BaHMA Obi nepeHeceHbl 3M6pMOHbI MATI JHelt KyNbTUBMPOBAHMA.

Pe3ynbrarbl. B nporpamme KPVO-JT BbinonHeHve UHLEKLMOHHOTO CKPETUMHIa ayTonna3moit  NaLMeHTOK C BbIDAXEHHbIM OTCTaBaAHUEM PA3BHUTIA SHLOMETPUA CONPOBOXAANOCH 3HAUNTENbHbIM YYULLIEHUEM KIMHIUECKUX PE3yNIbTaToB N0 N0Ka3aTeNio YacTob
HacTynneHna 6epemMeHHoCTI (25%) U 3HUMTENbHbIM CHIXEHIEM YacToTbl PaHHIX PenpoayKTUBHbIX noTepb (25%).
BbiBoab!. Mocne nperpasiAapHoit NoAroToBKY Mo onicarHoii Meroguke B nporpamme KPYO-3T snonxe Aoctatouro nposoayTs 3[ T CTaHAapTHoI 103071 3CTpaaviona (4/6 Mr/cyTku) 0 Hauana 1CMonb30BaHNA MPOreCTepOHa He3aBICHIMO OT CTEMeHI PasBUTUA
SHLOMETPUA. TTpY STOM UHBEKLIMOHHbII CKPETUMHT Lienecoobpa3Ho HaHauaTb B ClyuanX BbIDaeHHOM 3aZepXKM Pa3BiTUA SHAOMETPUA 1 KOMOUHUPOBATL C YM3UOTEPaNEBTUUECKUMI METOAMU.

Knioueble cnoBa: becnnioaite, MeTozbl BCMIOMOTATENIbHbIX PEnpOAYKTUBHbIX TEXHONOTW, TMMONNA3A 3HAOMETPUS, UHBEKLMOHHbI CKPETYMHT SHAOMETPHA.





