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MODERN METHODS OF DIAGNOSIS AND TREATMENT 
OF CHRONIC ENDOMETRITIS, IN PREPARING PATIENTS 

FOR ASSISTED REPRODUCTIVE TREATMENT TECHNOLOGIES 
(LITERATURE REVIEW)

A bstract. Since the chronic endometritis often leads to impaired reproductive function causing infertility, failed 
IVF attempts, miscarriage, and complicated pregnancy and childbirth, it has become not only medically relevant but 
also socially significant. For successful embryo implantation, the thickness of the endometrium should be at least 
7 cm. Even though there is always a chance for embryo implantation, despite the endometrial hypoplasia, the 
attachment may be fragile, and such pregnancy may cease its development further on. Recently, in connection with 
an increase in the rate of developing allergic reactions, dysbacteriosis, and the emergence of drug-resistant strains of 
microorganisms, a search for new treatment methods to avoid these complications has begun. One of such methods 
in treating chronic endometritis, satisfying several requirements (efficiency, comfort, accessibility, safety), is the 
ultrasonic cavitation of the uterine cavity.

Key words: ART, infertility, chronic endometritis, hypoplasia of endometrium, failed IVF attempts, ultrasonic 
cavitation.

D espite trem endous successes ach ieved  in recent decades in  the  fie ld  o f  reproductive m edicine, 
em bryology, and  genetics, the  problem  o f  infertile m arriage is still fa r from  being solved. A ccord ing  to  
w orld  statistics, the effectiveness o f  A ssisted  R eproductive T echnologies (A R T) in overcom ing in fertility  
p er transfer o f  one em bryo does no t exceed 25-4o %.

Infertility  is the inability  o f  a  sexually  active couple, w ho do no t use contraception , to  achieve 
pregnancy  w ith in  one year. A ccord ing  to  the  W orld  H ealth  O rganization (W H O ), the  infertility  rate 
fluctuates betw een  15 and 18 %  and  does no t ten d  to  decrease [1].

The beginning o f  the age o f  reproductive m edicine has revealed  new  possibilities fo r p reservation  o f  
fertility  in  bo th  w om en and  m en. Today, the w orld  uses such technologies as IV F, IC SI, epid idym is and 
testis biopsy, gam ete donation, surrogacy, p reservation  o f  fertility  in  cancer patien ts by  cryopreservation  
o f  gam etes - sperm  and  egg cells, cryopreservation  o f  ovarian  tissue fo r the future autotransplantion , 
preim plan tation  genetic  testing  o f  the  em bryo, and  recently , experim ental m odification  o f  hum an em bryo 
genom e [2, 3, 4]. N evertheless, the developm ent o f  new  m ethods th a t can im prove the effectiveness o f  
A R T  is still ongoing.

In  K azakhstan, according to  various sources, in fertility  rates reach 2o %. Thus, th is has led  to  
increased use o f  A R T  as the m ost effective w ay to  overcom e infertility , as w ell as the  im plem entation  o f  
A R T  into the state program  [4].

D isruption  o f  p roper im plan tation  during the transfe r o f  good  quality  em bryos due to  non-receptive 
endom etrium  is the m ost sign ifican t cause o f  reproductive failure in  A R T , tak ing  up to  7o %  o f  th e ir 
structure. Successful im plan tation  requires a  receptive endom etrium , a  functional em bryo a t the  stage o f
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blastocyst, and  a  synchronized “d ia logue” betw een  m aternal and em bryonic tissues [5, 6]. The problem  o f  
repeated  im plan tation  failure is considered  to  be one o f  the  m ost d ifficu lt to  overcom e in the practice o f  
reproductive m edicine and  infertility  specialists.

The p rocesses required  fo r conception, such as trophob last invasion  and fu rther fetus developm ent, 
occur in  the endom etrium  during certain  days [7]. D ue to  the form ation o f  connective tissue, as a  resu lt o f  
p ro longed  inflam m ation  in  the  endom etrium , b lood  circulation  is d isturbed, and sensitiv ity  to  horm ones 
decreases; thus, changes in  norm al functioning cause chronic endom etritis [8].

C hronic endom etritis (CE) is a  clin icopathologic syndrom e w here as a  resu lt o f  p ro longed  dam age to  
the  endom etrium  by  an  infectious agent, m orphofunctional changes take place, d isrupting the cyclic 
transform ation  and recep tor apparatus o f  the uterine m ucosa  [5]. This pathology  occurrence rate varies 
from  3 to  73 %, giving rise to  prim ary  infertility  in 24.8 %, secondary infertility  in  35.6 %, unsuccessful 
IV F attem pts and  em bryo transfers in  past m edical h istory  in  3o %  o f  cases, as w ell as m iscarriage, 
com plicated  pregnancy, and  childbirth  [9, io , 11].

R isk  factors fo r the developm ent o f  C E in patients o f  reproductive age w ith  m enstrual dysfunction are 
age group o f  w om en o lder than  3o years, the presence o f  urinary  system  diseases, h isto ry  o f  abortion  and 
prem ature b irth , chronic salp ingo-oophoritis and  endom etrial polyps, h istory  o f  u terine fibroids, surgical 
in terventions on the reproductive system  organs, p ro longed  use o f  in trauterine contraceptives [8, 12, 13].

In  95 %  o f  cases, endom etritis is exogenous (prim ary), caused by  sexually  transm itted  infections, o r 
occurred  as a  resu lt o f  in trauterine diagnostic  and  trea tm ent procedures. In  the o ther 5 %  o f  cases, 
endom etritis is endogenous (secondary) and  develops w hen  infection  from  extragenital sources gets 
th rough hem atogenous, lym phogenous, o r descending pathw ays [5, 8, 12].

CE has typ ical characteristic  features such as a  change in  the etio logical structure, d rug-resistant 
bacterial flo ra  grow th, long periods o f  therapy, changes in clinical sym ptom s tow ards w eakened  o r barely 
perceptib le form s and atypical course o f  a  disease. CE clinical presen tation  includes d isruption o f  
m enstrual and  reproductive functions. A  persisten t in flam m ation area existing in  the sm all pelvis results in 
d isruption  o f  the m enstrual cycle in  45-55%  o f  patients, m anifesting in  the  form  o f  m eno- and 
m etrorrhagia, o ligo- and  opsom enorrhea, a lgodism enorrhea, and am enorrhea. 21%  o f  patien ts experience 
chronic pain  [14, 15]. 8o-9o %  o f  patien ts suffering from  CE presen t w ith  sym ptom s as in term enstrual 
bleeding, m enorrhagia, and contact-spotting [5, 12].

In  6o %  o f  cases o f  typ ical m iscarriages, there is a  close link  to  CE. E ndom etrial strom al fibrosis 
takes the m ain  part in the pathogenesis o f  th is  problem , resulting in a  sign ifican t decrease in b lood  flow  
due to  the reduction o f  the capillary  bed. This, in  tu rn , leads to  inadequate secretory  transform ation  o f  the 
endom etrium  and  disrupts p regrav id  restructuring o f  the  m ucosa o f  the uterine body  [5, 12, 13].

The CE diagnosis is based  on a  com prehensive assessm ent o f  a  num ber o f  clinical, m orphological, 
and  instrum ental data.

A  com prehensive m ethod  fo r the  d iagnosis o f  CE allow ed to  im prove verification  o f  th is pathology  by 
64.6 %  com pared to  h isto log ical confirm ation  o f  C E only  after a  b iopsy  o f  the endom etrial tissue [16].

U ltrasound exam ination  o f  pelv ic  organs is a  screening m ethod  fo r chronic endom etritis. Sonographic 
signs o f  C E include the fo llow ing: irregular form  areas and  reduced  echogenicity  o f  the endom etrium ; 
changes in  the endom etrium  structure; iden tification  o f  gas bubbles, som etim es w ith  the typ ical “com et 
ta il” acoustic effect; clear hyperechoic  form ations o,1-o,2 cm  in d iam eter, v isualized  in the basal 
endom etrium  layer and  being sources o f  fibrosis, calcinosis; expansion o f  the uterine cavity  up to  
o ,3-o,7 cm  due to  flu id  contents. D opplerom etric studies show  hem odynam ic disturbances in  the vessels 
o f  the uterus and the vascu lar basin  o f  the  pelvis and  asym m etry  o f  the m yom etrium  vascularization  
[8, 12, 13, 17].

D uring hysteroscopy, the uneven  co lo r and  hyperem ia  o f  the endom etrium  are observed. 
M orphological exam ination o f  the endom etrium  on the 7 - io th  day  o f  the  m enstrual cycle is the "golden 
standard" fo r the CE d iagnosis [13, 5]. D iagnostic  signs o f  CE detected  during hysteroscopy are revealed 
only in  82,6 %  o f  patients, w hich  is verified  by  the m orphological m ethod  and  im m unohistochem ical 
CD 138 studies [8, 18, 19, 2o, 21]. These data  coincide w ith  the results o f  studies accom plished  by  other 
authors, dem onstrating  th a t only  3o%  o f  fem ale patients have the m ost inform ative CE signs, such as 
uneven  th ickness o f  the endom etrium , po lypo id  grow ths, uneven  co lo r and  hyperem ia  o f  the m ucous 
m em brane. A t the sam e tim e, the sensitiv ity  o f  th is m ethod  is only  4o %  and specificity  is 8o %
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(for com parison, the corresponding m orphological indexes o f  endom etrial aspirates are 93 and 
lo o  %) [22]. Therefore, in  cases o f  suspected CE, hysteroscopy is an im portan t step to  exclude the entire 
spectrum  o f  in trauterine pathology, bu t no t to  verify  the diagnosis.

C om prehensive trea tm en t o f  chronic endom etritis should  include antibacterial, m etabolic, antioxidant, 
im m unom odulating  and  physiotherapy. The therapy  effectiveness crite ria  p resen t as re lie f  o f  clinical 
sym ptom s, restoration  o f  the  endom etrium  echographic p icture, elim ination o r reduction o f  the infectious 
agent activity , restoration o f  the m orphological structure o f  the tissue, as w ell as restoration o f  fertility.

D espite the recen t innovations in stim ulation  protocol schem es, reproductive im m unology, culture 
m edium , technical equipm ent, and  application  o f  p reim plantation  genetic  testing, im plantation and 
genetic  health  o f  em bryos rem ain  the leading cause beh ind  the effective im plem entation  o f  IV F program s 
[15, 23, 24].

The issues o f  p regrav id  p reparation  o f  m arried  couples, tak ing  into account m icro flo ra  status and 
dysbiosis o f  the vag ina  and uterus, are being d iscussed  [19].

The problem  o f  relatively  ineffective results in  A R T  program s leads one to  consider various aspects 
o f  increasing the frequency o f  im plan tation  and childbirth.

The effectiveness o f  IV F program s directly  correlates w ith  the age o f  fem ale patients; according to 
various authors, em bryo im plantation takes place m ore often  in  patients o f  a  younger age [25].

D uring the initial im plantation stages, the  endom etrium  is invaded  by  trophectoderm  cells; thus, 
cytoplasm ic characteristics o f  invading cells p lay  a  sign ifican t role. Probable genetic  abnorm alities during 
fu rther em bryo g row th  m igh t lead  to  a  developm ental arrest. Perhaps, th is sequence o f  events leads to  a 
h igh  incidence o f  clinical p regnancy, along w ith  a  h igh frequency o f  pregnancy  in terruption  in fem ale 
patien ts o f  young age. The low  rate o f  p rogressive pregnancy  after em bryo transfe r (ET) w ith in  a  group o f  
w om en over 4o years old allow s doctors to  recom m end these patients the use o f  donor oocytes [25, 26].

A m ong the varie ty  o f  causes fo r failed em bryo im plantation , endom etrial th ickness rem ains one o f  the 
m ost im portan t factors affecting pregnancy  rate in  A R T. G ood  quality  em bryo and  receptive endom etrium  
are the m ain  factors fo r achieving a  successful pregnancy. T hat is w hy th in  endom etrium  significantly  
reduces the pregnancy  rate. E ndom etrium  th ickness o f  less than  7 m m  is believed  to  give m inim al chances 
fo r successful conception [27].

The study o f  A m erican  scientists regarding the effects o f  endom etrial th ickness on pregnancy rate in 
897 fem ale patients w ith  em bryo transfer in  IV F program s revealed th a t h igh  pregnancy  rate is observed in 
w om en w ith  an endom etrial th ickness o f  9 m m  o r m ore, m aking  it 39 %  o f  fem ales tested , w hereas in 
patien ts w ith  an endom etrial th ickness o f  less than  9 m m  it w as 16 %  [27, 28].

The use o f  technologies, such as hyperbaric  oxygenation  therapy  (H O T), in patien ts preparing  fo r IV F 
program s in  both  m en and w om en, leads to  oxygen deficiency elim ination , regional hem odynam ics 
im provem ent, b iosynthesis activation; m oreover, it has an  an ti-in flam m atory  and  im m unom odulating  
effect [28] fo r em bryo transfer and trea tm en t o f  “th in  endom etrium ” [3o, 31, 32]. The procedure can be 
perform ed no t only  during ovarian  stim ulation bu t also before and after em bryo transfer.

On a  2o-21st day o f  the cycle, endom etrial scratching by  p ipelle-b iopsy  carried  ou t using a  special 
catheter, and a  sam ple is sen t fo r h isto log ical and im m unohistochem ical studies i f  necessary . A ccord ing  to  
m odern  data, there are conflicting  opinions about the effectiveness o f  endom etrial scratching. Some 
studies provide in form ation  th a t confirm s an  increase in im plan tation  rate, p regnancy, and  childbirth  
[33, 34]. A t the  sam e tim e, o ther studies have no t show n a  sign ifican t increase in the positive outcom e o f  
em bryo transfer program s [3o, 31, 32, 35, 36].

To im prove the receptiv ity  and th ickness o f  the endom etrium , in  2 o i1 , researchers proposed  the use 
o f  g ranulocyte colony-stim ulating  g row th  fac to r (G -C SG F) fo r the  first tim e. The m echanism  o f  action 
consists o f  colony-stim ulating  factors taking part in the repeated  m odeling o f  endom etrial vessels, local 
im m une m odulation, and  cell pathw ays o f  adhesion [3o, 37].

Studies regarding the use o f  peripheral b lood  m ononuclear cells show  that, w ith in  the im plantation  
site, m aternal b lood  containing peripheral b lood  m ononuclear cells (PB M C ) surrounds the em bryo. The 
num ber o f  m aternal im m une cells dram atically  increases during the decidualization  process. PB M C s 
directly  in teract w ith  trophob last and then  return  to  the m o th er’s bloodstream . There is a  suggestion tha t 
PB M C s, along w ith  hum an chorionic gonadotropin  (H C G ), contribute to  the in teraction  betw een the 
em bryo and  the endom etrium . Therefore, in trauterine adm inistration  o f  m ononuclear cells from

29



Reports o f  the National Academy o f  sciences o f  the Republic o f  Kazakhstan

autologous b lood  cells suggests an  increase in  endom etrial receptiv ity  o f  fem ale patients w ith  repeated 
em bryo transfer failure [21, 3o, 38].

A s o f  today , there  are several studies on the use o f  p la telet-rich  plasm a; the first studies w ere 
published  in  2 o i5  by  Y . Chang e t al. [29, 38]. W ith  in trauterine adm inistration  o f  plasm a, the release o f  
b io logically  active substances, cytokines, and  g row th  factors takes place. A m ong those g row th  factors are 
fib roblast g row th  factor, p latele t g row th  factor, vascu lar endothelial g row th  factor, transform ing  grow th 
factor, IG F-1, IG F-2, connective tissue g row th  factor, and  in terleukin-8 . S. Z adehm odarres et al., and 
A. M olina e t al. in  th e ir studies no ted  the positive im pact o f  th is technique on outcom e results in  fem ale 
patien ts w ith  th in  endom etrium  and  R IF [27, 4o, 41].

The individual im plantation w indow  is a  short period, corresponding to  the 7-8th day after the 
lu tein izing horm one peak, during w hich  adhesion and  invasion o f  the b lastocyst into the endom etrium  
becom es possib le. In  2 o i1 , a  group o f  researchers developed a  transcrip tion  E R A  signature, w hich  m akes 
it feasible to  determ ine the susceptib ility  o f  the endom etrium  to  em bryo im plan tation  based  on an 
in tegrated  algorithm  fo r assessing the expression  levels o f  m atrix  R N A -238 genes [41, 42]. In  the natural 
cycle before ET, on the 7th day after ovulation  o r on the 5th day o f  tak ing  progesterone, in  cycles w ith 
cyclic horm onal therapy, endom etrial p ipelle-b iopsy  is perform ed. A fter receiv ing the results th a t the 
endom etrial receptiv ity  status corresponds to  the stage o f  the im plantation w indow , preparations fo r the 
E T  procedure begin , perform ing it on the sam e day o f  the cycle w ith  the estab lished  endom etrial 
receptivity . In  the case o f  detecting a  non-receptive status o f  the endom etrium , the procedure is repeated, 
changing the day o f  m ateria l sam pling, som etim es repeating the study in  several cycles, un til a  positive 
resu lt is obtained. Thus, the authors proposed  an individual approach to  choosing the day fo r ET  
[41, 42, 43].

T reatm ent o f  the uterine cavity  w ith  a  m ixture o f  CO2 and  N 2 gases im proves b lood  circulation  in  the 
endom etrium  and increases the th ickness o f  basal and  functional endom etrial layers [44, 45].

G ynecological m assage is a  scientifically  proved  therapeutic  m ethod  th a t is w idely  used  
in  gynecological practice in R ussia  bu t has no t y e t found  p roper application  in  preparing  w om en 
fo r IV F [27].

Physio therapeutic procedures are im portan t m ethods fo r treating  fem ale reproductive system  
disorders, as w ell as acute and  chronic pathologies. M odern, techno log ically  advanced  techniques o f  
physio therapeutic  treatm ents include u ltrasonic (U S) cav itation  o f  the u terine cavity. This m ethod  can be 
used  in  both  com plex  treatm ents, in  com bination  w ith  drug therapy , and  also as m onotherapy. There are 
tw o possib le w ays to  perform  th is procedure: contact (through a  liqu id  m edium ) and  non-contact. The 
finely-d ispersed  cav itated  solu tion  is used  as a  liqu id  m edium  to irrigate the tissue.

U ltrasonic irrigation  m ethods are based  on the effect o f  low -frequency ultrasonic v ibrations (up to  5o 
kH z) on a  solution, passing  th rough a  2 m m  diam eter hole in  the  w ork ing  part o f  the  w aveguide. In  this 
case, the  process o f  cavity  form ation, called  cavitation, takes place in  the areas o f  rarefaction  o f  the 
m edium . The resulting cavity  is filled  w ith  vapors o f  liquid  and gas, soluble in  the  m entioned  fluid. D uring 
the form ation  o f  cav itation  bubbles, the  m edium  is com pressed, and  the p rev iously  form ed cavities burst, 
accom panied by  sharp hydraulic  im pacts [12, 13, 46].

T reatm ent o f  the  u terine cavity  w ith  antiseptic  solutions, cav ita ted  by  low -frequency ultrasound, is 
characterized  by  the fo llow ing therapeutic  effects: antibacterial, im m unological, poten tia ting , trophic, 
m icrocirculatory , and  antiox idant [8].

A ntibacterial and  im m une therapeu tic  effects m an ifest in  a  d irect antim icrobial action due to  the 
disin tegration  o f  the m icrobial w all, the  destruction o f  bacterial biofilm s, and  the activation  o f  local 
im m une reactions; w hile inactivation  o f  v iruses occurs due to  th e ir  ox idation  by  free radicals and 
peroxidation  com pounds th a t b riefly  form  in the in tercellu lar space. The poten tiating  effect can  be seen in 
increasing sensitiv ity  o f  m icroorganism s to  the action o f  antib io tics and  antiseptics, w hich  leads to  the ir 
rapid elim ination  w ith  sm all doses o f  drugs. M icrocirculatory  and an tiox idant effects are achieved by 
im proving local b lood  flow  due to  m yom etrium  m icro-m assage, resulting  in an  increase in  endom etrium  
th ickness during its hypop lasia  (thin endom etrium ), p revention  o f  scarring tissue changes, and 
developm ent o f  adhesions [47, 48, 49, 5o, 51]. In preparation  fo r A R T  and  trea tm en t during pregnancy, 
com bined  use o f  u terine cavity  irrigation  w ith  m edicinal solutions, cav itated  by  low -frequency ultrasound, 
as w ell as m ud  therapy  in w om en after term ination  o f  non-developing  pregnancy, results in a  significant
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decrease in the level o f  pro-inflam m atory  cytokines and norm alization  o f  the genital trac t m icro- 
b iocenosis and anaerobic vaginal dysbiosis [5o, 51, 53, 54, 55, 56]. The scope o f  possible usage fo r 
u ltrasound  cavitation  varies; som e o f  the  cases are endom etritis, m yom etritis, pu ru len t w ounds, 
postpartum  ulcers, vaginitis, cervical insufficiency, p reparation  fo r in trauterine in terventions. The 
technique show s good  clin ical results and  m ay com e to  be a  real alternative to  m ultistage antib iotic  
therapy  [57, 58, 59].

T im ely  d iagnosis and m odern  princip les o f  trea tm ent o f  C E w ith  a  personalized  approach can increase 
the effectiveness o f  IV F program s and reduce the frequency  o f  m iscarriage.

D espite the h igh  achievem ents in  scientific  and  clinical practice, the search continues fo r various 
w ays to  increase the effectiveness o f  IV F program s.
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С О ЗЫ Л М А Л Ы  ЭН ДО М ЕТРИ Т Д И А ГН О СТИ КА СЫ  М ЕН  Е М1Н1Н ЗАМ АНАУИ ЭД1СТЕР1,
П АЦИЕНТТЕРДТ ЦОЛДАУ БАГДАРЛАМ АЛАРЫ НА ДАЙЫ НДАУДА Ц О ЛДА Н Ы ЛА ТЫ Н  

РЕПРОДУКТИВТ1 ТЕХ Н О ЛО ГИ ЯЛА Р (ЭД ЕБИ ЕТК Е Ш ОЛУ)

А ннотация. Казipгi уакытта созылмалы эндометрит проблемасыньщ eзектiлiгi тек медициналык 
тургыдан гана емес, сонымен катар элеуметпк тургыдан да манызга ие болып отыр, 0йткенi б^л ауру 
кебшесе pепpодуктивтi функциянын б:рылуына, бедеулiкке, ЭК¥-ныц сэтсiздiгiне, жYктiлiкке жэне жYктiлiк 
пен босануга экеледi. Жатырдын шырышты кабатында эмбрионды сэттi бек1ту Yшiн эндометрияныц 
калындыгы кем дегенде 7 см болуы керек. Эндометриялык гипоплазия кезiнде имплантация жасалуы мYмкiн, 
бipак пркеме нэзiк болып, м^ндай жYктiлiк оныц дамуын одан ары токтатуы мYмкiн. Сонгы уакытта, 
аллергиялык реакциялардын, дисбактериоздын даму жиiлiгiнiн жогарылауына жэне антибиотикалык терапия 
кезiнде микpооpганизмдеpдiн тeзiмдi штамдарынын пайда болуына байланысты осы аскынулардын алдын 
алу Yшiн емдеудiн жана эдютерш iздеу жYpгiзiлiп келедi. Бipкатаp талаптарды канагаттандыратын 
созылмалы эндометpиттi емдеудеп осындай эдiстеpдiн бipi (тиiмдiлiк, колайлылык, колжетiмдiлiк, 
кауiпсiздiк) -  жатыр куысына ультрадыбыстык кавитация енгiзу эдiсi.

Туш н сездер: КРТ, бедеулiк, созылмалы эндометрит, эндометриялык гипоплазия, ЭКО сэтаз эрекет- 
теpi, ультрадыбыстык кавитация.
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С О В РЕМ ЕН Н Ы Е М ЕТО Д Ы  Д И А ГН О С ТИ К И  И  Л Е Ч Е Н И Я Х РО Н И Ч ЕС К И Х  ЭН ДО М ЕТРИ ТО В 
В П О ДГО ТО ВКЕ П А Ц И ЕН ТО К  К П РО ГРА М М А М  ВСП О М О ГА ТЕЛ ЬН Ы Х  

РЕП РО Д У К ТИ В Н Ы Х  ТЕХ Н О Л О ГИ Й  (О БЗО Р Л И ТЕРА ТУ РЫ )

А ннотация. В настоящее время актуальность проблемы хронического эндометрита приобретает не 
только медицинское, но и социальное значение, поскольку данное заболевание часто приводит к нарушению 
репродуктивной функции, являясь причиной бесплодия, неудачных попыток ЭКО, невынашивания 
беременности, осложненного течения беременности и родов. Для успешного закрепления эмбриона в 
слизистой оболочке матки, толщина эндометрия должна составлять не менее 7 см. При гипоплазии 
эндометрии есть вероятность того, что имплантация произойдет, но прикрепление может оказаться 
непрочным и такая беременность может в дальнейшем прекратить свое развитие. В последнее время в связи 
с ростом частоты развития аллергических реакций, дисбактериоза и возникновением резистентных штаммов 
микроорганизмов при антибактериальной терапии ведётся поиск новых методов лечения, позволяющих
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избежать этих осложнений. Одним из таких методов в терапии хронического эндометрита, удовлетворяющих 
ряду требований (эффективность, комфортность, доступность, безопасность), является метод ультразвуковой 
кавитации полости матки.

К лю чевы е слова: ВРТ, бесплодие, хронический эндометрит, гипоплазия эндометрия, неудачные 
попытки ЭКО, ультразвуковая кавитация.

Information about authors:
Chalova Leila, reproductive medicine and fertility specialist, obstetrician and gynaecologist, Director of LLP Health and 

Science Center "М1", Nur-Sultan, Kazakhstan, lsaat@mail.ru, https://orcid.org/oooo-ooo3-3o4o-3751
Lokshin Vyacheslav, PhD, professor, Director of ICCR "PERSONA", Almaty, Kazakhstan; v_lokshin@persona-ivf.kz; 

https://orcid. org/oooo-ooo2-4792-538o;
Orazov Mekan, MD, Professor at the Department of obstetrics and gynecology with course of Perinatology of the PFUR, 

Moscow, Russia; omekan@mail.ru. https://orcid.org/oooo-ooo2-1767-5536;
Kim Tatyana, PhD, reproductive medicine and fertility specialist, obstetrician and gynaecologist of LLP Health and Science 

Center "Ml", Nur-Sultan, Kazakhstan, kimtv_12@mail.ru, https://orcid.org/oooo-oooi-9964-9o42;
Kinzhibayev Arman, clinical embryologist of LLP Health and Science Center "Ml", Nur-Sultan, Kazakhstan; 

kinzhibay@gmail.com; https://orcid.org/oooo-ooo2-1752-o964;
Rybina Anastassiya, reproductive medicine and fertility specialist, obstetrician and gynaecologist of ICCR "PERSONA", 

Almaty, Kazakhstan; oedema@mail.ru; https://orcid.org/oooo-ooo2-9368-6683

REFERENCES

[1] World health statistics. Geneva, WHO, 2oi1
[2] Nazarenko T.A. Stimulation of ovarian function/T.A. Nazarenko. M.: MEDpress-inform, 2oi5. p. 288.
[3] Volkov N.I. Clinical picture, diagnosis and treatment of infertility in women with external genital endometriosis//Paths 

of development of modern gynecology: thesis. M., 1995. p. 159.
[4] Clinical practice in reproductive medicine / Edited by V.N. Lokshina, T.M. Dzhusubalieva. Almaty: MedMedia 

Kazakhstan, 2oi5. p. 464.
[5] Rudakova E.B., Mozgovoy S.I., Pilipenko M.A. et al. Chronic endometritis: from improving the diagnostic approach to 

optimizing treatment // Attending physician. 2oo8. No. 1o. p. 6-1o.
[6] Simon C., Martin J., Pellicer A. Paracrine regulators of implantation // Baillieres Best Pract. Res. Clin. Obstet. 

Gynaecol. 2ooo. N14. P. 815-826.
[7] Ashary N., Tiwari A., Modi D. Embryo Implantation: War in Times of Love // Endocrinology. Feb., 2oi8. V.159. N 2. 

P. 1188-1198. doi: io.12io/en.2oi7-o3o82.
[8] Radzinsky V.E., Petrov Yu.A., Polina M.L. Chronic endometritis: contemporary aspects // Kuban Scientific Medical 

Bulletin. 2oi7. V.24. No. 5. P. 69-74.
[9] Rudakova E.B., Fedorova E.A., Sergeyeva I.V. Possibilities for improving the effectiveness of IVF and ET in patients 

of older reproductive age // Attending physician. 2oi7. No. 12. p. 11-16.
[10] Rudakova E.B., Davydov P.V., Davydov V.V. Diagnosis of intrauterine pathology in preparation for in vitro 

fertilization // Attending physician. 2oi5. No. 1. p. 83-86.
[11] Lokshin V.N., Isenova S.Sh., Rybina A.N. et al. Modern possibilities of increasing the effectiveness of art programs in 

women of Older reproductive age // Reproductive Medicine. 2oi7. No. 3. P. 67-72.
[12] Imaduddin F., Seleznyova N. A. Algorithms for the diagnosis of chronic endometritis // Young Scientist. 2oi6. 

No. 22.1. P. 5-8.
[13] Ozerskaya I.A., Ghazaryan G. Ultrasonic diagnosis of endometritis: peculiarities of blood supply of different 

morphological types // Bulletin of RUDN University. Series: MEDICINE. 2oi9. V.23. No. 2. P. 147-155.
[14] Yutskovsky A.D., Kurleeva T.Yu., Puzina O.K. Optimization of therapy for chronic pelvic pain in women with STDs // 

Bulletin of Dermatology and Venereology. 2oo5. No. 2. P.55-56.
[15] Orazov M.R., Radzinsky V.Y., Khamoshina M.B., Lokshin V.N. et al. Gonadotropin-releasing hormone agonists and 

antagonists: influence on neuroangiogenesis and apoptosis in eutopic endometrium in a therapy for recurrering endometriosis 
genitalis externa-associated pelvic pain in patients // Bulletin of National Academy of Sciences of Republic of Kazakhstan -  2oi8. 
N  376. Р.19-33. https://doi.org/io.32oi4/2oi8.2518-1467.

[16] Boyarsky K.Yu., Gaidukov S.N., Palchenko N.A. A modern view of the problem of receptivity and thin endometrium in 
ART programs (literature review) // Reproduction Problems. 2oi3. No. 4. P. 51-6o.

[17] Kamenetsky B.A. The use of ultrasonic scanning of the endometrium in assisted reproduction programs // Reproduction 
Problems -  2ooi. No. 2. P. 33-38.

[18] Sukhikh G.T., Shurshalina A.V. Chronic endometritis: Guidebook. M.: GEOTAR-Media. 2oio. p. 64.
[19] Zazulina Ya.A. Identification and correction of controlled clinical predictors of the effectiveness of the in vitro 

fertilization method. Abstract of thesis Cand of medical Sciences // Samara. 2o17. p. 24.

26

mailto:lsaat@mail.ru
https://orcid.org/0000-0003-3040-3751
mailto:v_lokshin@persona-ivf.kz
https://orcid.org/0000-0002-4792-5380
mailto:omekan@mail.ru
https://orcid.org/oooo-ooo2-1767-5536
mailto:kimtv_12@mail.ru
https://orcid.org/oooo-oooi-9964-9o42
mailto:kinzhibay@gmail.com
https://orcid.org/oooo-ooo2-1752-o964
mailto:oedema@mail.ru
https://orcid.org/0000-0002-9368-6683
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ashary%20N%5BAuthor%5D&cauthor=true&cauthor_uid=29319820
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tiwari%20A%5BAuthor%5D&cauthor=true&cauthor_uid=29319820
https://www.ncbi.nlm.nih.gov/pubmed/?term=Modi%20D%5BAuthor%5D&cauthor=true&cauthor_uid=29319820
https://www.ncbi.nlm.nih.gov/pubmed/29319820
https://doi.org/10.32014/2018.2518-1467


ISSN 2224-5227 2. 2020

[20] Zhang Y., Xu H., Liu Y. et al. Confirmation of chronic endometritis in repeated implantation failure and success 
outcome in IVF-ET after intrauterine delivery of the combined administration of antibiotic and dexamethasone // Am. J. Reprod. 
Immunol. Nov., 2oi9. V.82. N 5. e13177. doi: io.llll/aji.13177. Epub 2oi9 Aug 2o.

[21] Alberto E Tersoglio, Sebastian T., Dante R. Salatino et al. Regenerative therapy by endometrial mesenchymal stem cells 
in thin endometrium with repeated implantation failure. A novel strategy // JBRA Assisted Reproduction. 2oi9. doi: 
io.5935/1518-o557.2oi9oo61.

[22] Glukhov E.Yu., Dicke GB, Neff E.I. Chronic endometritis and incompetent uterine scar after cesarean section. Long­
term results of metroplasty // Obstetrics and Gynecology. 2o19. No. 2.

[23] Radzinsky V.E., Petrov Yu.A., Kalinina E.A. et al. Pathogenetic pculirarities of macrotypes of chronic endometritis // 
Kazan Medical Journal. 2oi7. No. 1. p. 27-34.

[24] Lokshin V., Valiev R., Rybina A. et al. Poor responders -  modern ideas, principles of management in ART programs. 
Review // Bulletin of National Academy of Sciences of the Republic of Kazakhstan. 2oi9. V.2. N 378. P. 177-188.

[25] Yakovenko S.A., Khryapenkova T.G., Kiriyenko K.V. et al. A comparative analysis of the efficiency of embryo transfer 
in the induction cycle of superovulation and cryocycle in patients of different age groups. doi: io.17116/repro2oi62215o-54.

[26] Polovneva M.I., Korneeva I.E., Burmenskaya O.V. Modern exposure methods aimed at increasing receptivity of the 
endometrium in patients with unsuccessful attempts of in vitro fertilization (literature review) // Gynecology. 2oi8. No. 3. 
p. 66-7o.

[27] Schneiderman MG. Kalinina EA, Smolnikova V.Yu. et al. The problem of thin endometrium: the possibilities of 
combined non-hormonal treatment in preparation for the in vitro fertilization procedure // Gynecology. 2oi4. No. 3. p. 67-71.

[28] Zhang X., Chen C., Confino E et al. Increased endometrial thickness is associated with improved treatment outcome for 
selected patients undergoing in vitro fertilization-embryo transfer // Fertility and Sterility. 2oo5. V.83. P. 336-34o.

[29] Skoropatskaya O.A., Remneva O.V., Yavorskaya S.A. et al. Pre-conception preparation of patients with chronic 
endometritis: assessment of the effectiveness of phyto- and physiotherapy // Issues of balneology, physiotherapy and exercise 
therapy. 2oi8. No. 4. p. 41-47.

[30] Polovneva M.I., Korneyeva I.E., Burmenskaya O.V. Modern methods of exposure aimed at increasing the receptivity of 
the endometrium in patients with unsuccessful in vitro fertilization attempts (literature review) // Gynecology. 2o18. No. 3. 
P. 66-7o.

[31] Nastri C., Lensen S., Gibreel A. et al. Endometrial injury in women undergoing assisted reproductive techniques. 
Cochrane Database Syst. Rev. 2oi5; 3: CDoo9517.

[32] Krasnopolskaya K.V., Nazarenko T.A., Fedorov A.A. et al. Clinical outcomes of IVF programs with donor oocytes 
using endometrial scratching technology in patients with extreme moderate endometrial development delay // Med. alphabet. 
2oi7. No. 3. P. 46-5o.

[33] Mahran A., Ibrahim M., Bahaa H. The effect of endometrial injury on first cycle IVF/ICSI outcome: A randomized 
controlled trial // Int. J. Reprod. Biomed (Yazd). 2oi6. V.14. N3. P. 193-198.

[34] Potdar N., Gelbaya T., Nardo L. Endometrial injury to overcome recurrent embryo implantation failure: a systematic 
review and meta-analysis // Reprod. Biomed Online. 2oi2. V.25. N6. P. 561-571.

[35] Yeung T., Chai J., Li R. et al. The effect of endometrial injury on ongoing pregnancy rate in unselected subfertile 
women undergoing in vitro fertilization: a randomized controlled trial // Human Reprod. 2oi4. V.29. N11. P. 2474-2481.

[36] Liu W., Tal R., Chao H. et al. Effect of local endometrial injury in proliferative vs. luteal phase on IVF outcomes in 
unselected subfertile women undergoing in vitro fertilization // Reprod. Biol. Endocrinol. 2oi7. V.15. N 1. 75 p.

[37] Gleicher N., Vidali A., Barad D. Successful treatment of unresponsive thin endometrium // Fertility and Sterility. 2oi1. 
V.95. P. 2123.e13-2123.e17.

[38] Fujiwara H. Do circulating blood cells contribute to maternal tissue remodeling and embryo-maternal cross talk around 
the implantation period? // Mol. Hum. Reprod. 2oo9. N15. P. 335-343.

[39] Chang Y., Li J., Chen Y. et al. Autologous platelet-rich plasma promotes endometrial growth and improves pregnancy 
outcome during in vitro fertilization // Int. J. Clin. Exp. Med. 2oi5. V.8. N 1. P. 1286-129o.

[40] Hashimoto T., Koizumi M., Doshida M. et al. Efficacy of the endometrial receptivity array for repeated implantation 
failure in Japan: A retrospective, two-centers study // Reprod. Med. Biol. 2o17. N 16. P. 29o-296.

[41] Zhang X., Chen C., Confino E. et al. Increased endometrial thickness is associated with improved treatment outcome for 
selected patients undergoing in vitro fertilization-embryo transfer // Fertility and Sterility. 2oo5. N.83. P. 336-34o.

[42] Tandulwadkar S., Naralkar M., Surana A. et al. Autologous Intrauterine Platelet-Rich Plasma Instillation for Suboptimal 
Endometrium in Frozen Embryo Transfer Cycles: a Pilot Study // J. Hum. Reprod. Sci. 2oi7. V.io. N 3. P. 2o8-212.

[43] Diaz-Gimeno P., Horcajadas J., Martinez-Conejero J. et al. A genomic diagnostic tool for human endometrial receptivity 
based on the transcriptomic signature // Fertility and Sterility. 2oi 1. N.95. P.5o-6o.

[44] Schneiderman M.G., Apolikhina IA, Kalinina EA et al. New on embryo implantation in the endometrium // Akush. and 
gynecol. 2oi3. No. 11. p. 75-78.

27



Reports o f  the National Academy o f  sciences o f  the Republic o f  Kazakhstan

[45] Schneiderman MG, Kalinina EA, Dolgushina N.V. et al. A new method for increasing the thickness of the “thin 
endometrium” in preparation for the embryo transfer procedure // Theses of the Anniversary All-Russian. Congress "Outpatient 
care - at the epicenter of women's health." Sat abstracts. M. 2014. p. 349-352.

[46] Franasiak J.M. Chronic endometritis is associated with an altered microbiome, but what about treatment and clinical 
outcomes? // Fertil Steril. 2019. V. 112(4). -  Р. 649-650.

[47] Glukhov E.Yu., Bogdanova A.M., Kozyreva E.N. The use of low-frequency ultrasound in the treatment of patients with 
chronic endometritis suffering from various forms of infertility // Russian Bulletin of Obstetrician-Gyneacologist -  2015. T.15. 
No. 1. P. 32-37.

[48] Melkozerova O.A., Bashmakova N.V., Patsyuk O.V. The energy of low-frequency ultrasound in the treatment and 
prevention of chronic endometritis as a pathogenetic factor in an undeveloped pregnancy // Russian Bulletin of Obstetrician- 
Gynecologist - 2012. V. 12. No. 5. P. 31-35.

[49] Zdanovsky V.M., Buravchenko N.V. The results of using assisted reproductive technologies in infertile patients with 
endometrial pathology // Russian Bulletin of Obstetrician-Gynecologist. 2010. No. 4. P. 39-42.

[50] Melkozerova О.А., Gluchov Y., Bashmakova N. The Efficiency of Intrauterine Irrigation of the Cavitated Drug Solutes 
in Patients with Endometrial Receptivity Disorders // Journal of Gynecology and Obstetrics. 2018. V.6. N 4. P. 98-107/

[51] Podolyan O.F., Tsaregorodtseva M.V. The use of ultrasonic cavitation of medicinal solutions in the treatment of mild 
forms of postpartum endometritis. GBUZ MO “Moscow Regional Perinatal Center”, Balashikha, FSBI SSC FMBA named after 
A.I. Burnazyan FMBA of Russia, Moscow. Abstracts of reports of the XVI All-Russian Scientific Forum “Mother and Child”. 
Moscow. 2015. P. 168.

[52] Omarpashaeva M.I., Dicke G.B., Abusueva Z.A. et al. Restoration of endometrial receptivity in women after a failed 
miscarriage // Obstetrics and Gynecology. 2019. No. 1. P. 109-116.

[53] Omarpashaeva M.I., Abusueva Z.A., Khashaeva T.Kh-M. et al. Combined effect of low-frequency ultrasonic cavitation 
and pelotherapy on the content of cytokines and the state of genital tract microbiota after interruption of a non-developing 
pregnancy // Problems of reproduction. 2018. V.24. No. 4. P. 102-107.

[54] Glukhov E.Yu., Dicke G.B. Application and clinical effects of low-frequency ultrasonic cavitation in obstetrics and 
gynecology // Obstetrics and Gynecology. 2016. No. 1. P. 103-110.

[55] Khayutin L.V., Plotko E.E., Voroshilina E.S. Anaerobic vaginal dysbiosis during pregnancy: peculiarities of the course 
and correctability // Ural Medical Journal. 2016. No. 2. p. 55-60.

[56] Totchiev G.F., Gulmukhammedova D.Ch. Experience in conducting comprehensive rehabilitation after a non­
developing pregnancy // Zhinochiy Likar. 2012. No. 1. P. 14-19.

[57] Oboskalova T.A., Glukhov E.Yu., Plotko E.E. et al. Ultrasonic demedicalization? // StatusPraesens. 2012. No. 3. 
p. 65-69.

[58] Chalova L.R. Efficiency of Conditioning of Patients with Overweight for Programs of Assisted Reproductive 
Technologies // Reproductive Medicine -  2017. No. 3. P. 28-31.

[59] Lokshin V., Valiev R., Rybina A., Zaichenko K. “Poor responders” -  modern ideas, principles of management in ART 
programs. Review // Bulletin of National Academy of Sciences of Republic of Kazakhstan -  2019. No 378. Р.177-188. 
https://doi.org/10.32014/2019.2518-1467.54

28

https://doi.org/10.32014/2019.2518-1467.54

