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Introduction. Endometriosis is a chronic disease that affects between 5 to 15% of reproductive-
aged women [1]. It may be more prevalent as up to 25% of cases are asymptomatic and can be a secondary
finding during pelvic surgery or exploration for other reasons. Pelvic endometriosis is present in 6% to
43% of women undergoing sterilization, in 12% to 32% of women undergoing laparoscopy for pelvic pain,
and in 21% to 48% of women undergoing laparoscopy for infertility. Endometriosis generally occurs at
age 30-40. Delayed diagnosis by +7 years is common [2].

According to medical statistics, infertility occurs in 40% of women with endometriosis [3]. The
exact pathogenic mechanisms of endometriosis-related infertility remain unclear. Several factors have
been proposed to account for this problem such as distorted tubo-ovarian anatomy, mechanical stretching,
alteration in follicular microenvironment, impaired endometrial receptivity, chronic inflammatory
changes in the pelvic cavity, and reduced oocyte and embryo competence [1].
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For over a century, pregnancy has been considered to have beneficial effects on endometriosis and
‘pseudopregnancy’ induced through hormonal therapies has been recommended as a way to manage
symptoms [4]. The coexistence of endometriosis and pregnancy was first described in 1904-1905. In the
early 1920s, regression of endometriosis cysts during pregnancy or during lactation was observed in small
case series. Beecham (1949) declared pregnancy as an efficient prophylactic and curative measure against
endometriosis [5], however, it’s hard to achieve for such patients.

At the same time, there are data concerning the increase in the incidence of pregnancy
complications-intrauterine growth restriction, preeclampsia, antepartum hemorrhage, spontaneous
hemoperitoneum in pregnancy, caesarean section and early pregnancy loss in women with endometriosis
[6,7].

Bonavina and Tanbo described the mechanisms of infertility in the context of endometriosis,
which is orientated towards four main directions: mechanical obstruction due to pelvic adhesions;
local/systemic inflammatory processes accompanied by elevated cytokines in the peritoneal fluid; altered
hormonal profile and genetic polymorphisms [8,9].

Other factors are responsible for poor implantation and pregnancy complications in patients with
endometriosis. Glycosylation of the proteins of the endometrium is altered which causes less thick
endometrium, thus - poor implantation. Progesterone receptor isoforms PR-A and PR-B on the stromal
cell secrete paracrine factors and 17 beta-hydroxylase D2 which convert estradiol (E2) to estrone (E1). In
endometriosis, there is downregulation of 17 beta-hydroxylase D2 and less expression of PR-B in the
stromal cell which causes increased estrogen called progesterone resistance state [10]. The increased
estrogen causes a positive feedback loop via COX -2 enzyme which causes an increase in prostaglandin E2
(PGE2) and prostaglandin F2A (PGF2A). So, these high inflammatory mediators cause uterine
contractions, cervical ripening and preterm birth [6]. Endometriosis is also associated with abnormalities
in the inner myometrium, a highly specialized and functionally distinct uterine structure known as the
"Tunctional Zone" (JZ).

Normal placentation is characterized by a full conversion of the spiral arteries into large
uteroplacental vessels at the level of the JZ. Defective placentation is characterized by an absent or
incomplete remodeling of these arteries and the primary site of the vascular abnormalities responsible for
defective placentation has been suggested to lie in the JZ.

Defect in placentation is induced by part or complete lack of remodeling which may become the
main reason for pre-eclampsia, preterm labor, premature rupture of membranes (PROM), intrauterine
growth restriction (IUGR) [11]. Oxidative stress - reactive oxygen species ROS rise in endometriosis and
cause adverse outcomes in pregnancy as pre-eclampsia [12].

High iron levels in ovarian endometriomas affect oocyte development and cause miscarriage in
nulliparous.

According to Ghaheh et al., the incidence of placenta previa is ten times higher in endometriosis
than in the general population. The coexistence of adenomyosis and endometriosis, and in particular the
high prevalence of adenomyosis in patients with deep endometriosis, could act as a confounder in the
placentation anomalies [13].

Unfortunately, a long period of unsuccessful tries of pregnancy establishes advanced maternal age,
over 40 years and it became an independent risk factor for adverse pregnancy outcomes, particularly for
the mother. Pregnancies in women over 40 years should be considered at risk and carefully monitored
with individualized care protocols [14].

As endometriosis can cause fertility issues, such as blocked fallopian tubes, adhesions, or ovarian
cysts, which can make it difficult to conceive physiologically, in such cases, in vitro fertilization (IVF) can
be a more effective option for achieving pregnancy. IVF offers higher success rates for individuals with
endometriosis-related infertility compared to natural conception. The key to successful IVF is embryo
implantation. However, the average success rate of implantation is about 20% in the common population
[15]. IVF may improve the conception rate in women with endometriosis by avoiding contact with the
gametes and embryos with potentially toxic peritoneal and oviductal factors. At the same time, existing
data confirmed, that women with IVF-conceived singletons are at increased risk of preeclampsia,
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gestational diabetes, placenta previa, and perinatal mortality, Cesarean section (CS), both emergency and
elective [16].

Many studies have been conducted on the treatment of endometriosis-associated infertility but
very limited studies are available on the obstetric outcomes in pregnant women with endometriosis.
Pregnancy complications are public health problems worldwide, which negatively impact health systems,
and present a major reservoir of future disease. Early initiation of prenatal care and monitoring of
pregnancy, are key to helping to prevent and treat severe pregnancy-related complications.

Objective. The objective of our study was to evaluate and compare the frequency of pregnancy
complications in pregnant women with endometriosis after traditional treatment methods of infertility
and after IVF.

Patients and Methods. The study was retrospective and included an analysis of 320 patients aged
28-46 years with different locations of endometriosis, diagnosed by laparoscopy before pregnancy and
treated for infertility. Exclusion criteria were other forms of infertility. The study was conducted at
Gudushauri National Medical Center. According to the treatment method, the patients were divided into
two groups: I group — 170 pregnant women using the fertility treatment method — IVF and II group — 150
pregnant women conceived naturally after traditional treatment methods (was not specified), considered
as a control. Estimated parameters include frequency of cesarean section, placenta previa cases, placenta
abruption, preterm labor and pre-eclampsia.

Statistical Analysis. Descriptive statistical analyses of quantitative variables using SPSS (Statistical
Social Science, version 21, Chicago, USA) were conducted. The results were considered statistically
significant when the P value was less than 0.05 (P<0.05).

Results. The age of patients was 28-46 years with an average age of 33,25+4,39. The gestational age
varies from 22 to 40 weeks of progressive pregnancy. The majority of our patients were nulliparous
(68%). The overage age of pregnant women in the IVF group was 33,21+4,33 and in the group of natural
pregnancy - 33,29+4,47. There was no statistically significant difference between the age between them
(P>0.05).

After evaluation of pregnancy complications in both groups, the following results were received:
the prevalence of cesarean section was significantly higher in patients after IVF -79,4% compared to
naturally conceived pregnant women -38,7%, P<0.05; On the contrary, the rate of vaginal delivery was
higher in the control group compared to IVF group: 61,3% vs. 20,6%, P<0.05. Preterm birth was increased
in the IVF group compared to the control group: 52,0% vs. 49,4% respectively, but the difference was not
significant, P>0.05; The abruption of the placenta was rare in both groups: 6 cases occurred in IVF patients
(3,5%) and 1 case (0.7%) in patients treated with traditional methods of infertility. The difference between
them was not significant, P>0.05; The prevalence of preeclampsia was higher in the IVF group: 54,7%
compared to control 30%, P<0.05. Incidence of placenta previa was higher as well in the IVF group: 10,6%
compared to the spontaneous pregnancy group: 4,0%, P<0.05.

Pregnant women Pregnant women
Estimated parameters after IVF conceived naturally P value
(n=170) (n=150)

Cesarean Section 135 (79,4%) 58 (38,7%) <0.05
Vaginal Delivery 35 (20,6%) 92 (61,3%) <0.05
Preterm Birth 84 (49,4%) 78 (52,0%) >0.05
Abruption of Placenta 6 (3,5%) 1 (0,7%) >0.05
Preeclampsia 93 (54,7%) 45 (30%) <0.05
Placenta Previa 18 (10,6%) 6 (4,0%) <0.05

Discussion. Endometriosis and infertility often present together but the exact cause-effect
mechanism of this association is unknown. When medical therapy is ineffective for endometriosis-related
infertility, assisted reproductive technology may be required [17]. The study shows that endometriosis is
an independent risk factor for mother and child morbidities. Maternal morbidity and perinatal morbidity
were significantly increased by ART in addition to endometriosis [18]. Thus, estimating the risks of
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pregnancy complications is essential for appropriate care of pregnant women with endometriosis using
IVF treatment for infertility.

In our retrospective study, 320 pregnant women aged 28-46 years with gestational age from 22 to
40 weeks of pregnancy were included. Inclusion criteria were diagnosis of infertility and endometriosis,
confirmed by laparoscopy before pregnancy. The forms of endometriosis were not specified. We have
evaluated the pregnancy adverse outcome in two groups: I group — 170 pregnant women using the fertility
treatment method — IVF and II group — 150 pregnant women conceived naturally.

In pregnant women with endometriosis after IVF treatment the most common pregnancy
complication was caesarian section: 79,4% (n=135), both emergency and elective. The frequency of pre-
eclampsia was also high in these patients: 54,7% (n=93). We observed the increased risk of preterm birth
as well: 49,4% (n=84), however, the same trend was revealed in patients after treatment of endometriosis
with traditional methods. In this group, preterm birth was revealed in half cases: 52,0% (n=78) and may
indicate an association of this adverse outcome with endometriosis and not with ART. A relatively rare
complication was placenta previa in both groups: 10,6% (n=18) and 4,0% (n=6) respectively. Only a few
cases of placenta abruption were detected in both groups as well: 3,5 % (n=6) and 2% (n=4) respectively.
In general, the adverse pregnancy outcome in the ART group was significantly higher compared to
pregnant women conceived naturally, except for the preterm delivery and abruption of the placenta and
matches with the data existing in the literature [18].

Conclusion. We concluded that IVF pregnancy in patients with endometriosis should be
considered a high-risk pregnancy regarding adverse outcomes, such are: cesarean section, pre-eclampsia
and preterm delivery. However, these pregnancy complications should be linked to the disease and
infertility and may not be related to ART.

Our study groups were highly heterogeneous, thus future studies in homogenous groups and large
cohorts are needed to confirm our findings.
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PE3IOME

Beegenue: DunmomeTpros ABIAETCA XPOHNIECKUM 3a00IeBaHNEM CBI3aHHOe ¢ GecrrogueM B 40%.
IIpu HesdbdeKkTUBHOCTM MeIUKAMEHTO3HOH Tepanmuy OeCIUIOAMSA, IIOKa3aHO OSKCTPAKOPIIOpaIbHOE
omwrozorsopenue (DKO). DHpomerpros siBisercs He3aBUCUMBIM (DAaKTOPOM pHCKAa 3a00/1eBaeMOCTH
Marepu u Ioza. JlopomoBoe Hadalo yxoZa M HAOMIOZeHHA 3a GepeMEeHHBIX ABJIAIOTCA KIIOYEBBIM B
IIpeIOTBPAIeHUH TSKEIBIX OCIOKHEeHUH.

Ilens: oeHNUTD U CPAaBHUTD YACTOTY OCJIOKHEHUH y 6epeMeHHBIX C SHIOMETPHO30M IIOCIe
TPaSUIOHHBIX MEeTOZOB JeueHus Oecrnonus u nocie DKO.

Meroapr: B perpocriekTuBHOe nccienoBanre Opur0 BKIodeHO 320 mammeHTOK B Bo3pacte 28-46
JIET C pasJIMYHOM JIOKAIN3aned SHIOMEeTPHO03a, JUaTHOCTUPOBAHHBIX IIPHU JIATTAPOCKOIIUH IO
GepeMeHHOCTH U IOJTy4YaBIINX JIedYeHue 110 ToBoAy Oecruromus. [lanuenTKky OBLIN pa3zeieHsI Ha Be
rpynmst: I rpynma — 170 6epemenHbIX ¢ mpuMeHeHHeM MeToAa ederus 6ecrnogua — OKO u Il rpynma —
150 OGepeMeHHBIX, 3aYaBIINX €CTECTBEHHBIM IIyTeM IIOCJIe TPAZUIMOHHBIX METOJOB JIeYeHMUS.
OcnoxxHeHNs 6epeMeHHOCTH OBLIN OLIEHEeHHI ¥ CTATUCTHYEeCKH ITPOaHAIU3UPOBAHEL.

Pesynbrarel. [locne newenma OKO nHambosee 4yacTBIM OCIOXHEHUEM OepeMeHHOCTH OBLIO
KecapeBo cedeHue - 79,4%, Kak 5KCTpeHHOe, TaK U IUIAHOBOe. YacToTa IpesKIaMIICUH y STUX HaIlHeHTOK
TaxKe ObLIa BBICOKaA - 54,7%. [IpexxeBpeMenHsbIe poast cocTaBuIu - 49,4%, ogHaKO Takas JKe TeHIeHIINA
BBIABJIEHA U y manueHTok lIrpymmsr - 52,0%. Pegxum ocnoxHeHHeM GBLIO ITpefje)kaHMe IIIALleHTH B
obenx rpymmax: 10,6% u 4,0%. Exusudnble cTyd9ay OTCIOWKH ILIAIIEHTHI OBLIM BBIABIEHBI B O0EMX
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rpymmax: 3,5 % u 2 %. B menom He6aronpuATHBIN HCXOZ OepeMeHHOCTH B I TpyIie GBI 3HAYHTEIBHO
BhIIIIe 1I0 cpaBHeHHIO c II rpymnmoii.

BriBogsr. Bepemennocts nmocie DKO y mamueHTOK ¢ 9HIOMETPHO30M CIeflyeT PacCMaTPUBATh Kak
GepeMeHHOCTH BBICOKOTO PHUCKA B OTHOIIEHUY HeOIAarONPUATHBIX HCXOO0B, TAKUX KaK KecapeBo Ce4eHMe,
IIPESKJIAMIICHS U IIpeXXJeBpeMeHHble poxsl. OLHAKO, 3TH OCIOXKHEHUS OepeMeHHOCTH JOJDKHBI OBITH
CBS3aHBI C DHJJOMETPHO30M U OecIriofueM 1 BO3MOXHO He cBsa3aHsl ¢ BPT.
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SUMMARY

Introduction: Endometriosis is a chronic disease, which causes infertility in 40%. In case of
ineffective therapy, assisted reproductive technology is indicated. Endometriosis is an independent risk
factor for mother and fetus morbidities. Prenatal monitoring, is essential in prevention of pregnancy-
related complications.

Objective: Evaluation and comparison the frequency of pregnancy complications in women with
endometriosis after traditional treatment methods of infertility and after IVF.

Methods: Retrospective study included 320 patients aged 28-46, with different locations of
endometriosis, diagnosed by laparoscopy. The patients were divided into two groups: I group — 170
pregnant women using the fertility treatment method — IVF and II group — 150 pregnant women
conceived naturally. Pregnancy complications were evaluated and statistically analyzed.

Results: In pregnant women with endometriosis after IVF treatment the most common pregnancy
complication was caesarian section - 79.4%, both emergency and elective. The frequency of preeclampsia
was also high - 54.7%. The preterm birth occurred in 49.4%, the same trend was revealed in the II group
- 52, 0%. Placenta previa and placenta abruption were rare in both groups 10.6% vs. 4.0% and 3.5% vs.
2%. In general, the adverse pregnancy outcome in the ART group was
significantly higher compared to pregnant women conceived naturally except for the preterm delivery
and abruption of the placenta.

Conclusions: IVF pregnancy in patients with endometriosis should be considered a high-risk
pregnancy regarding adverse outcomes: cesarean section, preeclampsia and preterm delivery. However,
these pregnancy complications should be linked to the endometriosis and infertility and may not to the
ART.

Keywords: endometriosis, IVF, ART, spontaneous pregnancy, pregnancy complications
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