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ABSTRACT

Data from the modern scientific literature concerning the etiology and pathogenesis of preterm abruption of normally located
placenta were analyzed. Preterm placental abruption is a rare but very dangerous condition for the mother and fetus. This
clinical situation occurs very quickly, and its consequences can be fatal. Because placental abruption can cause disability of the
mother and fetus, it should be classified as a social problem.

This review included data from international and Russian articles published over the past decade. This literature review aimed
to examine modern theories about molecular changes in the fetoplacental complex that occur during placental abruption.
Available evidence suggests that disruption of immunological processes at the maternal—fetal interface is of key significance in
the pathophysiology of placental abruption. The reviewed studies described signs of chronic noninfectious inflammation and an
enhanced immunological cytotoxic response in placental abruption. Currently, obstetrics is a risk-based approach to medical
care for pregnant women. Thus, understanding the predictors and mechanisms of the formation of this pregnancy complication
is the key to predicting complications and providing highly competent medical care to patients.
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AHHOTALUA

lpoBeAEéH aHanM3 AaHHbIX COBPEMEHHOW HaY4HOW INTepaTypbl, KacaloLLMXCA BOMPOCOB 3TMOOTMM M NaToreHe3a npexae-
BPEMEHHOW OTCNOWKM HOPMasIbHO PacnonoXeHHO nnaLeHTsI. [pexaeBpeMeHHasn 0TCIoMKa NaLeHTbl — peAKoe, HO 0YeHb
ornacHoe COCTOSHME KaK [NiA MaTepu, TaK U Ans nnofa. [laHHas KMHWYecKas cuTyaums pa3BuBaeTCA BCErfa MOHUEHOCHO
W nocnepcTeusa eé bbiBaloT daTanbHbIMK. OTCNOMKA NNALEHTbl MOXET NPUBECTV K MHBANMAMU3ALMW MaTepU U NA0Aa, YTO Mo-
3BONIAIET OTHECTM [aHHylo NpobnieMy K KaTeropum coLmanbHbIX.

B 0630p BKIII0UEHDI faHHbIe 3apybeHbIX U 0TeYecTBEHHbIX CTaTeid, onybauKoBaHHbIX 3a nocneaHue 10 neT. Llenbto gaHHoro
o630pa MTepaTypbl CTano U3y4eHue COBPEMEHHBIX TEOPUIA O MONEKYNSPHBIX U3MEHeHUsX B (eTonaLeHTapHOM KOMMJIeKCe,
NPOMCXOAALLMX NPW OTC/ONKE NAaLeHTI. ViMeloLumecs faHHble CBUAETENbCTBYHOT O TOM, YTO HapyLUEeHUe UIMMYHOMOMUYECKIX
NpOLIeCCcOB Ha rpaHuLIe OPraHM3MOB MaTepy W MI0AA UrPaeT peLLatoLLyio ponib B NaTodM3nonoruM OTCAOWKMA NNALEHTbI.

B npoaHan13upoBaHHbIX MCCNEA0BaHNSAX OMUCHIBAOTCS NPU3HAKN XPOHMYECKOT0 HEMHDEKLUMOHHOMO BOCMANEHUA U YCUNEH-
HOro MMMYyHOJOMMYECKOr0 LIMTOTOKCUYECKOr0 0TBETa NPX OTCNOMKE NAaLeHTbI.

AKyLIepCcTBO CErofHa — 3TO PUCK-OPUEHTUPOBAHHBIN MOAXOA K MeAWLMHCKOW nomoLum 6epeMeHHbIM. loHMMaHWe npeau-
KTOpOB M MeXaHu3MOB (hOPMUPOBAHUA AAHHOTO OCIOXHEHUA DepeMeHHOCTU — KoY K BO3MOXHOCTU MPOrHO3MPOBaHNSA
OC/I0XKHEHU 1 0Ka3aHMA BbICOKOKOMMETEHTHOWM MeMLIMHCKON NMOMOLUM NaLMeHTKaM.

KnioueBble cnoBa: MMMYHOJIOTMYECKUE PeakLuy; NpeKAeBPeMEHHan 0TC/I0WKA HOPMabHO PacnofioKeHHON NiaLeHTbl
(IMOHPM); BocnaneHue.
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INTRODUCTION

Placental abruption (PA) is a life-threatening complication
of pregnancy. This is a rare pregnancy complication, with the
reported incidence of 0.3% to 0.4% in Russia and up to 1% in
the USA [1, 2]. According to Ananth et al., severe placental
abruption with blood loss of more than 1,000 mL accounted
for 0.65% of pregnancies [2].

Over the years, PA has remained the leading cause of
obstetric emergency (“near-miss”) and may be associated
with a number of complications, including hemorrhagic shock
(20%), uteroplacental apoplexy, also known as Couvelaire
uterus (16.5%), and disseminated intravascular coagulation
(5.8%) [3]. It should be highlighted that the maternal mortality
rate from these causes is seven times higher than in the gen-
eral population [4]. A literature review reveals that women
with a history of PA have an increased risk of cardiovascular
diseases [5].

GENERAL INFORMATION

The etiopathogenesis of PA is multifactorial. The term
“ischemic placental disease” is frequently used in the cur-
rent literature. It is defined as uteroplacental ischemia re-
sulting from inadequate physiological transformation of the
uteroplacental spiral arteries, poor trophoblast invasion, and
subsequent impaired placental perfusion. Ischemic placental
disease is the underlying cause of a number of major obstet-
ric syndromes, such as PA, pre-eclampsia, and fetal growth
restriction (FGR) [5]. PA is commonly associated with vascu-
lar and immune disorders leading to necrosis, inflammation,
endothelial dysfunction, and ultimately to PA [5].

The maternal immune system changes significantly
during pregnancy due to physiological immune suppression.
Literature evidence suggests that parturition is a non-infec-
tious inflammatory process with maternal immune activation
subsequent to the pregnancy-induced suppression.

Immune tolerance is an essential part of the mater-
nal-placental-fetal interface [6]. The decidual stromal cells
of the fetoplacental unit are invaded by extravillous tropho-
blasts, with maternal immune cells (T cells, uterine natural
killer cells, macrophages, and dendritic cells) residing in the
decidua. The fetoplacental unit comprises the uterine vascu-
lature and vascular endothelium. Each of these components
can independently contribute to the pathogenesis of prema-
ture birth [7]. Immune cells and functional regulation play a
role in controlling the normally silent decidual inflammatory
response, which remains in a precarious equilibrium [8].

Mhatre et al. [9] elucidated the mechanism by which
bacterial lipopolysaccharide (LPS) and endogenous thrombin
(Thr, F2) synergetically augment the inflammatory response
associated with chorioamnionitis that may be associated with
the pathogenesis of placental abruption. The effect of the Thr
release from the amnion is potentiated in response to bacte-
rial LPS. Thr may activate matrix metalloproteinase (MMP),
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which cleaves the extracellular matrix and induces PA. Fur-
thermore, Thr has been demonstrated to inhibit the activity
of progesterone receptors. Nishimura et al. (2020) [10] found
that Thr induced myometrial contractions via two mecha-
nisms: direct activation of myosin and increased prostaglan-
din (PG) synthesis.

The pathogenesis of PA is attributed to various factors,
including intercellular matrix cleavage, inhibition of proges-
terone receptors, and myometrial contractile activity, and can
be manifested by external bleeding or retroplacental hema-
tomas and imbibition of blood into the myometrium. This, in
turn, increases the Thr release, forming a vicious circle.

It is important to highlight the role of arachidonic acid
metabolism via the cyclooxygenase pathway. Arachidon-
ic acid is released from cell membrane phospholipids by
phospholipase A2 and subsequently converted to PGs by two
enzymes: cyclooxygenase-1 (COX-1) and cyclooxygenase-2
(COX-2). The role of COX-1 and COX-2 at the time of implan-
tation and during pregnancy is well established, with success-
ful implantation being associated with PG induction by COX-1
and COX-2 [11]. A precise balance between COX-negative and
COX-positive cells is essential for the adequate production of
PGs and the physiological evolution of pregnancy [12]. The
available evidence indicates that COX-1 and COX-2 placental
activity is lower in women with pre-eclampsia. Additionally, the
polymorphism in the COX-2 gene is associated with FGR. Thus,
COX-1 and COX-2 play a role in the pathogenesis of ischemic
placental disease [11]. Nevertheless, the role of COX-1 and
COX-2 in the pathogenesis of PA remains to be elucidated.

Singh et al. (2019) demonstrated an up-regulation of
COX-2 expression in the amnion of pregnant women with
PA [13]. Furthermore, Nishimura et al. (2020) observed the
up-regulated expression of COX-2 in Thr-treated myometri-
um [10].

The international literature demonstrates that placenta
of patients with chorioamnionitis contains nitric oxide and
peroxynitrite, with an increased expression of nitric oxide
synthase, which are indicative of inflammation and may also
be found in samples from patients with PA. A placental injury
pathway appears to be comparable between chorioamnio-
nitis and PA, with a significant involvement of nitric oxide
and its metabolites produced by activated macrophages and
polymorphonuclear leukocytes [11]. They may be observed in
both clinical situations.

The decidual tissue plays a crucial role in human repro-
duction. Normal placentation is characterized by adequate
invasion of trophoblasts into the decidualized endometrium
and uterine spiral artery remodeling. Disturbances in these
processes can lead to major obstetric syndromes, as previ-
ously mentioned. Decidualization is known to induce changes
in the expression of tissue factor, type-1 plasminogen ac-
tivator inhibitor (PAI-1), and MMPs in endometrial stromal
cells [14]. The decidua also exhibits a physiological phenom-
enon of unique coexistence of activated immune cells and
decidual stromal cells. It regulates immune cell infiltration
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and activity [11]. These cellular interactions are essential for
maintaining the immune tolerance required for successful
pregnancy outcomes. Both PA and childbirth are associated
with inadequate immune suppression by decidual cells and
accumulation of cytotoxic immune cells following a decrease
in the immunomaodulatory effects of membrane proteins [15].
Placental abruption is defined as a premature cessation of
molecular changes at the maternal-fetal interface, prior to
the onset of labor.

CONCLUSION

The pathophysiology of PA is significantly influenced by
immunological disorders within the fetoplacental unit. Iden-
tifying the mechanisms responsible for alterations in immune
tolerance may provide insight into reference immunothera-
peutic strategies in patients with high-risk pregnancies. The
first steps have already been taken, but the majority of the
subject remains to be investigated.
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