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The aim of the investigation is to evaluate the role of polymorphisms of folate cycle and hemostatic system in the genesis of chorion 
detachment.

Materials and Methods. The study involved 43 pregnant women with a detachment of the chorion (group 1) and 43 pregnant women 
without it (group 2, control group). All patients underwent genotyping of 4 gene polymorphisms of folate cycle in the first trimester: MTHFR 
(5,10-methylenetetrahydrofolate reductase) C677T; MTHFR A1298C; MTR (vitamin B12-dependent methionine synthase) A2756g; MTRR 
(methionine synthase reductase) A66g and 8 gene polymorphisms of the hemostatic system: F2 (prothrombin, FII) g20210A; F5 (proaccelerin, 
labile factor, FV) g1691A (Leiden mutation); F7 (proconvertin, FVII) g10976A; F13 (fibrinase, FXIII) g>T; FgB (fibrinogen β-chain) g455A; ITgA2 
(α-2-integrin) C807T; ITgB3 (platelet glycoprotein IIIa) T1565C; PAI-1 (plasminogen activator inhibitor 1) -675 5g/4g.

Results. Heterozygous variant gA of F7 (proconvertin, FVII) g10976A polymprphism and mutant homozygote gg variant of MTRR 
A66g polymorphism were statistically significant for the risk of chorion detachment. The frequency of heterozygous variant gA of F7 353gln 
(g10976A) gene polymorphism in patients with chorion detachment was 51% (22 women) compared to 23.2% (10 women) in the control 
group, homozygous variant gg of MTRR A66g polymorphism amounted to 44% (19 women) relative to 25.6% (11 women) in the control 
group.

Conclusion. On the basis of the study it can be concluded that chorion detachment in women being in the first trimester of pregnancy may 
be associated with the availability of heterozygous variant of (proconvertin, FVII) g10976A polymorphism of gene F7 and mutant homozygous 
gg variant of MTRR A66g polymorphism, that can occur both separately and in combination.
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Chorion detachment is a common complication of 
pregnancy and according to various authors occurs 
in 3–18% of cases [1, 2]. In 50% of pregnant women 
retrochorial hematoma results in miscarriage [3]. In the 
other half it increases the risk of maternal and neonatal 
complications: gestation hypertension, preeclampsia, 
placental abruption, retardation of fetal growth, fetal 
distress, etc. [4].

A new insight into the pathogenesis of chorion 
detachment and premature abruption of the normally 
located placenta became possible thanks to the 
discovery of genetic and acquired thrombophilia, the 
terms that were introduced into clinical practice to 
determine the conditions of increased risk of thrombosis 
and thromboembolism [5, 6].

In numerous cohort and population studies association 
between chorion detachment and thrombophilia has been 
frequently discussed. Gene polymorphism, involved in 
coagulation and fibrinolysis, gained the greatest interest 

[7–12]. The role of gene polymorphism of folate cycle in 
the development of early thrombophilic complications in 
pregnancy has been also considered [13, 14]. sometimes 
these investigations are rather controversial, underlining 
the interest to the problem.

since studying the medical aspects of genetic 
polymorphism composes conceptual and methodological 
basis of predictive medicine [15], extensive and 
deep knowledge on prevention of one of the earliest 
and commonest pregnancy complications, i.e. 
chorion detachment and late gestation complications 
(preeclampsia, placenta abruption, fetal growth 
retardation) pathogenetically associated with it, is vital in 
modern obstetrics [16, 17].

The aim of the investigation is to evaluate the role 
of polymorphisms of folate cycle and hemostatic system 
in the genesis of chorion detachment.

Materials and Methods. The investigation was carried 
out in the Perinatal Center (Rostov-on-Don, Russia) 
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in 2013–2014. Group 1, the main group, included 43 
women with chorion detachment in the first trimester of 
pregnancy, verified by ultrasound examination at 6.8±1.3 
weeks’ gestation time. 43 patients with a normal course 
of pregnancy composed control group 2. The average 
age was 30.0±0.8 and 29.0±0.9 years.

Pregnancy resulting from assisted reproductive 
technologies was excluded from the study.

The study complies with the Declaration of Helsinki 
(the Declaration was passed in Helsinki, Finland, June, 
1964, and revised in October, 2000, Edinburg, scotland) 
and was performed following approval by the Ethic 
Committee of Rostov state medical University. Written 
informed consent was obtained from every patient.

All patients underwent standard clinical laboratory 
investigations, including general clinical tests, 
hemostasiologic and ultrasound examination.

Folate metabolism sNP Genotyping Kit (DNA-
Technology, Russia) was used to determine genetic 
polymorphisms, associated with folate cycle disorder. 
Trombophilic Risk sNP Genotyping Kit (DNA-
Technology, Russia) was used to determine genetic 
polymorphisms, associated with the risk of thrombophilia 
development.

All patients underwent genotyping of 4 gene 
polymorphisms of folate cycle in the first trimester: 
mTHFR (5,10-methylenetetrahydrofolate reductase) 
C677T; mTHFR A1298C; mTR (vitamin B12-dependent 
methionine synthase) A2756G; mTRR (methionine 
synthase reductase) A66G and 8 gene polymorphisms 
of the hemostatic system: F2 (prothrombin, FII) 
G20210A; F5 (proaccelerin, labile factor, FV) G1691A 
(leiden mutation); F7 (proconvertin, FVII) G10976A; 
F13 (fibrinase, FXIII) G>T; FGB (fibrinogen β-chain) 
G455A; ITGA2 (α-2-integrin) C807T; ITGB3 (platelet 
glycoprotein IIIa) T1565C; PAI-1 (plasminogen activator 
inhibitor 1) -675 5G/4G.

Hemostasiologic tests included determination of 
activated partial thromboplastin time, prothrombin index, 

thrombin time, fibrinogen level, antithrombin III level,     
D-dimer, soluble complexes of fibrin monomers.

Ultrasound examination was performed using Philips 
HD 11 device (Philips, Holland). special attention was 
paid to retrochorial hematoma, its size and localization.

It was found from the past histories, that 22 
women (51%) had intrauterine interventions, of them 
spontaneous abortions were in 5 women, non-developing 
pregnancy in 10, artificial abortion in 7, which might lead 
to chronic endometritis, implantation impairment, and 
due to inadequate penetration of chorion villi, to the 
detachment during the course of pregnancy. Intrauterine 
interventions in group 2 were noted to occur only in 12 
cases (27.9%).

Infertility in the history was in 6 patients of group 1, 
in 5 women in group 2; congenital uterus malformation 
(uterus bicornis, uterus arcuatus) in 2 patients in group 1, 
and in 1 woman in group 2; hysteromyoma in 5 patients 
in group 1, and in 4 in group 2.

Patients in both groups had similar somatic status: 
chronic pyelonephritis, chronic gastritis, chronic 
pancreatitis, vegetative-vascular dystonia, chronic 
tonsillitis are equally noted in the investigated groups.

statistical data processing was performed by means 
of tests for Hardy–Weinberg equilibrium, associations 
were revealed by χ2 method using DeFinetti program. 
All statistical calculations were considered significant at 
p<0.05.

Results and Discussion. The analysis of gene 
polymorphisms associated with the risk of thrombophilia 
development and folate cycle enabled us to assess 
the frequency of alleles, genotypes of polymorphic loci 
of the investigated genes in pregnant women in the 
first trimester and define their association with chorion 
detachment (see the Table).

statistical data processing by means of Hardy–
Weinberg equilibrium tests and revealing associations 
by χ2 method demonstrated statistical significance of 
frequency of heterozygous variant of F7 (proconvertin, 

Role of Genetic Polymorphisms in Pregnant Women with Retrochorial Hematoma

Frequency of alleles, genotypes of polymorphic loci of the investigated genes in pregnant 
women in the first trimester and their association with chorion detachment (abs. number/%)

Chorion condition  
in the group  

of pregnant women
Genotype frequency

Compliance with 
Hardy–Weinberg law  

(χ2 df=1)*, p

Revealed association  
(odds ratio — OR)

MTHFR (5,10-methylenetetrahydrofolate reductase) C677T

СС СТ ТТ

With detachment 23/53.5 15/34.9 5/11.6 р=0.3122 For allele T: OR=183,  
р=0.7430Without detachment 23/53.5 17/39.5 3/7 р=0.9530

MTHFR (5,10-methylenetetrahydrofolate reductase) A1298C

АА АС СС

With detachment 20/46.5 16/37.2 7/16.3 р=0.2353 For allele С: OR=1.178,  
р=0.6481 Without detachment 21/48.8 17/39.5 5/11.6 р=0.5897
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FVII) G10976A gene polymorphism and mutant 
homozygote GG variant of mTRR A66G gene 

Chorion condition  
in the group  

of pregnant women
Genotype frequency

Compliance with 
Hardy–Weinberg law  

(χ2 df=1)*, p

Revealed association  
(odds ratio — OR)

MTR (vitamin b12-dependent methionine synthase) A2756G

АА Ag gg

With detachment 24/55.8 17/39.5 22/4.6 р=0.6412 For allele g: OR=0.903,  
р=0.8585Without detachment 24/55.8 16/37.2 3/7 р=0.8815

MTRR (methionine synthase reductase) A66G

AA Ag gg

With detachment 3/7 21/48.8 19/44.2 р=0.3805 For allele g: ОR=2.503,  
р=0.0090Without detachment 12/27.9 20/46.5 11/25.6 р=0.6496

F2 (prothrombin, FII) G20210A

gg gA AA

With detachment 40/93 1/2.3 2/4.6 р=0.7364 For allele А: ОR=0.833, 
р=0.8212Without detachment 40/93 0 3/7 р=0.6868

F5 (proaccelerin, labile factor, FV) G1691A (Leiden mutation)

gg gA AA

With detachment 36/83.7 6/13.9 1/2.3 р=0.2564 For allele А: ОR=1.683,
р=0.1750Without detachment 41/95.3 1/2.3 1/2.3 р=0.0000

F13 (fibrinase, FXIII) G>T

gg gT TT

With detachment 20/46.5 22/51.2 1/2.3 р=0.0750 For allele Т: ОR=1.808,
р=0.4091Without detachment 23/53.5 20/46.5 0 р=0.0469

F7 (proconvertin, FVII) G10976A

gg gA AA
With detachment 17/39.5 22/51.2 4/9.3 p=0.4079 For allele А: ОR=3.131,

p=0.0013Without detachment 32/74.4 10/23.2 1/2.3 p=0.8361

ITGA2 (α2-integrin) C807T

CC CT TT

With detachment 15/34.9 20/46.5 8/18.6 р=0.7707 For allele Т: ОR=0.878, 
р=0.6418Without detachment 12/37.9 23/53.5 8/18.6 р=0.6039

ITGb3 (platelet glycoprotein IIIa) T1565C

TT TC CC

With detachment 31/72 11/25.6 1/2.3 р=0.9834 For allele С: ОR=1.268, 
р=0.5111Without detachment 34/79 8/18.6 1/2.3 р=0.5344

PAI-1 (plasminogen activator inhibitor 1) -675 5G/4G

5g/5g 4g/5g 4g/4g

With detachment 9/20.9 21/48.8 13/30.2 p=0.9230 For allele 4g: ОR=1.841, 
p=0.0620Without detachment 4/9.3 19/44.2 20/46.5 p=0.8659

* Criterion χ2 was used to assess the compliance of the observed (sampling) genotype distribution with 
the expected (population) one at Hardy–Weinberg equilibrium in all groups for all investigated gene 
polymorphisms, i.e. frequency of gene polymorphism in the sample corresponds to the distribution of 
genes in  a population.

End of the Table

polymorphism in pregnant women with chorion 
detachment. Frequency of heterozygous variant GA 
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of F7 353Gln (G10976A) polymorphism in our patients 
amounted to 51% (22 women), and that of homozygote 
variant GG of mTRR A66G 44% polymorphism (19 
women). Notably, that in our study there was not 
established any relation between chorion detachment 
and presence of low-functional alleles of genotype 
mTHFR 667T in the examined women.

The study also showed, that in the carriers of allele 
G10976A of gene F7 the risk of retrochorial hematoma 
was 3.1 times higher (OR=3.131; p=0.00134), and it was 
2.5 times higher in case of mutant homozygote variant of 
gene mTRR A66G relative to the similar risk in pregnant 
women without chorion detachment (OR=2.503; 
p=0.00902).

Proconvertin (coagulation factor FVII) participates 
in the external mechanism of blood coagulation. 
Thrombin catalyzes conversion of fibrinogen to fibrin 
and formation of clot, arresting bleeding. In case of 
hypoproconvertinemia formation of thrombin becomes 
slow and hemorrhagic complications develop. Frequency 
of AG variant of F7 353Gln (G10976A) polymorphism 
in European population comprises 10–20%, but until 
present its influence on chorion detachment has not 
been determined.

mTRR gene is known to encode amino acid 
sequence of methionine synthase reductase, one of 
the function of which is reconversion of homocysteine 
into methionine. As a result of replacement of amino 
acid residue, isoleucine, by methionine in position 
66 functional activity of the enzyme decreases, the 
processes of DNA methylation impair. DNA methylation 
plays a leading role in the formation and maintaining of 
epigenetic variability — an inherited dynamic process, 
determining the degree of gene activity. The elicited 
fact allows to advance the following hypothesis: the 
deficiency of methionine synthase reductase enzyme is 
accompanied by the shortage of methyl groups, which, 
in its turn, affects the epigenetic status and realization of 
hypoconvertinemia, caused by mutation of coagulation 
factor F7, resulting finally in chorion detachment.

There was no relation between chorion detachment 
and presence of low-functional alleles of mTHFR 667T 
genotype found within the framework of the given 
study due to the absence of statistical significance of 
the obtained index according to the Hardy–Weinberg 
equilibrium test.

Conclusion. Chorion detachment in women being in 
the first trimester of pregnancy may be the result of the 
availability of heterozygous variant of F7 (proconvertin, 
FVII) G10976A polymorphism and mutant homozygous 
GG variant of mTRR A66G polymorphism, that can 
occur both separately and in combination. If these 
polymorphisms together with deficiency of methyl 
groups are present, hypoconvertinemia is the cause 
of hemostatic ‘lock’ failure, resulting in the formation of 
retrochorial hematoma.
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was funded by the authors. There is no topic specific 
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