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Abstract

A 30 years Caucazian nullipara, 1 blighted ovum, former Yasmin user (1 year), without antiphospholipid
antibodies, prophylactic cervical cerclage at 19 weeks pregnancy, is readmitted in emergency at 21 weeks
gestation for heavy pelvic pains, and abundant vaginal red blood loss, with cerclage suppression. Under tocolysis
and vaginal progesterone, she presents 3 new episodes of intense pains and red, pulsatile blood loss from different
cervical areas at 24- 36 hours after admittance, with mechanical hemostasis by nylon sutures at cervico- vaginal
Jjunction. The 4th episode is followed by severe anemia (Hb= 6.03mg/dL, Ht= 18.32%), haemodinamic instability,
coagulation disorders- hematomas, generalized petaechia, and at 24 hours after last vaginal sutures she claims
thoracic pains, dyspneea, cianosis. There are not registered fetal distress, placental abnormalities, cervical
shortness below 2.5 cm (when cerclage), and maternal heart abnormalities at repeated ultrasound examinations.
No thoracic computer tomography because maternal refuse. After a cardiologist consultation it is appreciated a
mild/moderate pulmonary thrombembolism, without deep legs venous thrombosis, and it is started continuous
intravenous anticoagulant therapy — heparine 25,000Ul/day x 6 days, then fraxiparine in increased dosages
continued to term, and 6 weeks postpartum. The laboratory test confirms intravascular disseminated coagulation
with secondary fibrinolysis, and positivity for heterozygous mutants of MTHFR (methylene tetrahydrofolate
reductase deficiency C677T and A1298C), and PAI (plasminogen activator inhibitor)-1 (4G). Cesarean delivery
is performed at 37 weeks for fetal distress at labor onset, with extraction of a girl 3340g, Apgar=7/8, premature
senescent placenta, thin umbilical cord. No maternal and neonate postpartum complications.

Keywords: Acute Recurrent Cervico-Vaginal Arteries Hemorrhage/Thrombosis, Pulmonary Embolism, MTHFR, PAI-1 Thrombophilias,
Pregnancy

Introduction arterial thrombosis are different sides of the same coin/disease, be-

There are growing evidences of an increased rate of thrombophil-
ia cases, and the medical literature is analyzing the parallel in-
crease of venous thrombosis. The case report of cervical arteries
hemorrhages associated to recurrent cervical arteries thrombosis,
and pulmonary thrombembolism at the beginning of the second
pregnancy trimester opens the discussions of this article, regard-
ing several clinical, biological, biochemical and hematological
mechanisms, which are challenging our knowledge from the fa-
mous Virchow’s triad. The arterial thrombosis is depicted to heart
coronary arteries, brain, other abdominal organs, and legs, and it
is usually associated to atherosclerosis. Some findings show that
patients with venous thromboembolism are at higher risk of arteri-
al events and vice versa, so there is the question if the venous and

ing described differences, and common risk factors and therapeutic
options [1-3].

Case Report

NA- a Caucasian nullipara 30 yrs old, with a pregnancy of 21
weeks gestation is readmitted in emergency in “Dr I Cantacuzino”
Clinic of Obstetrics and Gynecology for heavy pelvic pains, and
abundant vaginal red blood loss. Her family history has nothing
special, and her medical history reveals no bleeding episodes de-
manding intervention from birth, the use of Yasmin for one year
—without any adverse event, 1 blighted ova, prophylactic cerclage
at 19 weeks for short cervix, when there were recorded the nega-
tivity of antiphospholipid antibodies, TORCH syndrome, and cer-
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vix uteri culture. The patient was treated with aspirin 75 mg/day,
progesterone, folic acid, and vitamins. The patient was hemody-
namically stable at readmission, the sonography showed an alive
fetus, no placental hematoma, normal Doppler of uterine arteries;
the cerclage was suppressed with the believe to be the reason of the
cervical bleeding. The patient was treated with saline perfusions,
antispastic medication as drotaverine, scopolamine, and vaginal
progesterone 200mg/day. The patient presents 3 new episodes
of intense pelvic pains, similar to those pains from readmission,
without uterine contractions on tocography, and active, red blood
loss from different cervical areas (at the levels of cervico- vaginal
insertions, or at the insertion of utero- sacral ligaments), at 24- 36-
48 hours after admittance. It was performed mechanical hemosta-
sis with nylon sutures at cervico- vaginal junctions at the places of
acute blood loss. The cerclage was done with a subepithelial nylon
suture, exteriorized at 12, 3, 6 and 9 on a watch hour.

The 4th episode is followed by hemodinamic instability, coagu-
lation disorders- hematomas, generalized petaechia, associated to
severe anemia (Hb = 6.03 mg/dL, Ht = 18.32%), and at 36 hours
after last vaginal sutures, in the middle of the night, the patient
claims thoracic pains, dyspneea, cianosis, with no pelvic pain,
or vaginal bleeding. The electrocardiogram is normal. The ultra-
sound examinations showed only the cervical shortness below 2.5
cm (the reason for cerclage), left pleural effusion, and no maternal
heart abnormalities, or fetal distress, or placental abnormalities, no
abnormalities of legs’ deep veins. It was not done thoracic comput-
er tomography because maternal refuse. It is appreciated a mild/
moderate pulmonary thrombembolism, without deep legs venous
thrombosis after the cardiologist consultation, and it is started
continuous intravenous anticoagulant therapy — heparin 25,000
Ul/day for 6 days, then fraxiparine in increased dosage continued
to term, and during the first 6 postpartum weeks. The laboratory
tests confirm intravascular disseminated coagulation with second-
ary fibrinolysis, and positivity for heterozygous mutants of MTH-
FR (methylene tetrahydrofolate reductase deficiency- C677T and
A1298C), and PAI (plasminogen activator inhibitor)-1 (4G). The
delivery is performed by cesarean section at 37 weeks gestation for
fetal distress at labor onset, with extraction of a girl 3340g, Apgar
Score of 7/8, being recorded a normal gross aspect of placenta, and
a thin umbilical cord. The placental microscopy reveals large areas
of hyalinization, microcalcifications, venous stasis, and thickened
vessels’ walls.

I =N

Figure 1. Placenta microscopy. HE x40.

The baby is breastfeed six months, with a normal evolution. One
records a normal postpartum evolution regarding the mother, no
general or genital complication after the first period in the postna-
tal period, with normal appearance of cervix uteri, up to the mo-
ment of this written paper.

Discussion

The reported case is at the knowledge of the authors, the first case
of thrombosis located to the level of cervix uteri arteries, and the
manifestation can be considered a new clinical complication of
inherited, acquired, or complex/mixed thrombophilias, besides
recurrent miscarriages, pre-eclampsia, intrauterine growth re-
striction, stillbirth, placental abruption, as well as legs’ deep vein
thrombosis [4]. The venous thromboembolism (VTE) in pregnant
women is the second commonest cause of maternal deaths in Cau-
casian and Asian populations - 0.12 per 10,000 live births and still-
births is the rate of maternal deaths from thromboembolism [5].
The MEGA study showed that the risk of VTE is higher in the
third trimester (OR 3.3; 95% CI 2.2-5.0), and during puerperium
(OR 11.0; 95% CI 8.1-15.1), being highest in the 2 days before
and the day after delivery (OR 77.6; 95% CI 52.4-114.8) [6, 7].
The arterial disease- with lower frequency than venous thrombosis
is discussed mainly for the coronary and brain arteries, through
the rupture of atherosclerotic plaques, but after the Virchow’s tri-
ad, old of 150 years, Dvorak M, Vlasin M, Dvorakova M, Staffa
R et al (2010)— from Prague (Czech Republic) are discussing the
arterial thrombosis of major or minor vessels of abdominal vis-
cera, besides legs, coronary and brain arteries, and Benett CP,
Silverman HS, Gill SP, Lip YHG (2009) from Birmingham (UK)
are discussing the peripheral arterial disease with the pathophys-
iological processes involved in its development, progression and
complications: atherothrombosis and thromboembolism [8-10].
Quick onset and severe manifestation is typical for arterial occlu-
sion, while venous thrombosis is known for its slow start, discrete
clinical symptomatology and more than one site of stenosis [11].

The Virchow’s triad abnormalities are focused on blood flow, ves-
sel wall, and blood constituents, associated with thrombogenesis.
It is now accepted that venous thrombi are mainly constituted by
fibrin and red blood cells, and less by platelets, which are essen-
tial for primary haemostasis, repair of damaged endothelium, and
play a pivotal role in the development of atherosclerosis, which
was considered as a basis pathology for arterial thrombosis [12].
Inflammation, lipids and the immune system, through a complex
interplay, are also important determinants of arterial and, albeit to
a lesser extent, of venous thrombosis.

The reported case rises many questions regarding the management
for positive and differential diagnosis, and therapy. At patient’s
first visit for pregnancy registration it was a suspicion of acquired
thrombophilia because the patient used many years ago a pill from
the third generation of combined oral contraceptives, with high
risk of venous thrombosis, and the tests for antiphospholipid anti-
bodies were negative [13-15]. Regarding the hereditary/inherited
thrombophilia which was confirmed after the reported complica-
tions, one must reconsider that the changes on coagulation during
pregnancy are different from those induced by contraceptive pills,
specially from the third generation.
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The studies from Hopkins Lupus Center- USA on the comparison
of arterial thrombosis and pregnancy loss from hereditary throm-
bophilias, antiphospholipid syndromes (APS), and APS with sys-
temic lupus erythematosus (SLE) concluded that risk factors differ
for venous and arterial thrombosis [15]. Hypertension increases
the prevalence of arterial thrombosis in APS, and venous throm-
bosis are associated to hereditary thrombophilias, and elevated
triglycerides; on another hand the frequency of thrombosis and
pregnancy loss is greater in APS associated with SLE than in pri-
mary APS. The reported case presented normal values of arterial
pressure during all pregnancy duration.

The first episode of abundant cervical bleeding is registered at 7
days after the cerclage. The cervical bleeding episodes were re-
corded at different areas from the points of the cerclage, and the
blood loss was with pulsatile aspect, similar to maternal pulse
rate. When the patient claimed intense pelvic pains the tocogra-
phy did not recorded uterine contractions. The pains claimed by
the patient are characteristic for arterial thrombosis. Regarding the
bleeding, it was initially difficult to be sure if it was a delayed
arterial hemorrhage after cerclage, an arterial thrombosis from in-
herited thrombophilia, or from a Scott syndrome or Platelet factor
X receptor deficiency, from the Quebec platelet disorder, or about
the Glanzmann Thrombasthenia, and Bernard Soulier Syndrome
(giant platelet syndrome). In the Scott Syndrome is a defective
platelet phospholipid membrane support (a rare disease, only 10
cases being described since 1973, when it was first discovered).
When hemostatic screening labs are normal, it is recommend to
analyze the platelet factor 3 availability, and Annexin V for platelet
procoagulant activity, but the definitive diagnosis is done by the
presence of a mutation within the ABC transporter gene (ABCA1),
which is a confirmation of the previous statement about the inherit-
ed characteristic of this hemorrhagic disorder [16].

Table 1. Test Results Indicative of the Scott Syndrome

Mutational
analysis

Annexin V
binding assay

Platelet factor 3
availability assay

Identification of a
mutation within the
ABC transporter

Prolonged modified
Russell's Viper
Venom time

Abnormal binding

(ABCAL) gene

It is considered that aspirin use within the previous 7-8 days may
lead to Scott Syndrome false- positive tests, but for us it was not
possible to achieve the tests, considering the syndrome diagnosis.

The hereditary/inherited and acquired disorders of platelets must
be analyzed, The Quebec platelet disorder is a rare autosomal
dominant bleeding disorder induced by a mutation of urokinase-
plasminogen activator (u-PA), with large amounts of the enzyme
in platelets granule, characterized by moderate to severe bleed-
ing after surgery or obstetric intervention, trauma, with frequent
ecchymoses, muco-cutaneous bleeding, muscle, and joint bleeds
[17]. The Glanzmann thrombasthenia (GT) is a rare autosomal re-
cessive bleeding syndrome affecting the megakaryocyte lineage,
and characterized by lack of platelet aggregation. The mutation in

the genes that encode the glycoproteins GPIIb or GPIlla is induc-
ing a platelets dysfunction, as the disorder was named by Eduard
Glanzmann (1918), who described the novel platelet abnormality
with defective clot retraction and abnormal appearance on stained
blood film [18, 19]. GT is the only disease in which platelet aggre-
gation is defective to all agonists, while absent clot retraction is
another frequent characteristic. Normal ristocetin-induced platelet
agglutination, and normal platelet size clearly rule out the Ber-
nard-Soulier syndrome (BSS). BSS was first described in 1948
(by Jean Bernard and Jean-Pierre Soulier) as a congenital bleeding
disorder, characterized by thrombocytopenia, and large platelets
(macrothrombocytopenia, from 3 to 20 times normal size), with a
qualitative platelet hereditary adhesion defect, resulting in bleed-
ing tendency (mucocutaneous bleeding, menorrhagia, post-partum
bleeding, post-trauma bleeding) [20]. The underlying biochemical
defect in BSS is the absence or decreased expression of the GPIb/
IX/V complex on the surface of the platelets [21]. This complex
is the receptor for von Willebrand factor (vWF), and the result of
decreased expression is deficient binding of vWF to the platelet
membrane at sites of vascular injury, resulting in defective platelet
adhesion This disorder is characterized by ante-, intra-, or postpar-
tum haemorrhage, which may be delayed and severe [22]. Inher-
ited thrombocytopenias are eliminated by a normal platelet count.
Normal coagulation parameters rule out clotting disorders that can
also affect platelet function such as congenital afibrinogenemia,
and von Willebrand disease. Acquired thrombasthenia is eliminat-
ed in the absence of a family history of the disease.

Many of these disorders are present and manifest immediately af-
ter birth, during childhood or adolescence at the menarche, fact
that is not present in the Romanian case. Although venous throm-
bosis has been traditionally associated with stasis and hypercoag-
ulability, arterial thrombosis is mainly associated with heightened
platelet reactivity and damage to the vessel wall [2]. The endothe-
lial damage - a part of Virchow’ s triad of the arterial thrombosis,
is usually represented by atherosclerosis, but one may consider in
the reported case the vessels trauma to be associated to hyperco-
agulation [23].

The cervical vessels’ trauma can be considered during the cerclage,
performed 7 days previously to the first bleeding episode. We may
consider some biological events in the moment of bleeding, as the
appearance of tissue factor (TF), blood cells and their fragments or
microvesicles/microparticles (MVs/MPs), coagulation factors, in
conjunction to the presence of pregnancy’s characteristic tropho-
blastic cells, which initiate and maintain the coagulation initially
in physiologic state, and exaggerated afterwards because patient’s
specific conditions of hypercoagulation. The hypercoagulation- a
constant state of pregnancy, can be considered in the presence of
MPs/MVs or in the presence of insufficiently treated hereditary
thrombophilias (low doses aspirin), and in association to patient’s
PAI-1 heterozygotous mutant presence, which was discussed to
promote formation of endothelial MPs with procoagulant potential
[24].

Chargaff E, West R. (1946) were the first who described the mi-
croparticles as a “precipitable factor”; MPs are present in plas-
ma as fragments or submicron vesicles (0.1-1pm) released from
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remodeling of eukaryotic cells” plasma membranes (as platelets,
leukocytes, red blood cells, endothelial cells) in response to activa-
tion or apoptosis [25]. Actually it is appreciated that MPs balance
between pro and anticoagulant properties ultimately determines
their net effects in hemostasis and thrombosis. MPs can promote
coagulation processes, in conjunction to phosphatidylserine (PS)
exposure and the presence of tissue factor (TF) or thromboplastin
or thrombogenic tissue factor (from the intima of blood vessels)
in the MPs membrane. MPs support plasmin generation, another
regulatory mechanism by which fibrin clots are degraded [26-28].

It was an original dogma that vessel wall injury induces cells acti-
vation or apoptosis, and exposure of TF within the vasculature to
blood is sufficient for the occurrence of arterial thrombosis. Very
old experiments [30], cited by [31], and recent studies provided
that leukocytes - specially neutrophils, and in a less manner the
monocytes, which are first present at the area of injury, are the
main source of TF in the early phase of thrombus formation, and
must interact with platelets or CD15 to transfer TF, and activate
TF pathways to the place of arterial walls' endothelium injury, in
order to initiate, and maintain coagulation [29-34]. Leukocytes
modulate the hemostatic activity of endothelial cells and platelets,
fact very well known in cardiology, in CHD [35]. The anticoag-
ulant activity of endothelial cells is modulated by leukocyte-re-
leased antimicrobial enzymes, cytokines- as tumor necrosis fac-
tor-a and interleukin-1p, involved in stimulation of the exocytosis
of endothelial Weibel-Palade bodies, inducing the release of von
Willebrandt Factor (VWF) and/or P-selectin (PS). The circulating
platelets bind subendothelial ligands, such as collagen and VWF
that facilitate the generation of a platelet-rich thrombus.

MPs-associated PS provide a catalytic surface for the assembly
of enzymatic coagulation complexes that initiate and maintain co-
agulation [36]. TF is the main initiator of the coagulation cascade
and MP-TFs are shed into the circulation by cells (mainly platelets
and to a lower extent monocytes) during activation or apoptosis.
It is known MPs involvement in numerous biologic processes- in-
flammation, immune response, cancer metastasis, angiogenesis, in
pregnancy, or after blunt trauma [37, 38].

Activated platelets release cytokines that can modulate leuko-
cyte activation resulting in the formation of heterotypic leuko-
cyte-platelet aggregates that serve to localize activated leukocytes
to the arterial thrombus, platelet-neutrophil interactions being
drivers of inflammatory and thrombotic disease, modulating each
other's functions, and neutrophil/platelet crosstalk is facilitated by
MPs, all these events being prone to repair the tissue injury [39,
40].

In pregnancy it is a constant process of deportation of trophoblas-
tic cells into maternal circulation, as it is the fact that extrusion of
trophoblast may lead to the formation of MPs, which are shown
to be elevated in normal pregnancy [41], indicating a pregnancy
ongoing process of cell activation, more important when throm-
bophilias are associated, being discussed their presence in cases
without or with thrombosis [36, 42-44]. The presence of endo-
thelial microparticles in the interval between pregnancies may be
a chronic state of blood vessels activation which only becomes
apparent in pregnancy, when appears an accident as thrombosis,

when MPs interact with coagulation or with fibrinolytic factors
[41, 45, 46, 26]. Other discussion on MPs is their increased per-
centage in the pathophisiology of pulmonary embolism, and we
can suppose that in the Romanian case the presence of MPs was
increased as pregnancy progressed, and after repeated sutures for
cervico- vaginal hemostasis. These data, and our hypothesis are
similar to a study showing that MPs and TF are not increased in
cases with recurrent vein thrombosis [47-49].

Tissue factor is the main initiator of the coagulation cascade and
MP-TFs are shed into the circulation by cells (mainly platelets and
to a lower extent monocytes) during activation or apoptosis [50].
The influence of MP-TF and MP-TF activity on the occurrence
of thromboses has mainly been studied in animal models- in rat,
mouse, and rabbit [51-53].

One considers pregnancy as a biological state with hypercoagu-
lation, which is associated with increased concentrations of most
procoagulant factors, decreased concentrations of some of the nat-
ural anticoagulants and reduced fibrinolytic activity.

Although adverse pregnancy outcomes are more common in wom-
en with thrombophilia, in the majority of European and North
American countries the current evidence does not support routine
thrombophilia screening of all pregnant women. The UK analy-
sis of thrombophilias at 10 weeks after birth looked for mutations
of factor V Leiden, MTHFR- C677T, and G20210A prothrombin
gene, and deficiencies of protein C, protein S, and antithrombin I1I,
and the presence of lupus anticoagulant, and anticardiolipin anti-
bodies [54]. The study discovered the presence of these abnormal-
ities in cases with severe obstetrical pathologies (PE/eclampsia,
abruption placentae, IUFGR, stillbirth), and in pregnancies with
normal evolution. In some European countries, like the Czech
Republic there are discussions on the criteria for thrombophilias
diagnosis. Selective thrombophilia screening (genetic tests) may
be justified in pregnancy in certain groups of pregnant women,
particularly those with a history of thromboembolism, or previ-
ous pregnancy complications in the first or last trimesters; in UK
routine screening for inherited or acquired thrombophilias is not
routinely recommend in the absence of venous thromboembolism
[54-56]. In these conditions, in the Romanian case only the ge-
netic tests were done for the proteins involved in the cascade co-
agulation disorders. The most common inherited thrombophilias
are deficiencies of antithrombin III, protein C, and protein S, ac-
quired protein C resistance, genetic mutation encoding for factor V
Leiden, prothrombin gene, and inherited hyperhomocysteinemia,
and antiphospholipid syndrome, which were analyzed in the men-
tioned above British postpartum study. The inherited deficiency
of one of the inhibitors of coagulation mentioned above leads to
a critical reduction of the natural anticoagulant system, and en-
hances thrombin generation, increasing susceptibility to VTE, and
have little or no effect on arterial thrombosis risks, and according
to the medical literature, factor V Leiden, as well as hyperhomo-
cysteinemia affect both arterial and venous thrombosis in the same
manner [57-60].

In the Romanian case it is discovered the heterozygotism of MTH-
FR (C677T and A1298C), and of PAI-1 (4G); the patient did not
have preconceptional treatment with folic acid, and started it lat-
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er at 14th week gestation, and the connection of heterozygotism
of MTHFR (C677T and A1298C) is proved to be associated to
mild/moderate hyperhomocisteinemia, pre-eclampsia/eclampsia,
IUFGR and future atherosclerosis [61, 62]. A Greek study demon-
strated also the hypertensive risks of MTHFR mutations during
pregnancy, and that MTHFR mutations do not interfere with preg-
nancy loss, as it happens when are present factor V Leiden and
prothrombin G 20210A mutations [63]. The placenta presented
only microscopic changes, hyalinization, venous stasis and thick
vessels’ walls, with no intravascular thrombus.

Heparin and its depolymerizing products — low molecular weight
heparins (LMWH’s) represent the treatment for both types of
thrombosis: arterial and venous for the American College of Chest
Physicians, 2008 [6, 64, 65]. These drugs do not affect the patient’s
general coagulation profile, being involved in different pathways
of the coagulation cascade with anticoagulant, antithrombotic,
profibrinolytic, anti-aggregative, as well as anti-inflammatory
effects [9]. The Romanian authors consider that after standard
heparin therapy for the acute pulmonary thromboembolism, long
duration of LMWHs was the correct option for mother and fetus
protection- the cervical bleeding did not repeat, and the pulmonary
embolism was the last maternal complication. The mother did not
developed hypertension/pre-eclampsia, fetal intrauterine growth
restriction which are usually associated to heterozygous mutants
of MTHFR and PAI-1, and we confirm previous statements. The
fetal growth was normal, according to parents constitution and
European curves of babies growth, only some small changes of
placental vessels may be considered as pathological, but nonchar-
acteristic, as there are in other inherited thrombophilias.

Biological studies have demonstrated that heparin has other bene-
ficial effects on the placenta in addition to the anticoagulant prop-
erties mediated through its interaction with antithrombin [56].
These include increased tissue factor pathway inhibitor, angiogen-
esis on the antiphospholipid antibody-inhibited human endometri-
al endothelial cell, and reduced trophoblast apoptosis, complement
activation with modulation of the immune system, and platelet ag-
gregation [66, 67]. In the Romanian authors’ opinion the supple-
mentation of vaginal progesterone from the 16th to 37th weeks
gestation had also crucial effects on decidua, placenta, cervix uteri
and uterine normal progression, and fetal protection.

There are discussions on the risks of vaginal and cervical lesions,
after so many procedures done for cervical hemostasis, but we
consider that the constant anastomosis of the three pedicles of the
arterial system - superior, median, inferior of uterus, cervix and
vagina (lower uterine vascular supply- as superior, cervical artery
as middle supply, and vaginal arteries as lower supply), which are
interconnected along the isthmic-vaginal borders or in the thick-
ness of the cervico-vaginal junction (intramural anastomotic net-
work) ensured a normal healing of the area, and can explain the
normal evolution of the case [68]. In our opinion more important
is the risk of cervical cancer associated to women with C677T and
A1298C genotypes of MTHFR, and we will recommend HPV
high risk testing and Pap smear in patient regular monitoring [69].

Conclusion
Cervix uteri can suffer from thrombosis in inherited thrombophil-

ias. At present routine screening for acquired or inherited throm-
bophilias is not routinely recommended in the absence of venous
thromboembolism history, for women with embryo loss. Cervix
uteri arteries thrombosis must be considered as a manifestation of
hereditary thrombophilia due to heterozygous mutants of MTHFR,
a condition inducing hyperhomocysteinemia, and atherosclerosis
risks. LMWHSs is a diagnosis and therapeutic option, and in in-
creasing doses ensured a good management for mother and fetus.
Cervix uteri recurrent thromboses were a guardian for pregnan-
cy evolution, for fetus normal growth, with late placental vessels
jeopardize, only microscopically proved
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