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Ce nu este cunoscut, deocamdata, la subiectul abordat

Variabilitatea nictimerala si dinamica valorilor presiunii
arteriale sistolice si diastolice la gravidele cu preeclampsie in
trimestrul trei de sarcina si influenta lor asupra fatului.

Ipoteza de cercetare

Variabilitatea nictimerala sporitd si de duratad a presiunii ar-
teriale influenteaza negativ starea gravidei cu preeclampsie si
cea a sistemului nervos al fatului.

Noutatea adusa literaturii stiintifice din domeniu

Variabilitatea nictimerala cu peste 30 mmHg a presiunii ar-
teriale sistolice, cu o duratda mai mare de 3 saptamani, precum
si asocierea la mai mult de 2 comorbiditati materne reprezinta
factori de risc sporit pentru suferinta cerebrala fetala si, ulte-
rior, neonatala.

Rezumat

Introducere. Preeclampsia are o incidentd de 3-7% si
determina mortalitate si morbiditate materno-fetala sporita.
Rezistenta vasculara accentuatd, endoteliul reactiv si agrega-
rea sporita a trombocitelor sunt responsabile de manifestarile
clinico-paraclinice. Presiunea arteriald sistolica mai mare de
180/110 mmHg este periculoasa pentru gravida din motivele
riscului sporit de complicatii vasculare. Pe de alta parte, hiper-
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What is not known yet, about the topic

Nycthemeral variability and dynamics of systolic and dia-
stolic blood pressure values in third trimester of pregnancy
complicated by preeclampsia and their influence on the foetus.

Research hypothesis

Increased and long-lasting nycthemeral blood pressure
negatively affects pregnancy with preeclampsia and the ner-
vous system of the foetus.

Article’s added novelty on this scientific topic

Nycthemeral variability of more than 30 mmHg of systolic
blood pressure lasting over 3 weeks and association to more
than 2 maternal comorbidities are high risk factors for foetal
brain injury and subsequently for neonatal one.

Abstract

Introduction. Preeclampsia has an incidence of 4-8% and
causes increased mortality and maternal-foetal morbidity.
Increased vascular resistance, reactive endothelium and in-
creased platelet aggregation are responsible for clinical and
paraclinical manifestations. Systolic blood pressure greater
than 180/110 mmHg is dangerous for pregnant woman due
to the increased risk of vascular complications. On the other



tensiunea respectiva tinde sa amelioreze compensator aportul
sangvin spre placenta vicioasa. Astfel, variabilitatea sporita a
presiunii arteriale la gravida poate influenta negativ aportul
sangvin spre fat. Scopul lucrarii a fost determinarea rolului
variabilitatii presiunii arteriale, de rand cu alti factori de risc,
asupra evolutiei sarcinii cu preeclampsie si influentei ei asu-
pra fatului.

Material si metode. Studiu prospectiv, descriptiv, reali-
zat In Institutul Mamei si Copilului din Chisindu. Esantionul
de cercetare a fost reprezentat de 105 gravide cu termenul de
sarcind de 27-41 s.a., diagnosticate cu preeclampsie moderata
sau severa pe parcursul anului 2014. Criteriile de excludere au
fost: hipertensiune preexistenta sarcinii, sarcind multipla, fac-
tor Rh (negativ) cu semne de izosenzibilizare, diabet zaharat,
malformatii congenitale ale fatului. A fost testata calitatea de
factor de risc pentru suferinta cerebrala fetala pentru o serie
de comorbiditati si factori, inregistrati pe durata sarcinii. Sta-
tistica descriptiva. Rezultate prezentate sub forma de medie si
deviere standard sau medie si interval de incredere de 95%.
Prelucrarea statistica a fost efectuata in baza softul Epi Info,
versiunea 7 (Center for Disease Control and Prevention, Atlan-
ta, GA, SUA).

Rezultate. Factorii identificati a fi de risc pentru suferinta
ischemico-hipoxica a nou-nascutului la femeile cu preeclampsie
au fost: puseu hipertensiv la termen >28 s.a. (RR=4,3; 95CI=2,7
- 6,6; p<0,0001); durata peste 3 saptamani a hipertensiunii
arteriale (RR=5,3; 95CI=3,3 - 8,5; <0,0001); spitalizarea la un
termen mai mic de 32 s.a. (RR=6,3; 95CI=3,9 - 10,5; p<0,0001);
puseele hipertensive peste 180 mmHg (RR=1,7; 95CI=1,5-1,9;
p<0,0001); fluctuatiile tensionale nictimerale peste 30 mmHg
(RR=2,1; 95CI=1,2 - 3,6; p<0.007), tendinte stabile de crestere
a presiunii arteriale (RR=3,7; 95CI=2,0 - 7,1; p<0,005).

Concluzii. Debutul valorilor sporite ale presiunii arteriale
la termenul de pana la 28 de saptamani de sarcina pentru o
perioadda mai mare de 3 saptamani, variabilitatea nictimera-
1a a tensiunii arteriale cu mai mult de 30 mmHg, precum si
depasirea valorii de 180 mmHg a presiunii arteriale sistolice
au fost asociate cu un risc semnificativ sporit de complicatii
hipoxico-ischemice fetale si rezultate compromise neonatale
in preeclampsie.

Cuvinte cheie: preeclampsie, hipoxie cronica fetala, varia-
bilitatea presiunii arteriale.

Introducere

Preeclampsia este o afectiune heterogend, cu o incidenta
de 4-8% pe intregul glob, care se manifesta prin hipertensiune
arteriala primar aparuta dupa 20 s.a., asociatd sau nu cu pro-
teinurie si cu afectarea unuia sau mai multor organe, inclusiv,
placenta.

Inca din 1965, Pritchard J. a demonstrat ci termenul mic
de sarcina este asociat cu modificari majore in sistemul car-
diovascular al femeiei, aparute in scurt timp dupa conceptie,
care se manifesta prin sporirea volumului de sange circulant
si scaderea rezistentei vasculare [1]. Se presupune ca debitul
cardiac sporit, hemodilutia si dilatarea vasculara au efect pro-
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hand, this hypertension tends to compensate the blood sup-
ply to the impaired placenta. Thus, the increased variability of
blood pressure in pregnant woman can negatively influence
the blood supply to the foetus. The purpose of this research
was to determine the role of variability of blood pressure,
along with other risk factors, on pregnancy progression with
preeclampsia and its influence on the foetus.

Material and methods. Prospective, descriptive study
conducted at the Mother and Child Institute in Chisinau. The
research sample was 105 pregnant women with 27 to 41 weeks
of pregnancy, diagnosed with moderate or severe preeclamp-
sia during the year 2014. Exclusion criteria were: pre-existing
hypertension, multiple pregnancies, Rh (negative) with signs
of isoimmunization, diabetes mellitus, and congenital malfor-
mations of the foetus. The risk factor for foetal brain injury
was tested for a series of co-morbidities and factors recorded
over the duration of pregnancy. Descriptive statistics. Results
presented as average and standard or average deviation and
95% confidence interval. Statistical processing was performed
using the Epi Info software, version 7 (Center for Disease Con-
trol and Prevention, Atlanta, GA, USA).

Results. The factors identified as risk ones for the new-
born’s ischemic-hypoxic injury in case of women with preec-
lampsia were the following: hypertensive spurt values >28
gestational weeks. (RR=4.3; 95Cl=2.7 to 6.6; p<0.0001);
high blood pressure over 3 weeks (RR=5.3; 95C1=3.3 to 8.5;
p<0.0001); hospitalization at terms smaller than 32 gestation-
al weeks. (RR=6.3; 95CI=3.9 to 10.5; p<0.0001); hypertension
spurt over 180 mmHg (RR=1.7; 95Cl=1.5 to 1.9; p<0.0001);
nycthemeral tension fluctuations above 30 mmHg (RR=2.1;
95Cl=1.2 to 3.6; p<0.007), stable blood pressure growth
trends (RR=3.7; 95Cl=2.0 to 7.1; p<0.005).

Conclusions. The onset of elevated blood pressure up
to 28 weeks of pregnancy for a period longer than 3 weeks,
the nycthemeral blood pressure variability by more than 30
mmHg, as well as the excess of 180 mmHg of systolic blood
pressure were associated with a significantly increased risk of
foetal hypoxic-ischemic complications and neonatal compro-
mised results in preeclampsia.

Key words: preeclampsia, chronic foetal hypoxia, variabil-
ity of blood pressure.

Introduction

Preeclampsia is a heterogeneous disease with an incidence
of 4-8% worldwide, manifested through primary arterial hy-
pertension occurring after 20 gestational weeks, either asso-
ciated or not with the proteinuria and affecting one or more
organs, including placenta.

Since 1965, Pritchard J. has demonstrated that the small
term of pregnancy is associated with major changes in the
cardiovascular system of a woman, arising shortly after con-
ception, which is manifested by increased circulating blood
volume and decreased vascular resistance [1]. It is assumed
that increased cardiac output, hemodilution and vascular dila-
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tector fata de posibilele complicatii tromboembolice si asigura
perfuzia placentara intr-o sarcina fiziologica.

Din motivele unei etiologii Incd nu pe deplin elucidate,
preeclampsia prezinta interes pentru studiu, iar teoria pato-
genicd, acceptata de majoritatea savantilor, este cea vasculara.
Conform datelor redate de catre Styliani Goulopoulou (2018),
s-a stabilit ca rezistenta vasculara sporita este cauzata de ac-
tivizarea endoteliului vascular, fiind rezultatul dezechilibrului
factorilor vasoconstrictori si celor cu efect de vasodilatare. Cei
mai importanti printre ultimii, sunt considerati a fi prostaci-
clina (PGIL,), cu o sinteza mai scazuta la pacientele cu sarcina
complicata cu preeclampsie si oxidul nitric (NO).

Dimpotriva, vasoconstrictorii precum tromboxanul A, de-
rivat al acidului arahidonic, este sintetizat in exces de catre
celulele endoteliale vasculare si trombocite, fiind cauza agre-
garii plachetare 1n exces si vasoconstrictiei. Alti mediatori cu
efect pronuntat vasoconstrictor sunt endotelina I, sintetizata
in surplus si angiotensina II, sintetizata in concentratii fizio-
logice, dar care actioneaza pe receptori sensitizati [2]. Drept
rezultat, hipertensiunea arteriala este simptomul obligatoriu
al preeclampsiei. Variatia presiunii arteriale poate ajunge la
cifre mult peste cele considerate a fi critice pentru survenirea
complicatiilor hipertensive, precum AVC, tromboembolia, de-
colarea de retina etc.

Conform recomandarilor Asociatiei Americane a Inimii
(2010), limita superioara de siguranta a presiunii arteriale sis-
tolice este considerata a fi de 180 mmHg [3]. Din alt punct de
vedere, in standardele internationale nu s-a ajuns la un con-
sens al valorilor presiunii arteriale, la atingerea carora este
recomandata initierea terapiei antihipertensive la gravidele,
sarcina carora s-a complicat prin preeclampsie. Spre exemplu,
ghidurile Institutului national de Excelenta Clinica din Marea
Britanie, recomanda initierea tratamentului antihipertensiv
de la valorile presiunii arteriale sistolice de peste 150 mmHg
si 100 mmHg a presiunii arteriale diastolice [4]. In schimb,
aceasta limita este de 160 mmHg si/sau de 110 mmHg, respec-
tiv, conform recomandarilor Colegiul American de Obstetrica
si Ginecologie [5]. lar Societatea de Obstetrica si Ginecologie
a Canadei nu specifica indicarea antihipertensivelor in pree-
clampsie; recomandd, ins3, scaderea presiunii arteriale, odata
atinse valorile de 160/100 mmHg 1n toate starile hipertensive
asociate sarcinii [6].

in ultimii ani, cercetirile stiintifice In domeniu, precum
cele efectuate de catre Espinoza J. si autorii in 2010, citate si
de McLaughlin K. si autorii in 2018, au ajuns la concluzia ca
manifestarile hipertensive in preeclampsie reprezinta un me-
canism compensator fata de necesitatile metabolice in creste-
re ale fatului, in prezenta capacitatii depdsite a placentei vici-
oase [7]. Aceste date au fost sustinute si de catre reviurile din
baza de date Cochrane, in baza carora s-a determinat ca initi-
erea terapiei antihipertensive in cazurile usoare si moderate
de preeclampsie preintampina evolutia ei in forme severe, dar
nu scade rata decesului intrauterin al fatului si a restrictiei de
crestere intrauterine a fatului [8].

La nivel de sistem uter-placentd-fat, hemodinamica este
vicioasa, fiind urmata de dereglarea schimbului de gaze, in-
clusiv, la nivel de sistem nervos central fetal. Survine hipoxia,
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tation have protective effect against possible thromboembolic
complications and ensures placental perfusion in a physiologi-
cal pregnancy.

For reasons of an ethology not yet fully elucidated, preec-
lampsia is of interest for research, and pathogenic theory, ac-
cepted by most scholars, is the vascular one. According to data
provided by Styliani Goulopoulou (2018), it was established
that increased vascular resistance is caused by activation of
vascular endothelium, being the result of imbalance of va-
soconstrictor factors and those with vasodilator effects .The
most important among the latter are considered the prostacy-
clin (PGL,) with a lower synthesis in case of pregnancy compli-
cated with preeclampsia and nitric oxide (NO).

On the contrary, vasoconstrictors such as thromboxane
A, an arahidonic acid derivative, is synthesized in excess by
vascular endothelial cells and platelets, this being the reason
for excessive platelet aggregation and vasoconstriction. Oth-
er mediators with pronounced vasoconstrictor effect are the
endothelin I, synthesized in surplus, and angiotensin II, syn-
thesized in physiological concentrations but acting on sensi-
tized receptors [2]. As a result, hypertension is the mandatory
symptom of preeclampsia. Variation of blood pressure can
reach numbers far above those considered critical for the oc-
currence of hypertensive complications such as stroke, throm-
boembolism, retinal detachment, etc.

According to the recommendations of the American Heart
Association (2010), the upper safe limit of systolic blood pres-
sure is considered to be 180 mmHg [3]. From another point of
view, international standards have not reached a consensus on
blood pressure values when it is recommended to initiate an-
tihypertensive therapy for pregnant women whose pregnancy
was complicated by preeclampsia. For example, the guide-
lines of the UK National Institute for Health and Care Excel-
lence recommend the initiation of antihypertensive treatment
from systolic blood pressure vales above 150 mmHg and 100
mmHg of diastolic blood pressure [4]. Instead, this limitis 160
mmHg and/or 110 mmHg, accordingly, as recommended by
the American College of Obstetricians and Gynaecologists [5];
and the Society of Obstetricians and Gynaecologists of Canada
does not specify the indication of antihypertensive drugs in
preeclampsia; however, it recommends lowering blood pres-
sure once achieving the values of 160/100 mmHg in all hyper-
tensive conditions associated with pregnancy [6].

In recent years, scientific researches in the field, such
as those by Espinoza J. and authors in 2010, also quoted by
McLaughlin K. and authors in 2018, concluded that hyper-
tensive manifestations in preeclampsia are a compensatory
mechanism to growing metabolic needs of the foetus, in the
presence of exceeded ability of the vicious placenta [7]. These
data were also supported by the reviews from the Cochrane
database, which found that the initiation of antihypertensive
therapy in light and moderate preeclampsia prevents its de-
velopment in severe forms, but it does not decrease the rate of
intrauterine death of the foetus and the restriction of intrau-
terine growth of the foetus [8].

At the uterus-placenta-foetal system level, hemodynamic
is vicious, followed by gas exchange disturbance, including at



urmata de ischemie, care este cauza deficientei in autoreglarea
circulatiei cerebrale. Cerintele metabolice la nivel de creier fe-
tal sunt sporite din motivele continuei si intensei dezvoltari ale
acestuia. Cele mai sensibile populatii de celule se considera a fi
neuronii si oligodendrocitele imature. Cele mai sensibile zone
ale creierului fetal la hipoxie-ischemie sunt considerate acele,
unde cel mai intens sunt percepute fluctuatiile sangvine, re-
spectiv, acolo, unde se Incheie reteaua capilara sangvina. Deci,
ca raspuns la procesele enumerate, survine vasoconstrictia, cu
agravarea hipoxiei-ischemiei si activarea endoteliald, precum
si sporirea permeabilititii barierei hemato-encefalice. In rezul-
tat, survin dereglari de diferentiere, migrare si angiogeneza [9].

In sumarul celor spuse, putem concluziona prezenta a
doua momente cheie contradictorii. Primul, hipertensiunea
maternd reprezinta un mecanism compensator, in scopul ame-
liorarii aportului sangvin feto-placentar dar, valorile critice ale
cdrei sporeste morbiditatea gravidelor. Al doilea, utilizarea an-
tihipertensivelor amelioreaza starea gravidelor cu preeclam-
psie, scade riscul complicatiilor, dar agraveaza, in schimb, sta-
rea intrauterina fetald, in special - suferinta cerebrala.

Astfel, a fost considerat oportun studiul influentei varia-
bilitatii valorilor presiunii arteriale asupra gravidei cu pree-
clampsie, asupra fatului si, respectiv, nou-nascutului.

Material si metode

Design-ul studiului este unul de tip prospectiv, descriptiv,
realizat in Institutul Mamei si Copilului din Chisinau. Esantio-
nul de cercetare a fost reprezentat de 105 gravide cu termenul
de sarcind de 27-41 s.a., diagnosticate cu preeclampsie mode-
ratd sau severa.

Criteriile de excludere au fost: hipertensiune preexisten-
ta sarcinii, sarcina multipla, factor Rh (negativ) cu semne de
izosenzibilizare, diabet zaharat, malformatii congenitale ale
fatului.

Au fost cercetate particularitdtile anamnezei genitale, ex-
tragenitale, evolutiei sarcinii actuale, descrierea debutului,
evolutiei si clinicii hipertensiunii arteriale pana la internare,
pe parcursul aflarii In stationar, pana la prenastere. Examenul
ecografic a vizat starea intrauterina a fatului, in special - gradul
restrictiei cresterii intrauterine si anomaliile de lichid amniotic.
Au fost masurati indicatorii dopplerografici pe arterele uterine,
cu gradarea eventualei suferinte fetale.

Datele primare obtinute au fost numerizate in tabele ex-
cel. Rezultatele sunt prezentate sub forma de date absolute si
relative, sau medie si eroare standard. Statistica descriptiva.
Prelucrarea statistica a fost efectuatd in baza softul Epilnfo,
versiunea 7 (Center for Disease Control and Prevention, Atlan-
ta, GA, SUA). Pragul de semnificatie statistica: p>0,05.

Rezultate

Varsta gravidelor incluse in cercetare a fost de 26,6+5,7 ani
(extreme: 18-43 de ani). La 35 dintre nou-nascutii celor 105
de gravide cu preeclampsie inrolate, a fost constatata o afecta-
re postnatala a sistemului nervos central.

Rezultatele testdrii unei serii de parametri pentru calitatea
de factor de risc pentru preeclampsie este redata in Tabelul 1.
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central foetal nervous system level. Hypoxia occurs, followed
by ischemia, which is the cause of the deficiency in autoregu-
lation of cerebral circulation. The metabolic requirements at
the foetal brain level are increased due to its continuous and
intense development. The most sensitive cell populations are
considered to be immature neurons and oligodendrocytes. The
most sensitive areas of the foetal brain to hypoxia-ischemia
are considered those where the most intense blood fluctua-
tions are perceived, and therefore, where the blood capillary
network ends. Thus, in response to the listed processes, the
vasoconstriction occurs, worsening hypoxia-ischemia and en-
dothelial activation, as well as increasing permeability of the
blood-brain barrier. As a result, differentiation distortions oc-
cur, as well as migration and angiogenesis [9].

To sum up the above said, we can conclude the presence
of two contradictory key moments. First, maternal hyperten-
sion represents a compensatory mechanism for the improve-
ment of foetal-placental blood supply, the critical values of
which increase the morbidity of pregnant women. Secondly,
the use of antihypertensive drugs improves the condition of
pregnant ones with preeclampsia, reduces the risk of compli-
cations, but, in turn, it worsens foetal intrauterine condition,
especially the brain injury.

Thus, it was considered appropriate to study the influence
of blood pressure values variability on pregnant one with
preeclampsia, on foetus and on new-born, respectively.

Material and methods

The design of the study is of a prospective, descriptive
type, conducted at the Mother and Child Institute in Chisinau.
The research sample was 105 pregnant women with a 27-41
gestational weeks, diagnosed with moderate or severe preec-
lampsia.

Exclusion criteria were: pre-existing hypertension, multi-
ple pregnancy, Rh (negative) with signs of isoimmunization,
diabetes mellitus, congenital malformations of the foetus.

The following were subjected to investigation: particu-
larities of genital, extragenital anamnesis, evolution of current
pregnancy, description of the onset, evolution and clinic of hy-
pertension until hospitalization, during the hospitalised treat-
ment until birth. The ultrasound examination focused on the
intrauterine condition of the foetus, particularly the degree
of intrauterine growth restriction and amniotic fluid abnor-
malities. Dopplerographic indicators on uterine arteries were
measured, with grading the possible foetal injury.

The primary data obtained were numbered in excel tables.
The results are presented as absolute and relative data, or
average and standard error. Descriptive statistics. Statistical
processing was performed by using the Epi Info software, ver-
sion 7 (Center for Disease Control and Prevention, Atlanta, G4,
USA). Statistical significance threshold: p>0.05.

Results

The age of pregnant women subjected to the research was
26.6x5.7 years old (extremes: 18-43 years). In case of 35 new-
borns from 105 pregnant women with enrolled preeclamp-
sia, a postnatal affection of the central nervous system was
found.
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Tabelul 1. Factorii de risc pentru preeclampsie.
Table 1. Risk factors for preeclampsia.

MJHS 17(4)/2018

Parametru / parameter Media / average 95% CI p
Varsta >18 ani sau >35 de ani // age >18 y.0. or >35 y.o. 1.6 1.1to 2.5 <0.05
Primiparitatea / first pregnancy 1.7 1.2t02.4 <0.001
Multiparitatea / multiparity 1.7 1.1to 2.7 <0.01
Avorturi spontane in antecedente / past spontaneous abortions 3.7 2.6to5.4 <0.0001
Teren proinflamator / pro-inflammatory ground 36.5 17.4to 76.6 <0.05

Tabelul 2. Factorii de risc pentru suferinta ischemico-hipoxicd a nou-nascutului la femeile cu preeclampsie.
Table 2. Risk factors for the newborn's ischemic-hypoxic injury in women with preeclampsia.

Parametru / parameter Media / average 95% CI p

Puseu hipertensiv la termen >28 s.a. 4.3 2.7 t0 6.6 <0.0001
Hypertensive spurt on term >28 g.w.

Durata peste 3 saptamani a hipertensiunii arteriale 53 3.3t085 <0.0001
Over 3 weeks of high blood pressure

Spitalizare la un termen mai mic de 32 s.a. 6.4 3.9t010.5 <0.0001
Hospitalization on less than 32 g.w.

Pusee hipertensive peste 180 mmHg 1.7 1.5t0 1.9 <0.0001
Hypertension over 180 mmHg

Fluctuatii tensionale nictimerale peste 30 mmHg 2.1 1.2to 3.6 <0.007
Nycthemeral tension fluctuations above 30 mmHg

Tendinte stabile de crestere a presiunii arteriale 3.7 20to7.1 <0.005

Sustainable trends in blood pressure increase

Rezultatele testdrii unei serii de parametri pentru calitatea
de factor de risc pentru suferinta ischemico-hipoxica a nou-
ndscutului este redata in Tabelul 2.

Terenul proinflamator (obezitatea, maladiile inflamato-
rii genito-urinare) a fost asociat puternic cu preeclampsia
(x*=287,3). Tripla asociere dintre obezitate, afectiunea infla-
matorie genito-urinard, afectiunea cardiovascularad sau cea a
tiroidei poate induce suferinta cerebrald de natura ischemica
la fatul gravidei cu preeclampsie (x*=5,9; p>0,05).

Prezenta oligoamniosului (RR=8,7; 95CI=4,9 - 15,3;
p<0,0001) si restrictia de crestere intrauterinda a fatului
(RDIUF) mai mare de 2 saptamani (RR=3,3; 95CI=2,1 - 5,5;
p<0,0001) reflecta un risc sporit pentru suferinta fetala cro-
nica In preeclampsie. Prezenta RDIUF pana la un termen de
sarcind de 32 s.a. altereaza dezvoltarea optimald a SNC fetal si
predispune spre rezultate neonatale cu complicatii neurologi-
ce (RR=16,8; 95CI=10,4 - 26,9; p<0,0001).

In cazul sarcinilor cu preeclampsie si rezultat neonatal
compromis, termenul de sarcing, la care s-a Inregistrat pri-
mul puseu de hipertensiune arteriala peste valorile fiziologice
(140/90 mmHg), a fost de pana la 28 s.a. Debutul precoce al
hipertensiunii arteriale a fost asociat cu afectarea hipoxico-is-
chemica a sistemului nervos central fetal, respectiv, a nou-nas-
cutului (x*= 32,9; p<0,01). Ulterior, s-a constatat ca o perioada
mai mare de 3 saptamani de la primul puseu hipertensiv re-
prezinta un risc relativ semnificativ pentru rezultate neonata-
le compromise.

The results of testing a series of parameters for the risk
factor for preeclampsia are shown in Table 1.

The results of testing a series of parameters for the quality
of arisk factor for the ischemic-hypoxic injury of the newborn
are shown in Table 2.

Pro-inflammatory ground (obesity, genitourinary inflam-
matory diseases) was strongly associated with preeclampsia
(x*>=287.3). The triple association between obesity, genitouri-
nary inflammation, cardiovascular or thyroid disease can in-
duce ischemic brain injury in the foetus of a pregnant one with
preeclampsia (x?=5.9; p=0.05).

The presence of oligopamnios (RR=8.7; 95C1=4.9 to 15.3;
p<0.0001) and intrauterine foetal growth restriction (IFGR)
larger than 2 weeks (RR=3.3; 95CI=2.1 to 5.5; p<0.0001) re-
flects an increased risk for chronic foetal injury in preeclamp-
sia. The presence of Intrauterine foetal growth restriction up
to a 32 gestational weeks will alter the optimal development
of foetal CNS and is prone to neonatal outcomes with neuro-
logical complications (RR=16.8,95CI=10.4 to 26.9, p<0.0001).

In the case of pregnancy with preeclampsia and compro-
mised neonatal outcome, the pregnancy term, in which the
first hypertension was recorded above the physiological val-
ues (140/90 mmHg), was up to 28 gestational weeks. The
early onset of hypertension has been associated with hypoxic-
ischemic damage of the foetal central nervous system, namely,
the newborn (¥?=32.9; p<0.01). Subsequently, it was found
that a period longer than 3 weeks after the first hypertensive



Discutii

Datele din anamnestic, cele referitoare la evolutia sarcinii,
precum si variabilitatea presiunii arteriale sistolice reprezinta
primul si cel mai important criteriu de diagnostic al preeclam-
psiei. Creierul fetal, cu o intensa si continua dezvoltare pe toa-
td perioada intrautering, este deosebit de sensibil la hipoxie,
ischemie si fluctuatiile presiunii arteriale.

Faptul ca 93,3% dintre gravidele cu preeclampsie au avut
comorbiditati independente de sarcina (obezitate, maladii
inflamatorii ale tractului genito-urinar, afectiuni ale tiroidei,
afectiuni cardiovasculare), care si-au confirmat calitatea de
factor de risc pentru preeclampsie, este raportata si de Duck-
itt K. (2005) [10] si de Lisoncova S. (2013) [11]. Totodata,
aceste conditii medicale, independente de sarcing, prezente in
preeclampsie, demonstreaza ca hipoxia cronica, inflamatia si
sechelele prematuritatii, sunt modelele principale implicate,
cu potential de afectare a sistemului nervos central fetal. Pa-
togenia afectdrii creierului fetal In preeclampsie a fost descri-
sa In publicatiile lui Kliegman S. si coaut. (2012), Sunshine P.
(2016) [12, 13]. Si rezultatele studiului nostru au demonstrat
cd acesti factori de risc declanseaza mecanisme generale pato-
genetice, dar nu sunt direct responsabili de afectarea hipoxi-
co-ischemica a creierului fetal.

O singura comorbiditate nu poate fi responsabila de de-
clansarea leziunilor cerebrale ischemice la fat. Fiecare a doua
gravida cu preeclampsie a avut cel putin doud comorbiditati.
Cea mai frecventa comorbiditate a fost patologia inflamator-
infectioasa a sistemului uro-genital, insa nu s-au gasit publi-
catii stiintifice, care sa confirme rolul patologiei respective In
declansarea suferintei cerebrale fetale.

Asocierea de trei comorbiditati la gravida cu preeclampsie
dubleaza numarul pacientilor cu suferinta cerebrala ischemi-
co-hipoxica. Steer Ph. si coaut. (2004), in baza unui studiu pro-
spectiv, care a inclus 210.814 cazuri, a demonstrat ca mortali-
tatea si morbiditatea fetald depinde de termenul de gestatie si
variabilitatea presiunii arteriale. Aceste date au fost comple-
tate de Van den Broeck C., care a demonstrat ca severitatea si
tipul afectarii creierului fetal depinde de maturitatea fatului,
respectiv, de termenul de gestatie.

Pana la 32 s.a, reteaua capilara a sistemului nervos cen-
tral fetal este fragild, iar capilarele terminale sunt formate
incomplet, acestea fiind foarte sensibile la variatia presiunii
sangvine. O duratd de doar 3 saptamani de preeclampsie este
suficienta pentru inducerea modificarilor vasculare fetopla-
centare si cerebrale. Acestea determina o serie de complica-
tii materno-fetale, care impun spitalizarea gravidei. Un debut
precoce al primelor manifestari de preeclampsie presupune
un risc sporit de nastere prematurd, care, la randul ei, este un
risc de afectare nongenetica a creierului nou-ndscutului pre-
matur [14, 15].

Cercetarile curente subliniaza faptul ca preeclampsia an-
treneaza In procesul patogenetic si sistemul utero-placentar.
Consecinta constd in implantarea superficiala a oului fetal,
atunci cand arterele spiralate nu capata proprietatile specifi-
ce sarcinii. Implantarea superficiala a oului fetal, la randul lui,
deterina placentatie vicioas3, cu zone de perfuzie alterata, ce

Factorii de risc pentru suferintd cerebrald fetald la gravida cu preeclampsie

spurt was a relatively significant risk for compromised neona-
tal outcomes.

Discussion

Anamnestic data, those concerning the pregnancy evolu-
tion, as well as the variability of systolic blood pressure rep-
resent the first and most important diagnostic criterion for
preeclampsia. Foetal brain, with an intense and continuous
development throughout intrauterine period, is particularly
sensitive to hypoxia, ischemia and blood pressure fluctuations.

The fact that 93.3% of pregnant women with preeclampsia
had pregnancy independent comorbidities (obesity, genitouri-
nary tract inflammatory diseases, thyroid abnormalities, car-
diovascular disorders), which confirmed their quality as risk
factors for preeclampsia, is also reported by Duckitt K. (2005)
[10] and by Lisoncova S. (2013) [11]. At the same time, these
pregnancy-independent medical conditions present in preec-
lampsia demonstrate that chronic hypoxia, inflammation and
sequelae of prematurity are the main patterns involved, with
a potential for damaging the central foetal nervous system.
The pathogenesis of foetal brain disorder in preeclampsia has
been described in publications by Kliegman S. and co-authors
(2012), Sunshine P. (2016) [12, 13]. And the results of our
study have shown that these risk factors trigger general path-
ogenic mechanisms, but are not directly responsible for the
hypoxic-ischemic impairment of the foetal brain.

A single co-morbidity cannot be responsible for triggering
the ischemic brain injury in the foetus. Every second pregnant
woman with preeclampsia had at least two comorbidities .The
most common co-morbidity was the inflammatory-infectious
pathology of the urogenital system, but no scientific publica-
tions were found to confirm the role of that pathology in trig-
gering foetal brain injury.

The association of three comorbidities in case of a preg-
nant woman with preeclampsia doubles the number of pa-
tients with ischemic-hypoxic cerebral injury. Steer Ph. and co-
authors (2004), based on a prospective study, which included
210,814 cases, showed that foetal mortality and morbidity
depended on the term gestation and the variability of arterial
pressure. These data were supplemented by Van den Broeck
C., who demonstrated that the severity and the type of foe-
tal brain disorder depends on the maturity of the foetus and
therefore, on the term of gestation.

Until 32 gestational weeks, the capillary network of the
central foetal nervous system is fragile, and the terminal capil-
laries are incomplete, which are very sensitive to blood pres-
sure variation. The duration of just 3 weeks of preeclampsia
is sufficient to induce feto-placental and cerebral vascular
changes. These cause a series of maternal-foetal complica-
tions that require the hospitalization of the pregnant woman.
An early onset of preeclampsia’ first manifestations means an
elevated risk of premature birth, which in turn is a risk of non-
genetic damage to premature newborn’ brain [14, 15].

These researches highlight the fact that preeclampsia does
engage in the pathogenesis process and the utero-placental
system. The consequence consists in superficial implantation
of the foetal egg when the spiral arteries do not acquire the
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induc modificari hipoxico-ischemice locale si sistemice, inclu-
siv, retard de dezvoltare intrauterind a fatului si oligoamnios.
Severitatea implicarii fetale este proportionala cu severitatea
afectarii utero-placentare. Practic, sistemul utero-placentar
defect In preeclampsie este momentul cheie in declansarea
suferintei fetale. Respectiv, cu cat mai precoce pe parcursul
sarcinii se stabileste diagnosticul de retard de dezvoltare al
fatului si/sau de oligoamnios, riscul de afectare fetala este mai
mare [16, 17]. Modalitatea recomandata a nasterii la un ter-
men mai mic de 32 de saptamani de sarcina complicata prin
preeclampsie este operatia cezariand, care reduce din riscul
complicatiilor hipoxico-ischemice la nou-nascut. Dupa acest
termen, modalitatea nasterii nu influenteaza semnificativ re-
zultatele neonatale.

Concluzii

Debutul valorilor sporite ale presiunii arteriale la termenul
de pana la 28 de sdptamani de sarcind pentru o perioadd mai
mare de 3 saptamani, variabilitatea nictimerala a tensiunii ar-
teriale cu mai mult de 30 mmHg, precum si depasirea valorii
de 180 mmHg a presiunii arteriale sistolice au fost asociate cu
un risc semnificativ sporit de complicatii hipoxico-ischemice
fetale si rezultate compromise neonatale in preeclampsie.
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specific properties of the pregnancy. Superficial implantation
of the foetal egg, in turn, causes vicious placentation with al-
tered perfusion areas that induce local and systemic hypoxic-
ischemic changes, including intrauterine foetal development
retardation and oligoamnios. The severity of foetal involve-
ment is proportional to the severity of utero-placental im-
pairment. Practically, the defectuous utero-placental system
in preeclampsia is the key moment in causing foetal injury.
Therefore, the sooner during the pregnancy the foetus devel-
opmental delay and/or the oligopamnios is determined, the
higher is the risk of foetal disorder [16, 17]. Recommended
way of delivery in a period of less than 32 weeks of pregnancy
complicated by preeclampsia is the caesarean section, which
reduces the risk of hypoxic-ischemic complications in the
newborn one. After this term, the way of delivery does not sig-
nificantly affect neonatal outcomes.

Conclusions

The onset of elevated blood pressure up to 28 weeks of
pregnancy for a period longer than 3 weeks, the nycthemeral
blood pressure variability by more than 30 mmHg and the
excess over 180 mmHg of systolic blood pressure were as-
sociated with a significantly increased risk of foetal hypoxic-
ischemic complications and neonatal compromised results in
preeclampsia.
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