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Introduction
Pregnancy-induced hypertension (PIH) complicates 

5-10% of pregnancies and is a major cause of maternal 
morbidity and mortality, along with haemorrhages and 
infections. Gestational hypertension is followed by preec-
lampsia (PE) in almost half of the cases, preeclampsia be-
ing identified in 3.9% of the total number of pregnancies(1). 

PIH determines 16% of the maternal mortality cases(2). 
More than half of these deaths due to gestational hyper-
tension could be prevented(3,4). The incidence is higher in 
pregnant women with a history of PIH, in overweight and 
obese women, in pregnant women with twin or multiple 
pregnancies, and in pregnant women with molar preg-
nancy, with thrombophilia(5-7).

Anatomical-clinical  
and ultrasound correlations  

in pregnancy-induced 
hypertension

Pregnancy-induced hypertension is diagnosed by an 
increase in systolic blood pressure above 140 mmHg and 
diastolic blood pressure above 90 mmHg, after 20 weeks 
of gestational age, in a normotensive pregnant woman 
before pregnancy. The preeclamptic syndrome is specific to 
gestation, can affect all organs, and is characterized by the 
association of hypertension, proteinuria and oedemas. The 
aim of this paper is that, through early clinical-paraclinical 
and especially ultrasound monitoring, to achieve an 
adequate completion of pregnancy and childbirth, with at 
least three fundamental objectives: minimal maternal and 
foetal trauma; the birth of a child with the highest chances 
of survival, with an immediate and distant good functional 
prognosis; the complete restoration of the mother’s health 
condition, allowing an optimal life, with a good, reproduc
tive and maternal prognosis in the future. Early clinical-pa
raclinical and especially ultrasound monitoring ensure an 
adequate completion of the pregnancy to term and child
birth. The foetal ultrasound, the foetal biophysical score 
and the multivascular Doppler velocimetry are of major 
importance in determining the obstetrical attitude – vaginal 
birth or foetal removal by caesarean section, in correlation 
with foetal intrauterine vitality, weight and Apgar score. 
The foetal, vital and functional prognosis, immediate and 
distant, was good. The complete restoration of the mother’s 
health allows an optimal life, with a good reproductive and 
maternal prognosis in the future.
Keywords: pregnancy-induced  hypertension, 
preeclampsia, maternal-foetal ultrasound, Doppler 
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Hipertensiunea arterială indusă de sarcină este diagnostica
tă prin creșterea tensiunii arteriale sistolice peste 140 mmHg 
și a celei diastolice peste 90 mmHg, după 20 de săptămâni 
de vârstă gestațională, la o gravidă normotensivă anterior 
sarcinii. Sindromul preeclamptic este specific gestației, poate 
afecta toate organele și se caracterizează prin asocierea 
hipertensiunii arteriale cu proteinurie şi edeme. Scopul 
acestei lucrări este ca, prin monitorizarea precoce clinico-pa
raclinică și mai ales ecografică, să se realizeze o finalizare 
adecvată a sarcinii spre termen și a nașterii, cu cel puțin trei 
obiective fundamentale: minime traumatisme materne și 
fetale; nașterea unui copil cu șanse cât mai mari de supra
viețuire, cu prognostic funcțional imediat și îndepărtat 
bun; refacerea cât mai completă a stării de sănătate a 
mamei, care să permită o viață optimă, cu un prognostic 
bun, reproductiv și matern, în viitor. Monitorizarea precoce 
clinico-paraclinică și mai ales ecografică asigură o finalizare 
adecvată a sarcinii spre termen și a nașterii. Studiul eco
grafic fetal, scorul biofizic fetal și velocimetria Doppler 
multivasculară au o importanţă majoră în stabilirea atitu
dinii obstetricale – naștere pe cale vaginală sau extragerea 
fătului prin operație cezariană, în corelație cu vitalitatea 
intrauterină a fătului, greutatea și scorul Apgar. Prognosticul 
fetal, vital și funcțional, imediat și îndepărtat, a fost bun. 
Refacerea cât mai completă a stării de sănătate a mamei 
permite o viață optimă, cu un prognostic bun, reproductiv și 
matern, în viitor. 
Cuvinte-cheie: hipertensiune arterială indusă de sarcină, 
preeclampsie, ecografie materno-fetală, velocimetrie 
Doppler
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Pregnancy-induced hypertension is diagnosed by an 
increase in systolic blood pressure above 140 mmHg and 
diastolic blood pressure above 90 mmHg, after 20 weeks 
of gestational age, in a normotensive pregnant woman 
before pregnancy. Pregnant women with an increase in 
systolic blood pressure of 30 mmHg or diastolic blood 
pressure of 15 mmHg should be closely monitored, as they 
may develop eclamptic convulsions even at blood pres-
sure values below 149/90 mmHg(8). A sudden increase in 
average blood pressure that occurs late in pregnancy may 
cause risks similar to those of preeclampsia, even though 
the blood pressure values are less than 140/90 mmHg(9). 

The preeclamptic syndrome is specific to pregnancy 
and can affect all organs. It is characterized by the asso-
ciation of hypertension and proteinuria over 300 mg/24 
hours, protein/creatinine ratio greater than 0.3 or throm-
bocytopenia below 100,000/mm3, creatinine above 1.1 
mg/dl, indicating renal failure, increased transaminases 
(ALAT, ASAT), that suggests liver damage, headache, vis-
ual disturbances, convulsions, that objectify neurological 
suffering, and pulmonary oedema(10). 

Pregnant women normally develop a refractory status to 
vasopressors(11). Pregnant women with early preeclampsia 
show an increased vascular reactivity to norepinephrine 
and angiotensin II(12,13). Increased sensitivity to angiotensin 
II precedes the onset of gestational hypertension(14). 

The genotypic and phenotypic expression of preec-
lamptic syndrome is influenced by several factors: mater-
nal and paternal genotype, associated diseases, genomic 
ethnicity, interactions between genes, epigenetic phenom-
enon and gene-environment interactions.

The presence of chorionic villi is essential for the ap-
pearance of this pathology.

The extent of abnormal trophoblastic invasion is 
thought to correlate with the severity of the hyperten-
sive disorder(15,16).

The cascade of events that cause preeclamptic syn-
drome is dominated by abnormalities that cause dam-
age to the endothelial vascular system, a damage that 
results in vasospasm, plasma transudation and ischemic 
and thrombotic sequelae.

The aim of this paper is that, through early clinical-para
clinical and especially ultrasound monitoring, to achieve 
an adequate completion of pregnancy to term and child-
birth, with at least three fundamental objectives: minimal 
maternal and foetal trauma, the birth of a child with the 
highest chances of survival, with an immediate and distant 
good functional prognosis, the complete restoration of the 
mother’s health condition, allowing an optimal life, with a 
good reproductive and maternal prognosis in the future.

Method
The study was performed on a group of 24 pregnant 

women with pregnancy-induced hypertension and five 
patients with severe forms of preeclampsia. The patients 
were hospitalized in the maternity ward of the County 
Emergency Clinical Hospital of Craiova. The parturients’ 
age ranged from 17 to 40 years old. The written consent 
of the patients was obtained in the observation sheets.

The positive diagnosis at hospitalization was estab-
lished based on the general and obstetrical clinical ex-
amination. The pregnant women had a gestational age be-
tween 24 and 37 weeks of gestation; 16 pregnant women 
had a gestational age between 24 and 32 weeks, and 13 
pregnant women had a gestational age between 33 and 
37 weeks.

The symptoms at admission were polymorphic, the 
pregnant women presenting: painful uterine contrac-
tions, marked excess weight in the last two weeks, gen-
eralized oedemas, headache, high blood pressure.

The paraclinical investigations performed were: com-
plete blood count, blood group, Rh, glycaemia, urea, cre-
atinine, uric acid, liver transaminases, blood coagulation, 
serum and urinary ionogram, proteinuria, complete urine 
examination.

To these tests there were added foetal electrocardio-
graphic monitoring, uterine arteries, middle cerebral 
arteries and umbilical artery Doppler velocimetry, ob-
stetrical ultrasound for foetal biophysical profile and the 
condition of foetal appendages – placenta, amniotic fluid.

The blood pressure was also measured, and electrocar-
diography, cardiology examination, neurology, ophthal-
mology and nephrology examinations were performed.

The Gant test or the roll-over positional test was per-
formed in correlation with the average blood pressure over 
105 mmHg. The blood pressure (BP) values taken from the 
pregnant woman in the elongated/left lateral decubitus 
position were compared, the BP was taken every 5 min-
utes until it stabilized for at least 15 minutes. Then, the 
BP was measured in dorsal decubitus position or with the 
pregnant woman standing 1 and 5 minutes after changing 
position. Any value greater than 20 mmHg of diastolic 
pressure was considered abnormal.

Results
The 24 pregnant women with PIH did not show any 

suggestive clinical changes. The BP was between 140-150 
mmHg/80-90 mmHg. The haematological and urinary 
investigations were within normal limits.

The cardiology examination performed by patients 
showed an increase in systolic blood pressure over 140 
mmHg and diastolic blood pressure over 90 mmHg. In-
creased systolic blood pressure by more than 30 mmHg 
and increased diastolic blood pressure by more than 15 
mmHg were considered as pregnancy-induced hyperten-
sion. The electrocardiography did not show changes in the 
terminal phase or other pathologies.

Ophthalmologic and neurological examinations did 
not describe organic or functional lesions at these levels.

The patient’s monitoring recorded blood pressure val-
ues over 140/90 mmHg, pulse 70-95 beats/min, present 
diuresis, absent proteinuria, and foetal heartbeats with 
values of 138-146 beats/minute.

Foetal ultrasound monitoring showed a slight restric-
tion of intrauterine growth, foetal biophysical profile 8. 
The uterine artery, the umbilical artery and middle cer-
ebral artery Doppler velocimetry showed no significant 
pathological changes.



Year VIII • No. 30 (4/2020)
20

obstetrics

In the five cases of severe preeclampsia, at the ob-
jective clinical examination we found oedema of the 
eyelids, face, hand and lower limbs. The oedemas were 
suggestive for the diagnosis of preeclampsia, given that 
they occurred within the last 48 hours. 

These were associated with an increase in systolic and 
diastolic blood pressure of over 160/110 mmHg, with 
oliguria and proteinuria.

The parturients presented intense headache, diplopia, 
and decreased visual acuity due to amaurosis.

The haematological investigations showed a decrease 
in fibrinogen below 400 mg/dl, a decrease in platelets 
below 100,000/mm3, an increase in fibrin degradation 
products over 16 micrograms/ml, an increase in serum 
creatinine over 1.1 mg/dl, an increase in uricemia over 
5.7 mg/dl, increased prothrombin time over 20 seconds, 
and an increase in liver transaminases (ALAT/GPT, 
ASAT/GOT) over 70 U/L.

The urinary investigations showed proteinuria over 
0.3 g/l urine/24 hours.

The cardiology examination showed an increase in sys-
tolic and diastolic blood pressure above 160/110 mmHg, 
without shortness of breath or other changes in the heart 
rate.

The ophthalmologic examination revealed retinal ar-
teriole spasm, retinal oedema, and retinal haemorrhage.

The neurological examination showed headache, agi-
tation, visual disturbances (scotomas, diplopia), speech 
and hearing disorders, cerebral vomiting, and vertigo.

The evolution of preeclampsia being nonlinear, the 
maternal-foetal condition can suddenly worsen; the non-
stress test was repeated 2-3 times a day.

The obstetric ultrasound in the five parturients with 
severe preeclampsia showed restriction of intrauterine 
foetal growth, calcifications at the level of the maternal 
and foetal basal plate, and foetal biophysical profile be-
tween 6 and 8 (Figures 1-4).

Doppler velocimetry in the uterine artery (Figures 5 
and 6) showed an increase in the resistance index (RI)
and the pulsatility index (PI) (RI 0.83-0.92; PI 2.32-2.78).

Figure 1. Biparietal diameter and cranial circumference – 
the discrepancy between the chronological age (31 weeks 
and 4 days) and the ultrasound estimated age (28 weeks)

Figure 3. Femur length – the discrepancy between the 
chronological age and the ultrasound estimated age

Figure 2. Abdominal circumference – the discrepancy 
between the chronological age and the ultrasound 
estimated age

Figure 4. Intercotyledonous calcifications  
at the placental level
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Doppler velocimetry in the umbilical artery (Figure 7) 
indicated an increased pulsatility and resistance index 
(PI 1.10-1.70; RI 0.75-0.91).

Middle cerebral artery Doppler velocimetry (Figure 8) 
showed reduced pulsatility index and decreased resistance 
index (PI 1.20-1.70; RI 0.53-0.67).

The cerebroplacental IP ratio between MCA and UA 
was supraunitary.

Of the 29 cases studied, 18 pregnant women gave birth 
vaginally, spontaneously and with forceps in 4 cases, and in 
11 cases the foetuses were removed by caesarean section. 
The Apgar birth score was 8-9 in 22 cases, and 6-7 in 7 
cases. The foetuses had a weight between 2600 and 3200 g.

Discussion
Late-onset PE is more common than early-onset PE 

(before 32 weeks of gestation), the comparative incidence 
being 2.7% in late-onset PE, compared to 0.3% in early-
onset PE. Approximately 10-15% of maternal mortality 
is caused by complications of PIH, along with haemor-
rhage, cardiovascular disease and thromboembolism. 

The essential element in the appearance of PE seems to 
be the incomplete invasion of the trophoblast on the de-
cidualized endometrium, more precisely at the level of 
the spiral arterioles. Compared to a normal pregnancy, 
in a pregnancy with PIH the invasion is made in the dis-
tal third of the spiral arterioles, the other two proximal 
thirds being approximately intact. The conflict between 
the trophoblast and the vascular endothelium disrupts 
the balance between the synthesis and discharge of vaso-
constrictor substances (thromboxane A2 and endothelin 
ET1) to the detriment of the vasodilators (prostacyclin 
PG I2 and nitric oxide). This imbalance also affects the 
small vessels in the vasa vasorum that cover the spiral 
arteriole like a sleeve, nourishing its wall, the prolonged 
spasm induced by vasoconstrictors producing ischemia, 
necrosis and infarction of the walls of the spiral arteri-
oles, which can rupture, a predominant aspect in a major 
complication of PIH, such as retroplacental hematoma 
and uteroplacental apoplexy/abruptio placentae(17,18). The 
vasospasm in the uteroplacental territory later extends 
to the renal, pulmonary, cardiac and cerebral ones(19, 20). 

Figure 5. Left uterine artery Doppler velocimetry: 
diastolic notch, increased indexes

Figure 7. Umbilical artery Doppler velocimetry: 
increased PI, RI, S/D indexes 

Figure 6. Right uterine artery Doppler velocimetry: 
diastolic notch, increased indexes

Figure 8. Middle cerebral artery Doppler velocimetry: 
cerebral hypoxia, low indexes 
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The hypoperfusion of the intravenous space with oxygen, 
water, electrolytes and nutrients leads to chronic foetal 
distress, foetal hypotrophy and IUGR.

The vascular resistance in the uterine circulation de-
creases in the first part of a normal pregnancy due to the in-
vasion of maternal uterine vessels with trophoblastic tissue, 
therefore the uterine artery Doppler ultrasound is useful in 
assessing pregnancies with maximum risk of uteroplacental 
insufficiency(21). The uterine artery Doppler examination 
shows a high rate of diastolic flow in a normal pregnancy. 
Increased flow resistance and the development of a diastolic 
notch are associated with the further development of preg-
nancy-induced hypertension, preeclampsia and intrauterine 
growth restriction(22). The uterine artery Doppler velocity is 
considered a sign of placental dysfunction, with the aim of 
assessing the risk of intrauterine foetal death and the risk 
of premature birth(23). The risk of foetal death before 32 
weeks, when associated with preeclampsia, uteroplacental 
apoplexy or growth restriction, is significantly corroborated 
with high resistance of blood flow in the uterine artery(24). 

The umbilical artery Doppler examination is corrobo-
rated with information on the health of the foetus, as it 
provides information on blood flow throughout the cardiac 
cycle. In extreme cases of intrauterine growth restriction, 
the end-diastolic flow is absent or even reversed, this change 
being associated with more than 70% obliteration of the 
placental villi arterioles(25-27). The perinatal mortality rate in 
the absence of end-diastolic flow is approximately 10%, and 
for reversed end-diastolic flow, approximately 33%(28). The 
umbilical artery Doppler examination brings an important 
benefit in the management of complicated pregnancies by 

intrauterine growth restriction(29), as in pregnancies with 
intrauterine growth restriction and the absence of end-di-
astolic flow on the umbilical artery, along with monitoring, 
expectation until birth at 34 weeks is the preferred option, 
and in those with reversed end-diastolic flow the conduct 
is expected until birth at 32 weeks(30).

The middle cerebral artery Doppler examination is also 
useful in assessing intrauterine growth restriction. Foetal 
hypoxemia causes an increase in blood flow to the brain, 
heart and kidneys and, thus, an increase in the end-diastolic 
flow of the middle cerebral artery. This phenomenon of 
“brain protection” is associated with perinatal morbidity 
and mortality(31,32). 

Conclusions
Early clinical-paraclinical and especially ultrasound 

monitoring ensures an adequate completion of the preg-
nancy to term and of the birth.

The foetal ultrasound, the foetal biophysical score and 
the multivascular Doppler velocimetry are of major impor-
tance in determining the obstetric attitude, vaginal birth 
or foetal removal by caesarean section, in correlation with 
foetal intrauterine vitality, weight and Apgar score.

The foetal, vital and functional prognosis, immediate 
and distant, was good.

The complete restoration of the mother’s health allows an 
optimal life, with a good reproductive and maternal prog-
nosis in the future.   n
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