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Abstract Background: Pregnancy induced hypertension is one of the most common complication in pregnancy and it affects up to 

10 - 12% of pregnancies across the globe. Objective: To study the role of uterine artery doppler in early 2nd trimester in 
prediction of pregnancy induced hypertension. Methods: A prospective case control study was done in 150 antenatal 
women during a period of one year in Obstetrics department. Blood and urine investigations were done at their first visit, 
uterine artery doppler changes if any were recorded in these women during early 2nd trimester and followed up till 
delivery. Results: This study showed primigravida and age group around 25 to 30 years having a greater incidence of 
uterine artery notching and risk of developing hypertension. This study has sensitivity of 83.7%, specificity of 84.9%, 
positive predictive value 64.5% and negative predictive value of 94%. Conclusion: Our study shows presence of bilateral 
uterine artery notching having high sensitivity and specificity in predicting pregnancy induced hypertension. Thus, 
uterine artery doppler at early second trimester can consider to be best noninvasive screening test available in prediction 
of pregnancy induced hypertension and should be advised routinely in early 2nd trimester irrespective of risk factors for a 
timely intervention and a better outcome. 
Key Word: uterine artery doppler, pregnancy induced hypertension, primigravida. 

 
*Address for Correspondence: 
Dr. Naimisha Movva, Assistant Professor, Department of Obstetrics and Gynaecology, Mamata Medical College, Khammam- 507001, 
Telangana, INDIA. 
Email:naimishamovva@gmail.com 
Received Date: 07/01/2019 Revised Date: 15/03/2019 Accepted Date: 02/05/2019 
DOI: https://doi.org/10.26611/101210214  
 

 
 
 
 
 
 
 
 
 
 
 

INTRODUCTION 
Hypertensive disorders of pregnancy remain among the 
most significant and intriguing unsolved problems in 
obstetrics. Pregnancy induced hypertension is one of the 
most common complication in pregnancy and it affects up 
to 10 - 12% of pregnancies across the globe.1 The 
national incidence of hypertensive disorders is 15.2% in 
India, while it is four times higher in primigravida women 
than in multipara.2,3 Hypertension in pregnancy is a 

systolic blood pressure ≥ 140 mmHg or diastolic blood 
pressure ≥ 90 mmHg or both. Both systolic and diastolic 
blood pressure raises are important in the identification of 
Pregnancy induced hypertension4. Pregnancy induced 
hypertension (PIH) is hypertension that occurs after 20 
weeks of gestation in women with previously normal 
blood pressure. The broad classification of pregnancy-
induced hypertension during pregnancy is gestational 
hypertension, pre-eclampsia and eclampsia5. 
Trophoblastic invasion of the uterine spiral arteries 
substantially increases compliance to accommodate 
increased blood flow to the placenta. Failure of this 
process impedes uterine artery blood flow, and this may 
be detected by uterine artery Doppler flow studies 
resulting in persistence of high resistance blood flow and 
early diastolic notch. Doppler ultrasound evaluation of 
uterine artery impedance in the second trimester has been 
used as an early screening test for PIH.6 Women with 
pregnancy induced hypertension are at increased risk for 
preeclampsia, caesarean delivery, renal dysfunction and 
placental abruption along with associated fetal risks. 
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Regular monitoring for hypertension and proteinuria, 
consideration of expectant management or labour 
induction and appropriate use of antihypertensives 
therapy are essential components in the management of 
women with pregnancy induced hypertension. 
Hypertensive disorders in pregnancy is one of the most 
extensively researched subjects in obstetrics. However, 
the clinical utility of uterine artery Doppler flow studies 
in the prediction of adverse pregnancy outcomes in a 
general population is limited. We sought to therefore 
determine the utility and effectiveness of early second-
trimester uterine artery Doppler in predicting pregnancy 
induced hypertension for an early intervention to decrease 
the adverse outcomes. Hence present work was aimed to 
study the role of uterine artery doppler during early 
second trimester (13-16 weeks) in prediction of 
pregnancy induced hypertension. The study was further 
divided into 2 groups and risk identified group (with 
bilateral uterine artery notching) were analyzed and 
compared in accessing the maternal outcome.  
 

MATERIALS AND METHODS: 
Period of Study: A prospective case control study was 
done study in Mamata Medical College, Khammam 
during a period of one year from January 2018 to January 
2019. 
Study Group: 150 antenatal women (both primigravida 
and multigravida) were included for the study after taking 
proper consent. They were screened with uterine artery 

doppler at early second trimester (13-16 weeks) during 
their regular antenatal visit, routine investigations and 
follow up was done till delivery. 
Inclusion criteria: antenatal women with no past history 
of medical disorders, no fetal anomalies, no multiple 
pregnancies.  
 

METHODOLOGY 
For all the patients included in the study a detailed 
history, obstetric examination, basic investigations like 
complete blood, urine investigations and Ultrasonogram 
were done at their first visit. They underwent screening 
with bilateral uterine artery doppler at 13-16 weeks of 
gestation. The presence of an early diastolic notch on 
both sides of the uterine artery waveforms was recorded. 
At every antenatal visit, blood pressure and urine for 
protein was tested. Follow up was done among the 
patients for the presence and absence of persistent uterine 
artery notching. Further analysis was done among 
antenatal women between those who developed 
hypertension after 20 weeks of gestation and those who 
remained normotensives. In women who developed 
hypertension, antenatal fetal surveillance was done 
regularly, antihypertensives were given as per 
requirement, regular biochemical investigations were 
done and managed conservatively till 34-36 weeks. 
Delivery was done depending on maternal and fetal 
conditions. Data was analyzed using SPSS software and P 
value <0.05 was considered significant. 

 

RESULTS 
In the present study, All the antenatal women included were screened with uterine artery doppler at 13-16 weeks. Total 
no antenatal women in the study were 150 and number of antenatal women with uterine artery notching were 48 (group 
A) cases whereas, total number of antenatal women without uterine artery notching were 102 (group B) controls (Figure 
1)  

 
Figure 1: Distribution of study subjects 

 

Table 1: Distribution of antenatal women who developed hypertension 
 Group A (48) Group B (102) 
Pregnancy induced hypertension 31 65% 6 6% 
Normotensives 17 35% 96 94% 

Table 1 shows in group A antenatal women who were identified with bilateral uterine artery notching, 65% developed 
hypertension and 35 % remained normotensives. In group B, only 6 % developed hypertension with absence of uterine 
artery notching during early second trimester screening. There was a significant relationship seen in identifying uterine 
artery notching at early 2nd trimester in development of hypertension during pregnancy (Chi square – 60.52, P 
value<0.05) 
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Table 2: Distribution according to maternal age among all antenatal women included in the study (n=150) 

Maternal age Group A 
(n=48) Group B (n=102) 

<25 17 35% 48 47% 
25-30 22 46% 36 35% 
>35 9 19% 18 18% 

Table 2 shows group A has the presence of bilateral uterine artery notching was high (46 %) in age group of 25-30; 
around 35% below 20 years age group and 19% above 35 years. The youngest being 17 years and oldest being 36 years 
in the study who showed presence of uterine artery notching on screening. 
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Figure 2: Distribution according to gravidityamong all antenatal women included in the study (n=150) 

 
Figure 2 shows, in group A 62% of antenatal women were primigravida and 38% of antenatal women were multigravida. 
In group B, 42% were primigravidae while 58% of antenatal women were multigravida. This figure 2 shows a significant 
relationship of presence of uterine artery notching with gravidity (Chi square- 5.407, P value – 0.05, P<0.05 significant), 
proving a greater number of primigravidae showed presence of uterine artery notching in this study. 
 

Table 3: Table showing distribution of Gestational age at which antenatal women included in the study, developed hypertension. 

Gestational age in weeks No of antenatal women who 
developed hypertension in group A 

No of antenatal women 
who developed hypertension in group B 

20-28 weeks 8(26%) 0 
28-34 weeks 12 (39%) 2(33%) 
>34 weeks 11(35%) 4(67%) 

Table 3 shows in group A- 31 antenatal women developed hypertension at various gestational age above 20 weeks. 
About 39% developed hypertension at 28-34 weeks of gestation, 35% developed hypertension at more than 34 weeks of 
gestation while only 26% developed hypertension in less than 28 weeks. 
 

TABLE 4: Distribution of gestational age, at which antenatal women included in the study delivered. 
 Group A Group B 

Gestational age in 
weeks 

No of pregnant 
women with 

hypertension (n=31) 

No of pregnant women 
without hypertension (n=17) 

No of pregnant women 
with hypertension (n=6) 

No of pregnant women without 
hypertension (n=96) 

<34 weeks 
 8 (26%) 2(11%) 1(17%) 5 (5%) 

>34 weeks 23(74%) 15(89%) 5(83%) 91 (95%) 
Table 4 shows in group A-31 developed hypertension, of them 8 delivered before 34 weeks (severe preeclampsia -2, 
eclampsia-2, abruption-3, IUD-1) and 23 of them delivered after 34 weeks of gestation. In group B, 6 developed 
hypertension and among them 1 antenatal woman delivered before 34 weeks due to APH and rest delivered at term 
gestation. 
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Figure 3: Bilateral uterine artery notching at early 2nd trimester (13-16 weeks) 

 
DISCUSSION 
Pregnancy induced hypertension is the most common 
obstetrical disorder world-wide and on a national scale 
Pregnancy induced hypertension remains to be a leading 
cause of maternal and fetal morbidity and mortality 
around the world especially in developing countries. The 
multifactorial etiology makes it challenging in identifying 
the ideal predictive test for hypertensive disorders in 
pregnancy. In our study the presence of bilateral uterine 
artery notching in early second trimester predicted the 
possible development of hypertension in 65% antenatal of 
women, showing statistically significant association 
between positive uterine artery doppler notching and 
development of hypertension in pregnancy. The uterine 
artery doppler test gives a sensitivity of 83.7%, specificity 
of 84.9%, PPV-64.5% and NPV- 94% in our study. The 
similar results are seen in a few studies by Neravi group7 
(specificity- 84.62%, sensitivity - 34.29%), Chakraborty 
and co-workers8 in 2017 (PPV-86.6%,NPV-97.14%), 
Leelavati group9 in 2016 (sensitivity- 81.46% and 
specificity -92.5%), Neela10 in 2016 (sensitivity -71.42%, 
specificity -74.41%) and Sharma group11 in 2015 
(sensitivity-60%, specificity-100%, PPV- 100%, NPV-
85.37%) respectively. Abnormal uterine artery doppler 
findings were seen greater in age group of 25-30 similar 
to the earlier several studies 7,8,12. Though the authors say 
hypertensive disorders are more common at extremes of 
age. This is attributed to the smaller sample size of the 
study or the changing trends in hypertensive disorders in 
pregnancy. The present study showed statistical 
significance of uterine artery notching with gravidity. 
Primigravida were at a higher risk of developing 
hypertension in our study and results were similar to other 
studies 7-10. In our study early onset of hypertension 
before 34 weeks was seen in a greater percentage among 
those who had presence of uterine artery notching at early 
second trimester (13-16 weeks). Though there was no 
statistically proven significance for development of 
hypertension with gestational age, similar results were 
seen in study done by Rekha group10. In the present 
study, among the risk identified group with uterine artery 
notching, 65% developed hypertension and among them a 

greater percentage 74% of antenatal women delivered 
after 34 weeks of gestation. Though there were a 
significant percentage of antenatal women who developed 
hypertension in the risk identified group. Their regular 
follow-up and surveillance to identify signs helped us to 
intervene and there by preterm births because of 
identification of uterine artery notching while screening, a 
regular follow-up and surveillance to identify signs of 
hypertension helped to intervene and thereby decrease 
early preterm births. 
 
CONCLUSION 
Estimation of uterine artery notch in early second 
trimester may bring about early recognition of patients at 
risk of PIH before the clinical symptoms and 
complications appear for a better maternal and fetal 
outcome. We conclude that Doppler ultrasound 
evaluation reflects high impedance in impaired 
uteroplacental blood flow and the results of our study 
support the use of Doppler uterine artery notch analysis as 
an important need for predicting PIH. The derived 
statistical data including the sensitivity and P values 
correlate with previous studies thus testifying hypothesis 
to be positive. The findings indicate that the availability 
of Doppler studies leads to better obstetrical decision 
making. Uterine artery diastolic notching shows a high 
specificity for predicting PIH. 
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