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A R T I C L E  I N F O A B S T R A C T

_______________________________________________________________________________

1. INTRODUCTION

Even Hypertensive disorders in pregnancy is seen in

0.34-11.5% of pregnancies globally.1 It complicates

11% of first pregnancies; two third of which are

associated with pre-eclampsia.2 Early detection of the

subset of women likely to develop hypertensive
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Objective: To determine the predictive value of abnormal Doppler indices in the first
trimester for development of hypertensive disorders in pregnancy in an African population.
Methods:This was a longitudinal study in Ile-Ife, Nigeria, seventy-five primigravidae were
enrolled between January 2012 to May 2013. They had Doppler ultrasound between 11 – 13
weeks of gestation. The PI, RI and presence of early diastolic notch were noted and they were
followed up until a week after delivery for development of hypertension. Results were
analysed using SPSS 17. Results: Ten(13.3%) of the participants developed hypertensive
disorder in pregnancy. Seven(70%) developed preeclampsia; two(20%) had PIH and one(10%)
had preeclampsia superimposed on chronic hypertension. Seven (35%) of those with an early
diastolic notch developed hypertension (p=0.003); five(12.2%) of those with abnormal
PI(p=0.751) and 4(10.5%) of those with abnormal RI (p=0.516). The relative risk (RR) of
developing hypertensive disorder with presence of early diastolic notch was 6.4; RR of
developing hypertensive disorder with abnormal PI was 0.83 and RR of developing
hypertensive disorder with abnormal RI was 0.65. Conclusions: Presence of early diastolic
notch in the first trimester is highly predictive of development of hypertensive disorders later
in pregnancy.
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disorders in pregnancy would lead to an earlier

diagnosis of the disease and prevent its degeneration

into serious complications thus reducing maternal and

fetal death.

Preeclampsia a hypertensive disorder seen only in

pregnant women is a multisystemic disease involving

widespread endothelial damage, which originates from

the uteroplacental circulation.3 Presently, the most

widely accepted theory explaining the etiology is that

of maladaptation of the vasculature of the

uteroplacental unit due to impaired wave of

trophoblastic invasion.4 Based on this, the risk of

developing the disorder should be picked using

Doppler ultrasonography.

There is evidence that, in a high proportion of

pregnancies destined to develop preeclampsia, at 11 to

13 weeks of gestation the maternal uterine artery

pulsatility index (PI) is increased.4 Other studies have

demonstrated increased resistance index (RI) and

presence of early diastolic notch in the uterine artery.3, 5

However, opinion about the relevance of these Doppler

indices in predicting hypertensive disorder of

pregnancy is still divided.3, 5

Presently there are no Nigerian studies highlighting the

reference range for maternal uterine artery Doppler

indices. The aim of the study was therefore to

determine the relationship between first trimester

uterine Doppler indices and development of

hypertensive disorders of pregnancy.

2. METHODS

This longitudinal study was conducted at the

Department of Obstetrics and Gynecology of the

Obafemi Awolowo University Teaching Hospital

Complex (OAUTHC), Ile-Ife, Nigeria from January

2012 to May 2013. The study was approved by the

Ethics committee of the hospital and all participants

provided informed consent. Ebeigbe et al reported an

incidence of hypertensive disorder in pregnancy of

11.6% in Benin, Nigeria.6 This was used to calculate a

sample sizeof 69 using the Kish Leslie formula for

single proportions.7 In order to make allowance for

attrition, 30% of the estimated sample size was added

making 90 patients.

Thus, 90 primigravidae with singleton pregnancy

having their antenatal care at OAUTHC, Ile-Ife with

expected delivery at OAUTHC, Ile-Ife were enrolled

after informed consent was obtained using non-

probability purposive sampling. Multiparous pregnant

women, women carrying multiple gestation and

women who booked after 13weeks of gestation were

excluded from the study. A structured questionnaire

was administered to collect information on socio-

demographic and obstetric variables.

One Doppler ultrasound examination was performed

during the pregnancy at 11 to 13 weeks. The women

were placed in the semi recumbent position and

ultrasound gel was applied to their abdomen. A 3.5

mHz curvilinear probe of Mindray DC-6

transabdominal ultrasound (manufactured by Shenzhen

Mindray Biomedical Electronics Company Ltd,

Mindray Building, Keji 12th Road South High-tech

Industrial Park 518057 Shenzhen, China) was used to

obtain a view of the iliac arteries. Subsequently, color

flow mapping was used to identify the uterine artery as

it crossed the external iliac vessels. Gain pulsed

repetition frequency (prf) and filter adjustments were

done to optimize the image quality and reduce artifacts.

Measurements were taken at this point, before the

uterine artery branched into the arcuate arteries. Once

it was ensured that the angle of insonation is <600, the

pulsed Doppler gate was placed over the vessel and the

signal updated until at least three consecutive flow

velocity waveforms of good quality were obtained. The

PI and RI were measured, and the mean PI and RI of

the left and right arteries calculated. The presence or

absence of an early diastolic notch in either waveform



O Aworinde et al. Volume 3 (6), 2015, Page-886-890

888
IIIIIIIII© International Journal of Pharma Research and Health Sciences. All rights reserved

was recorded. Om et al8 used reference range of PI 1.0-

1.90; RI 0.74-0.91 and absence of notch. The patients

were then followed up during the traditional antenatal

care until a week after delivery for early detection of

symptoms and signs of hypertension in pregnancy.

Study data was processed using SPSS version 17

(IBM, Armonk, NY, USA). Frequency tables and

charts were made and results were tested for

significance using the student t-test for continuous

variables and chi square or Fisher exact test for

categorical variables with level of significance (x) set

at < 0. 05.

Table 1: Socio-demographic characteristics of the respondents

Characteristics Had
hypertensive

disorders N=10

No
hypertensive

disorder  N=65

Total
N=75

P value

Age
<19

19-35
>35

1(10.0)
9(90.0)

0

2(3.1)
62(95.4)

1(1.5)

3(4.0)
71(94.7)
1(1.3) 0.78

BMI
Normal

Over weight
Obese

6(60.0)
3(30.0)
1(10.0)

51(78.5)
9(13.8)
5(7.7)

57(76.0)
12(16.0)
6(8.0) 0.84

Family history
of preeclampsia

None
Sister only

Mother only
Both

4(40.0)
4(40.0)

0
2(20)

55(84.6)
5(7.7)
3(4.6)
2(3.1)

59(78.7)
9(12.0)
3(4.0)
4(5.3)

0.39
History of

chronic
hypertension

Yes
No

1(10)
9(90)

2(3.1)
63(96.9)

3(4.0)
72(96.0)

0.62

Table 2: Type of hypertension in pregnancy developed
Type of

hypertension
N=10(%) Mean PI Mean RI

Preeclampsia 7(70) 1.75±0.45 1.41±0.64
PIH 2(20) 1.69±0.58 1.05±0.49

Chronic hypertension
with superimposed

preeclampsia

1(10) 2.1 1.4

3. RESULTS

Ninety women who met the inclusion criteria were

enrolled into the study. Five of them had miscarriages

while ten were lost to follow up. This leaves seventy-

five patients who completed the study.

Table I shows the sociodemographic characteristics of

the participants. Seventy-one (94.7%) of the

participants were between ages 19-35 years with a

mean age of 25.8years. Fifty-seven (76.0%) of them

had normal body mass index (BMI) while 6 (8.0%)

were obese. Fifty-nine (78.7%) of the participants had

no family history of preeclampsia while four (5.3%)

had both mother and sisters who had preeclampsia.

There were three (4.0%) participants with history of

chronic hypertension.

Table II shows the type of hypertensive disorder seen

in the participants. Ten (13.3%) of the participants

developed hypertensive disorder in pregnancy of which

seven (70%)had preeclampsia.

Table III shows the summary of the Doppler indices

and the proportion that developed hypertension in

pregnancy among those with normal and abnormal

indices with their p value. The presence of an early

diastolic notch was statistically significant with

p=0.003 while PI (p=0.751) and RI (p=0.516) were not

statistically significant.

Table 3: Summary of Doppler indices

Doppler
indices

Character Developed
hypertension

No
hypertensi

on

Total P value

Pulsatility
index

Normal
Abnormal

5(14.7)
5(12.2)

29(85.3)
36(87.8)

34(45.3)
41(54.7)

0.751

Resistance
index

Normal
Abnormal

6(16.2)
4(10.5)

31(83.8)
34(89.5)

37(49.3)
38(50.7)

0.516

Presence
of notch

Yes
No

7 (35)
3(5.5)

13(65)
52(94.5)

20(26.7)
55(73.3)

0.003*

*significant at p value < 0.05.

The relative risk (RR) of developing hypertensive

disorder with presence of early diastolic notch was 6.4;

RR of developing hypertensive disorder with abnormal

PI was 0.83 and RR of developing hypertensive

disorder with abnormal RI was0.65.

The positive predictive value of PI for development of

hypertension in pregnancy was 12%; the positive

predictive value of RI for development of hypertension

in pregnancy was 11% while the positive predictive
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value of presence of early diastolic notch for

development of hypertension in pregnancy was 35%.

4. DISCUSSION

The sociodemographic characteristic of both groups i.e.

the group that developed hypertension and that which

did not were similar.  With respect to age, the largest

proportion was in age group “19-35”. Majority of the

participants in both groups were of the Yoruba tribe.

Most of those that developed hypertension had a

normal body mass index unlike what was found by

Poon and co-workers.9 Most of those that developed

hypertension had a family history of preeclampsia; this

agrees with the belief that family history of

preeclampsia is one of the two most important

predictive factors for hypertensive disorder in

pregnancy alongside nulliparity.10

The incidence of hypertensive disorder in pregnancy in

the study population was 13.3% which is more than

11.6% found by Ebeigbe and co-workers in Benin;6

although the incidence depends on age distribution,

ethnic differences, socioeconomic status, and number

of previous deliveries. In this population of

primigravidae which on its own is a significant

predictive factor,10 the incidence is expected to be

higher than that of the general populace. However, the

high proportion of preeclampsia among the

hypertensive disorders developed is in consonance with

what was found by other researchers.9, 10

Earlier workers,8 had found that there was no

difference between the left and right uterine artery

indices, nevertheless both were studied and the mean

was calculated. The mean PI gotten in the total

population was similar to that found by Plascenciaet

al.4 The sensitivity of PI for predicting hypertensive

disorders in the first trimester was found to be 50%

with a positive predictive value of 12%. The presence

of an abnormal PI was not statistically significant for

development of hypertensive disorder in pregnancy

(p=0.751). The sensitivity of PI found in this study was

higher than that found by Hung et al where they found

sensitivity less than 50%.11

The mean RI gotten for the population that developed

hypertension was 1.34±0.57. The sensitivity and

positive predictive value were similar to that gotten by

Liao and co-workers.12It was however found not to be

statistically significant when tested for development of

hypertension.

In this study, early diastolic notch was found in 26.7%

of the study population. This was larger than 18.4%

found by Plasencia.4 Its presence in either artery was

found to have the best predictive value of all the three.

It had a higher sensitivity (70%) than abnormal PI and

RI as well as a higher positive predictive value (35%).

It was also found to be statistically significant in

predicting development of hypertensive disorder in

pregnancy (p=0.003).This however does not agree with

the work of some researchers who believe that

prevalence of early diastolic notch in the first trimester

is a normal finding since it was found in greater than

half the population they studied.12, 13

When presence of multiple Doppler indices

abnormality was tested for significance in predicting

development of hypertensive disorder in pregnancy; it

was found not to have a better predictive value than

when a single abnormal Doppler index was used. The

predictive value of various combinations was rather

lower.

There was a statistically significant difference in the

mean gestational age at delivery between both groups,

with the group that developed hypertension having a

lower mean gestational age at delivery. This was

similar to that found by Herraiz and co-workers.14The

mode of delivery was not statistically affected by

development of hypertension.
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In conclusion, the outcome from this study showed that

the presence of an early diastolic notch was predictive

of development of hypertensive disorder of pregnancy

later in pregnancy. However, neither the presence of an

abnormal PI nor the presence of abnormal RI was

predictive of development of hypertensive disorder of

pregnancy later in pregnancy.

The result of this study would help serve as a reference

range for Doppler studies of the uterine artery in the

first trimester of pregnancy. It would also help to

determine reference values that would be chosen by

various hospitals to predict hypertensive disorders of

pregnancy.
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