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Abstract: 
Introduction: Assessment of fetal wellbeing in high risk pregnancy is done by various of methods which includes 
NST, biophysical profile and daily fetal movement. Color doppler imaging is receipt advance in ultrasound 
technology. Doppler velocimetry provides valuable information in detection of placental and fetal dysfunction 
since the haemodynamic changes in uteroplacental and fetal vessels. 
Aim: 1. To study the role of color doppler imaging in high risk pregnancies.  
2. To study perinatal outcome in high risk pregnancies. 
Method: A total of 246 patients with High Risk Pregnancy underwent Doppler study after 28 weeks of gestation 
and were evaluated prospectively at our institute during study period. We recorded maternal age, gestational age, 
high-risk factors, mode of delivery, maternal complications, maternal outcomes and neonatal birth weight, 
perinatal outcomes, causes of neonatal death, and causes of NICU admission. Reports of color Doppler and 
perinatal outcomes assessed. 
Result: As per this study, high risk pregnancy shows change in Doppler finding more as compared to low risk 
pregnancy. There is Correlation between abnormal colour Doppler findings with adverse neonatal outcomes. 
Conclusion: Doppler provides a safe, non-invasive, relatively cheap, easily available, and very effective method 
in feto-maternal surveillance. It helps to predict perinatal outcome and in appropriate intervention which results 
in significant decrease in perinatal mortality and morbidity. 
Keywords: NICU, DU, OPD/IPD 
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Introduction

Pregnancy is a special natural and physiological 
event that is not always normal and is responsible for 
morbidity and preventable mortality. High risk 
pregnancy is defined as one which is complicated by 
a factor(s) that negatively affect the pregnancy 
outcomes, both maternal and/or perinatal.[1] Among 
mothers seen prenatally, only 10 to 30% are 
classified as high-risk. Among these mothers, 70 to 
80% have mortality or perinatal morbidity.[2] Every 
year nearly 529,000 women die globally due to 
pregnancy related causes. With each death, nearly 
118 women suffer from life threatening events or 

severe acute morbidity.[4] High-risk pregnancy 
causes almost 20% of the total disease burden in 
women residing in developing countries.[5] 
Prevalence of HRP is higher in multigravida 
(57.20%) as compared to primigravida (40%). [6] 
As per the sample registration system (SRS) 
reporting by Registrar General of India, the maternal 
mortality rate (MMR) of India been reduced from 
130/lakh live births in 2014–2016 to 122 in 2015–
2017 and 113 in 2016–2018.[7] India has registered 
an overall decline in MMR of 70% between 1990 
and 2015 in comparison to a global decline of 44%. 

http://www.ijpcr.com/
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Although India made considerable progress in the 
reduction of maternal and infant mortality, every 
year approximately 44,000 women die due to 
pregnancy-related causes and approximately 6.6 
lakh infants die within first 28 days of life.[7] 

Pradhan Mantri Surakshit Matritva Abhiyan is an 
initiative of Ministry of Health and Family Welfare, 
Government of India, was launched on June 09, 
2016, to identify high-risk pregnancies early and 
follow them so that they can be referred to health 
care centers with proper facilities so that these 
women may have healthy antenatal period and 
deliveries without complications. The program aims 
to provide assured, comprehensive, quality antenatal 
care, free of cost, universally to all antenatal women 
on the 9th day of every month.[6,7] 

In these pregnancies, perinatal outcome can be 
significantly changed by early detection followed by 
special intensive care. All pregnancies should, 
therefore, be evaluated to know whether there are or 
will be risk factors.[8] Age, parity, social class, 
mothers who have a history of chronic disease 
(diabetes, hypertension, heart disease etc.) or those 
with a history of previous pregnancy problems 
(abortion and still birth), multiple pregnancies, and 
gestational age under 18 or over 35 years are some 
of the factors that should be taken into account while 
assessing the risk in any pregnant woman.[9] Early 
age at pregnancy, frequent pregnancies compounded 
with close spacing and continuum of pregnancy after 
the age of 35 years contribute to higher fertility that 
lead to serve health consequences in both mother 
and child.[10] The most common causes of maternal 
mortality are severe hemorrhage, hypertension-
related disorders of pregnancy such as preeclampsia 
and eclampsia, sepsis, unsafe abortions and medical 
complications such as cardiac conditions, 
HIV/AIDS, and diabetes complicating 
pregnancy.[11] 

The pregnancy is constantly observed by clinical 
examination, laboratory investigations, and 
radiographic examinations at specific intervals 
throughout its course. The use of Doppler ultrasound 
(DU) has been recently introduced for the study of 
fetal circulation and various vessels including both 
uterine artery (UtA), umbilical artery (UA) and 
middle cerebral artery (MCA).[12]  The principle of 
DU was described Johann Christian Doppler in 
1842. Identification of the pregnancies at risk for 
preventable perinatal morbidity and mortality is 
primary goal of the obstetric care.[13] The 
development of DU evaluation of uteroplacental and 
fetoplacental circulation is one of the important 
achievements of modern obstetrics. Doppler 
velocimetry is rapid non-invasive test that provides 
valuable information about the hemodynamic 
situation of the fetus and is an efficient diagnostic 
test of fetal jeopardy that helps in the management 
of high-risk pregnancy.[14] It has been assumed that 

insufficient uterine, placental and fetal circulations 
result in adverse pregnancy outcome and that those 
abnormalities can be detected by the use of DU.[15] 
Thus, DU would be a useful in antenatal fetal well-
being and timely intervention. On basis of abnormal 
DU findings, obstetrical decision making may 
improve and prevent intrauterine death because 
hypoxic cerebral damage may begin before labor 
and intrapartum asphyxia is probably more 
damaging when superimposed on underlying 
hypoxia. Perinatal outcome can be improved by 
timely prediction of antenatal risk factors 
contributing to these complications, by providing 
appropriate antenatal surveillance and if required, 
therapeutic intervention.[16] 

Risk for intrauterine growth restriction (IUGR) and 
preeclampsia are predicted more efficiently in 
comparison to other possible unfavorable outcome 
by Ut A DU studies. Doppler abnormalities in 
venous circulation of fetuses like ductus venosus 
(DV) and umbilical vein are indicators of severely 
affected fetuses, who are at the highest risk of death. 
Abnormalities in the Doppler findings of the UA and 
MCA are seen at an early stage of improper 
peripheral and central circulatory systems of fetus 
followed by pulsatile umbilical venous-flow and 
reversal-flow in the DV.[16] 

Elevated impedance to blood flow in the placenta is 
reflected by abnormal UA velocimetry.[17]The 
absence or reversal of end-diastolic flow in the UA 
is suggestive of the poor fetal condition.[18] Fetal 
MCA Doppler assessment plays an important role in 
determining cardiovascular distress, fetal anemia, or 
fetal hypoxia. The Ut A Doppler waveform is unique 
and increased resistance to the flow and 
development of a diastolic notch has been associated 
with high-risk pregnancy.[14] 

Color doppler technique also offers greater ease is 
delineating small intracranial vessels resulting in 
quicker and more accurate examinations. Fetal 
hypoxia can be assessed with the abnormal wave 
patterns obtained from this vessel.[19] Abnormal 
venous changes occur in severely compromised 
fetus and are more likely to predict poor perinatal 
outcome. Fetal Doppler velocimetry studies of the 
fetal circulation play a crucial role in the monitoring 
of high-risk pregnancies and help to evaluate the 
optional time for delivery. The information provided 
by Doppler study is the one which is not readily 
obtained from other conventional tests of fetal well-
being.[16] Therefore, it has a very crucial role to 
play in the management of high-risk pregnancies. 
Based on these findings, the present study was 
performed to evaluate the role of color Doppler 
imaging in high-risk pregnancies and assess the 
perinatal outcomes in such pregnancies.  
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Aims 

1. To study the role of color doppler imaging in 
high-risk pregnancies. 

2. To study Perinatal outcome in high-risk 
pregnancies. 

Objectives 

Primary Objective 

To evaluate color doppler findings in high-risk 
pregnancy and perinatal outcome. 

Secondary Objective 

To study the incidence of high-risk factors. 

Materials and Methods 

Type of Data- Qualitative Data 

Study Design- Observational Prospective Study 

Study Duration- From August 2020 to December 
2022 

Study Setting- This study will be conducted in the 
department of Obstetrics and Gynaecology and 
department of Radiology in tertiary health center. 

Study Population- All high-risk pregnant women 
presenting in the Department of Obstetrics and 
Gynecology of a tertiary care teaching hospital over 
a period of 2 years. 

Eligibility Criteria: 

Inclusion Criteria 

1. Those belonged to Age group above 18 years 
2. Presence of one of the following high risk 

factors  
a) Pregnancy induced hypertension 
b) Gestational Diabetes 
c) Iron deficiency anemia 
d) Heart disease 

 3. Gestational age from 28 wks to patient goes in 
labor or termination of pregnancy 

Exclusion Criteria: 

1. Twins or multiple gestational pregnancy 
2. Anomalous fetus 
3. Patient not willing 

Characteristics of Patients 

At the time of enrolment, following parameters 
were noted in all the patients. 

Maternal Characteristics: Included age, 
gestational age, high-risk factors, mode of delivery, 
maternal complications, maternal outcomes, and 
causes of maternal mortality.  

Neonatal Characteristics: 

Included birth weight, perinatal outcomes, causes of 
neonatal death, and causes of NICU admission. 

Radiological Characteristics: Included Doppler 
findings.  

Methodology  

This study will be conducted in the Department of 
Obstetrics and gynecology and Department of 
Radiology of a medical college and tertiary health 
care center. Total 246 patients after satisfying 
inclusion and exclusion criteria will be included in 
the study. As high risk pregnancy includes variety 
of diseases this study includes Pregnancy induced 
hypertension , gestational diabetes , iron deficiency 
anemia , heart diseases . Written informed consent 
will be taken. All ANC patients coming in 
OPD/IPD/Casualty with high risk pregnancy will be 
included. Detailed history, examination will be 
done and recorded in proforma (Annexure 1).  

All routine ANC investigations and special 
investigations will be done according to high risk 
factor. Complicating pregnancy will undergo 
doppler study. Follow up will be done depending on 
findings. Doppler study will be repeated depending 
on findings of report. Doppler will be advised upto 
termination of pregnancy. Perinatal outcome will be 
assessed under following heads baby weight, 
delivery, APGAR score and NICU admission. 
Outcome of color doppler and perinatal outcome 
will be assessed. The data collected will be analyzed 
by Appropriate software. 

Sample Size  

Sample size was calculated to be 246 patients.  

Statistical Analyses 

Data was collected and graphics were designed by 
Microsoft Office Excel 2019. The descriptive 
statistics were used. The categorical and continuous 
variables are represented as frequency (percentage) 
and mean (standard deviation, SD), respectively. 

Observation and Results 

Table 1: Distribution of patients according to age groups 
Age groups (years) N (=246) % 
18 – 25  118 47.97 
26 – 30  104 42.28 
31 – 35  15 6.09 
36 – 40  9 3.66 
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Figure 1: Distribution of patients according to age groups 

  
Table 7 and Figure 14 depict the distribution of patients according to age. Majority of the patients were in the 
age group of 18 – 25 years (47.97%) followed by 26 – 30 years (42.28%) and 31 – 35 years (6.09%). While, 
least number of patients were in the age group of 36 – 40 years (3.66%). The age of the patients ranged from 18 
to 39 years with a mean of 25.66 ± 4.64 years. 

Table 2: Distribution of patients according to gestational age 
Gestational age (weeks) N (=246) % 
28 – 34  43 17.48 
34 – 37  152 61.79 
37 – 41  51 20.73 

 

 
Figure 2: Distribution of patients according to gestational age 

 
Table 8 and Figure 15 depict the distribution of patients according to gestational age. Majority of the patients had 
a gestational age of 34 – 37 weeks (61.79%) followed by 37 – 41 weeks (20.73%). While, least number of patients 
had a gestational age of 28 – 34 weeks (17.48%). The gestational age of the patients ranged from 28 to 42 weeks 
with a mean of 35.74 ± 2.79 years. 
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Table 3: Distribution of patients according to high-risk factors 
Risk factors N (=246) % 
PE 127 51.63 
GDM 48 19.51 
IUGR 42 17.07 
CVD 29 11.79 

 
PE: Preeclampsia; GDM: Gestational diabetes mellitus; IUGR: Intrauterine growth retardation; CVD: 
Cardiovascular disorders 
 

 
Figure 3: Distribution of patients according to high-risk factors 

 
Table 9 and Figure 16 depict the distribution of patients according to high-risk factors. The most common high-
risk factor was PE (51.63%) followed by GDM (19.51%) and IUGR (17.07%). While, least common high-risk 
factor was CVD (11.79%).  

Table 4: Distribution of patients according to mode of delivery 
Mode of delivery N (=246) % 
NVD 45 18.29 
LSCS 201 81.71 

 
: Normal vaginal delivery; LSCS: Lower segment Caesarean section 
 

 
Figure 4: Distribution of patients according to mode of delivery 
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Table 10 and Figure 17 depict the distribution of patients according to mode of delivery. Of 246 patients, 201 
(81.71%) delivered by LSCS and 45 (18.29%) delivered by NVD. 

Table 5: Distribution of patients according to maternal complications 
Maternal complications N (=246) % 
Yes 30 12.19 
No  216 87.81 

 

 
Figure 5: Distribution of patients according to maternal complications 

 

Table 11 and Figure 18 depict the distribution of patients according to maternal complications. Of 246 patients, 
216 (87.81%) had no complications, while remaining i.e., 30 (12.19%) had complications. 

Table 6: Distribution of patients according to nature of maternal complications 
Nature of maternal complications N (=30) % 
Eclampsia  19 63.33 
Uncontrolled diabetes mellitus 7 23.33 
Heart failure  4 13.33 

 

 
Figure 6: Distribution of patients according to nature of maternal complications 
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Table 12 and Figure 19 depict the distribution of patients according to nature of maternal complications. Of 30 
patients with complications, most common was eclampsia (63.33%) followed by uncontrolled diabetes mellitus 
(23.33%). While, the least common maternal complication was heart failure (13.33%). 

Table 7: Distribution of patients according to maternal outcome 
Maternal outcome N (=246) % 
Death  5 2.03 
Shifted to ICU 25 10.16 
Discharge  216 87.81 

 

 
Figure 7: Distribution of patients according to maternal outcome 

 
Table 13 and Figure 20 depict the distribution of patients according to maternal outcome. Majority of the patients 
were discharged (87.81%). Moreover, 25 (10.16%) patients were shifted to ICU and 5 (2.03%) died. 

Table 8: Distribution of patients according to causes of maternal death 
Causes of maternal death N (=5) % 
Eclampsia  4 80 
Heart failure 1 20 

 

 
Figure 8: Distribution of patients according to causes of maternal death 

 

Table 14 and Figure 21 depict the distribution of patients according to causes of maternal death. Of 5 maternal 
deaths, 4 (80%) patients died due to eclampsia and 1 (20%) died due to heart failure. 
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Table 9: Distribution of patients according to Doppler findings 
Doppler findings  N (=246) % 
Brain sparing effect 97 39.43 
Uteroplacental insufficiency 94 38.21 
Fetoplacental insufficiency 35 14.23 
Normal  20 8.13 

 

 
Figure 9: Distribution of patients according to Doppler findings 

 

Table 15 and Figure 22 depict the distribution of patients according to Doppler findings. Most common Doppler 
finding was brain sparing effect (39.43%), uteroplacental insufficiency (38.21%), and fetoplacental insufficiency 
(14.23%). While, the least common Doppler finding was normal (8.13%). 

Table 10: Distribution of patients according to Doppler vascular findings 
Doppler vascular findings  N (=246) % 
Normal  216 87.81 
Absent flow 24 9.76 
Flow reversal 6 2.43 

 

 
Figure 10: Distribution of patients according to Doppler vascular findings 
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Table 16 and Figure 23 depict the distribution of patients according to Doppler vascular findings. Most common 
Doppler vascular finding was normal (87.81%), and absent flow (9.76%). While, the least common Doppler 
vascular finding was flow reversal (2.43%). 

Table 11: Distribution of patients according to neonatal birth weight 
Neonatal birth weight  N (=246) % 
< 1500 34 13.82 
1500 – 2500  128 52.03 
> 2500 84 34.15 

 

Figure 11: Distribution of patients according to neonatal birth weight 
 

Table 17 and Figure 24 depict the distribution of patients according to neonatal birth weight. Majority of the 
neonates had a birth weight of 1500 – 2500 (52.03%), and > 2500 (34.15%). While, the least number of neonates 
had birth weight of < 1500 (13.82%). 

Table 12: Distribution of patients according to perinatal outcome and Doppler findings 
Perinatal outcome  Total Doppler findings 

N (=246) Abnormal (n=30) Normal (n=216) 
Death  15 (6.09%) 11 (36.67%) 4 (1.85%) 
Shifted to NICU 72 (29.27%) 19 (63.33%) 53 (24.54%) 
With mother 159 (64.63%) 0 (0%) 159 (73.61%) 
p-value < 0.0001 

 

Figure 12: Distribution of patients according to perinatal outcome and Doppler findings 
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Table 18 and Figure 25 depict the distribution of patients according to perinatal outcome and Doppler findings. 
Majority of the neonates were with mother (64.63%). Moreover, 72 (29.27%) neonates were shifted to NICU and 
15 (6.09%) died. Of 30 neonates with abnormal Doppler findings, 11 died and 19 were shifted to NICU. Moreover, 
of 216 neonates with normal Doppler findings, 4 died and 53 were shifted to NICU. Significantly greater 
proportion of patients with abnormal Doppler died (p-value < 0.0001). 

Table 13: Distribution of patients according to causes of neonatal death 
Causes of neonatal death  N (=15) % 
Insufficient blood supply 7 46.67 
Very low birth weight 4 26.67 
Birth asphyxia 4 26.67 

 

Figure 13: Distribution of patients according to causes of neonatal death 
 

Table 19 and Figure 26 depict the distribution of patients according to causes of neonatal death. Of 15 neonatal 
deaths, 7 (46.67%) neonates died due to insufficient blood supply, 4 (26.67%) due to very low birth weight, and 
3 (26.67%) due to birth asphyxia.  

Table 14: Distribution of patients according to causes of NICU admission 
NICU admission  N (=72) % 
Preterm  38 52.78 
IUGR 23 31.94 
Large for gestational age 6 8.33 
Low birth weight 5 6.94 

 

Figure 14: Distribution of patients according to causes of NICU admission 
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Table 20 and Figure 27 depict the distribution of 
patients according to causes of NICU admission. 
Among 72 neonates requiring NICU admission, 
most common cause was preterm (52.78%) followed 
by IUGR (31.94%), and large for gestational age 
(8.33%). While, the least common cause of NICU 
admission was low birth weight (6.94%).  

Discussion 

The HRP group are categories of pregnancies where 
the mother, the fetus or the neonate is in the state of 
increased jeopardy. About 20%–30% of the 
pregnancies belong to this category. To improve the 
obstetric result, this group must be identified and 
given extra care. Even with the adequate antenatal 
and intra-natal care, this small group is responsible 
for 70%–80% of perinatal mortality and morbidity. 
[20] 

The principle of Doppler ultrasound was described 
in 1842 by Johann Christian Doppler. Identification 
of the pregnancies at risk for preventable perinatal 
morbidity and mortality is a primary goal of the 
obstetric care.[13] The development of Doppler 
ultrasound evaluation of uteroplacental and 
fetoplacental circulation is one of the most important 
achievements of modern obstetrics. Doppler 
velocimetry is a rapid non-invasive test that provides 
valuable information about the hemodynamic 
situation of the fetus and is an efficient diagnostic 
test of fetal jeopardy that helps in the management 
of HRP.[14] 

It has been long assumed that insufficient uterine, 
placental, and fetal circulations result in adverse 
pregnancy outcomes and that those abnormalities 
can be detected by the use of Doppler 
ultrasonography.(15) Elevated impedance to blood 
flow in the placenta is reflected by abnormal UA 
velocimetry.[17] The absence or reversal of 
end-diastolic flow in the UA is suggestive of the 
poor fetal condition.[18] Fetal MCA Doppler 
assessment plays an important role in determining 
cardiovascular distress, fetal anemia, or fetal 
hypoxia. The UtA Doppler waveform is unique and 
increased resistance to the flow and development of 
a diastolic notch has been associated with HRP.[14]  

The information provided by Doppler study is the 
one which is not readily obtained from other 
conventional tests of fetal well-being.(21) Based on 
these findings, we evaluated the role of CD imaging 
in HRPs and simultaneously assessed the perinatal 
outcome in this population. 

The findings of the present study are discussed under 
the following headings: 

1. Maternal Age 

In the present study, most of the patients were in the 
age group of 18 – 25 years (47.97%) followed by 26 
– 30 years (42.28%) and 31 – 35 years (6.09%). The 

age of the patients ranged from 18 to 39 years with 
a mean of 25.66 ± 4.64 years. In agreement with the 
present study, Parekh et al. observed that most of the 
patients were in the age group of 18 – 25 years (54%) 
followed by 26 – 30 years (40%) and 31 – 35 years 
(6%). In their study, Shah et al. found that 69% 
patients belonged to the age group of 20 – 25 years, 
and 31% of patients belonged to 26 – 30 years age 
group.[12] In another study, Tabitha et al. reported 
that women with HRP were predominantly in the 
age group of 21 – 25 years (40.62%).[22] In their 
study, Kumari et al. demonstrated that HRPs were 
mostly found in women aged 20 – 25 years (70%) 
followed by 26 – 30 years (22%), and > 30 years 
(8%). Moreover, Bilqees et al. reported a mean age 
of 31.9 ± 4.03 years, with majority of the patients 
belonging to the age group of 25-40 years.(23) Thus, 
women with HRPs predominantly belong to the age 
group of 18 – 25 years. 

2. Gestational Age 

In the present study, most of the patients had a 
gestational age of 34 – 37 weeks (61.79%) followed 
by 37 – 41 weeks (20.73%). While, least number of 
patients had a gestational age of 28 – 34 weeks 
(17.48%). The gestational age of the patients ranged 
from 28 to 42 weeks with a mean of 35.74 ± 2.79 
years. In agreement with the present study, Singh et 
al. observed that most of the patients had a 
gestational age of 34.1 – 37.0 weeks (61.67%) 
followed by 32.0 – 34.0 weeks (20%) and 37.1 – 
41.0 weeks (18.33%), and mean gestational age was 
35.5 weeks. In another study, Singh et al. reported 
that 11.76% patients belonged to gestational age of 
32.0 – 34.0 weeks, 55.88% belonged to gestational 
age of 34.1 – 37.0 weeks, and 32.35% belonged to 
gestational age of 37.1 – 41.0 weeks. The mean 
gestational age was 36.06 ± 1.59 weeks.[24] In their 
study, Amin et al. found that the mean gestational 
age of women with HRP was 34.3 ± 1.9 weeks. 
Thus, in the present study, the distribution of 
patients according to gestational age is consistent 
with the existing literature. 

3. High-Risk Factors 

In the present study, most common high-risk factor 
was PE (51.63%) followed by GDM (19.51%) and 
IUGR (17.07%). While, least common high-risk 
factor was CVD (11.79%). In their study, Shah et al. 
found that pregnancy-induced hypertension (PIH, 
49%) followed by oligohydramnios (16.3%), and 
diabetes mellitus (12.7%), and iron deficiency 
anemia (11%) were the most common high-risk 
factors.[12] In another study, Parekh et al. observed 
that oligohydramnios (30%), PIH (24%), 
polyhydramnios (16%), and anemia (12%) were the 
predominant high-risk factors.(80) Moreover, 
Kavitha et al. reported that PIH (50%), 
oligohydramnios (20%), diabetes mellitus (18%), 
and iron deficiency anemia (12%) were the most 
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frequently implicated high-risk factors. The 
difference in the distribution of high-risk factors 
could be attributed to the fact that the present study 
included only the pregnant women with PE, GDM, 
IUGR, and CVD. 

4. Mode of Delivery 

In the present study, 201 (81.71%) delivered by 
LSCS and 45 (18.29%) delivered by NVD. In 
agreement with the present study, Singh et al. 
observed that most of the patients underwent LSCS 
(75%), while remaining underwent NVD (25%). 

In another study, Singh et al. reported that 26.47% 
patients had NVD, 64.71% had LSCS, 5.88% had 
PTVD, and 2.94% had instrumental delivery. 
Moreover, Urmila et al. demonstrated that women 
with HRPs mostly underwent LSCS (78%), normal 
delivery (16%), and preterm normal delivery 
(6%).[14] Also, Nagar et al. found that 58% of 
patients had vaginal delivery and 42% of patients 
had LSCS.[25] Thus, a significantly high proportion 
of women with HRPs undergo LSCS. 

5. Maternal Complications And Outcomes 

Obstetric complications may occur anytime during 
pregnancy, labor, birth, and puerperium, ranging 
from mild to severe, sometimes life-threatening. The 
most accurate estimates of at–risks women can be 
made during late periods of pregnancy. Women with 
risk factors for high-risk pregnancies have a one in 
four chance of developing complications than those 
with a low risk of high-risk pregnancies who have 
nearly one in ten.[26] PE, pregnancy infections, 
miscarriage, stillbirth and low birth weight are some 
of the known complications in developing 
countries.[27] 

In the present study, 216 (87.81%) had no 
complications, while remaining i.e., 30 (12.19%) 
had complications. Of those with complications, 
most common was eclampsia (63.33%) followed by 
uncontrolled DM (23.33%). While, the least 
common maternal complication was heart failure 
(13.33%). Moreover, most of the patients were 
discharged (87.81%). Moreover, 25 (10.16%) 
patients were shifted to ICU and 5 (2.03%) died. 
Moreover, 80% patients died due to eclampsia and 
20% died due to heart failure.  

In their study, Hamid et al. did not specify the total 
number of patients with complication. However, 
they reported that 64% patients had PE and 14% had 
diabetes during pregnancy, 5% had antepartum 
hemorrhage associated with decreased fetal 
movements while 17% of women presented with 
postdate pregnancies. In another study, Jikamo et al. 
reported that maternal mortality, ICU admission, 
and complications, including antepartum 
hemorrhage, postpartum hemorrhage, acute kidney 
injury, placenta abruption, requirement of blood 
transfusion, and adverse maternal outcomes, were 

significant high among women with PE relative to 
those with normal pregnancy.[28] Moreover, 
Hinkosa et al. found a higher proportion of maternal 
deaths (4.5%) were observed among women with PE 
compared to normotensive women (1%).[29] 
Legesse et al. revealed that the top three adverse 
maternal outcomes were reported as maternal death 
(2.8%), eclampsia (6.6%), and renal failure 
(1.1%).[30] 

Pregnant women with any form of dysglycemia 
experience higher morbidity and mortality rates 
compared with normal pregnancies. The mortality 
rate in pregnant women with T1DM is twofold to 
threefold higher than for nonpregnant women with 
T1DM, and 5 to 20 times higher than the general 
obstetric population.[31] Recent evidences suggest 
GDM increases long-term maternal cardiovascular 
disease, chronic kidney disease, and cancer 
risks.[32] Muche et al. reported that women with 
GDM had a higher risk of composite adverse 
maternal outcome, caesarean delivery, pregnancy 
induced hypertension, premature rupture of 
membranes, antepartum hemorrhage, and 
postpartum hemorrhage compared to women 
without GDM.[33]  

Moreover, approximately 700 women die from 
pregnancy-related complications in the USA every 
year with cardiovascular conditions being 
responsible for over 33% of pregnancy-related 
deaths. Pregnancy-related cardiometabolic 
conditions can result in more severe cardiovascular 
outcomes.[34] Thus, HRPs result in greater maternal 
morbidity and mortality.To the best of our 
knowledge, none of the available studies assessing 
the Doppler findings have reported maternal 
complications. Moreover, most of the available 
studies have reported perinatal outcomes; however, 
maternal outcome has not been reported. Thus, the 
findings of the present study add to the existing 
literature. Moreover, the maternal complications 
observed in the present study are restricted to four 
HRP groups. Further studies involving other HRPs 
are required in future. 

6. Neonatal Birth Weight 

In the present study, most of the neonates had a birth 
weight of 1500 – 2500 (52.03%), and > 2500 
(34.15%). While, the least number of neonates had 
birth weight of < 1500 (13.82%). The mean birth 
weight was 2250.81 ± 660.87 gm. In consensus with 
the present study, Singh et al. observed that most of 
the neonates had a birth weight of 1500 – 2500 gm 
(71.67%), >2500 gm (15%), and 1000 – 1500 gm 
(10%). While, the least number of neonates had birth 
weight of <1000 (3.33%). The mean birth weight 
was 2010 gram. In another study, Singh et al. 
reported that 9.80% neonates had birth weight 
between 1000 – 1500 gm, 81.37% had between 1500 
– 2500 gm, 8.82% had >2500 gm. The mean birth 
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weight was 1.98 ± 0.38 kg. Moreover, Urmila et al. 
reported that the mean birth weight was 2310 ± 610 
gm.[14] Thus, the birth weight observed in the 
present study is consistent with the existing 
literature. 

7. Doppler Vascular Findings and Perinatal 
Outcome 

In the present study, most common Doppler vascular 
finding was normal (87.81%), and absent flow 
(9.76%). While, the least common Doppler vascular 
finding was flow reversal (2.43%). Majority of the 
neonates were with mother (64.63%). Moreover, 72 
(29.27%) neonates were shifted to NICU and 15 
(6.09%) died. Of 30 neonates with abnormal 
Doppler findings, 36.67% died and 63.33% were 
shifted to NICU. Moreover, of 216 neonates with 
normal Doppler findings, 1.85% died and 24.54% 
were shifted to NICU. Significantly greater 
proportion of patients with abnormal Doppler died. 
In consensus with the present study, Amin et al. 
found that 54% and 46% patients had normal and 
abnormal Doppler findings, respectively. Among 
patients with abnormal Doppler, the perinatal 
mortality and morbidity was 41.3% and 23.9%, 
respectively, as compared to patients with normal 
Doppler waveforms with 3.7% perinatal mortality 
and 11.1% morbidity. In their study, Merchant et al. 
showed that 44% patients had abnormal Doppler and 
only 30.3% of these had an uncomplicated outcome 
as compared to 81% of those with normal flows. The 
mortality in cases with abnormal flows was 43% as 
compared to 7% in those with normal flows.[35] 
Moreover, Hamid et al. reported that 77% patients 
had normal Doppler and 23% had abnormal 
Doppler. The proportion of early neonatal death was 
significantly higher in women with abnormal 
Doppler findings compared with those with normal 
Doppler findings. The rate of neonatal intensive care 
unit admission was significantly higher in women 
with abnormal Doppler findings than in those with 
normal Doppler findings. Similar studies by Hetcher 
et al.,[36] and Burke et al.[37] also showed 
increased perinatal mortality and morbidity with 
abnormal color Doppler waveform. 

8. Causes of Neonatal Death and NICU 
Admission 

In the present study, of 15 neonatal deaths, 7 
(46.67%) neonates died due to insufficient blood 
supply, 4 (26.67%) due to very low birth weight, and 
3 (26.67%) due to birth asphyxia. Moreover, among 
72 neonates requiring NICU admission, most 
common cause was preterm (52.78%) followed by 
IUGR (31.94%), and large for gestational age 
(8.33%). While, the least common cause of NICU 
admission was low birth weight (6.94%).To the best 
of our knowledge, none of the available studies with 
similar design have reported the causes of neonatal 

death and NICU admission. Thus, the findings of the 
present study add to the existing literature. 

9. Study Limitations 

1. The limitation is small sample size compared to 
other studies.  

2. This was a single center study, which can affect 
the external validity of the study.  

3. The data was limited to the third trimester of 
gestation, and we did not consider other 
maternal variables, such as other comorbidities 
and habits, which may influence the findings.  

4. Serial changes in Doppler indices with the 
progression of pregnancy from diagnosis to 
delivery were not recorded.  

Hence, large-scale prospective studies are required 
covering all these variables to prove the power of 
color Doppler in integrated approaches of clinical 
practice. 

Summary 

The present study entitled “Color Doppler Imaging 
Study in High-Risk Pregnancy during Antenatal 
Period and Its Perinatal Outcome at Tertiary 
Care Centre” was performed in the Department of 
Obstetrics and Gynecology, and Department of 
Radiology of a tertiary care teaching hospital. The 
study involved 246 singleton pregnant women aged 
18 years or more, with gestational age from 28 
weeks to termination of pregnancy, and presence of 
one of the high-risk factors, including PE, GDM, 
IUGR, and CVD. 

Following conclusions can be drawn from the 
present study: 

• Most of the patients were in the age group of 18 
– 25 years (47.97%) and had a gestational age 
of 34 – 37 weeks (61.79%). 

• The most frequent high-risk factor was PE 
(51.63%) followed by GDM (19.51%) and 
IUGR (17.07%).  

• Patients were predominantly delivered by LSCS 
(81.71%). 

• Only 30 (12.19%) women had complications.  
• Of 30 patients with complications, most 

common was eclampsia (63.33%) followed by 
uncontrolled DM (23.33%), and heart failure 
(13.33%). 

• Majority of the patients were discharged 
(87.81%). Moreover, 25 (10.16%) patients were 
shifted to ICU and 5 (2.03%) died. 

• Of 5 maternal deaths, 4 (80%) patients died due 
to eclampsia and 1 (20%) died due to heart 
failure.  

• Most common Doppler vascular finding was 
normal (87.81%), and absent flow (9.76%). 
While, the least common Doppler vascular 
finding was flow reversal (2.43%). 

• Majority of the neonates had a birth weight of 
1500 – 2500 (52.03%), and > 2500 (34.15%).  
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• Majority of the neonates were with mother 
(64.63%). Moreover, 72 (29.27%) neonates 
were shifted to NICU and 15 (6.09%) died.  

• Most common cause of neonatal death was 
insufficient blood supply (46.67%) followed by 
very low birth weight (26.67%), and birth 
asphyxia (26.67%).  

• Most frequent cause of NICU admission was 
preterm (52.78%) followed by IUGR (31.94%), 
large for gestational age (8.33%), and low birth 
weight (6.94%).  

• Of 30 neonates with abnormal Doppler 
findings, 11 died and 19 were shifted to NICU. 
Moreover, of 216 neonates with normal 
Doppler findings, 4 died and 53 were shifted to 
NICU. Significantly greater proportion of 
patients with abnormal Doppler died (p-value < 
0.0001). 

Conclusion 

Doppler provides a safe, non-invasive, relatively 
cheap, easily available, and an effective method in 
feto-maternal surveillance in cases of high risk 
pregnancies (HRPs), also assessing the fetal and 
maternal circulation during HRP, and thus helps to 
improve feto-maternal outcome in HRPs. It helps to 
know the accurate changes in uteroplacental and 
fetal circulation to predict perinatal outcome and 
help in appropriate intervention and results in 
significant decrease in perinatal mortality and 
morbidity. The use of color Doppler should be 
encouraged in clinical obstetric practice. 
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