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ABSTRACT 
 

Background: Intrauterine growth restriction refers to a fetus with a fetal weight in the 10th percentile on 

ultrasonography who has not reached its biologically set growth potential due to a pathologic condition. 
Aim: To determine the association of adverse outcome with abnormal umbilical artery waveform groups in 

intrauterine growth restricted pregnancies. 
Methods: This Cohort Study was conducted from February 2019 to 12 February 2020 at Gynae & Obs 

Department, Imran Idrees Teaching Hospital Sialkot, Sialkot Medical College, Sialkot 120 pregnant females, 
attending Department of Gynae & Obs  were recruited into the study after 28 weeks of gestation. The women were 
divided into two groups depending on their Doppler findings. One group (exposed) comprised of women with 
intrauterine growth restriction, with absent or reversed diastolic flow in the umbilical artery. The control 
(unexposed) group included women with small-for-date fetuses, with normal umbilical artery Doppler flow.  
Results: The mean age of females was 27.40 ± 4.77 years. The mean gestational age was 30.69 ± 2.19 weeks. 

The mean birth weight of neonates was 2.37 ± 0.90 kg. The mean AGPAR score of neonates was 6.60 ± 1.70. It 
was observed that there was significant association between groups and low birth weight with p-value = 0.002. 
Admissions to NICU were significantly lower in normal Doppler wave form group having p-value = 0.001. 
Conclusion: The percentage of NICU admission was 46.7% and the percentage of low birth weight was 46.7% in 

intrauterine growth restriction. The mean birth weight was significantly lower in exposed group and the mean 
APGAR score was also significantly lower in exposed group. 
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INTRODUCTION 
 

Intrauterine growth limitation (IUGR) is a disorder in which a 
developing fetus is unable to reach its genetically set 
maximum size. This functional definition aims to identify a 
group of fetuses who are at risk of poor outcomes that are 
changeable.1 This criteria eliminates fetuses that are small for 
gestational age (SGA) but not pathologically tiny from 
consideration2. Growth at the tenth percentile for fetal weight at 
that gestational age is defined as SGA. Not all SGA fetuses 
are pathologically stunted; in fact, some may be 
constitutionally tiny. Similarly, not all fetuses that have not 
reached their genetic development potential are in the specific 
percentile for projected fetal growth3,4.  

Only around 40% of all fetuses at or below the 10th 
percentile for growth are at high risk of possibly avoidable 
perinatal mortality. Another 40% of these fetuses have a tiny 
constitution. Because this diagnosis can only be confirmed 
with confidence in neonates, a large proportion of healthy 
babies with SGA will be exposed to high-risk procedures, 
perhaps resulting in iatrogenic preterm5,6.  

The remaining 20% of SGA fetuses are inherently 
undersized as a result of genetic or environmental factors. 
Trisomy 18, CMV infection, and fetal alcohol syndrome are all 
examples. Prenatal intervention is less likely to assist these 
fetuses, and their prognosis is most strongly linked to the 
underlying etiology7,8. The challenges to the clinicians are to 
detect the IUGR fetuses whose health is jeopardized in utero 
due to a hostile intrauterine environment, monitor them, and  
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act as needed. Identifying tiny but healthy fetuses and 
preventing iatrogenic damage to them or their moms is also a 
difficulty9-12. 
So we planned to conduct this study to get association of 
adverse neonatal outcome in pregnant females with IUGR 
females showing abnormal Doppler findings. This would help 
to attain local magnitude and enable the obstetricians and 
pediatricians to collaborate and improve the outcome of such 
pregnancies. 

The objective of the study was to determine the 
association of adverse outcome with abnormal umbilical artery 
waveform groups in intrauterine growth restricted pregnancies. 
 

MATERIALS & METHODS  
 

This cohort study was conducted in the Department of 
Gynecology & Obstetrics in collaboration with Department of 
Pediatrics, Imran Idrees Teaching Hospital Sialkot, Sialkot 
from  February 2019 to February 2020 after permission from 
IRB. 
Sample size: Using WHO sample size calculator, keeping 
Confidence level = 95%, anticipated population proportion = 
25% with absolute precision required at 8%, the total sample 
size was 120. Sampling technique used was non-probability 
consecutive sampling.  
Inclusion Criteria: Females of age 20-35 years, presented 
with singleton fetus having intrauterine growth restriction at 
gestational age >28 weeks with first trimester antenatal 
booking scan. IUGR was defined as when fundal height is 3cm 
less than gestational age and/or ultrasonography shows 
asymmetrical IUGR (i.e. ratio of head circumference to 
abdominal circumference is elevated by greater than 2 
standard deviations above the mean for gestational age). 
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Exclusion criteria: females with twin or multiple fetus 
pregnancy on ultrasound, congenitally abnormal fetuses, pre-
labor rupture of membranes or malnourished mother (BMI<18 
kg/m2) were not included in the study. 
Data collection: Informed written consent was taken from 
females before inclusion in the research project. The women 
were divided into two groups depending on Doppler findings. 
One group (exposed group) comprised of females having 
IUGR fetus, with absent or reversed diastolic flow in the 
umbilical artery. The other group (unexposed group) included 
females having IUGR fetus, with normal umbilical artery 
Doppler flow. Then females were counseled and followed-up 
till delivery of fetus. On delivery, mode of delivery will be noted 
as well as gestational age at the time of delivery was also 
noted. Then major outcome (study variables) were also 
observed at the time of delivery. Pediatrician was called for 
assessment of neonates. Birth weight was assessed. Apgar 
score after 5 minutes of birth was noted. If Apgar score was <7 
after 5 minutes, then neonates were referred to neonatal 
intensive care unit (NICU) and NICU admission was noted. All 
the findings were noted on Performa and were later on, 
analyzed in SPSS (V. 22). Relative risk (risk ratio) was 
estimated to measure whether the significant association exist 
between adverse fetal outcome with abnormal Doppler findings 
in pregnant females with IUGR fetuses. 

 

RESULTS 
 

In this study, the mean age of females in exposed group was 
27.40±4.77 years while in unexposed group was 28.51± 5.23 
years. The mean gestational age at the time of recruitment of 
females in the study was 30.69±2.19 weeks in exposed group 
while 31.52±1.92 weeks in unexposed group. The difference in 
gestational age at recruitment was insignificant (p-value > 
0.05). The mean gestational age at the time of delivery was 
36.12 ± 5.63 weeks in exposed group while 37.91 ± 3.69 
weeks in unexposed group. The difference in gestational age 
at recruitment was significant (p-value < 0.05). Out of 60 
females in exposed group, 39 (65.0%) underwent delivery 
through cesarean section while 21 (35.0%) females had 
vaginal delivery. Among 39 females with cesarean section in 
this group, 20 (51.3%) had emergency cesarean section, while 
out of 21 females who had vaginal delivery 12 (57.1%) had 
spontaneous delivery. Out of 60 females in unexposed group, 
28 (46.7%) underwent delivery through cesarean section while 
32 (53.3%) females had vaginal delivery. Among 28 females 
with cesarean section in this group, 11 (39.3%) had 

emergency cesarean section, while out of 32 females who had 
vaginal delivery 24 (75.0%) had spontaneous delivery. The 
difference in both groups for mode of delivery was significant 
(p<0.05). The mean birth weight of neonates at delivery was 
2.07 ± 0.90 kg in exposed group while in unexposed group, 
mean birth weight of neonates at delivery was 2.48 ± 1.12 kg. 
The difference was significant (p-value < 0.05). The mean 
Apgar score neonates after 5 minutes of delivery was 6.60 ± 
1.70 in exposed group while in unexposed group, mean Apgar 
score neonates after 5 minutes of delivery was 7.95 ± 2.47. 
The difference was significant (p-value < 0.05). Table 1 

By using the 2 x 2 contingency table, it was observed 
that low birth weight was noticed in 37 (61.7%) patients in 
exposed group while in 19 (31.7%) patients in unexposed 
group. There was significant association of low birth weight 
was observed with abnormal Doppler waveform i.e. risk ratio 
was 1.839 (95% Confidence interval = 1.261, 2.681, p-value < 
0.001). By using the 2 x 2 contingency table, it was observed 
that need for NICU admission was noticed in 43 (71.7%) 
patients in exposed group while in 13 (21.7%) patients in 
unexposed group. There was significant association of low 
birth weight was observed with abnormal Doppler waveform 
i.e. risk ratio was 2.891 (95% Confidence interval = 1.877, 
4.453, p-value < 0.001) (Table 2). 
 
Table 1: basic characteristics of females in both groups (n = 120) 

Feature Doppler Wave Form p-
value  Abnormal  Normal 

Age 27.40 ± 4.77 28.51± 5.23 0.227 

Gravidity 2.97 ± 1.28 2.44± 1.15 0.019 

Parity 1.64 ± 0.79 1.87 ± 0.91 0.142 

Gestational age at recruitment 30.69 ± 2.19 31.11± 1.92 0.266 

Gestational Age at delivery 36.12 ± 5.63 37.91± 3.69 0.042 

Mode of  delivery 

Cesarean section 39 (65.0%) 28 (46.7%) 0.043! 

Elective 19 (48.7%) 17 (60.7%)  

Emergency 20 (51.3%) 11 (39.3%)  

Vaginal 21 (35.0%) 32 (53.3%)  

Spontaneous 12 (57.1%) 24 (75.0%)  

Assisted 9 (42.9%) 8 (25.0%)  

Birth Weight 2.07 ± 0.90 2.48 ± 1.12 0.029 

Apgar Score at 5 minutes 6.60 ± 1.70 7.95 ± 2.47 0.001 
! difference between cesarean and vaginal delivery 

 

 
Table.2 Association of adverse neonatal outcome with abnormal Doppler findings 

Neonatal outcome 
Doppler Wave Form 

Total 
RR 

95% CI Abnormal  Normal  

Low Birth Weight 
Yes 37 (61.7%) 19 (31.7%) 56 (46.7%) 1.839 

1.261, 2.681 No 23 (38.3%) 41 (68.3%) 64 (53.3%) 

Need for NICU 
admission 

Yes 43 (71.7%) 13 (21.7%) 56 (46.7%) 2.891 
1.877, 4.453 No 17 (28.3%) 47 (78.3%) 64 (53.3%) 

P - value < 0.001 (Significant association obseved0 

 

DISCUSSION 
 

In our study, we observed that the low birth weight was 
significantly associated with abnormal Doppler waveform 
findings i.e. 37 (61.7%) patients in exposed group while in 
19(31.7%) patients in unexposed group and risk ratio was 
1.839 (95% Confidence interval =1.261, 2.681, p-value 

<0.001). It was also observed that need for NICU admission 
was also significantly associated with abnormal Doppler 
waveform findings i.e. 43(71.7%) patients in exposed group 

while in 13(21.7%) patients in unexposed group and risk 
ratio was 2.891 (95% Confidence interval = 1.877, 4.453, p-
value < 0.001).  

In a previous research, total of 39 IUGR detected 
newborns who fulfilled the selection criteria, including 41 
gestational age infants and 33 birth weight infants. The IUGR 
group, gestational age group, and birth weight group had mean 
birth weights and gestational ages of 744 g and 29.6 weeks, 
1370 g and 29.7 weeks, and 781 g and 25.5 weeks, 
respectively. IUGR newborns had a higher mortality rate than 
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gestational age infants (20.5% vs. 0%), although it was lower 
than birth weight infants (30%). Total ventilator days, total 
oxygen days, days to full feeds, and patent ductus arteriosis 
were greater in IUGR newborns than gestational age infants in 
surviving infants, but lower in birth weight infants13. 

In another study, 18 individuals (39.63%) were 
diagnosed with IUGR, whereas 28 patients (60.48%) were 
identified as non-IUGR. Asymmetrical IUGR was found in 
66.24% of IUGR infants, whereas symmetrical IUGR was 
found in 33.76%. On SFH, 39.53% of infants were suspected 
of having IUGR, while 28% of IUGR babies were suspected on 
ultrasound. As an outcome measure, 25% of babies were born 
with birth weights below the 10th percentile14. 

According to previous study, 43(52.4%) of 82 growth-
restricted patients had normal Doppler results, whereas 
27(32.9%) had impaired arterial parameters and 12 (14.6%) 
had impaired venous parameters. The mean first-minute Apgar 
scores for the group with normal Doppler flows were 
7.57±1.53, 6.8± 2.00 for the group with a compromised arterial 
system, and 4.00±1.94 for the group with a compromised 
venous system. Two patients in the normal Doppler flow group 
(n=42), four instances in the impaired arterial flow group 
(n=27), and eleven cases in the impaired venous flow group 
(n=11) had fifth minute Apgar scores of less than six15. 

The incidence of IUGR in preterm infants and neonates 
was 13.1% over five years. Premature infants with IUGR made 
up 18.6% of the total. The total mortality rate was 4.1%, 3.6% 
for perinatal deaths, and 2.7% for neonatal deaths. Intrauterine 
foetal mortality was found in 1.4% of cases, all of which were 
linked to birth weights below the third percentile. The typical 
pregnancy lasted 34 weeks and 4 days. There was a high pr%. 
Deformities were found in 11.4%t of preterm newborns with 
IUGR, and chromosomal abnormalities were found in around 
2%. About 46.4% of children have been admitted to the 
NICU16. 

Perinatal morbidity and death were shown to be 
considerably higher in the group with a compromised umbilical 
artery blood type in previous studies. Group I had a birth 
weight of 742 ± 126 grams, whereas group II had a birth 
weight of 1680 ± 259 grams. This was a statistically significant 
change (P=0.0001). Reverse end-diastolic flow fetuses 
experienced higher morbidities than absent end-diastolic flow 
fetuses17. 

The frequency of oligolydramnios and abnormal non-
stress test was greater in fetuses with aberrant umbilical flow 
velocimetry than in fetuses with normal umbilical flow, 
according to current research. In fetuses with aberrant 
umbilical Doppler velocimetry, the average birth weight, 
diagnosis to delivery interval, and gestational age at delivery 
were all lower, with a greater likelihood of admission to the 
neonatal critical care unit. In that study, there was no perinatal 
death.18 As well as in our study, we did not observed any 
neonatal or perinatal death. 
 

CONCLUSION 
 

The percentage of NICU admission was 46.7% and the 
percentage of low birth weight was 46.7% in intrauterine 
growth restriction. The mean birth weight was significantly 
lower in group I and the mean APGAR score was also 
significantly lower in group I. Effect modifiers like age, 
gestational age, gravidity and parity have significant effect on 
APGAR score and admission to NICU.  
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