
SD ratio is significantly higher at 2.93 ± 0.22 for those 
with both conditions, compared to 2.47 ± 0.34 for 
those without, with a p‐value of 0.000 (Table 2). 

 
Discussion 
 
Many factors, including fetal urine volume, amni‐

otic fluid perfusion, and maternal hydration, affect 
the amount of amniotic fluid [13]. The purpose of 
this study was to examine the hemodynamic changes 
in the umbilical artery in third‐trimester pregnant 
women with oligohydramnios, gestational hyperten‐
sion, and those who had both conditions. Oligohy‐
dramnios was found to be a very reliable predictor 
for these problems by Manning et al when they ex‐
amined a sizable, pre‐screened population of indi‐
viduals [14]. The UA has evolved into the first and 
most extensively researched foetal artery since the 
use of ultrasonography Doppler in obstetrics. Ac‐
cording to Tannirandorn and Phaosavasdi's research, 
pregnancy complications including oligohydramnios 
and foetal hypoxia are frequently associated with the 
lack of diastolic flow [15,16]. 

In our study, the mean + SD maternal age was 26.5 
+ 3.1 years. In a study conducted by Jabeen et al. [17], 
the average age of the pregnant women was 33.67 
years. Ayyuba et al. [18], also conducted a study on 
women age 31.33 ± 5.92 years. Maternal age in Ra‐
sool et al. [19], study was similar to our study as the 
mean age was 26.7 ± 4.1 years, the mean age of Akin 
et al [20] study population was also 25±4. The mean 

+ SD gestational age in our study was 36.6 + 1.7 
weeks, in study conducted by Jabeen et al [17] the 
average gestational period was 33.57 weeks. In Udo 
et al [21] study the gestation age was 26 and 40 
weeks. In Rasool et al’s [19] study the gestational age 
was 32.1 ± 2.3 weeks, and in Akin et al [20] the aver‐
age gestational age was 37.4±1 weeks. 

In our study mean + SD umbilical artery Pulsatility 
index (PI) was 0.8 + 0.1, Resistive index (RI) was 0.6 
+ 0.09 and mean systolic to diastolic (S/D) ratio was 
2.5 + 0.3 in all 88 participants. In Jabeen’s et al [17] 
study the mean± systolic to diastolic (S/D) ratio for 
the umbilical artery was 3.01 ± 0.79 SD. The mean ± 
SD pulsatility index (PI), of the umbilical artery, was 
1.11 ± 0.64. The mean ± SD resistive index (RI) of the 
umbilical artery was 0.66± 0.13 SD.  

In our study, the mean umbilical artery resistive 
index in normal women and women with oligohy‐
dramnios was 0.6. However, in women with gesta‐
tional hypertension and in women with both 
gestational hypertension and oligohydramnios mean 
RI of umbilical artery was 0.7. In Rasool et al [19] 
study the mean ± SD resistivity Index in normoten‐
sive women was 0.6 ± 0.1 and in hypertensive 
women, RI was 0.7 ± 0.01. In Awan et al [22] study 
the umbilical artery RI for hypertensive women was 
0.68 and in normotensive mean RI was 0.64. In 
Hashemi et al [23] study the mean umbilical artery 
RI was 0.77 in study group and 0.64 for control 
group. Esawi et al [24] stated in his study that resis‐
tive index of umbilical artery in pregnancy induced 
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Table 2. Comparison of umbilical artery Doppler between normal, hypertensive, oligohydramnios, 
     gestational hypertension, and oligohydramnios with gestational hypertension. 

Group                                    UA RI (Mean ± SD)          p‑value       UA PI (Mean ± SD)         p‑value     SD Ratio (Mean ± SD)   p‑value 
Normal                                           0.60 ± 0.04                    0.947                 0.83 ± 0.04                   0.584                   2.29 ± 0.21               <0.001 
Hypertensive                               0.63 ± 0.09                    0.013                 0.88 ± 0.09                  <0.001                 2.91 ± 0.20               <0.001 
Oligohydramnios                        0.57 ± 0.10                    0.025                 0.77 ± 0.09                  <0.001                 2.34 ± 0.26               <0.001 
Gestational Hypertension        0.64 ± 0.07                    0.051                 0.87 ± 0.07                   0.157                   2.83 ± 0.26                 0.001 
Oligohydramnios + HTN           0.62 ± 0.11                    0.354                 0.89 ± 0.10                   0.002                   2.93 ± 0.22               <0.001 
Note: UA RI = Umbilical Artery Resistive Index, UA PI = Umbilical Artery Pulsatility Index,                                                           

        SD Ratio = Systolic/Diastolic Ratio, HTN = Hypertension


