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ABSTRACT: 

Introduction:Gestational hypertension, Preeclampsia, Eclampsia are pregnancy 

specific syndrome characterised by reduced organ perfusion secondary to 

vasospasm and endothelial pathology.Hypertensive state of pregnancy affect 

maternal and fetal circulation leading to prematurity, IUGR, Fetal demise.So it is a 

major cause of maternal and perinatal morbidity and mortality 

worldwide.Identification of pregnancy at risk for preventing perinatal morbidity 

and mortality is a primary goal of obstetrics care. 

Material & methods:This is a comparative study. The  study  group comprised of 

HDP women who underwent bothcardiotocograph as well as 

Doppler(CEREBROPLACENTAL RATIO). Approval of institutional ethical board 

taken.The study was conducted in SCB MCH on patient attending O&G ANC OPD 

and  TRIAGING ROOM for a period of 12 monthsafter  satisfying inclusion and 

exclusion criteria. 
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Results:Almost equal percentage of babies with normal and abnormal 5-minute 

APGAR score had abnormal CTG findings. This difference was not statistically 

significant (P value = 0.216). Still birth occurred in 13.8% having nonresponsive 

CTG compared to 3.8% in responsive CTG. This difference in proportion was also 

not statistically significant (P value = 0.118). Similarly, early neonatal death 

occurred in 18.2% having non-responsive CTG compared to 6.4% in responsive 

CTG. This difference in proportion was also not statistically significant (P value = 

0.088). 

Conclusion:The results shows the CPR predicts better compared to CTG as 

Sensitivity, Specificity, Positive predictive value and negative Predict ive value were 

higher CPR compared to CTG. 

Key words:cardiotocograph, hypertensive disorder of pregnancy, Gestational 

hypertension. 

 

INTRODUCTION 

Evidence from randomised trial suggest that if women with hypertensive disorder of 

pregnancy are subjected to Doppler studies of middle cerebral artery (representing  

fetal status) and umbilical artery (representing placental status) thus obtaining 

CEREBROPLACENTAL RATIO=PI(MIDDLECEREBRAL ARTERY/PI 

UMBILICAL ARTERY) and antepartum fetal surveillance with 

CARDIOTOCOGRAPH(abnormality in FHR pattern owing to pathophysiological 

changes in fetoplacental reserve) a clinically significant reduction in perinatal 

mortality may be expected.Prediction of adverse pregnancy outcome is one of the 

main concerns of modern obstetrics. Clinical research has focused on the 

cerebroplacental ratio (CPR) as a possible reliable tool for the identification of fetuses 

that fail to reach their growth potential at term and thus for the prediction of adverse 

pregnancy outcome1,2. CPR is calculated as the absolute ratio between the Doppler 

pulsatility indices (PIs) of fetal middle cerebral artery (MCA) and umbilical artery 

(UA) or as the ratio between the corresponding multiples of the median (MoM) for 

gestational age3,4. Fetal chronic hypoxemia results from various obstetric conditions, 

of which placental insufficiency is the most common. In this condition, fetal brain 

sparing leads to persistent redistribution of the fetal blood in order to maintain 

delivery of oxygen and nutrients to the brain5. Increased resistance in placental 

vessels is associated with vasodilatation and reduced resistance in the cerebral vessels, 

leading to increased UA‐PI, decreased MCA‐PI and low CPR. This effect has been 
studied mostly in small for gestational age (SGA) fetuses, but more recently its 

potential role as a predictor of adverse perinatal outcome has also been studied in 

appropriate for gestational age (AGA) fetuses6.Hypertensive disorder of pregnancy 

(Eclampsia,Preeclampsia and Gestational hypertension) is a pregnancy specific 

syndrome characterized by reduced organ perfusion secondary to vasospasm and 

endothelial pathology. There are several hall mark studies which have already 

established the two arms of the fetal circulation (middle cerebral artery pulsatil ity 

index and umbilical artery pulsatility index) both in normal and compromised fetuses. 

We felt that the actual problem starts from uterine vessels and finally the changes are 
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reflected in the cerebral circulation. We wanted to compare whether alterations in 

uterocerebral ratio reflect the flow dynamics better than umbilical-cerebral ratio. The 

vascular changes in these conditions can be reflected in Doppler studies well in 

advance compared to the conventional antenatal tests of fetal well-being. The brain 

sparing effect is maximum 2 or 3 weeks before the occurrence of late decelerations on 

cardiotocogram, suggesting that patient with a high risk for unfavorable pregnancy 

outcome may have alteration in the blood flow in the middle cerebral artery 2-3 weeks 

prior to the delivery 7,8. As placental insufficiency occurs, several changes occur in 

fetal circulation, culminating with the brain sparing, characterized by blood flow 

redistribution with priority to important organs like brain and heart adrenals at the  

expense of spleen, kidney, and peripheral circulation.Cerebroplacental (CP) ratio is a 

well-established predictor of unfavorable pregnancy outcomes, while cerebrouterine 

(CU) ratio is fairly new ratio of vascular impedance between MCA and uterine 

arteries, which has not been commonly evaluated 9.Fetal hypoxia is one of the major 

causes of high perinatal morbidity and mortality rates10. It may lead to various 

neurodevelopmental disabilities, ranging from difficulties in school to dyslexia, 

attention deficit hyperactivity disorder (ADHD), vision or hearing impairment, and 

mental disorders, including cerebral palsy11. Fetal hypoxia activates a number of 

defense mechanisms, such as modification of fetal heart rate (FHR), increase in blood 

pressure and redistribution of blood to the heart, brain, and adrenal glands. Low 

oxygen partial pressure (pO2) leads to cerebral vasodilation and a fall in vascular 

resistance, which results in a decrease in middle cerebral artery resistance index 

(MCA RI) values.Doppler ultrasound tests such as C/U evaluation are commonly used 

nowadays, and enable one to assess blood flow disturbances in placento-umbilical and 

feto-cerebral circulations 12. The C/U evaluation is used to detect and assess the fetal 

response to oxygen deficiency in utero. With the progress of pregnancy, the resistance 

in fetal circulation decreases gradually. Nevertheless, the values of MCA RI should 

remain higher than umbilical artery resistance ratio (UA RI) values, which implicates 

that C/U, being the ratio of MCA RI to UA RI, should be higher than 1–1.1 in 

uncomplicated pregnancies 13. Animal experiments revealed high diagnostic value of 

C/U in the detection of fetal circulatory redistribution, also known as the brain-

sparing effect (BS). The values of the index decreased proportionally to the reduction 

of pO2 in the blood. Moreover, when fetal hypoxia occurred, C/U showed better 

correlation with pO2 reduction than MCA RI.The Brainsparing phenomenon is 

considered as an adaptive mechanism of the fetus which is activated to protect the 

fetal brain in adverse conditions. Despite the diverse and often controversial results 

concerning the assessment of the newborn, long-term evaluation of children with 

brainsparing in utero showed that the phenomenon does not completely protect the 

brain against the effects of hemodynamic changes. Long-term studies have shown that 

children with BS have lower IQ scores, impaired cognitive function, attention deficit, 

and greater difficulties at school 14 
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AIM & OBJECTIVES OF THE STUDY 

To compare the sensitivity, specificity, Positive predictive value(PPV), Negative 

predictive value(NPV) of CARDIOTOCOGRAPH and CEREBROPLACENTAL 

RATIO and determining their efficacy in predicting the fetuses at greater risk of 

adverse perinatal outcome in patient with hypertensive disorder of pregnancy. 

 

MATERIALS AND METHODS 

This is a comparative study. The  study  group comprised of HDP women who 

underwent both   cardiotocograph as well as Doppler(CEREBROPLACENTAL 

RATIO). Approval of institutional ethical board taken.The study was conducted in 

SCB MCH on patient attending O&G ANC OPD and  TRIAGING ROOM for a 

period of 12 months (1stjuly 2019 to 30thjune 2020)after  satisfying inclusion and 

exclusion criteria.INCLUSION CRITERIA are Singleton pregnancy with HDP, 

GAcompleted 32weeks at the time of study. EXCLUSION CRITERIA are Multiple 

gestations, Fetal anomalies, Patient with other associated medical conditions, like 

DM,anemia,vascular disease,etc, Patient with associated obstetric complications, like 

APH,PPROM, Patient in active labourAfter giving informed consent antenatal 

women >32completed weeks of gestational age with HDP were  accessed for 

inclusion and exclusion criteria and then selected for study. The preliminary 

demographic and obstetric data were documented. 100 samples underwent  

cardiotocography ,then divided into 2 subgroups representing reassuring and 

nonreassuring/pathological CTG. Same 100 samples were subjected to colour Doppler 

of MCA  and UA and theCerebro placental ratio = pulsatility index of middle cerebral 

artery/PI of Umbilical Artery was calculated. Patients were dvided into two groups 

depending on the basis of  CP RATIO  CP RATIO >1 normal and CP RATIO<1 

abnormal. Follow up was done with respect to fetal outcome for live birth/s till 

born,Baby weight ,5 min APGAR SCORE,SNCU admission & early Neonatal 

Death .After collecting the information datas were compiled ,tabulated and analysed 

using SPSS windows software 16. Descriptive statistics like mean,standard deviation 

for continuous variables ,frequencies ,percentage for categorical variables was 

determined. Association of CP RATIO and CARDIOTOCOGRAPH with other 

categorical variables was  determined with CHI SQUARE TEST. Pearson correlation 

coefficient was used to show the association of CTG and CP RATIO with quantitative 

variables.The logistic regression model was used to calculate the adjusted odds ratio 

by bivariate analysis. The variables which had significance level of >0.2 was   

included.P VALUE <.05 was considered significant. 

 

RESULT 

Mean age of the study participants was 26.90 ± 5.14 years with a minimum of 18 

years to a maximum of 45 years. Age distribution showed a higher incidence of HDP  

in the age group of less than 25 years(45%) while almost equal proportion were 

present in 25 – 30 years (28%) and more than 30 years (27%) of age. 58% were 

primigravida,42% were multigravida. (Table 1) More than one fifth of the subjects 

had a history of abortion. Among them 11  had 2 abortion and 11% had history of 
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more than 2 abortions.All the patients had some form of hypertensive disorder of 

pregnancy. Further classification suggested that 26% had antepartum eclampsia, 20% 

had gestational hypertension, and 5% had mild pre-eclampsia. Majority of the 

participants had severe pre-eclampsia (49%).Mean gestational age at delivery was 

37.59 ± 1.88 weeks with a minimum of 32 and a maximum of 40 weeks. Mean 

birthweight was 2.52 ± 0.45 kilograms with a minimum of 1 kg to a maximum of 3.4 

kilograms. Majority of the patients undergone LSCS (63%) while rest delivered baby 

by normal vaginal delivery. In 35% of cases amniotic fluid shown a meconium stain. 

44% of the newborn were low birth weight baby while 41% were preterm. (Table 2) 

Fetal outcome of the study participants was shown in table 5. About 94% babies were 

live birth,Still birth was seen in 6% of the subjects. Among the live birth 9  babies 

died in early neonatal period.Abnormal APGAR score(</7) was found in 57% of the 

newborns. 30% of the newborns required SNCU admission and early neonatal death 

was found in 9% of cases. (Table 3).Table 4 shows the association of CPR findings 

with different maternal characteristics. Although higher proportion of mother in the 

more than 30 years age group showed normal CPR (32.4%) compared to abnormal 

CPR (15.6%). This difference in proportion was not statistically significant (P value = 

0.149). Similarly,  gravida and history of abortion did not show any statistically 

significant association with the CPR findings (P value > 0.05). Almost equal 

proportion of preterm and term newborn showed an abnormal CPR with no 

statistically significant difference (P value = 0.958). Those who undergone LSCS 

showed a higher percentage of abnormal CPR (84.4%) compared to the normal CPR 

(52.9%). This difference in proportion was statistically significant (P value < 0.002).  

(Table 5) Higher proportion of newborn with poor 5 minsAPGAR score showed 

abnormal CPR (84.4%) while only 15.6% with normal APGAR score showed a 

abnormal CPR. This difference was statistically significant (P value < 0.001).  LBW 

babies had higher proportion of abnormal CPR (59.4%) compared to normal (36.8%) 

(P value < 0.001).  Those having meconium stained liquor had higher percentage of 

abnormal CPR (65.6%) which was also statistically significant (P value < 0.001).  

(Table 6) Fetal outcome and early neonatal deaths were significantly associated with 

the abnormal CPR finding with a p value less than 0.001.Comparison of APGAR 

scores with CPR findings was shown in figure Abnormal CPR was found in all babies 

with APGAR score 4, and it steadily decreased as the APGAR score increased  from 4 

to 9. Association of fetal outcome with CTG findings was shown in table number 8. 

(Table 7) Almost equal percentage of babies with normal and abnormal 5-minute 

APGAR score had abnormal CTG findings. This difference was not statistically 

significant (P value = 0.216). Still birth occurred in 13.8% having nonresponsive CTG 

compared to 3.8% in responsive CTG. This difference in proportion was also not 

statistically significant (P value = 0.118). Similarly, early neonatal death occurred in 

18.2% having non-responsive CTG compared to 6.4% in responsive CTG. This 

difference in proportion was also not statistically significant (P value = 0.088). We 

also did not find any statistical significant  association of CTG findings with 

birthweight, color of amniotic fluid, and SNCU admission. The following tables 

depicts the predicting capabilities of CTG and CPR to predict adverse perinatal 
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outcome in patient with HDP.(Table 8) The results shows the CPR predicts better 

compared to CTG as Sensitivity, Specificity, Positive predictive value and negative 

Predictive value were higher CPR compared to CTG. 

 

Table 1:  Gravida status of the study participants  

Obstetric history Frequency Percentages 

Gravida 

Primigravida 

Multigravida 

 

58 

42 

 

58.0 % 

42.0% 

Abortion 

None 

1 

2 or more 

 

78 

11 

11 

 

78.0 % 

11.0 % 

11.0 % 

 

Table 2-Association of Intrapartum factors in study population 

Intrapartum factors Frequency Percentages  

Mode of delivery 

Vaginal 

LSCS 

 

37 

63 

 

37.0% 

63.0% 

Color of amniotic fluid 

Clear 

Meconium stained 

 

65 

35 

 

65.0% 

35.0% 

Birthweight 

LBW 

Normal 

 

44 

56 

 

44.0% 

56.0% 

Gestational age 

Preterm 

Term 

 

41 

59 

 

41.0% 

59.0% 

 

Table 3: Fetal outcome of the study participants  

Parameters number Frequency 

Birth weight  

LBW 

NORMAL 

 

44 

56 

 

44% 

56% 

Still birth 

Absent  

Present 

 

94 

6 

 

94.0% 

6.0% 

5 min Apgar score 

Normal 

Abnormal 

 

43 

57 

 

43.0% 

57.0% 
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SNCU admission 

Absent 

Present 

70 

30 

70.0% 

30.0% 

Early neonatal Death 

Absent 

Present 

 

82 

9 

 

90.2% 

9.8% 

 

Table 4: Association of CPR with different maternal characteristics  

Variable CPR Abnormal 

N (%) 

CPR normal 

N (%) 

P value 

Age 

< 25 

25 – 30 

> 30 

 

15 (46.9) 

12 (37.5) 

5 (15.6) 

 

30 (44.1) 

16 (23.5) 

22 (32.4) 

 

0.149 

Gravida 

Primi 

Multi 

 

22 (71.0) 

9 (29.0) 

 

36 (52.9) 

32 (47.1) 

 

0.091 

History of 

abortion 

No 

Yes 

 

27 (87.1) 

4 (12.9) 

 

61 (89.7) 

7 (10.3) 

 

0.702 

Gestational age 

Preterm 

term 

 

13 (40.6) 

19 (59.4) 

 

28 (41.2) 

40 (58.8) 

 

0.958 

Mode of delivery 

Vaginal 

LSCS 

 

5 (15.6) 

27 (84.4) 

 

32 (47.1) 

36 (52.9) 

 

0.002 

 

 

Table 5: Association of fetal outcome with CPR 

Variable CPR Abnormal 

N (%) 

CPR normal 

N (%) 

P value 

APGAR 

Normal 

Abnormal 

 

5 (15.6) 

27 (84.4) 

 

16 (23.5) 

52 (76.5) 

 

< 0.001 

Birthweight 

LBW 

Normal 

 

19 (59.4) 

13 (40.6) 

 

25 (36.8) 

43 (63.2) 

 

< 0.001 

Color of amniotic Fluid 

Clear 

Meconium stained 

 

11 (34.4) 

21 (65.6) 

 

54 (79.4) 

14 (20.6) 

 

< 0.001 

Fetal outcome 

Live birth 

 

27 (84.4) 

 

67 (98.5) 

 

0.005 
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Stillborn 5 (15.6) 1 (1.5) 

SNCU admission 

Absent 

Present 

 

12 (37.5) 

20 (62.5) 

 

58 (85.3) 

10 (14.7) 

 

< 0.001 

Early neonatal death 

Absent 

Present 

 

24 (75.0) 

8 (25.0) 

 

67 (98.5) 

1 (1.5) 

 

<0.001 

 

Table 6: Association of fetal outcome with CTG  

Variable CTG 

Responsive 

N (%) 

CTG Non-

responsive 

N (%) 

P value 

APGAR 

Normal 

Abnormal 

 

31 (39.7) 

47 (60.3) 

 

12 (54.5) 

10 (45.5) 

 

0.216 

Birthweight 

LBW 

Normal 

 

30 (38.5) 

48 (61.5) 

 

14 (63.6) 

8 (36.4) 

 

0.036 

Color of amniotic fluid 

Clear 

Meconium stained 

 

54 (69.2) 

24 (30.8) 

 

11 (50.0) 

11 (50.0) 

 

0.095 

Fetal outcome 

Live birth 

Stillborn 

 

75 (96.2) 

3 (3.8) 

 

19 (86.4) 

3 (13.6) 

 

0.118 

SNCU admission 

Absent 

Present 

 

55 (70.5) 

23 (29.5) 

 

15 (68.3) 

7 (31.8) 

 

0.833 

Early neonatal death 

Absent 

Present 

 

73 (93.6) 

 5 (6.4) 

 

18 (81.8) 

4 (18.2) 

 

0.088 

 

TABLE 7: Group Comparison of parameters 

GROUP A Normal CTG +CPR 

B NORMAL CTG+ABNORMAL CPR 

C ABNORMAL CTG+NORMAL CPR 

D ABNORMAL CTG+ABNORMAL CPR 

 

 PARAMETERS A(55) B(22) C(14) D(9) 

Neonatal 

outcome 

 

healthy 43 10 7 4 

LBW 12 9 6 3 

STILLBORN 0 3 1 2 

 Early neonatal 1 3 1 3 
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death 

LIQUOR CLEAR 46 8 8 3 

MSAF 9 14 6 6 

APGAR 

SCORE 

>/7 47 4 12 3 

<7 8 18 2 6 

NICU 

ADMISSION 

YES 10 13 2 6 

NO 45 9 12 3 

 

DISCUSSION- 

In our study population  of HDP ,majority were below 25 years of  age(45%) and 

primigravida(58%)  corroborating to  result in several other studies vikrampatil 

et.al15.Among study population majority were severe preeclampsia(49%) followed by 

antepartum eclampsia(26%)  consistent with results obtained by Adiga P et al16 and  

Nomura RM et al17An analysis of the distribution of surveillance indications showed 

that the women with the most compromised fetuses such as severe preeclampsia with 

abnormal CPR and nonreasuuring CTG, required a delivery at an earlier gestational 

age than patient with normal CPR and CTG which had a greater proportion of mild 

pre-eclamptic women who continued till term. Considering the mode of 

delivery,former group  had the majority of operative deliveriesfor suspected fetal 

compromise consistent with study done by Choudhury n et al.18 In present study, the 

highest percentage of perinatal complications and perinatal deaths were seen in 

groups with abnormal CTG and CPR.12 patients in group B had newborns with 

perinatal complications, meconium staining present in 14out of 22 newborns, APGAR 

<7 was present in 18 newborns, and NICU admissions were seen in all 13newborns, 

while in group D,  6 newborns had meconium staining and 6 had  APGAR <7 with 6 

NICU admission and 5 perinatal death. Average birth weight was also lower in group 

B and D with abnormal Doppler waveforms, as compared to group A and C with 

normal Doppler waveforms. Yelikaret al19 showed in their study that maximum 

number of neonates from Group B and D (where Doppler was abnormal) had 

meconium staining, APGAR <7, and NICU admissions.Similarly,GroupD where both 

the tests CTG and CPR) were abnormal had the least mean birth weight and a 

majority of the perinatal deaths were from Group D, six out of 18 women in that 

group. Both these group had abnormal Doppler studies. Radhikaet al20 in their study 

found that Group A where both test results were normal had majority of cases (55%; 

11/20) and had the least morbidity. Group D which had the maximum number of 

cases of combined pre-eclampsia with IUGR (81.25%; 13/16), had both the test 

results abnormal, and had the worst perinatal outcomeIn present study, prediction 

value of abnormal Doppler velocimetry was significantly higher than CTG; and 

Doppler studies showed a better role in predicting perinatal outcome. A similar 

comparative study between NST and Doppler waveforms was done by Ottet al21. In 

that study also Doppler was found to be more efficacious than NST. The fetuses with 

a normal NST, but abnormal Doppler waveforms had worse outcome than those with 

an abnormal NST and a normal Doppler study; those for whom both tests were 



European Journal of Molecular & Clinical Medicine  

 

ISSN 2515-8260   Volume 07, Issue 11, 2020 

 

7317 

 

abnormal experienced the worst outcome. This result was similar to present study, 

which showed the similar findingsAn Indian study22 , which compared the efficacy of 

Doppler velocimetry and NST in predicting fetal compromise in utero in cases of 

severe pre-eclampsia or IUGR, had observed that Doppler waveform abnormalities 

preceded NST changes with a lead time of 4.14 days. There were 14 perinatal deaths 

in that study, five  of which occurred in the group where both the tests were abnormal. 

The authors concluded that Doppler study identifies fetal compromise earlier than 

NST. The lead time helps to plan delivery in preterm compromised pregnancies, 

resulting in better perinatal survival.The sensitivity and specificity of cerebro 

placental ratio was 89.3% and 59% in present study, respectively. However, 

sensitivity varied from 68%88, 83.3%23 and 98%23 in different studies. The specificity 

was also variable in different studies, from 66%90 to 100%24. In the study by Banoet 

al23 CPR had the highest specificity (100%) when compared to other indices in 

predicting NICU admissions and APGARR<7 at 5 minutes. The study showed 

positive predictive value and negative predictive value as 100% and 90% respectively. 

Fong et al91in their study found the sensitivity and specificity to be 51.3% and 80.6% 

respectively. In this study positive predictive value and negative value was 73.8% 

and81.2% respectively. MCA/UA pulsatility index ratio is better in predicting 

perinatal outcome as it not only incorporates data on the placental status b ut also on 

fetal response. Gramelliniet al.22 found that the cerebroplacental ratio remains 

constant in the last 10 weeks of pregnancy. They have also shown that it provides a 

better diagnostic accuracy than umbilical artery and middle cerebral artery pulsatility 

index considered alone. According to clinical manifestations and severity of 

preeclampsia no statistically significant differece in CTG findings (severe 

preeclampsia compared to mild) was found.25 The appearance of a warning CTG 

findings, especially the occurence of variable decelerations was significantly greater 

in fetuses with preeclampsia and IUGR, as well as in our study, because these 

conditions are often associated with olygoamnion, and the decreased amount of 

amniotic fluid increases the risk of compression of the umbilical cord. In their 

statement, Kurjak and Matijević suggest that one third of fetuses with IUGR show 
positive oxytocin stress test 26. In chronic intrauterine fetal hypoxia, the pathological 

CTG pattern is only a late manifestation of placental insufficiency. In the initial stage 

of centralization of blood flow, CTG pattern may still be normal. However, in the 

advanced stage it comes to progressive changes, there is a significant reduction in the 

amount of amniotic fluid, oxytocin test become positive, followed by the appearance 

of pathological CTG finding even in peace .27 As the centralization of blood flow 

occurs only when the fetus is already suffering from hypoxia and acidosis, the pO2 

and pH decline is present in fetal blood. The rate of perinatal mortality in this group 

of fetuses is high, and survived fetuses have a high incidence of neonatal 

complications such as neonatal asphyxia, meconium aspiration syndrome, 

hypoglycemia, polycythemia, necrotizing enterocolitis, and hemorrhage due to 

vasoconstriction and hypoxia in certain organs 28. Therefore, for the purpose of 

reduction of perinatal morbidity and mortality, the advantage is given to a more 

sensitive diagnostic methods such as Doppler ultrasonography, especially for the 
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purpose of monitoring HDP patient. The study of Rahman et al. suggested that 

cardiotocography as a simple and non-invasive method has its place especially as a 

screening in high-risk pregnant women in order to detect fetal distress already present, 

as well as to prevent delay in completion of pregnancy 29. CPR represents the 

interaction of alterations in blood flow to the brain and is manifested by increased 

diastolic flow. It is due to the cerebrovascular dilatation resulting from hypoxia and 

increased placental resistance causing decreased diastolic flow of the umbilical artery 
96. Increase in diastolic flow with decreased pulsatility index shows the brain sparing 

taking place in compromised fetuses29-31.Cerebral placental ratio is constant during 

pregnancy especially after 30 weeks and 1 is used as the cut off value;  all values <1 

are considered abnormal 32. In this present study, it was shown that the CPR was 

calculated and showed a mean value of 0.98, ranging between 0 to 2.27, the value 

below 1.0 was considered as abnormal, and value above 1.0 was considered as normal.  

It was  found that CPR did not vary with maternal age, inferring that there was no 

influence of maternal age on CPR. There is statistically significant association 

between the birth weight of babies and the CPR values, with babies weighing low, 

had significantly lower (abnormal) CPR values compared to the ones who had higher 

birth weight. This is consistent with the results obtained by Adiga P et al., who 

studied the value of CP ratio in prediction of neonatal outcomes that had good 

negative predictive value in predicting adverse neonatal outcome33.All the values 

were statistically significant (p<0.01). On the other hand Eser A et al., in their cross-

sectional study that included 185 women, that studied the predictive value of CP ratio 

in prediction of neonatal outcomes in preeclampsia34 showed no significant positive 

correlation between abnormal CP ratio and poor Apgar score, as p-value=0.1, showed 

no significant positive correlation between abnormal CP ratio and poor APGAR score, 

as p-value=0.1.Redistribution of blood flow occurs at an early stage in fetal 

adaptation to hypoxemia (brain-sparing reflex), wherein there will be an increased end 

diastolic flow resulting in decrease in Middle Cerebral Artery PI and RI, than 

umbilical artery values,thus lowering CPR.35However, there are few limitations of our 

study, as it was hospital based, had small sample size and there were no control 

populations. As present study was done in the teaching institution and different scans 

are done by different radiologists, hence there might be inter-observer variations. The 

aim of future research should be to minimize the risks of fetal morbidity and mortality 

further by the optimal timing of delivery. There is potential to improve the specificity 

of fetal surveillance tests, example, better methods of biometry and amniotic fluid 

volume estimation with three dimensional ultrasound and measurement of 

subcutaneous tissue. Improved knowledge of fetal physiology can be gained from 

research of fetal circulation with Doppler studies.36Computer analysis of fetal heart 

rate can increase the specificity of that test and combining both as an integrated test 

will make optimal use of antenatal fetal surveillance.37 
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CONCLUSION- 

A substantial burden of maternal and perinatal morbidity and mortality is associated 

with hypertensive disorders of pregnancy, more so in eclampsia and severe pre-

eclampsia group as compared to gestational hypertension and mild pre-eclampsia. 

Both cardiotocography and Doppler ultrasonography have their places in the 

monitoring of pregnancies complicated by preeclampsia. The two methods 

complement each other in order to improve perinatal outcomes. CTG is irreplaceable 

as a first measure of rapid assessment of the fetal condition in newly diagnosed cases 

of preeclampsia, aiming also to detect complications from umbilical cord during its 

monitoring,Not all high-risk pregnancies with abnormal Doppler alone are indications 

for immediate termination. Those with abnormal Doppler with reactive NST could be 

successfully monitored and can be prolonged so that the little time period available 

can be utilized for steroid prophylaxis and planning the mode of delivery rather than 

an immediate ceserean section.On the contrary, a non-reactive NST with a normal 

Doppler study need not necessarily mean an adverse outcome. Considering the high 

false-positive rate of NST, it is better to look beyond and take a wise decision to avoid 

unnecessary cesarean sections.Also it is found that an abnormal Doppler with a non-

reactive NST is definitely associated with an adverse perinatal outcome than when 

only one of the above was abnormal. The incidence of premature induction, cesarean 

section for fetal distress, low APGAR, NICU admissions and need for ventilation 

were more in cases where both these tests were abnormal. Hence by combining the 

two, and acting appropriately, the incidence of adverse perinatal outcome may be 

reduced.Our set up  does not have computerized cardiotocography, and we believe 

that neither do the perinatal departments of the most developing countries, but 

certainly that its implementation to wide use would reduce intra- and inter- observer 

variability in the interpretation of conventional CTG patterns and increase its 

diagnostic value. Hypertensive disorders of pregnancy do have a significant impact on 

perinatal outcome. CPR assesses parameters on the placental side and also the fetal 

response. Doppler of the fetal circulation plays a crucial role in monito ring the 

redistribution of blood to the fetus and would help to determine the optimal time for 

delivery and predicting outcome. Present study shows that abnormal CPR is valuable 

in predicting the outcome of hypertensive disorders in pregnancy. Perinatal outcomes 

namely, preterm delivery, caesarean section and fetal compromise like low birth 

weight, lower APGAR at 5 minutes, requirement of NICU care can be  better 

predicted with lower CPR than CTG findings. 
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