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Abstract 

Aim: This study was to evaluate the applicability of Doppler velocimetry to determine its correlation with fetal 

outcome in dichorionic twin pregnancies. Material and methods: Doppler examination of the umbilical artery 

(UA) and middle cerebral artery (MCA) was performed in 57 twin pairs. Abnormal values of the umbilical 

artery pulsatility index (PI), umbilical artery Resistive index (RI) were above the 95th percentile and below 5th 

percentile for the Middle cerebral artery pulsatility index (MCA PI) and Middle cerebral artery resistivity index 

(MCA RI) for gestational week. The difference of UA PI ≥0.5 in twin pairs was considered abnormal. Results: 

33 subjects had a fetal discordance of greater than 15%. Birth weight was found to be significantly lower in 

subjects with Umbilical artery PI greater than 95
th

 percentile for gestational age (p=0.014). Abnormal MCA RI 

(P=0.018) and Umbilical artery RI values above 95
th

 percentile was significantly associated with increased risk 

of IUGR (intra uterine growth restriction) (P=0.036) and NICU (Neonatal intensive care unit) admission 

(P=0.005). Increased Umbilical artery PI values above 95
th

 percentile was significantly associated with IUGR 

(P=0.003). Increased Umbilical Artery systolic/diastolic ratio above 95
th

 percentile was significantly associated 

with IUGR (P=0.002), NICU admission (P=0.026) and still birth (P=0.026). Abnormal cerebra-umbilical ratio 

(<1.08) was significantly associated with IUGR (P=0.001) and still birth (P=0.025). Difference in pulsatility 

index of umbilical artery of both fetus (P1-P2 >0.5) was significantly correlated with increased degree of birth 

weight discordance of the twins, IUGR (P=0.001) and still birth (P=0.001). Conclusion: Abnormal Doppler 

values in discordant twin fetus are more likely to be associated with abnormal fetal outcome. 
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……………………………………………………………………………………………………………………… 

Introduction 

Twins account for 3.2% of all live births [1] and 

94% of all multiple births [2] and most twin 

gestations are  of dichorionic type. Infant mortality 

of twins is five times greater that for singletons (37 

vs. 7 per 1000 live births) [3]. Twins account for 

12% to 15% of neonatal deaths [4].  Prematurity 

and intrauterine growth restriction (IUGR) are the 

main issues that increase neonatal morbidity and 

mortality in multiple gestations. Abnormal fetal  
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growth is defined in two ways: (1) the estimated 

fetal weight is below the 10
th

 centile on a singleton 

curve; or (2) there is a 15% or more discordance in 

estimated weight between twins. 

 

Birth weight discordance complicates more than 

15% of twin pregnancies [5]. There is a higher rate 

of Intra uterine growth restriction in twins 

compared to singletons, probably caused by utero-

placental insufficiency resulting from increased 

metabolic demand or an abnormality involving 

placental implantation [6]. The neonatal mortality 
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rate increases with increasing growth discordancy. 

Fetal hypoxia induces redistribution in the fetal 

circulatory system by reducing vascular resistance 

at the level of the brain and an increased resistance 

in peripheral vessels which manifests as absence 

and reversal of diastolic flow in umbilical arteries 

[7]. 

 

Cerebral circulation is regulated by several 

metabolic, neurogenic, and chemical factors. Brain 

vasculature has the ability of autoregulation thus 

blood flow to brain increases in initial stages of 

hypoxia while during the time prior to intrauterine 

death, loss of adaptation mechanisms and 

reconstruction of the vascular bed occur resulting 

in normal MCA values [7]. 

Aim 

The aim of the study was to evaluate the usefulness 

of color Doppler in dichorionic twin pregnancies 

and to find its correlation with abnormal fetal 

outcome. 

Material and Methods 

study design: Observational longitudinal analytical 

study, sample size: 57 twin pregnancies, place of 

study: Department of Radiodiagnosis, Pt. JNM 

Medical college, Raipur (C.G), period of study: 

Feb 2015 to August 2016 (20 months) inclusion 

criteria: All antenatal patients between 17 to 42 

years of age with dichorionic type of twin 

pregnancies referred to the department of radio-

diagnosis, Dr. Bhimrao Ambedkar hospital, Raipur.  

 

Exclusion criteria: 1. Patient unwilling to take part 

in study, 2. Patients with monochorionic type of 

twin pregnancy, 3. ANC patients with triplets and 

quadruplets, 4. Twin with only one viable fetus, 5. 

Patients with pre-eclampsia. Equipment used: GE 

Voluson S8 Ultrasound machine having curvilinear 

probe (4hz) and linear probe (9Hz) with option of 

pulse wave and color Doppler.  

 

Growth discrepancy was defined as the intertwine 

birth weight difference expressed as a percentage 

(%) of the birth weight of the larger twin of 15% or 

more. Doppler examination was performed once or 

repeatedly.  

 

The last result before the delivery was included into 

the analysis. The gestational age was determined on 

the basis of the first day of the last menstrual period 

and confirmed by the first trimester ultrasound as 

well as by the date of the first fetal movements. All 

patients gave their informed consent. 

 

During the examination, the patients were lying in 

the left lateral recumbent position to avoid 

hemodynamic changes associated with the 

compression of the inferior vena cava.Time of the 

examination did not exceed 15–30 min. The test 

was performed in the absence of fetal movements 

and breathing activity. 

 

Doppler examination of the blood flow in the 

Umbilical artery (UA) and Middle cerebral artery 

(MCA) was  performed in all 114 fetuses. 

Pulsatility index (PI), Resistive index (RI) values in 

the umbilical artery (UA PI) above the 95
th
 

percentile for given gestational age and the 

intertwine Umbilical artery pulsatility index (UA 

PI) difference of ≥ 0.5 were considered abnormal.  

 

Similarly, blood flow in the Middle cerebral artery 

was also studied. The Pulsatility index and 

Resistive Index values below the 5
th

 percentile for 

given gestational week were considered abnormal. 

Fetal blood flow centralization, also known as the 

brain sparing effect, was defined on the basis of the 

cerebro-umbilical ratio (C/U), which is MCA 

PI/UA PI quotient. The value of <1.08 was 

considered abnormal. Sequentially, Doppler results 

were compared with selected parameters that 

characterize the course of pregnancy and fetal 

outcome. 

 

The analyzed parameters included: maternal age, 

obstetric history, family history of twins, history of 

Assisted reproductive technique used, gestational 

age at delivery, degree of discordance, prematurity, 

Small for gestational age, fetal birth weight taken 

within 6 hours of delivery, history of  admission to 

neonatal intensive care unit, and early neonatal 

death. 

 

Data was expressed as percentage and mean ± S.D. 

Kolmogorove-Smirnove analysis was performed 

for checking linearity of the data. Fischer’s exact 

test or Chi square test was used to analyze the 

significance of difference between frequency 

distribution of the data. Student’s t test was used to 

compare between two categorical variables. P value 

<0.05 was considered as statistically significant. 



July, 2017/ Vol 5/Issue 07                                                                                           ISSN- 2321-127X 

                                                                                                                              Original Research Article 

International Journal of Medical Research and Review             Available online at: www.ijmrr.in  742 | P a g e  

 

Result 

Out of the total 57 pregnancies 33 subjects had a fetal discordance of greater than 15%, out of which 27 twin 

pairs had discordance in growth between 15-25%, 3 twin pairs had discordance ranging between 26-35% and 3 

twin pairs had discordance of greater than 35%. In our study 36.84% of mothers were primi-gravida and 63.16% 

of the mothers were multigravida and 7.02% of mothers had family history of twins. Only 0.9 % of patients 

gave history of conception by Assisted Reproductive Technique (ART). 

 

Out of the total study subjects 43% had Middle Cerebral Artery Resistive Index of <5
th

percentile for gestational 

age, 38% had Middle cerebral artery Pulsatility Index <5
th

 percentile for gestational age and 39.5 % had Middle 

cerebral artery systolic/diastolic M9CA S/D) <5
th

 percentile for the gestational age. 2.6% of the subjects had 

Umbilical artery RI >95
th

 percentile, 5.26% had Umbilical artery PI >95
th

percentile and 27 % had Umbilical 

artery S/D >95
th

 percentile. Brain sparing effect which is cerebro-umbilical ratio less than 1.08 is seen in 28.9% 

of fetus. The difference of Pulsatility Index of umbilical artery of both fetus (P1-P2) greater than 0.5 was present 

in 14% of the subjects. In our study 43% of subjects delivered between 34-37 weeks while 28 % of delivered 

after 37 weeks and 28% delivered before 34 weeks of gestation. Out of the total infants 61.4% had preterm 

delivery. Out of the total twin pregnancies 53.5% delivered by lower segment caesarian section (LSCS) and 

46.4% through normal vaginal delivery. In the present study 69 % of fetus had birth weight between 1500-2500 

grams followed by 16% between 1000-1500 grams. 

 

Fig-1: Color Doppler Middle cerebral artery of fetus A of a 29 year old female G3P1L1 came to out patient 

department at 29 weeks of gestation, showing resistive index below 5
th

 percentile for gestational age. 

 

 

Fig-2: Color Doppler of Umbilical artery of fetus A showing Pulsatility index & Systolic to diastolic ratio above 

95
th

 percentile for gestational age with decreased diastolic flow. Cerebro-umbilical ratio of fetus A was found to 

be 0.66 suggestive of brain sparing effect in fetus A. These finding correlated well with Intra Uterine Growth 

Restriction and admission to neonatal intensive care unit of fetus A, Also increased umbilical artery pulsatility 

index correlated with low birth weight of 1800 grams. 



July, 2017/ Vol 5/Issue 07                                                                                           ISSN- 2321-127X 

                                                                                                                              Original Research Article 

International Journal of Medical Research and Review             Available online at: www.ijmrr.in  743 | P a g e  

 

 

Fig-3:  Color doppler of Middle cerebral artery of fetus B showing normal  

Middle cerebral artery values and waveform. 

 

 

Fig-4: Color Doppler of Umbilical artery of Fetus B showing systolic to diastolic ratio above 95
th

 percentile for 

gestational age  with normal Pulsatility index  & Resistive index. Abnormal Systolic to diastolic ratio of 

umbilical artery correlated well with Intra Uterine Growth Restriction & still birth. Difference of pulsatility 

index of both fetus was found to be (P1-P2) = 0.57. Patient delivered preterm at 34 weeks of gestation through 

lower segment caesarian section. Birth weight discordance at the time of delivery was found to be 35% that 

correlated well with (P1-P2>0.5).  

 

On association studies, birth weight was found to be significantly lower in subjects with Umbilical artery PI 

greater than 95
th

 percentile for gestational age (p=0.014). Abnormal Middle cerebral artery resistive index 

(MCA RI) (P=0.018) and Middle cerebral artery pulsatility index (MCA PI) (P<0.001) values were found to be 

significantly associated with increased risk of prematurity. Increased Umbilical artery Resistive Index values 

above 95
th

 percentile was significantly associated with increased risk of Intra Uterine Growth Restriction 

(P=0.036) and increased risk of neonatal intensive care unit admission (P=0.005). Increased Umbilical artery PI 

values above 95
th

 percentile was significantly associated with increased risk of Intra Uterine Growth Restriction 

(P=0.003) (Fig 2). Increased Umbilical Artery S/D ratio above 95
th

 percentile was significantly associated with 

increased risk of Intra Uterine Growth Restriction (P=0.002), increased risk of neonatal intensive care unit 

admission (P=0.026) and increased risk of still birth (P=0.026) (Fig 2, Fig 4). Abnormal cerebro-umbilical ratio 
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(<1.08) was significantly associated with increased risk of Intra Uterine Growth Restriction (P=0.001) and 

increased risk of still birth (P=0.025). Birth weight was found to be significantly higher in subjects with higher 

cerebro-umbilical ratio (normal C/U of >1.08). Difference of pulsatility index of umbilical artery of both fetus 

(P1-P2 >0.5) had significant correlation with increased degree of birth weight discordance between the twins, 

IUGR (P=0.001) and increased rate of still birth (P=0.001) (Fig 4). 

 

No association was seen between abnormal umbilical artery pulsatility index and gestational age. No association 

was seen between difference in pulsatility index of umbilical artery of both fetus (P1-P2) with gestational age 

and birth weight. No association was seen between abnormal MCA S/D value and various fetal parameters. 

 

Table showing positive association of various Doppler parameters and its correlation with various fetal outcome 

parameters was assessed using Fischer’s exact test/ Chi square test and their p values: 

Color doppler parameter Fetal outcome parameter P  values 

Increased umbilical artery Pulsatility index(UA PI) Low birth weight 0.014 

Difference of PI of umbilical artery of both fetus (P1-P2)>0.5 Discordance in birth weight of 

greater than >15% 

0.001 

Decreased Middle cerebral artery pulsatility index( MCA PI) Prematurity <0.001 

Decreased middle cerebral artery resistive index (MCA RI) Prematurity 0.018 

Increased umbilical artery resistive index(UA RI) Intra uterine growth restriction 0.036 

Increased umbilical artery resistive index( UA RI) Neonatal intensive care unit 

admission 

0.005 

Increased umbilical artery pulsatility index (UAPI) Intra uterine growth restriction 0.003 

Increased umbilical artery systolic to diastolic ratio(UA S/D) Still birth 0.002 

Increased umbilical artery systolic to diastolic ratio(UA S/D) Neonatal intensive care unit 

admission 

<0.0001 

Cerebro-umbilical ratio (C/U)<1.08 Intra uterine growth restriction <0.0001 

Cerebro-umbilical ratio (C/U)<1.08 Low birth weight 0.026 

Cerebro-umbilical ratio (C/U)<1.08 Neonatal intensive care unit 

admission 

0.025 

Difference in pulsatility index of umbilical artery of both fetus 

(P1-P2)>0.5 

Intra uterine growth restriction <0.0001 

Discussion 

Two important complications occurring in 

dichorionic twins are discordant fetal growth and 

prematurity. Abnormal fetal growth is defined in 

two ways: (1) the estimated fetal weight is below 

the 10th centile on a singleton curve; or (2) there is 

a 15% or more discordance in estimated weight 

between twins (Divon & Weiner) [8].Birth weight 

discordance complicates more than15% of twin 

pregnancies [9]. Doppler waveforms, fetal 

biometry and estimated fetal weight are all helpful 

in assessing for discordance in the second and third 

trimesters. 

 

The aim of this study was to evaluate the 

applicability of color doppler ultrasonography in 

predicting the course of pregnancy and fetal 

outcome in twin pregnancies complicated by 

growth discordance. 

 

 

In our study, out of total deliveries, 61.4% were 

preterm which is very similar to the study 

conducted by MD Michael O Gardner et al[10] in 

which 54% of twins were preterm compared with 

9.6% among singletons. Chae Min Lee et al [11] in 

his study found that the mean duration of 

pregnancy for twin gestations was 29.5 weeks, and 

deliveries at less than 36 weeks were 76.1%. 

 

Difference of pulsatility index of umbilical artery 

of both fetus (P1-P2) >0.5 correlated 

significantly(p= 0.001) with discordance between 

the twin pairs of 15-25%, Intra uterine growth 

restriction (that is birth weight below 10
th

 

percentile of the fetus) with (p = 0.001) and total 

number of still birth (p= 0.001) which is similar to 

the study conducted by Mariola Ropacka-Lesiak et 

al [9] in which intertwine PI difference of 0.5 and 
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more correlated significantly with lower gestational 

age at delivery, intertwine growth discordance of 

35% or more, lower birth weight, and abnormal 

fetal outcome. 

 

Miller et al [12] analyzed twin gestations with 

growth discordance of at least 20%. They found 

that discordant growth alone is not an indication for 

preterm birth which is similar to our study in which 

no association was noted between discordant 

growth and preterm delivery. 

 

In our study, abnormal umbilical artery indices 

Umbilical Artery Resistive Index >95 percentile 

correlated significantly (p =0.036) with percentage 

of fetus below 10
th

percentile and rate of admission 

to neonatal intensive care unit (p=0.005). Umbilical 

Artery Pulsatility Index >95 percentile correlated 

significantly with low birth weight (P=0.014) and 

Intra uterine growth restriction (P=0.003). These 

results were similar to the study conducted by 

Mariola Ropacka-Lesiak et al[7] who reported that 

abnormal Umbilical artery Pulsatility Index 

correlated significantly with lower gestational age 

at delivery, intertwine growth discordance of 35% 

or more, lower birth weight, and abnormal fetal 

outcome. 

 

In present study, Umbilical Artery S/D ratio of >95 

percentile correlated significantly with intra uterine 

growth restriction (p=0.002), Rate of admission to 

neonatal intensive care unit (p=0.026) and with still 

birth (p<0.001). This is similar to the study 

conducted by B. J. Trudingeret al [13] studied the 

correlation between abnormal S/D ratio of 

Umbilical artery inmonochorionic and dichorionic 

twins. They found that the abnormal S/D ratio of 

Umbilical Artery of smaller fetus correlated with 

Small for gestational age fetus at the time of 

delivery. Similarly study by Wang Z et al [14] also 

confirms that S/D ratio of both umbilical artery and 

uterine artery in Intra uterine growth restricted 

fetus were significantly higher than those in normal 

fetus. 

 

In the present study, abnormal values of Middle 

cerebral artery resistive index and Pulsatility index 

below 5
th

 percentile for gestational age correlated 

significantly with occurrence of prematurity(P 

value for MCA RI=0.018 and P value for MCA PI  

<0.0001) while no significant correlation was seen 

between Middle cerebral artery systolic to diastolic 

ratio (MCA S/D) and various fetal parameters. 

Present study result contrasts to the study result of 

Mariola Ropacka-Lesiak [7] et al who concluded 

that there were no statistically significant 

differences occur in majority of parameters that 

characterize the neonatal outcome between the 

groups with normal and abnormal Middle cerebral 

artery pulsatility index (MCA PI). The results of 

the present study is similar to the work of other 

authors like Mari G et al [15]who suggested  that  

small for gestational age fetus with a normal 

middle cerebral artery Pulsatility Index was at 

lower risk of abnormal fetal outcome than the fetus 

with abnormal Pulsatility index values and Joern et 

al [16] who assessed the predictive value of a 

combined analysis of blood flow in the aorta, 

umbilical artery, and Middle cerebral artery in 

predicting the birth weight of small for gestational 

age  infant.  

 

Brain sparing effect in twins is determined in our 

study by calculating cerebro-umbilical (C/U) ratio 

which is the ratio of Pulsatility Index of Middle 

cerebral artery to the Pulsatility index of umbilical 

artery and the value below 1.08 is considered 

abnormal.  28.9% of the total fetus had cerebro-

umbilical (C/U) ratio below 1.08. Significant 

correlation was observed between decreased 

cerebro-umbilical (C/U) ratio and Intra Uterine 

Growth Restriction (P value =0.026) and also 

significant correlation was observed between 

abnormal cerebro-umbilical (C/U) ratio with 

Neonatal intensive care unit admission (P=0.025). 

Higher birth weight was observed in the subjects 

with cerebro-umbilical (C/U) ratio > 1.08.These 

findings were similar to the study done by Bahado-

Singh et al[17], who showed a higher prognostic 

value of this phenomenon in comparison to blood 

flow assessment in the umbilical artery in 

predicting an unfavorable prognosis for the fetus 

with growth restriction. Similarly, Arias et al [18] 

found that the occurrence of centralization of fetal 

circulation in a single pregnancy is associated with 

high risk of growth restriction and neonatal 

morbidity. Similarly, in study by Ropacka-Lesiak 

et al [7] the brain-sparing phenomenon was 

observed in 27.4% of twins with discordant growth 

and those twins were at risk of premature delivery, 

mean weight was significantly lower (1,460 g 

vs.1,980 g), and there was higher percentage of 

small for gestational  age infants (53.9% vs. 46.2%) 

and adverse fetal outcome compared to the group 
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without the brain-sparing effect. Similarly, Gaziano 

et al [19] found that the brain-sparing effect has the 

highest predictive value in relation to fetal growth 

disturbance like small for gestational age, abnormal 

fetal outcome, and the length of hospitalization 

compared to blood flow monitoring in only one 

vessel. 

Conclusion 

Color Doppler play an important role, if there is 

discordance in birth weight of greater than 15% is 

observed in 2
nd

 or 3
rd

 trimester of pregnancy and it 

should be recommended for blood flow changes.  

 

Abnormal color doppler values in discordant twin 

fetus is more likely to be associated with abnormal 

fetal outcome and absence of abnormal indices and 

their ratios have high likelihood of normal perinatal 

outcome in twin pregnancies. 
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