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INTRODUCTION 
Fetal arterial Doppler evaluation has mainly utilized the 
umbilical artery, fetal aorta, & middle cerebral artery. 
Doppler assessment of these & other, fetal arteries provides 
information on regional blood flow & perfusion of individual 
organs, as well as giving insights into the fetal circulatory 
state in health and disease.1

The Doppler indices measured at the fetal end, the free loop 
and the placental end of the umbilical cord are different with 
the impedance highest at the fetal end. The changes in the 
indices are likely to be seen at the fetal end first. Ideally the 
measurements should be made in the free cord.
Small-for-gestational age (SGA) fetuses with normal 
umbilical artery (UA) Doppler have been the focus of many 
clinical research studies with recent evidence suggesting that 
a substantial proportion may have true growth restriction 

as evidenced by poor perinatal outcomes.2 Intrauterine 
growth restriction (IUGR) is a progressive vascular disorder 
culminating in multivessel fetal hemodynamic abnormalities 
associated with stillbirth, perinatal morbidity, and cerebral 
palsy.3 Safe prolongation of pregnancy with timed delivery 
remains the mainstay of management. Due to a lack of 
robust data or consensus, it is unclear which method of 
assessment is the most useful to trigger the decision to deliver. 
Longitudinal data have suggested a predictable sequence of 
responses to placental dysfunction.4–5

Study was done to identify the role of Longitudinal 
measurements of Foetal Aortic Isthmus blood flow using 
Doppler Ultrasonography in the prediction of Perinatal 
Morbidity and Mortality.

MATERIAL AND METHODS
Present study was carried out in the Department of 
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Radiology , Index medical College Hospital and Research 
Centre, Indore during the period of 18 months from Nov 
2015 to April 2017.
Patient’s clinical history and examination findings were 
recorded prospectively in a proforma form. All sonographic 
results were recorded and evaluated prospectively. The 
Isthmic Flow Index (IFI) was calculated using the following 
formula: IFI = (S +D)/S6 where S and D are, respectively, the 
systolic and diastolic Doppler blood flow velocity integrals. 
If IFI was 1, the flow was anterograde, and if IFI was <1, 
the flow was retrograde. In all cases, AI flow was taken. Fetal 
Gestational Age was calculated according to the maternal 
Last Menstrual Period and confirmed by first Trimester 
Ultrasound Crown-Rump Length. If the difference between 
Crown-Rump Length and Last Menstrual Period was more 
than seven days, the Crown-Rump Length calculation was 
accepted as the Gestational Age.
Estimated foetal weight was calculated using the Biparietal 
diameter, Abdominal Circumference and Femur length 
measurements as observed by Ultrasound. Estimated foetal 
weight <10th percentile for Gestational Age was considered 
equivalent with IUGR, and this diagnosis was confirmed 
after birth. UA, Middle Cerebral Artery (MCA) and AI 
Doppler measurements was performed. All measurements 
were performed in the supine and left lateral tilt position, 
but not during fetal movement, fetal respiration or uterine 
contractions. The AI Doppler measurement was performed 
using the longitudinal Aortic Arch or three- vessel and 
trachea section with an insonation angle of <30°. An MCA 
pulsatility index (PI) of <5th percentile for Gestational Age 
was considered a brain sparing effect. If IFI was <1, the flow 
was considered retrograde (abnormal).
Inclusion criteria
1)  Subjects between 28 to 37 weeks of gestation.
2)  Subjects with high risk pregnancy (Pre-eclampsia, 

Anaemia, previous history of IUGR.)
3)  Pregnancies with abnormal previous Doppler scan.
4)  Follow-up patient in the institution during the study 

period.
Exclusion criteria
1)  Subjects not giving consent to be a part of the study.
2)  Pregnancies independent of risk factors.
3)  Pregnancies with normal Doppler measurement.

STATISTICAL ANALYSIS
Data was depicted in the form of tables and charts. Chi 
square tests on various perinatal variables on SPSS 20.0. 
Microsoft Excel was used for data analysis.

RESULT
Maximum 50% of case was seen in Respiratory Distress 
Syndrome, followed by Birth asphyxia, Acidosis, IUFD, 
Sepsis 10 % case was seen each of them in Case Group, 
whereas in Control Group Maximum 77.1% were Normal 
followed by 14.2% Respiratory Distress Syndrome & 8.5 
Birth asphyxia (table-1).
Maximum 50% of case was seen in IUFD & 50% 
case were Normal in Case Group, whereas in Control 

Perinatal Outcome Aortic Isthmus Index
Cases( < 1 ) Control( > 1 )
No % No %

Respiratory Distress Syndrome 05 50% 05 14.2%
Birth asphyxia 01 10% 03 8.5%
Acidosis 01 10% 00 -
IUFD 01 10% 00 -
Sepsis 01 10% 00 -
Normal 01 10% 27 77.1%

Table-1: Association of aortic isthmus index with perinatal 
outcome in IUGR (N=45)

Perinatal Outcome Aortic Isthmus Index
Cases ( < 1 ) Control ( > 1 )
No % No %

Respiratory Distress Syndrome 00 - 01 12.50%
Birth asphyxia 00 - 01 12.50%
Acidosis 00 - 00 -
IUFD 01 50% 00 -
Sepsis 00 - 00 -
Normal 01 50% 06 75%

Table-2: Association of aortic isthmus index with perinatal 
outcome in previous IUGR (n=10)

IFI>1 IFI <1 Marginal row total
Adverse outcome 1 2 3
Normal outcome 1 6 7
Marginal column total 2 8 10
Chi square stats-0.476 , P=.49015 ( Nonsignificant)
Sensitivity- 33.3% , Specificity – 85% ,PPV – 50%, NPV-75%
Table-3: Statistical calculation of ifi and its perinatal outcome 

in previous IUGR

Perinatal Outcome Aortic Isthmus Index
( < 1 ) ( > 1 )

No % No %
Respiratory Distress Syndrome 00 - 00 -
Birth asphyxia 01 50% 00 -
Acidosis 00 - 01 7.6%
IUFD 00 - 00 -
Sepsis 00 - 00 -
Normal 01 50% 12 92.3%

Table-4: Association of aortic isthmus index with perinatal 
outcome in anemia (N=15)

Group Maximum 75% were Normal followed by 12.5% 
Respiratory Distress Syndrome & 12.5% Birth asphyxia  
(table-2).
Sensitivity of IFI for perinatal outcome - 33.3% , Specificity 
– 85% ,PPV – 50%, NPV-75% with non significant p value 
as discussed in the above table (table-3).
In Umbilical Artery and these resulted in adverse perinatal 
outcome in the form of Respiratory distress Syndrome, Birth 
asphyxia, sepsis, IUD as shown in the table-4. 
Figure-1 and figure- 2 shows antegrade flow in aortic isthmus 
and retrograde flow in aortic isthmus respectively. 
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DISCUSSION
Fouron et al. 20017evaluated the association between an 
abnormal aortic isthmus blood flow index and postnatal 
neuro- developmental outcome in foetuses with placental 
circulatory insufficiency and he reported that neurological 
development in children two to five years of age who had 
FGR and abnormal UA blood flow was better for those who 
had anterograde AI blood flow rather than retrograde. The 
most important limitation of this study was the sample size.
He found an inverse correlation between the isthmus blood 
flow index and postnatal neuro developmental outcome. An 
isthmus blood flow index cut-off value of 0.70 was associated 
with the highest overall positive and negative predictive 
values. The pulsatility index in the umbilical artery did not 
provide any significant contribution in the explanation of the 
outcome.
Ropacka-Lesiak et al 20118 evaluated the relation between 
retrograde diastolic blood flow in the aortic isthmus and 
adverse perinatal outcome in fetuses with IUGR. Based on 
these parameters: umbilical cord blood pH < 7.2; 5-minute 
Apgar score< 7; respiratory distress syndrome, intraventricular 
hemorrhage (ll/IV grade); necrotizing enterocolitis; sepsis; 
intrauterine or neonatal death., the perinatal outcome was 
reported.
He found thatthere was no statistically significant difference 
in the incidence of adverse perinatal outcome between 
the antegrade and retrograde isthmic blood flow groups. 
Further he concluded that Retrograde diastolic blood flow 
in the aortic isthmus presents a low sensitivity and low 

predictive value in predicting the adverse perinatal outcome 
in pregnancies complicated with IUGR.

CONCLUSION 
The occurrence of retrograde blood flow in the AoI is 
associated with adverse perinatal outcome. Growth-restricted 
preterm foetuses showed decreased absolute velocities in 
the AoI, very likely reflecting reduced systemic blood flow. 
Combination of AoI & umbilical artery Doppler is the best 
indicator for prediction of IUGR. Aortic Isthmus changes 
occur 24-48 hrs before deterioration of flow in Ductus 
Venosus. Consequently, Doppler study may be used for 
the prediction of fetal outcome to reduce the maternal and 
perinatal morbidity and mortality. 
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Figure-1: Showing Antegrade Flow in Aortic Isthmus

Figure-2: Showing Retrograde Flow in Aortic Isthmus


