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Abstract
Fetal distress is an alteration of the fetus maternal exchange with disorder in the metabolism due
to complications of high-risk pregnancies that affect the well-being of the fetus, Evaluation by
Doppler echography and amniotic fluid index can help us to diagnose fetal distress; the Objective
of the research was to analyze the Brain placenta index and amniotic fluid index in high-risk
pregnancies as a predictor of low Apgar; We investigated pregnant women who attended the
hospital Alfredo G Paulson performing Doppler ultrasounds, the result when evaluating the
pathologies of high Risk comparing ALI with Apgar was (p.208) and BPI with Apgar was (p.064)
which indicates that there are differences so we came to the conclusion that they do not predict if
the fetus at the time of birth would present Apgar bass.
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1. Introduction
The ultrasound evaluation of the middle cerebral artery resistance index and umbilical together
with the amniotic fluid help us to determine the fetal well-being, nowadays they are of great
importance they work as a diagnostic method and are realized with the purpose of identifying the
fetuses that are at risk of having an adverse outcome due to a high risk pregnancy (1.11).
Fetal distress is an alteration of fetal-mother exchange with disorder in the metabolism that leads
to irreparable tissue alteration until the death of the fetus. It is characterized by hypoxia and
acidosis where its consequences can cause multi-organ damage, encephalic and cerebral palsy (1).
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Due to a stage of fetal hypoxemia as a consequence of the reduction in oxygen, hypoxia in the
tissues is produced, in a hypoxia stage the energetic needs of the cell are given by carbohydrates,
lipid proteins and other elements that are degraded via anaerobia reducing the oxygen consumption
and accumulating hydrogenations increasing the acidosis (1). The early decline in glycogen and
the failure in the metabolism of the potassium will cause complications at the myocardium level
that if the hypoxic stage is exacerbated or it is maintained for a long time will enter shock
producing irreparable damages or even the death death of the fetus (3). The reactions that the fetus
produces due to an established hypoxic state has a direct relation in the increase of the sympathetic
tone, which can be evidenced in the increase of the cardiac frequency, this would be the first
valuable sign to suspect of fetal distress , when the oxygen levels fall below the normal levels the
vagal tone is stimulated and the fetal heart rate is reduced as a means of saving energy, decreasing
the disorders caused by fetal distress (2).
The objective of our study was to analyze the Brain-Placenta Index (BPI) and the Amniotic Liquid
Index (ALI) in high-risk pregnancy as a predictor of low Apgar.
2. Material and Method
We executed the research on pregnant women, who attended and met the inclusive criteria at the
Hospital Alfredo G. Paulson, where the Doppler ultrasound and the evaluation of the amniotic
liquid was performed from September of 2016 to April of 2017.
The ultrasound exam was realized measuring the resistance index of the middle cerebral artery and
umbilical. Also, the measurement of amniotic liquid was made measuring the quadrants following
the universal criteria and table of values to reach the correct diagnose.
The Doppler and amniotic liquid measurements were carried out using a General Electric Logig
F8 ultrasound machine. The evaluated results were:
index of resistance of the middle cerebral artery. b) index of resistance of the umbilical artery. c)
high risk for obstetrics pathologies. d) presence of perinatal asphyxia. e) weight of the fetus. g)
gestational age at birth through the Usher method.
The inclusive criteria were: 1) All maternal ages, 2) Pregnancies greater than 26 weeks, 3)
Hypertension induced by the pregnancy, 4) Gestational Diabetes, 5) Oligohydramnios, 6) Early
break of membranes, 7) Post term pregnancy, 8) Anemia, 9) Patients in prepartum period, 10) Fetal
Dystocia, 11 placenta previa ,12) Chronic Illnesses .
The exclusion criteria were: 1) Eclampsia, 2) Placenta Previa, 3) Umbilical Cord Prolapse, 4)
Pregnancies less than 26 weeks, 5) Expulsive period, 6) Hypovolemic shock.
The data were exposed to a descriptive statistical analysis in which tests of central tendency and
comparative analysis with Anova were using R. software.
3. Results
The minimum age was 14 years and the maximum age was 49 years with a mean of 27.2 years and
the median of 27.5 years.
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The parity encompassed women from their first pregnancy up to 6 gestations, as obstetric history
the median was 1 gestation and the mean was 1, 28 gestations.
The assessment of the index brain placenta was the minimum of 0, 37 the maximum of 1, 96 the
mean of 1, 27 and the median of 1, 29.
The assessment of the amniotic liquid was ALI: absence of the minimum and the maximum of
ALI: 37 the median was of ALI: 11, 44 and the mean of ALI: 11.22
In the study the minimum weeks of gestation were 29 and maximum of 40 weeks.
The result of assessing high-risk pathologies comparing the ALI with the Apgar was (p-0.208) and
the BPI with the Apgar was (p-0.064).
Table I shows the mean of the pathologies that were studied.
Table II shows the pathologies with the mean of the amniotic liquid, Apgar and the Anova.
Table III shows the pathologies with the mean of the Index Brain-Placenta, Apgar and the Anova.
Table I: Studied Variables
Pathologies
Rpm

Cases Age Gestations Bpi Ali P.gest Weight Size (cm) Apgar
20
25
1
1.31 9.37
38
3.181
48
7,55

Preeclampsia
Fetal Dystocias
Alteration: Amniotic Liquid

6
16
9

28
30
25

1
2
1

1,4
1,3
1,1

11
13
6

37
38
34

2.729
3,048
1,929

46
48
41

7,2
7,5
6,33

Digestive Pathologies

3

25

2

1,3

10

37

2,381

45

7,66

Placenta previa
Endocrine Pathologies
Renal Pathology

6
7
3

30
29
25

2
2
1

1,1
1,3
1,4

10
20
13

36
37
36

2,332
3,328
2,633

45
49
45

7
6
6

Table 2: Amniotic liquid and appgar.
Pathologies
Cases Ali Apgar
Q
Rpm
20
11
7,2
0,364
Preeclampsia
6
9,4 7,55
0,05
Fetal Dystocia
16
13
7,5
0,393
Alteration: Amniotic Liquid
9
6
6,33
0,051
Digestive Pathologies
3
10
7,66
0,343
Placenta previa
6
10
7
0,445
Endocrine Pathologies
7
20
6
0,609
Renal Pathology
3
13
6
0,0006
The comparison of the amniotic liquid with the neonatal result (Apgar) was made through the
analysis of the variance (Anova) with R Software.
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Table 3: Brain-placenta index and apgar.
Pathologies
Cases Bpi Apgar
Rpm
20
1,4
7,2
Preeclampsia
6
1,3
7,55
Fetal Dystocia
16
1,3
7,5
Alteration: Amniotic Liquid
9
1,1
6,33
Digestive Pathologies
3
1,3
7,66
Placenta previa
6
1,1
7
Endocrine Pathologies
7
1,3
6
Renal Pathology
3
1,4
6

Q
0,112
0,1
0,671
0,99
0,152
0,574
0,07
0,358

The comparison of the amniotic liquid with the neonatal result (Apgar) was made through the
analysis of the variance (Anova) with R Software.
4. Discussion
Our study gave as a result that there are differences between ALI valued before delivery or
cesarean section and Apgar so the assessment won't indicate if the fetus will have a low Apgar at
birth, the evaluation of the brain-placenta index revealed that there are many differences with the
Apgar at birth as a result these measurements won't indicate either entirely if the fetus will have a
low Apgar at birth. (5, 13).
The measurement of the artery flow helped detect the adaptive process of the redistribution of
blood to important organs primary sign of fetal distress so their indication assisted to have a better
knowledge of how the fetus is inside the (4). The amniotic liquid is the medium for the
development of the fetus, it provides protection and its reduction is associated with cardiac fetal
frequency, besides that it is important to know the hours of rupture since it is associated with
chorioamnionitis with rein the fetal well-being, and also to know if there are renal and fetal
intestinal pathologies because they help to normal maintain values (6).
The umbilical arteries assess the vascular function fetus-placenta. During pregnancy the resistance
of the umbilical artery is diminishing; the middle cerebral artery, a branch of the internal carotid
artery, is a blood vessel of high resistance that is reduced through pregnancy but it always
maintains high resistance in with the umbilical artery (4).
When fetal distress is established the values of the resistance of the middle cerebral artery
decreases while the values of the resistance of the umbilical artery increases, this is known as
Brain-Sparing Effect, with the objective of providing oxygen to organs such as heart, brain and
adrenal glands (7). High risk pregnancies are associated with hemodynamic alterations,
pathologies such as preeclampsia where there were an incorrect remodeling of the spiral arteries
by the trophoblast would indicate that the blood flow will be reduced so the consequence will be
seen in a reduction of the amniotic liquid (8). In diabetes we can find an increase in the amniotic
liquid due to Osmotic Diuresis (9). In maternal digestive pathologies the level of compromise of
the stomach mucosa will result in a reduction of the intrinsic factor that will aid to transport vitamin
b12, its reduction will lead to maternal anemia (10, 12). At the time of evaluation by the Doppler
ultrasound we could have anomalous results due to these pathologies, the fetal dystocia can put at
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risk the fetus because of the changes could compromise its physiological functions, thus the
Doppler evaluation through the movement brain-placenta and the index of the amniotic liquid will
help to determine whether the fetus is under fetal distress which will put in alert to take the
necessary to measure the life of the fetus.
5. Conclusion
The assessment of the amniotic liquid and the Doppler Echography to know the neonatal result in
our study demonstrated that there exist differences so evaluating other clinical parameters will help
to fundament if the fetus is suffering from fetal distress and can evaluate with effectiveness if at
birth the fetus will show a low Apgar.
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