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The main goal of antepartum fetal surveillance is to identify 
the fetus that will benefit from early intervention, 
such as in utero resuscitation or delivery, 
prevent fetal death or neurologic injury

Risk of Still-BirthRisk of Prematurity



PHYSIOLOGICAL BASIS FOR FETAL TESTING

 Fetal biophysical activities (heart rate, movement, 
respiration) are sensitive to fetal oxygenation and pH 
levels

 The fetus responds to hypoxemia with a detectable 
sequence of biophysical changes, beginning with signs 
of physiological adaptation and potentially ending 
with signs of physiological decompensation 





 Fetal biophysical parameters can be affected by factors 
unrelated to hypoxemia, such as : 
gestational age- maternal medication/smoking,
fetal sleep-wake cycles, and fetal disease/anomalies

 Fetuses at risk of death from a sudden insult, such as 
complete placental abruption, cord prolapse, can not 
be prevented
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 Fetal biophysical parameters appear and change in 
complexity over time 
-Tone and Movement evident at  early first trimester 
-Breathing becoming evident at     21 weeks 
-HR reactivity  becoming evident  at     24-26 weeks
-HR variability  becoming evident   25  -26 weeks

 Their presence , have been reliably tied to the absence of fetal 
hypoxemia and acidemia, which is the basis for the BPP

 First to Come , Last to Leave



(Before 32 wks , 1F: 58% - 2F : 42%)     ( >32 wks , 1F: 24% - 2F: 65% - 4F: 11%)





 How reassuring is a normal antepartum fetal
surveillance result?

 Is there evidence that antepartum fetal 
surveillance decreases the risk of fetal demise or 
otherwise improves perinatal outcomes?

 What are the indications for antepartum fetal 
surveillance?





Indications for Antepartum
Fetal Surveillance Testing



 When during gestation should antepartum
fetal surveillance be initiated?

 What is the recommended frequency of
testing?



“COMMON   SENSE”
+

“The use of multiple modalities is more 
likely to yield reliable results”



 Understanding the range of normal fetal behavior and 
considering the clinical context in which testing is performed are 
important parts of interpreting the results of fetal assessment. 

 Given the wide variability in normal findings, even in the setting 
of abnormal test results, the likelihood of an adverse outcome 
may be relatively low in a low-risk population. 

 Because the primary intervention available to the obstetrician 
wishing to facilitate treatment of the mother or the fetus is 
delivery, indications of potential fetal compromise must be 
carefully balanced against the complications of prematurity if 
the decision is made to proceed with delivery.

 it becomes more critical when maternal and fetal complications 
arise.



 The degree of fall in oxygen concentration necessary to 
abolish a given central nervous system regulatory 
center output varies by center. The two most oxygen-
sensitive centers are (1) the cardioregulatory neurons, 
which control the coupling of fetal movement and 
heart rate acceleration, and (2) the fetal breathing 
center neurons, which control fetal breathing 
movements. The centers regulating fetal movement 
have a higher threshold for hypoxemia than those for 
fetal breathing or fetal heart rate accelerations; the 
fetal tone center has the highest threshold



 Fetuses with an abnormal test result were found to have a mean 
(± standard deviation) umbilical vein blood pH of 7.28 (± 0.11). 
Cessation of fetal movement appears to occur at lower pH levels; 
fetuses with abnormal movement were found to have a mean 
umbilical vein blood pH of 7.16 (± 0.08) (7).

 Thus, a reasonable correlation between certain measurable 
aspects of FHR and behavior and evidence of fetal metabolic 
compromise can be inferred

 The degree and duration of acidemia is weakly correlated with 
adverse short-term and long-term neonatal outcomes. 

 Furthermore, factors other than acid–base and oxygenation 
status (eg, prematurity, fetal sleep–wake cycle, maternal 
medication exposure, maternal smoking,and fetal central 
nervous system abnormalities) can adversely affect biophysical 
parameters



 By the beginning of the third trimester, behavioral states 1F 
to 4F can be defined

 1F : quiet sleep  (repetitive mouthing movements are 
present, but almost all other movements are absent-as long 
as 110 minutes by 40 weeks)

 2F : active sleep (movements are grouped, providing 
efficient monitoring)

 4F : active awake (the “jogging fetus” illustrates a high level 
of voluntary activity and a sustained high heart rate, for 
which return to baseline may be interpreted as 
decelerations )

 3F :quiet awake ( is unusual and short and is seldom 
observed before term)
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