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Indications for antepartum surveillance 

Diabetes – Preexisting or gestational diabetes treated with 
pharmacotherapy.  
Hypertensive disorders – Chronic hypertension or pregnancy-

related hypertension. 
Fetal growth restriction  
Twin pregnancy 
Postterm pregnancy 
Decreased fetal activity 
Systemic lupus erythematosus 
Antiphospholipid syndrome 
Oligohydramnios or polyhydramnios 
Prior fetal demise 
Preterm prelabor rupture of membranes 

 
 ACOG Committee Opinion, Number 828. 
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Fetal Behavioral States 

State 1F: quiet sleep ( analogous to NREM) 
                   -quiescent state; 20-40 min;  25-30% 
 
 State 2F: active sleep(analogous to REM) 
                   -frequent body movements, continuous eye movements, 
                     40-58% 

 
State 3F: quiet awake  
                   -continuous eye movements,  absence of body movements 

 
State 4F: awake state 
                   -vigorous body movement continuous eye movements,  
                   9%    
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Fetal Assessment Techniques 

Contraction stress test 

Nonstress test  

Biophysical profile (BPP) 

Modified BPP (mBPP)  

Doppler velocimetry 

     Umbilical artery 

     Middle cerebral artery 

     Precordial vein-ductus venosus 
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Contraction stress test 
 

Based on the fetal response to a transient oxygen 
reduction during uterine contractions 

  => fetal hypoxemia paO2 <20 mmHg;  late deceleration 
 
At least 3 uterine contractions in 10 minutes 

   spontaneous 

   nipple stimulation  

   oxytocin induce (Ocytocin Challenge Test) 
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Contraction stress test 

Positive  (abnormal)  
   late decelerations in ≥50 % of contractions.  
Negative (normal)  
   no late decelerations or significant variable decelerations. 
Equivocal  
   equivocal-suspicious~intermittent late decelerations or 
   significant variable decelerations,  
   equivocal-tachysystolic ~contractions more than every two 
   minutes or lasting longer than 90 seconds. 
Unsatisfactory < 3 contractions in 10 minutes 
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CST less used due to… 

Significant complications: hyperstimulation, tetanic 
contractions, fetal bradycardia 
 

Not appropriate scenarios: placenta previa, vasa previa; 
previous/classic cesarean delivery 

 

Time consuming 

 

NST / BPP available ; though CST has higer negative 
predictive values( exceeding 99.8%) 

 

 

 

13 



Residual role of CST 

Guiding the method of cervical ripening  

    eg. growth restricted fetus 

 

Back up test 
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False  negative 

 
False positive 

Still birth rate 
within 1 week 

if result 
normal 

 
CST 

 
0.04% 

 
35-65% 

 
0.3/1000 

 
NST 

 
0.2-0.65% 

 
55-90% 

 
1.9/1000 

 
BPP 

 
0.07-0.08% 

 
40-50% 

 
0.8/1000 

 
mBPP 

 
0.08% 

 
60% 

 
0.8/1000 
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Fetal Assessment Techniques 

Contraction stress test 

Nonstress test  

Biophysical profile (BPP) 

Modified BPP (mBPP)  

Doppler velocimetry 

     Umbilical artery 

     Middle cerebral artery 

     Precordial vein-ductus venosus 
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Nonstress test (NST) 
FHR accelerations- good indicator of  
   normal fetal autonomic function  
   absence of acidosis / neurologic depression 
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NST 
Reactive  criteria 

≧ 32 weeks  
    ≧ 2 accelerations in 20-40 minutes  
    with peak ≧ 15 beats bpm above the baseline rate 
    lasting ≧ 15 seconds (15 x 15) 
<32 weeks  
    ≧ 2 accelerations in 20-40 minutes  
    with peak ≧ 10 beats bpm above the baseline rate 
    lasting ≧ 10 seconds (10 x 10)  

                                                                                                                                                                                                                 Obstet Gynecol. 2011;118(1):87. 
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Nonreactive NST 
Should be monitored ≧40 minutes. 
A sign of fetal deoxygenation to the point of metabolic 

acidemia. The mean umbilical vein pH 7.28±0.11. 
Other causes: 
   fetal quiet sleep status 
   immaturity 
   fetal neurologic / cardiac anomalies,  
   maternal sepsis 
   medications such as MgSO4, antenatal corticosteroid,  
                                          narcotics, propranolol. 
   maternal smoking 
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Nonreactive NST 
 
Vibroacoustic stimulation  
Repeat the test in 30 minutes. 
Back-up test=> CST or complete BPP 
Modify factors causing nonreactive 

20 



Vibroacoustic stimulation 
Testing time decreased ~ 7 minutes in avearage. 

 
Nonreactive NSTs rate reduced  40%. 

 
No evidence-based standard procedure. 

 
Performed as soon as 5 minutes after initiation of the NST. 

 
Quiet sleep ->active sleep-> active awake state 
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Nonreactive NST 
 
Vibroacoustic stimulation  
Repeat the test in 30 minutes. 
Back-up test=> CST or complete BPP 
Modify factors causing nonreactive 
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NST Timing and frequency 

Fetal neurologic maturity should be sufficient to enable 
FHR acceleration (No earlier than 26 to 28 weeks) 
 
Frequency of testing- No high-quality evidence 
   False negative rate: 1.9 :1000 (defined by   

    fetal death within 1 week) 

 
Abnormal test should be followed by additional testing 

for high false-positive rate.  
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Gradual hypoxia concept 
Fetal biophysical variables regulated by functional 
   regulatory centers in the brain, sensitive to:  
   fetal sleep-wake cycles modulation  
   hypoxemia and acidemia suppression 
    =>Loss of FHR accelerations / fetal breathing 
        movements 
    =>Decreased fetal movement 
    =>Loss of fetal tone 
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Amniotic fluid assessment 

 Chronic parameter  
 
 Amniotic fluid index (AFI) vs Deepest vertical pocket(DVP)  
 
  More unnecessary interventions: 
     More diagnosis frequency (RR = 2.33; CI, 1.67 to 3.24) 
     More Labor (RR = 2.1; CI, 1.6 to 2.76) 
     Higher rate of cesarean deliveries for (RR = 1.45; CI, 1.07 to 1.97) 
 
  No differences in Apgar scores, umbilical artery pH (< 7.1), or  
      nonreassuring  FHR tracings.  

 
                                                                   Cochrane Database Syst Rev. 2008;(3) 
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BPP 8/8 (non oligohydramnios) 

The same high predictive accuracy as a BPP of 10/10 & 
8/10 
 
If any abnormal condition (eg. fetal growth restriction) 
   NST still recommended. 
 
 Nonstress test was needed in 3-10 % 
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Uncomplicated isolated 
oligohydramnios 

Uncomplicated isolated and persistent oligohydramnios 

   (DVP< 2 cm), 

delivery at 36 0/7–37 6/7 weeks or at diagnosis if 

     diagnosed later.  

 

                     Obstet Gynecol 2011;118:323–33. (Level III) 

                     Obstet Gynecol 2021; 137:e29–33. (Level III) 
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BPP 0/10 & 2/10 
≧ 28 weeks=> prompt delivery. 

 
< 28 weeks; extending the testing time or repeat testing  

4-6 hours later;   
persistent BPP of 2/10=> prompt delivery.  
 
CVP(cardiovascular profile) 
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Cardiovascular Profile 
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BPP 4/10 
Oligohydramnios  
   ≧ 34 weeks => prompt delivery 
   < 34 weeks=> antenatal corticosteroids then delivery 
 
Normal amniotic fluid 

   ≧ 34 weeks => prompt delivery 
   < 34 weeks=> antenatal corticosteroids  
                            repeat the BPP 24 hours later 
                            delivery if 6/10 or less 
                             
 
 

35 



BPP 6/10 
Oligohydramnios 
   ≧ 34 weeks => delivery 
   < 34 weeks => antenatal corticosteroids then delivery 
 
Normal amniotic fluid 

   repeat the BPP 24 hours later (2/3 became normal) 
   if 6/10 or less : 
   ≧ 34 => delivery 
   < 34 weeks => antenatal corticosteroids then delivery 
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Modified BPP ( mBPP ) 

Nonstress test / amniotic fluid volume( DVP ) 
 
The rate of stillbirth within one week:  0.8 per 1000 

same with full BPP            Am J Obstet Gynecol. 1996;174(3):812.  
 

Abnormal : either one or both components not fulfilled. 
 

~ 90 % modified BPP have a normal result 
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Fetal Assessment Techniques 

Contraction stress test 

Nonstress test  

Biophysical profile (BPP) 

Modified BPP (mBPP)  

Doppler velocimetry 

     Umbilical artery 

     Middle cerebral artery 

     Precordial vein-ductus venosus 
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Umbilical artery 

Useful for fetal growth restriction due to uteroplacental 
insufficiency, esp. early-onset FGR. 

 
Not reducing perinatal mortality in low risk and term 
   pregnancy. 
                                                 Lancet. 2024;403(10426):545.  
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 Umbilical aretry 

Abnormal if 
S/D > 3.0 (≥28 weeks) 

RI (S-D/S)> 0.6 (≥28 weeks) 

PI (S-D/ TAMX),S/D,RI >95 % at gestational age  

 

AEDV 

 

 

    

REDV 
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Middle Cerebral Artery 

Centralization(Brain sparing): fetal oxygenation ↓  

      High resistance and low diastolic velocities 

=>Falling resistance and increased diastolic velocities 

Moderate / severe anemia prediction by increased 
MCA-PSV (above 1.5 MoMs)  

sensitivity 100 % (95% CI 86-100)  false-positive rate of 12% 

                                                                     N Engl J Med. 2000;342(1):9 

 sensitivity 86 % (95% CI 75-93)  specificity 71 % (95% CI 49-87)     

                                                                                        Ultrasound Obstet Gynecol. 2019;54(6):722 
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• Gate at proximal third ; 2 
mm from the internal 
carotid artery 

• Insonation 

• PSV-peak systolic velocity 

• cerebroplacental ratio  
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Ductus venosus 
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• P 
 

• reversed velocity during atrialcontraction (the ‘a-wave’) 
 
 
 
 
 
 

pulsatility index for veins  
 

   PIV= (Vs − Va)/TAMX,  
    Vs : the peak forward velocity 
           during ventricular systole  
     Va : the lowest forward velocity or 
           peak reversed velocity during 
           atrialcontraction (a-wave) 
A wave reverse 
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 Ductus venosus 

Though significant arterial abnormalities, if  the  

   ductus venosus flow and BPP normal  

   extension of the pregnancy at very preterm gestations    

   allowed.  

 Abnormal venous Doppler parameters and abnormal 

    BPP=> strong agreement  with delivery  

However, venous Doppler studies and BPP scores are 
not strictly concordant.  

                                                             Ultrasound Obstet Gynecol. 2004;23:119 
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Ductus venosus 

Predicting severe and shorter-term outcome : perinatal 
mortality, acidosis, asphyxia, and requirement for ICU care. 

Resistance elevation, depression of the a-wave correlate with 
major neonatal complications 

Deterioration frequently precedes and strongly predicts 
changes in BPP that require delivery 

 a-wave reversed  

   => the odds of stillbirth doubles each day independent of 

          the gestational age.            Ultrasound Obstet Gynecol. 2011;38:29   
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When antepartum test result abnormal … 

Due to high false-positive rates and low positive 
predictive values, multicomponent fetal surveillances 
recommended 

Delivery based on consideration of  

    test results 

    maternal condition 

    fetal condition 

    gestational age 
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