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 CTG monitoring should never be regarded as a 
substitute for good clinical observation and 
judgement, or as an excuse for leaving the 
mother unattended during labour

 CTG not only has a 60% false-positive rate , but 
also has a high inter & intra-observer 
variability









 Maternal position for CTG acquisition :
 The lateral recumbent, half-sitting, and upright positions 

 Paper scales for CTG registration and viewing :
 “paper speed” are usually 1, 2 or 3 cm/min-in North America and 

Japan it is almost exclusively 3 cm/min

 External versus internal FHR monitoring 
 External versus internal monitoring of uterine 

contractions 
 Simultaneous monitoring of the maternal heart 

rate
 Storage of tracings



 External Monitoring  is more prone  :
 to signal loss, 
 to inadvertent monitoring of the maternal heart rate 
 to signal artifacts such as double-counting  and 

half-counting , particularly during the second stage 
of labor

 It may also not record fetal cardiac arrhythmias 
accurately 

 needs repositioning of the probe should be carried 
out during the second stage of labor
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 In term fetuses, ‘cycling’ on a CTG is often seen 
as a hallmark of a fetal wellbeing and refers to 
alternating  episodes of fetal activity (increased 
variability with or without accelerations) and 
quiescence







 That for any individual fetus, baseline 
variability and accelerations will reliably be 
“depressed “  before the pH has reached a level 
of acidemia associated with neurologic injury 
for that fetus, regardless of its quantitative 
value

 That no single quantitative value of fetal 
arterial pH serves to define a point of 
hypoxia-induced damage applicable to all 

fetuses



 There are data to suggest that in spontaneous labor 
it takes up to 90 seconds after a contraction for 
fetal oxygenation to be restored 

 In oxytocin-augmented labors this recovery period 
averages 138 seconds 

 Excessive uterine activity is often responsible for 
decreased fetal oxygenation, and where possible, 
should be avoided irrespective of fetal heart rate 
changes 

 Spontaneous or iatrogenic in nature, excessive 
uterine activity can usually be reversed by 
reducing or stopping oxytocin infusion and/or 
starting acute tocolysis with beta-adrenergic 
agonists (salbutamol, terbutaline, ritodrine)  -
atosiban or nitroglycerine



 Baroreceptors and the Parasympathetic  Nervous 
System : Both fetal head and cord compression cause activation of the 
parasympathetic nervous system and this can often be seen as an early or variable 
deceleration, respectively, on the CTG trace

 Chemoreceptors and the Parasympathetic Nervous 
System : ‘chemoreceptor – mediated’ decelerations take longer to recover back 
to the original baseline and therefore, they may reflect an ongoing metabolic 
acidosis

 The Fetal Adrenal Glands : Fetal adrenal glands produce 
catecholamines (adrenaline and noradrenaline) in response to hypoxia 
over a period of time (usually over a number of hours)

 The Somatic Nervous System : A hypoxic fetus conserves energy 
by reducing its movements and hence accelerations would not be identified

 Other factors



 Prolonged decelerations of more than three minutes 
require immediate assessment to exclude:

 The three major ‘accidents’ during labour –
placental abruption, cord prolapse or caesarean scar 
rupture

 Iatrogenic causes include hypotension and uterine 
hyperstimulation

 The metabolic acidosis that ensues in such 
circumstances develops rapidly, with the fetal pH 
dropping by  0.01/minute

 In the case of hyperstimulation, the infusion of
oxytocin must be stopped and consideration given to 
tocolysis, most commonly Terbutaline 250mcg 
subcutaneously or Nitroglycerin 50-100 mcg IV





 In more than 50% of prolonged decelerations 
no cause can be identified and these are likely 
to be secondary to prolonged umbilical cord 
compression. 

 If after 6 minutes, there are no signs of 
recovery, preparations need to be made to be in 
theatre by 9 minutes with surgery starting 
within 12 minutes of the start of the prolonged 
deceleration. 

 Delivery should ideally occur within 15 
minutes.

 The rationale for this ‘3-6-9-12’ minute rule  is 
based on the observation that 90% of CTGs 
with a prolonged deceleration will recover 
within 6 minutes and 95% within 9 minutes



 antenatal intra-amniotic infection was a strong 
and independent risk factor for the subsequent 
development of cerebral palsy in childhood

 CTGs may show evidence of infection with an 
associated tachycardia



 Preterm Infants
 The CTG of a fetus at more than 32 weeks is likely 

to be similar to that of a term fetus and should be  
interpreted as such

 Fetus < 30 :  Fetal tachycardia, reduced variability
reduced duration and amplitude of accelerations 

 Decelerations without uterine activity are not 
uncommon in a fetus of less than 30 weeks 
gestational age, with variable decelerations seen in 
up to 75% of intrapartum CTG tracing,
compared to 30-50% in that of a term fetus



 Restricted fetus will have less reserve than a 
non growth restricted fetus. 

 In placental insufficiency, there is less 
uteroplacental circulation – more opportunity 
for late decelerations and less physiological 
reserve to combat the ensuing hypoxia

 Poor placental perfusion results in 
accumulation of carbon dioxide and hydrogen 
ions with progression to metabolic acidosis



3cm/min



 The finding of meconium stained liquor is a 
common occurrence with between 15-20% of term 
pregnancies and 30-40% of post-term pregnancies 
affected

 In the preterm fetus, the presence of meconium in 
the amniotic fluid may be associated with a higher 
adverse perinatal outcome

 In term fetuses there is no significant correlation 
between meconium and adverse outcome with 
normal heart rate monitoring. 

 However, fetal heart rate abnormalities in the 
presence of meconium compared to clear amniotic 
fluid  are associated with a lower umbilical artery 
pH and lower apgar scores



 FHR response to stimulation:
This should be performed when the FHR is at 
its baseline rate – “Performance during a 
deceleration is not likely to terminate the 
deceleration, is not predictive of fetal acid-base 
status, and might exacerbate fetal compromise 
if parasympathetic tone increases in response 
to the stimulus”

 When accelerations are induced in this setting, 
the fetal pH is >7.20 in over 90 percent of cases, 
and when no accelerations occur, pH is <7.20 in 
approximately 50 percent of cases









Factors  influencing CTG interpretation

+  Maternal  fever, hypovolenia and dehydration
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DR : G1-PROM – 40 wks – Admission test
C: non
Bra : 150/min
V: mod
A: +
D: -
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The same Pt an hour after commencement of induction
C: 2-3/10min
Bra: 125/min
V:  minimal
A : +
D: -
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DR: G2 – ROM- Augmentation – AF clear- Previous tracing :reassuring
C: 4/10min
B : 120/min
V: absent
A: -
D: -
O :
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DR:G1- Active phase – receiving epidural top -up 
C: 4/10min
B: 135/min
V: mod
A: -
D: prolonged
O:



3cm/min

Dr : G3P2L2 -low risk –second stage
C: 4/10min
B: 140/min
V: mod
A: +
D: variable 
O:
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DR:G1 – severe preeclampsia – suspected IUGR – active phase (6cm)
C: 3-4/10min
B:120/min
V:
A:
D:
O:
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