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Overview

• Second stage outcomes

• What can FHR Monitoring impact?

• Common pitfalls

– Ambiguous signal

– Baby’s almost out

• Practical approaches



Second Stage Outcomes

• Historically, longer second stage, worse 
neonatal outcomes

• Some data does not support these older 
findings



Second Stage Outcomes
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What can FHR Monitoring Impact?

• Fetal Heart Rate Monitoring created to reduce CP

• Rates of CP unchanged over time

• However, rates of intrapartum stillbirth reduced

• So, perhaps:

– Stillbirth -> CP

– CP ->  No morbidity

– No net change in CP?



EFM: Cochrane Review

• 12 clinical trials (n=37,000), 2 of high quality

– No “non monitoring” studies

– Most very old

• cEFM compared to intermittent auscultation

Alfirevic et al. Cochrane 2006 (3) #CD006066

  number (trials) RR   95%CI

Perinatal death         33,513 (11 trials) 0.85 0.59-1.23

Neonatal seizures    32,386 (9 trials) 0.50 0.31-0.80

Cerebral palsy    13,252 (2 trials) 1.74 0.97-3.11

Cesarean delivery    18,761 (10 trials) 1.66 1.30-2.13

Operative VD    18,151 (9 trials) 1.16 1.01-1.32



What can FHR Monitoring Impact?

• Reduce intrapartum stillbirth, neonatal death, 
neonatal morbidity? CP?

• Increased operative delivery
– Operative vaginal delivery 

– Cesarean delivery

• Alert clinician to impending problems
– Tachysystole (and the old hyperstim)

– Repetitive decelerations

– Changes in baseline / variability



Goal

“Depending on severity and duration, metabolic 
acidosis can lead to tissue and organ damage, 
and ultimately death. The goal therefore is to 
intervene along this continuum at a point before 
any damage, but not so early that an 
unnecessary cesarean or operative delivery is 
performed.”

Garite. Intrauterine resuscitation during labor. Clinical Obstet Gynecol 2011.





Other Management Approaches

Parer JT, 2007



Epidemiology of FHR Characteristics



Epidemiology of FHR Characteristics

All models are adjusted for nulliparity, fever, prolonged first stage, and obesity
AUC, area under the curve; EFM, electronic fetal monitoring

Cahill. Electronic fetal monitoring to predict acidemia. Am J Obstet Gynecol 2012



Case 1: 27 yo G1P0 at 39 6/7, starting 
the second stage













Outcome?

• Emergency Cesarean

• Apgars 0, 1, 2

• CBG: 6.78/-19 | 6.93/-14



FHR Signal Ambiguity

• Maternal Heart Rate confused with FHR

• Can lead to poor interpretation of fetal status

• Probably more common than thought

• Particularly more common in second stage



Ambiguous Signal

• While generally, MHR < FHR

• In second stage, MHR:

– 27% > 100 BPM

– 100% w accels during contractions

– 20% > 140 BPM

– MHR accels show greater amplitude than fetal 
accels

Ramadan M, et al. Neonatal Perinatal Med. 2019;12(4):405-410
Van Veen T, et al. Obstet Gynecol Scand. 2012 May;91(5):598-604



First Stage



Second Stage



Ambiguous Signal

• Cohort of 100 patients

• There were decelerations in 89% during second 
stage

• External FHR showed accels 28.1%

• FSE showed accels 10.9%

• Accels with uterine contractions
– 11.7% with external FHR

– 4.0% with FSE

Nurani R, et al. Acta Obstet Gynecol Scand. 2012 Dec;91(12):1428-32.



Common Pitfalls

• Ambiguous signal
– Mistaking FHR for MHR

– Continuous or intermittent

• Baby’s almost out
– + 4-5 station

– OA vs. OP

– Nullip vs. multip

– Regional analgesia vs. Nat Childbirth



• + 1 station

– LOA to 
LOT

– Nullip 

– Epidural

Case 2: 27 G2P0 at 40 4/7 – 
Just became completely dilated 









Management Approaches

• Acute acidemia does not occur unless recurrent 
decelerations/bradycardia present

• Decelerations get deeper as acidemia develops

• Variability decreases as acidemia develops

• Baseline FHR may change (increases usually)

• Watching for components of pattern evolution is 
the clinical key

• Debt time(AUC) matters – can you reduce it?



Management Approaches

• How do we reduce the Debt time (AUC)?

• Decrease frequency of ctxns
– Decrease oxytocin

• Decrease frequency/depth of decels
– Push every other
– Amnioinfusion?

• Prolonged crowning
– Modified Ritgen
– Episiotomy
– ? vacuum









• Apgars 1, 2, 6

• uA - 6.95 / -13

• ABG at 20 min 

– 7.08 / -22
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– Episiotomy
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Case 3: Deep recurrent decels



What next?





Management Approaches
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Almost Out
• Tachysystole w decels 

– stop or lower oxytocin
– if no oxytocin, push every other / ? Terbutaline
– Careful about prolonged crowning without fetal monitoring

• Assess status every 30 minutes – consider huddles
– Variability?
– Accelerations?
– Change in baseline?

• Must continue to make progress
– Station vs. increase in caput
– Analgesia?
– OP / OT / OA?



Common Pitfalls - Summary

• Ambiguous signal

– Mistaking FHR for MHR

– Low threshold FSE

• Baby’s almost out

– + 4-5 station / crowning

– Consider push every other

– Facilitate delivery



New ACOG FHR CPG



New ACOG FHR CPG



New ACOG FHR CPG



New ACOG FHR CPG



New ACOG FHR CPG



Thank you



Other Management Opportunities

• Scalp pH (FBS) 

• Use of scalp stim before CS



EFM with or w/o FBS
Neonatal Seizure



Other Management Opportunities

• Use of scalp stim before CS

• Meta-analysis, 8 small studies, 2002

• Reported as + and – LR 

• Digital - +LR 15.7 (3.2-76.2) / - LR 0.06 (0.01-0.31)

• Vibroacoustic stim: +LR 5.1 (CI 2.7-9.5) /  -LR 0.2 (CI 0.1-
0.4) 

• Fetal scalp pH should be determined whenever possible 
after a positive stimulation test (lack of acceleration).

Skupski et al. Obstet Gynecol. 2002 Jan;99(1):129-34. Intrapartum 
fetal stimulation tests: a meta-analysis.
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