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Video Case

Intrapartum Fetal Surveillance

Objectives:
—  Describe the techniques of fetal surveillance.
— Interpret electronic fetal heart rate monitoring.
—  Discuss the complications of abnormal fetal heart rate patterns

including asphyxia and meconium aspiration.
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Intrapartum Fetal surveillance

The goals of Intrapartum Fetal surveillance

Fetal surveillance during labor is an essential element of good obstetric care. On the basis of
intrapartum maternal history, physical examination, and laboratory data.

20-30% of pregnancies are designated high risk.

50% of perinatal morbidity and mortality occurs in high risk group.

Improves the management of labor and reduces perinatal morbidity and mortality.

The goal of intrapartum fetal surveillance it's a detective event that occur during labor that
could compromise fetal oxygenation

Fetal Heart Rate Monitoring

fetal heart rate monitoring is a modality intended to determine if the fetus is well oxygenated
Normal fetal heart rate (FHR) findings are highly reassuring of fetal well-being.

Abnormal FHR findings are poor predictors of fetal compromise. It probably related to a
combination of hypoxia, acidosis, and inflammation

Both of the following modalities are equivalent in predicting fetal outcome:

o Intermittent auscultation of FHR is performed with a fetoscope using auditory FHR
counting averaged for 10—15 s (low risk patients). It performed by listening from the
beginning of one contraction to the beginning of the next contraction.

m  For Low risk Pt: every 30 minutes after a uterine contraction during the first
stage, and at least every 15 minutes in the second stage of labor.

= Ifhighrisk (Inhospitals that lack the facilities to perform continuous monitoring :
Auscultate the FHR every 15 minutes in the first stage of labor, and continuously
or every 5 minutes in second stage.)

o Electronic fetal monitoring (EFM) measures the milliseconds between consecutive
cardiac cycles giving an instantaneous FHR continuously (High risk patients).

The term EFM is sometimes used synonymously with CTG monitoring, but is
considered to be a less precise term because CTG monitoring also includes
monitoring the mother's contractions.

m inthe United States 85% of labors involve electronic fetal heart rate monitoring
electronic fetal monitoring may be performed externally with a Doppler device or
internally with a fetal scalp electrode .

— Intrauterine
catheter

Fetoscope Fetal scalp electrode
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Continuous Electronic Monitoring

External Devices : by doppler device Internal Devices : by fetal scalp electrode

External devices (1st line and most

common) are placed on the uterine fundus.

Advantages: utilization before significant
cervical dilation and membrane rupture.

Disadvantages: poor quality tracing with
maternal obesity and maternal discomfort
from the device belts. Also it can affected
by maternal movement.

Fetal: A continuous ultrasound transducer
picks up fetal cardiac motion but also can
register maternal great vessel pulsations.

Contractions. A tocographic transducer
device senses the change in uterine wall
muscle tone. It can measure the beginning
and ending of contractions but cannot
assess contraction intensity.

Internal devices are placed through the
dilated cervix (a bit invasive).

Advantages: optimum signal quality, which
is unaffected by maternal obesity.

Disadvantages: limitation to labor when
cervical dilation and membrane rupture
have occurred.

Fetal: A direct scalp electrode precisely
senses each QRS complex of the fetal
cardiac cycle. Complications can include
fetal scalp trauma/Laceration and
infection.

Contractions: An intrauterine pressure
catheter (IUPC) placed into the uterine
cavity precisely registers intrauterine
hydrostatic changes with each contraction.

In the clinical setting, internal and external techniques are often combined by using a scalp electrode for
precise heart rate recording and the external tocodynamometer for contractions. This approach minimizes
possible side effects from invasive internal monitoring.

The pathophysiology of FHR change

The fetal arterial blood oxygen tension in only 25+ 5 mm HG, adults 100 mmHG.
Normal fetus can withstand the temporary reduction in blood flow to the placenta without
suffering from hypoxia because sufficient oxygen exchange occurs during the interval
between contractions.

e Hypoxia when sufficiently severe, will result in anaerobic metabolism, resulting in the
accumulation of pyruvic and lactic acid and causing fetal acidosis.

e  Fetal acidosis is measured by sampling blood from the presenting part. Normally the pH
varies between 7.25-7.30.

e  Fetal death occurs when 50% or more of the transplacental oxygen is interrupted.



The fetal oxygenation pathway can be interrupted at different
locations within the uteroplacental-fetal circulatory loop. For
example:

Intrapartum Fetal surveillance

The pathophysiology of FHR change cont.

Maternal conditions: Such as in hypertensive or anemic
mothers

Fetal conditions: Such as in hemolytic anemia in
Rh-isoimmunization

Umbilical cord conditions: Such as in hematoma of the
cord, short or true knot of the cord.

Placenta conditions: Such as in infarction or abruption
Uterine conditions: Such as in hyperstimulation

Follow these steps To Read the FHR

1. Draw astraight line between the fluctuations (the blue line) and see the number it cross,
this is the heart rate. (if there is accelerations or decelerations in this step just ignore them)

2. Look at the fluctuation (green lines) and count the boxes between them, (each small step
box in this figure is 10 bpm) this is the variability. (again if there is accelerations or
decelerations in this step just ignore them)
eg. here there is two and half small boxes, you can say the variability is 25 bpm.

3. Now search for accelerations or decelerations (Periodic fetal heart rate changes),
+ compare the time of deceleration with the uterine contractions
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How to interpret EFM ?

How to interpret CTG?

The most popular structure can be remembered using the acronym “DR C BRAV

DR: Define risk.

C: Contractions.

BRa: Baseline rate.

\/: Variability.
Accelerations.
Decelerations.
Overall impression.
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Baseline Fetal Heart Rate (FHR) most of the lines «te L

Baseline Fetal Heart Rate (FHR): The mean FHR rounded to increments of 5 beats/min during a
10-minute segment. Normal FHR baseline is 110-160 beats/minute.

Tachycardia:
FHR baseline is >160 beats/min.

Bradycardia:
FHR baseline is <110 beats/min.

Non-hypoxic explanations include:

e Maternal: most commonly

medications:(3 adrenergic agonists[terbutaline],
atropine, scopolamine), fever, thyrotoxicosis.
Infection and dehydration

e Fetal: repetitive accelerations
(from fetal movements), fetal tachyarrhythmias,
prematurity

Non-hypoxic explanations include:
e Maternal medications: 3-adrenergic blockers,
local anesthetics

e Fetal arrhythmia: congenital heart block
(associated with maternal lupus)



https://www.youtube.com/watch?v=I5Dj9vKhlMQ

How to interpret EFM ?
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Baseline variability

Variability is the beat to beat change / variation in the fetal heart rate, it describes
fluctuations in the baseline FHR that are irregular in amplitude and frequency. It is a
reflection of the autonomic interplay between the sympathetic and parasympathetic
nervous system.

most important finding in the CTG for the wellbeing of the fetus

Types of variability Variability

no variation in the fetal heart rate /

Absent Amplitude Undetectable amplitude

Minimal / reduce Amplitude < 5 Beats/min
Moderate (Normal) 6-25 beats/min
Marked >25 beats/ min

Marked variability is associated with increased sympathetic response in the neonate due to a
stressful intrapartum event (e.g. cord compression, meconium)
Moderate variability is a reassuring sign that reflects adequate fetal oxygenation and normal
brain
Decreased variability is associated with :

o  Prolonged uterine contraction

o  Fetal: hypoxia, acidemia, tachycardia, CNS or cardiac anomalies,

o  Taking adrug that depress CNS fetal system, such as : morphine or magnesium

Acceleration
Acceleration is a transit increases in the fetal heart rate they T T T = TR T T T
do not have any specific relationship to uterine contractions. JvaRe I |

It is reassuring sign of fetal well-being.

A visually apparent abrupt increase (onset to peak in <30
seconds) in the FHR.

These are mediated by the SNS in response to fetal
movements or scalp stimulation.

At <32 weeks gestation, an acceleration has a peak of =10
beats/min above baseline, with a duration of =10 sec but <2 o

min from onset to return and the same thing can be applied to : °° I
deceleration :
‘|':0 I

At =32 weeks gestation, an acceleration has a peak of >15
beats/min above baseline, with a duration of >15 seconds but
<2 min from onset to return and the same thingcanbe === === e e e
applied to deceleration
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Decelerations

Early Decelerations
has to be mirror image of the uterine contraction

It has a slow onset and slow recovery that corresponds to the start and the end of the contraction
A visually apparent usually symmetrical gradual decrease and return of the FHR associated with a
uterine contraction.

A gradual FHR decrease is defined as from the onset to the FHR nadir of =30 seconds.

The decrease in FHR is calculated from the onset to the nadir of the deceleration.

The nadir of the deceleration occurs at the same time as the peak of the contraction.

These are mediated by parasympathetic stimulation and occur in response to head compression.
These are favorable and reassuring when see in fetal heart rate.

Late Deceleration
after uterine contraction

It is symmetric fall and rise in the fetal heart rate tracing that begins at or after the peak of the
uterine contraction has ended.The descent and return are gradual and smooth .

A visually apparent usually symmetrical gradual decrease and return of the FHR associated with a
uterine contraction.

A gradual FHR decrease is defined as from the onset to the FHR nadir of =30 seconds.

The decrease in FHR is calculated from the onset to the nadir of the deceleration.

The deceleration is delayed in timing, with the nadir of the deceleration occurring after the peak of
the contraction.

These are mediated by either vagal stimulation or myocardial depression and occur in response to
placental insufficiency. (abrupt placenta, IUGR, pre-eclampsia)

Variable Decelerations
may not have any specific relationship to uterine contractions

This is when there is an acute fall / abrupt in fetal heart rate with a rapid downsel and rapid recovery
back to baseline.

An abrupt FHR decrease is defined as from the onset of the deceleration to the beginning of the FHR
nadir of <30 seconds.

The decrease in FHR is calculated from the onset to the nadir of the deceleration.

The decrease in FHR is =15 beats per minute, lasting =15 seconds, and <2 minutes in duration.

They are characteristically variable in duration and intensity and timing .

They Resemble letter v.

It caused by cord compression. (oligohydramnios, IUGR and premature rupture of membranes )

How to differentiate between early and late deceleration ?
-Early : start with a contraction and end with the contraction mirroring it (almost with it) And contraction’s
peak goes with the deceleration’s peak + Gradual increase and gradual decrease to the beasline.

-Late:

after)

the peak comes after the contraction (after the contraction end the peak of the deceleration comes
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Fetal Heart Rate categories
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e Athree-tiered system for the categorization of FHR patterns is recommended.

e (ategorization evaluates the fetus at that point in time; tracing patterns can and will change

e FHR tracing may move back and forth between the categories depending on the clinical situation
and management strategies used.

Criteria include all of the following: 5
Category I: EHR e Baseline rate: 110-160 beats/min \V
trai'nvs .a o e Baseline FHR variability: moderate
i r
g e Late or variable decelerations: absent
normal . o P e o e
e  Early decelerations: present or absent : SESSSSSSS—Ssoit HesH e
e Accelerations: present or absent N

These include all FHR tracings not categorized as category | or lll and may represent an
appreciable fraction of those encountered in clinical care.
e Baseline rate:
o  Bradycardia not accompanied by absent baseline variability
o  Tachycardia
e Baseline FHR variability:
o  Minimal baseline variability
Category Il: FHR o Absent baseline variability not accompanied by recurrent decelerations
o  Marked baseline variability
e Accelerations:
o  Absence of induced accelerations after fetal stimulation Periodic or episodic
decelerations
o  Recurrent variable decelerations accompanied by minimal or moderate
baseline variability
o  Prolonged deceleration =2 minutes but <10 minutes
Recurrent late decelerations with moderate baseline variability
o  Variable decelerations with other characteristics, such as slow return to
baseline, “overshoots,’ or “shoulders”

tracings are
indeterminate

O

Criteria include absent baseline FHR variability bam | (nusomad)
and am/ Of the fOIIOWing: /Quﬂu lVARVALV UﬂUﬂU U U,n\; \ﬁu IWILVILYIRYARVARVARVARVAT
Categcfrv Ili: FHR e Recurrent late decelerations H H '
EEIElE e  Recurrent variable decelerations v
Elam il e Bradycardia B :
e Sinusoidal patternadiall Gl e e e

The intervention depend on the category:
e (Category I : No specific action
e  (Category Il : evaluation and continued surveillance and reevaluation, taking into account the
entire associated clinical circumstances, consider In utero resuscitation (see the box), can
change to category | or lll.
Category Il : In utero resuscitation, prepare for delivery.



Resuscitation and PH assessment
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Intrauterine resuscitation

Decrease uterine contractions: Turn off or decrease IV oxytocin infusion or administer
terbutaline 0.25 mg subcutaneously to enhance intervillous placental blood flow.

Augment IV fluid volume: Infuse the parturient with a 500 mL bolus of intravenous normal
saline to enhance uteroplacental infusion.

Administer high-flow oxygen: Give the parturient 8—10 L of oxygen by facemask to
increase delivery of maternal oxygen to the placenta.

Change position: Removing the parturient from the supine position decreases inferior vena
cava compression and enhances cardiac return, thus cardiac output to the placenta.
Turning the parturient from one lateral position to the other may relieve any umbilical cord
compression that may be present.

Vaginal examination: Perform a digital vaginal examination to rule out possible prolapsed
umbilical cord.

Amnioinfusion is useful for eliminating or reducing the severity and frequency of variable
decelerations.

Scalp stimulation: Perform a digital scalp stimulation observing for accelerations, which
would be reassuring of fetal condition.

Fetal PH assessment :

Intrapartum

Fetal scalp blood pH may be used in labor if the EFM strip is equivocal.

Prerequisites include cervical dilation, ruptured membranes, and adequate descent of the
fetal head.

Contraindications are suspected fetal blood dyscrasia.

A small, shallow fetal scalp incision is made resulting in capillary bleeding.

The blood is collected in a heparinized capillary tube and sent to the laboratory for blood gas
analysis.

This procedure is seldom performed today.

Postpartum

Umbilical artery blood pH is used to confirm fetal status at delivery.
It involves obtaining both umbilical cord venous and arterial samples.
Arterial Pco2 and base deficit values are higher than venous, but pH and Po2 are lower.



Teaching case

A 27 year-old G3P2 woman at 39 weeks gestation(term) is admitted to the labor and delivery unit in early labor. She
has had an uncomplicated pregnancy similar to her other two pregnancies, both of which delivered vaginally. Her last
labor was 4 hours in length, and the infant's birth weight was 3900 grams after an uncomplicated delivery.

At the time of admission, her physical examination reveals a healthy appearing woman in moderate distress with
contractions every 4-6 minutes, described as 7 on a pain scale of 1-10, with 10 being most severe. Her weight is
165 pounds, blood pressure is 135/82, and fundal height is 37 cm. The estimated fetal weight is around 4000 grams
(macrosomia, this may indicate delay. But sense the prev fetal weight was 3.9 which means her pelvis is okay and
she can deliver this fetus), the fetus is in the vertex presentation and her pelvic examination reveals a gynecoid

pelvis with cervix dilated to 5 cm/80% effacement/-1 station(minus means above the ischial spine, head is still not
engaged). Fetal heart rate is noted to be 120 beats per minute when the external monitor is applied.
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This patient appears to be having a normal labor at term.

The fetal heart rate is normal and the fetus is having accelerations of the fetal heart rate, also a reassuring finding.
You determine she has a “category 1” tracing. Her contraction pattern appears normal, and we should expect a
vaginal delivery in the next few hours.

Two hours later, the nurse calls you to the labor suite to review the fetal heart tracing below. She expresses concern
about the changed appearance of the fetal heart tracing and asks for your opinion.
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Start interpreting systematically:
1- baseline.(normal 110-160 bpm) 2- variability. 3- accelerations. 4- decelerations.

Q1. What is the purpose of intrapartum fetal heart rate monitoring?

The goal of intrapartum fetal monitoring is to recognize changes in fetal
oxygenation that could result in adverse outcomes. During intrapartum (labor)



Teaching case

Q2. What are the commonly used methods of intrapartum fetal
monitoring?

Electronic fetal monitoring ( have 2 types external and internal )

Q3. What is the most important aspect in the evaluation of any fetal
heart tracing?

e Baseline variability is the most important aspect and is defined as: the fluctuation of
the baseline FHR in amplitude and frequency. It is defined as:

Absent

Minimal (amplitude detectable to 5 beats per minute).

Moderate (amplitude 6-25 beats per minute).

Marked (amplitude greater than 25 beats per minute).
Moderate variability has been associated with an arterial umbilical cord pH higher than
7.00-7.15, and with reassuring fetal well-being and the absence of metabolic academia

e  Startinterpreting systematically:
1- baseline.(normal 110-160 bpm) 2- variability. 3- accelerations. 4- decelerations.
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Q4.What are the periodic changes that occur in the FHR? What is the
physiology, and what interventions, if any, would be appropriate?

Current fetal heart rate (FHR) definitions were described as a result of the 2008 National
Institute of Child Health and Human Development workshop on electronic fetal monitoring

Accelerations:

o  Abruptincrease in the FHR above the baseline

o At =32 weeks gestation, an acceleration has a peak of >15 beats/min above baseline,
with a duration of >15 seconds but < 2 min from onset to return.

o At <32 weeks gestation, an acceleration has a peak of =10 beats/min above baseline,
with a duration of =10 sec but <2 min from onset to return.

o  Presence of accelerations is usually associated with reassuring fetal well-being and the
absence of hypoxia and acidemia. Acceleration is response to fetal movement. It is a
reassuring sign.

Decelerations - The FHR decreases in response to uterine contractions. May be:

symmetrical, gradual decrease and return of the FHR with the nadir occurring at
the same time as the peak of the contraction. |t is a mirror to the contractions (ate
the same time)

In most cases the onset and the recovery occur coincident with the beginning and
the end of the contraction.

Early decelerations are usually the result of pressure on the fetal head resulting in
a physiologic vagal reflex response with acetylcholine release at the fetal sinoatrial
node, and therefore not concerning. Intervention is not required.

Early

Symmetrical decrease and return in FHR associated with a uterine contraction.

The nadir of the FHR deceleration and recovery occur after the peak and resolution
of the contraction, respectively.

Particularly when late decelerations are repetitive and associated with decreased
baseline FHR variability, they are considered nonreassuring and a result of
uteroplacental insufficiency, decreased intervillous exchange of oxygen and carbon
dioxide, and worsening hypoxia and acidemia.

Interventions would include maternal repositioning, oxygen supplementation,
intravenous fluid administration, and in some cases delivery of the fetus. Occurs
after the contractions. It is dangerous

Late

Abrupt decrease in FHR lasting less than 2 minutes, with onset to nadir less than

30 seconds; timing may or may not be associated with uterine contractions.

Variable decelerations are also mediated by the vagus nerve’s sudden release of
Variable @ acetylcholine at the fetal sinoatrial node; these are associated with umbilical cord

compression.

Interventions may include maternal position change or amnioinfusion.

Not related to the contractions, doesn't have specific pattern, and V shape.
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Q5. Define the three-tiered FHR interpretation system?

Criteria include all of the following:

Baseline rate: 110-160 beats/min
Baseline FHR variability: moderate
Late or variable decelerations: absent
Early decelerations: present or absent
Accelerations: present or absent

Category I: FHR
tracings are
normal

These include all FHR tracings not categorized as category | or lll and may
represent an appreciable fraction of those encountered in clinical care.
e Baseline rate:
o  Bradycardia not accompanied by absent baseline variability
o  Tachycardia
e Baseline FHR variability:
o  Minimal baseline variability
o  Absent baseline variability not accompanied by recurrent
decelerations
o  Marked baseline variability
e  Accelerations:
o  Absence of induced accelerations after fetal stimulation Periodic
or episodic decelerations
o  Recurrent variable decelerations accompanied by minimal or
moderate baseline variability
o  Prolonged deceleration =2 minutes but <10 minutes
o  Recurrent late decelerations with moderate baseline variability
o  Variable decelerations with other characteristics, such as slow
return to baseline, “overshoots,” or “shoulders”

Category IlI:
FHR tracings
are
indeterminate

Criteria include absent baseline FHR variability and any of the following:
e  Recurrent late decelerations
e  Recurrent variable decelerations
e Bradycardia
e Sinusoidal pattern
A sinusoidal fetal FHR pattern is defined as a pattern of fixed, uniform
fluxuations of the FHR, cycle frequency:
3.5\ minute for > 20 minutes. Require immediate delivery.

Category lll:
FHR tracings
are abnormal
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This is how it come in the exam

N
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e Acceleration ? yes |
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e Uterine contraction ? yes
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e Interpretation ? this is normal |
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e Variability ? moderate
e Deceleration ? repetitive
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after contraction But abrupt
and not related to the
contraction we call it variable
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Why do we do intrapartum fetal surveillance?

Help to manage hypoxic fetus fast — the management depend on the stage of labor, and clinical
mostly — 1st stage of labor — cesarean section 2nd stage of labor — instrumental delivery.

For whom do we do intrapartum fetal surveillance? The standard is:
o  High risk patient: continuous fetal monitoring until delivery.
o  Low risk patient: intermittent auscultation, if you suspect anything — then put the patient
on continuous fetal monitoring.

Examples of high risk patients:
o  Fetus with Intrauterine Growth Restriction (IUGR): the fetus is already in state of stress
due to placental insufficiency and might not tolerate labor
Pre-eclampsia: placental insufficiency (vasoconstriction) and decreased blood supply
Antepartum hemorrhage: might be abruption of the placenta
Multifetal gestation: more than one fetus
2nd stage of labor: because it is stressful
Maternal medical disease: cardiac, diabetic, HTN and previous pregnancy complications

o O O O O

Can we use both internal and external monitoring in intrapartum and antepartum?
We can't use internal monitoring antepartum because the membranes had to be ruptured so you
could insert it.

Deceleration VS Bradicardia

o  Deceleration:
It is a drop / decrease in the fetal heart rate from the baseline but with return to baseline
and it has 3 types

o Bradycardia:
Drop in the fetal heart rate from the baseline but it lasts long, it continues up to 10 minutes
worrisome, and might mandate taking the patient to the OR for C-section, Example:
pregnancy complicated by abrupt placenta, then there will be decelerations, if recovered, it
means that the abruption is partial because there still is blood supply to fetus, if bradycardia
it means sever abruption and there is no supply and | have to get this baby out as soon as
possible.

How to differentiate between early and late deceleration ?
o Early:
m  start with a contraction and end with the contraction mirroring it (@almost with it)
m Contraction’s peak goes with the deceleration’s peak
m  Gradual increase and gradual decrease to the beasline.

m the peak comes after the contraction (after the contraction end the peak of the
deceleration comes after)
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Early deceleration is not a bad sign?
In fact it's reassuring as the patient progresses into the labor

If we have CTG with repetitive variable deceleration,How to manage?
a. Give fluids
b.  Give oxygen,
c. Change the position to ensure that the fetus is getting oxygen to the left lateral or right
lateral,decrease the IVC compression

All of this to enhance the blood flow

Now depending on the mother situation if she is progressing and fully dilated and the head station
is downward,Then we can help her with assisted vaginal delivery or it can be spontaneous if she's
pushing very well.But if still not assuring and the head station is high then we go with the
emergency C.S.



437 + 439 Dr's Notes

o o
Internal monitoring is used when external monitoring isn't providing enough information because
the mother is moving.

Internal monitoring by fetal scalp electrode is contraindicated in HIV positive and Hepatitis B
because of the risk of transmission.

If baby is breech we use external monitoring.
Less than 28 weeks, baby is monitored by Doppler.

Cardiotocography (CTG) V.S Non Stress Test (NST):
o CTG:
m  Continuous fetal heart monitoring while in labor
m Thereis decelerations and uterine contractions
o NST:
m  Monitor fetal heart rate at the clinic while the patient not in labor, to check on the
status of the baby
m  No uterine activity (contractions), Since there is no uterine contractions we cannot
classify decelerations to early, late or variable
m If thereis decelerations during this test then it is worrisome because there was no
stress and the fetal heart rate decelerated (fetus is in a state of hypoxia)

Fetal tachycardia is most likely caused by a maternal cause, so ruling out maternal infections is
important.

What is variability?

It reflects hypoxia, if the oxygenation for the baby is enough or not. Because decrease supply of
oxygen will stimulate the sympathetic and parasympathetic systems and the heart rate of the
fetus will change in response, hence it will be reflected in the CTG. It is the most important aspect
in evaluation of fetal heart tracing.

Moderate variability is reassuring, it means the baby is okay and there’s no acidemia or hypoxia.

Early decelerations mirror contractions and are reassuring, and they happen when the baby'’s
head descends to the pelvis and cause vasovagal stimulation > SA node inhibition.

Variable decelerations are associated with cord compression which could be caused by the baby
(holding the cord) or by uterine contractions.

Intervention in late deceleration: first line is IV fluid and change position to left lateral to improve
the perfusion.
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Fetal Surveillance during Labor

CALVIN J. HOBEL * AMY R. LAMB

surveillance during labor is that childbirth is a normal
e

the risk of early (during delvery) and late (during child-

st be
bbbt
‘monitor the journey based upon maternal and fetal
needs during the labor process.

g
k
:
11
s
g
i
I
g

of the fetus, Continuous fetal heart rate and uterine

« To improve our understanding of the assessment
of abnormal and potentially pathologic heart rate pat-
terns, the National Institutes of Health (NTH has devel-

(normal, intermediate, and abnormal. This is designed
0 improve the recognition of rsk for poor fetal out-
‘comes and o allow implementation of strategies for

us electronic records throughout the labor process.
but may not aliways be necess

“The pathophysiology of abnormal fetal heart rate pat-
terns is complex,and both clnical and research indings

« Abnormal fetal heart rate associated with
hypoia, acidosis, and inflammation have five charac-
teristcs: (1) absent base line variabiity, (2) recurrent
Jate deccleratons, 3 recurent varsble deccleatons.

Effective fetal surveillance during labor is an essential
element of good obstetric care. On the basis of the
antepartum maternal history, physical examination,
and laboratory data, 20-30% of pregnancies may be
designated high risk, and 50% of

and mortality occurs i this group. The remaining 50%
of morbidity and mortality occurs in pregnancies

at aro conaidered 1o be orenal
Although fetal heart rate (FHR) monitoring by aus
oo o comtinoas leciront fvt monherog (FAD
provides useful information that improves the man-
agement of labor and reduces perinatal morbidity and
mortality, evidence al complete adequacy for
fealsuveliance s confictng

s of abnormal FHR patters is

omplet and semenne poorly understood. In the past,

Towas ol that hyponia asthe main caus of shrormal

associated with pregnancy and childbirth, has not
occurred with increased monitoriny

“This chapter provides the current concepts and rec-
ognized standards for appropriate fetal surveillance
during labor.

Methods of Monitol
Fetal Heart Rate
AUSCULTATION OF THE FETAL HEART RATE
 time-honored technique for evaluating the fetus
duringlabor has been auscultation of the FHR. The first
step in deciding on the optimal method (auscultation
or continuous EFM) is to determine whether a patient
has any risk factors. Auscultation of the fetal heart is
performed by listening from the beginning of one

FHR patterns and
samplingwould rlably dntiy lhnsc fetuses at great-

For I(m risk patients, a competent nurse should listen

e

ightiskpatinss,the FHRshould beassesed very 15 dystegulaton and i associated with a comple aray
minutes during the first stage of labor and every 5 of FHR perturbations. These changes in heart rate

minutes during the second stage. Some studies have are difficult o interpret without better ways to def
suggeted tha itermittent ausculalon of the el the most opimal blomarkershat denlyth fetus u
heartis comparable to cont lectronic monitor-  highest

in terms of neonatal outcome, if performed at the ers of e veseanh meret Inlhmm.mry
intervals stated above with  1:1 patient-to-nurse ratio.  markers (such as C-reactive protein) and vitamin D
deficien

cy.
CCONTINUOUS ELECTRONIC FETAL HEART allows continuous reporting of the FHR, uterine
HATE MONITORING contractions, maternal heart rate, and blood pressure
labor was developed o detet FHR pat-  (FHR-UC-MHR-MBP) by means of a monitor that
Lo el awsocted i delery o mfas i pins et on a two-channel stip chan ecorer
epressed condition. I was easoned tha carly recog.
nlion of changes In FHR patrus tat areassocited

rat can-be stord as part of an electronc record
Ut ntractions result n a reduction in blood flow
0 the placenta, which can cause an interruption in

with hypoxia and umbilical cord ct d
oo s warning that would enable » physclan o fetal otygenation nd lead to comesponding allers

ervene and prevent fetal death or irteversible brain  tions in the FHR. The “FHR-UC-MHR-MBP” record
infory. can be obained using extornal transducersthat are

Pathophysology of Abnormal Fetal Heart

and it should be performed only when more exact
information is needed o monitor a mother or fetus
atris

Internal monitoring gives better FHR tracings
because the rate is computed from the sharply defined
Rewave peaks of the fetal clectrocardiogram, whercas

P—— |

rs and baroreceptors in the peripheral arte-
il circulaion of the fetus aflsence the FINR by
se to contraction- FHR
yporia. vhen pts fently severe, will also
‘anacrobi sulting in the accu-
o of pynit an e 610 causing fetal
acidosis.

the less precisely defined first heart sound obtained
with an ultrasonic transducer. However, fetal scalp

by sampling blood from the presenting part. The
normal fetal scalp blood pH varies between 7.25 and

indicative of fetal

e placed with care. For example. patients with spe-

30,
(fetal acidosis) but not
compromise.

fe placed. In i, when plc in inga
of the.

mdlﬂmm lnt-umnvmhlnlh ‘uteroplacental-fetal

ascalp electrode

sealp clctrods,the fetus must

be ascertained to avoid placing the clectrode on the

face or extermal genial I the fetus s presenting as &
breect

The internal uterine catheter _allows
messurement of the intensy of the contractions n

For cxample, mpairmnt of xygen
transportation to the intervllous space may occur as a
et of maternal hyperension oranemis aaygen i,
fusion may be impaired in the placenta because of

farcion or abrupion; or the axygen conten n the
fetal blood may be mpaird because of bemolytc

reury, whereas the e ‘ody-  anemia in thesus (Rh)-is

jgure 9.2

Rate Patt o determine the niensky of contractions with this

The focus of EFM has becn on the recognition that
hypoxia leads to a greater risk of acidosis, which can be.
identified by fetal scalp blood sampling during labor

nd cord blood gas analysis at delivery. Today, the
cause of abnormal FIIR patterns

is thought (0 be

he maternal abdome r-
amtcht extrnal palpation ol he uteras s camied out
ethod. Ths tec lqme el eaty

Internal monitoring is carried out by placing a

spiral sletrode onto the fealscalp 1o monitor heart
Pt and insertng & plastc catheter transcervically
into the amniotic cavity to monitor uterine contrac-

of hypoxia, acidosis, and inflammation that subjects
al physologi systems (brain, heart, placenta, blood
vessels, and the fetal adrenal gland) to multisystem

‘membranes must be ruptured and the cervix must be
dilated (o at least 2 cm. Caution must be exercised
when the decision to rupture the membranes is made,

Transconvcal strain gauge

Fotal montorng system

Scalp docirode

FIGURE 9.1 Technique for intenal conti monitoing of both fetal and maternal heart rate, as well a5 the pressure

nd euercy o i consacon, Eernal oo of etk comracion pides lommaton n shout he heasenty of

millimeters of e
amomeier measarer oy hequoncy and. dursion,
not intensity. The strength of uterine contractions,

plaves e often combind by using  salp clecirode
for preise heart ate rco rnal

oodynamometer foe coutractins. Thi. spproach
izes possible side effects from invasive internal
monitoring.

Etiology of Hypoxia, Acidosis,

and Fetal Heart Rate Changes

‘The developing fetus presents a paradox. Its arterial

blood oxygen tension is only 25 + 5 mm Hg, as com-

pared it adult valus of about 100 He. The
oxygen consumption, 1, s twice that

Sommaises theinical contilon it may b soc
ated with fetal distress during labor.
Itis unrealistic to believe that hypoxia and acidosis

nterieukinb and . eacive poven:
FETAL HEART RATE PATTERNS

assessment of the FHR depends on an evaluation
of the baseline pattern and the periodic changes
elaed tosterine contractions. Tube - gves a com.

Id Health and Human Development in 2008,

Baseline Assessment

P e i kg, MK s G o o M mivnmcst of IR requires the determina-
anly enough to mest s mctabollc peede for 110 2 tion of the ate i betamio) variability.
el chrclation,  Nommal . abnofmir e st e in Tohic 5.

which supphisthe etus with oxygen through placentai
exchange of respi ‘momentarily inter-
Tipted Guring  Eontracion. A fetus can with-
stand the temporary reduction i blood flow o the
lacenta without developing hypoxia because

gt asypen exchange occs dutng the nterval

Undr normal crcumstances, the FII is detr.

Normal FIIR baseline is from 110 o 160 beatsmil
tachycardia is a greater than 160 beats/n
radycardia s Jes than 110 beats/min. Base
variability can be divided into short- and long-term
intervals. These are described in the subsections below.
‘Short.term or beat-to-beat variability. This reflects
the interval between either successive fetal electro-
cardiographic signals or mechanical events of the
rdiac cycl

25 beats/mi

by the vagus decelermon) and t)-mpmmllc [nccelera»
ton) nerves. A fetus whose oxyger
cannot tokrate the sirss of contracions and will

5 beats/min s considered o0 be potentially abnor-
When associated with decelerations, a variabil-
ity of less than 5 beats/min usually indicates severe

0 minutes during the first stage of labor and at
e i oo ot the, s b ki For and trequen become hypoxic. Under hypoxic conditions, chemo-  fetal distress.
£ O E o Opseies
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IR THREE TIER FETAL HEART RATE INTERPRETATION SYSTEM
Category | (Normal) 3. Accelerations

Sour
Pumonary dise:

~——— Uterine
Tetanic

s
Hyperstmulaton

ranstusion

FIGURE 9-2 Clincal conditions associated with feta distessin labor.

2. Long-term variability. These ﬂuduaum\s may be

ons arsabnormral and are ctegorizedacconding 10
athree (B0

described in terms of th
of change in lhe baseline ate. The nommal hmg-
term vari

syl physidlogically decicased doring the sate

EARLY DECELERATION (HEAD COMPRESSION). This,

00U Mg o . o, Wi Sl s &6 el st oo, erns Tl e Yooy Tt
jon occurs to another s coincident with the onset, peak, and end of the

e long-term variability in pro-  uterine_contraction (Figure 9-3). The nadir of the

shouzs mmuln until tray

0x9-1)

0 10 cycles per minute Vari-  Types of Patterns

pattern

ges in
Iunggd md d.ym..h labors may be sign of anaccu-  FHR coincides with the peak of the contraction. This

mulated

the fetal head has

3 Decresedbeatto: beatvariability. A prolonged flat  occurred. Farly decelerations are not thought to be

baseline is the result o fetal acidosis.

Peri

iodic Fetal Heart Rate Changes

related to uterine contracti
uterine contractions may be categorized as follo
e FHR maintains the same character-

istics it had in the preceding baseline FHR.

associated with fetal distress. The
endlendsto lcremed nimonial proemretha iy

i
Peiodic FHR. changes are changes in basclne FHR  the adult. The vagal el can be abolished by the
ns. The responses {0 administration of aropine, but this approach is not
used dlinically.

pressure on the fetal

ar 0 the Valsalva maneuver

LATE DECELERATION (UTEROPLACENTAL INSUFFICH

Ny,
2. Acceleration. The FHR increases in response o This pattern has an onset, maximal decrease, and
uterine contractions. This is a normal response and  recovery that are shifted to the right in relation to the

1 -4). F i

fotal

ELECTRONIC FETAL MONITORING DEFINITIONS

Baseline The mesn 8 onced { cements o 5 e

Perods of mtked iR vaaiiy
Scamerts o bslne tat e by o than 25 besn
“The baseine must be for  minimum of 2 min n any 10-min segment, o the baseine for tht ime
y e prior

o buehm 110160 beasiin
beats/min
TR bwein 2110 b

FHR tht are reguar inampfuce and f

minute

it toed e e

Minimal: ampitude range dvt«hb\e, but <5 beats/min

odert romal: amplude cange .25 beats i

Mathac: ampiode range 525 beasi
Acceleration Aisalyapprntabrut s ot 0 ek n 30 se) 1 the 1R

32 ek getaton nd beyond,in sl s 3 pesk 215 et/ shoe s, with

3 duson o 15 s 12 min fom st to

Before 3 . vitha
wsion o 210 e bt <2 i o ol

Prolonged acceleration ass 22 min but <10 min in duration

T skt s 210 i, 1 . btion change

3 retum of the FHR

uerne cotracon
A gradual FHR decrease s dfined as fom the onset o the FHR nacir or 330 sec
rease in FHR i calculated from the onset o the nadir of the deceleration
Th i of the deelraton occrs a the same e 3 e ek of cotactn
most cases, the onsel, nadir, an ecovery ofthe deceleration occur ate the beginning, peak,
and ending of the contacton, resectvely

return of the FHR asociated with
uerine contracion
Agadul 1 decrese s efned nadit
T b A - s s o s
The decrease i delayed n timing, with the nadir of the deceleration occurring after the peak of the
contraction

I ot cse the anset, i and recovery of thedecelraion occrafe th begining, ek,
and ending of contaction, uxp« w,
Visually apparen
A b R e deed e ot A
begining of nadic
The e i R o] o the crie L the o e decseton
The dectease in FHR s 215 beatsmin,lasting 215 sec and <2 min in duration
ther onset, depth, and

duration commanly vary with successve uterine contractions

R o el ht & 213 e, g 2 min but <10 i drton

e st s 31 iy ' b e

Visually apparent, smoath, sine wave-ike, undulating patten in FHR basein with a cycle frequency
of 35 per min that persists for 220 min

Sinusoical pattem

Catopry| P wacings nclude ol of e folloving:

Category Il (Intermediate/Possible Early
regulation)
Category I FHR tracings include all FHR tracings not cate-
gorized as Category L, or Category I tracings may represent
n spprecible faction of thse encountered n clivicl
of Category II FHR tracings include any of
lhe folowing four parameters:

5 n.,'é’,.';.u. Dot accompanied by absent buselne

2 mmmnmmmy

e R
recurrent decelerations
« Marked baseline variability

Absence. of induced acceerations  aftr fetal
Stimulati
- P o e dceeraions
ot variable decclrations accompanied by
mmllmlnrnmd:nuhaullmvanahlhly
+ Prolonged deceleation >2 min but <10 min
+ Recurrent lte deceleratons with moderate bascline

ity
Vbl declerations it other charcerists
such as slow retn o baseline, “overshoots.”
Category Il (Abnormal)

Category I PR aings nclde ther fhe ollving,

+ Absent.bascline FHR variability and any of the

following
« Recurrent ate deceleratior
R

« Sinusoidal pattern

From Macones A, Harkins GOV, Spong CY,

s Dee
meesoring:upte on debniions, ierpeiaon, and resexch ideines. Obie Gy 112.61-666, 008,
PR Fetl heat e

is
3. Deceleration. The FHR decreases in response to  usually more pronounced with severe decelerations.
uterine contractions. Decelerations may be early,  Severe, repetitive late decelerations usually indicate
late, or mixed. All except carly decelera-  fetal metabolic acidosis,low arterial pH, and increased

From Macones A, Harkins GOV, 5pong CY, e
monitoring: updateon deinios, nterpreaton, and reserch uideines. Ot Gyneca 112:661-666, 2008

i, el heart e, FIGURE 9.3 Note that

ORI - Epp— + reksomtessoroi [ EENN

240 Bom) |

FIGURE -4 Lt dcolraonson sconc el monkorg g 1wk be o with 3 vy dresd (s, Mot e

fetal tachycardi, lack o beat-to-beat hear ate variablty,
the lower trace

base e vaues The partal pressre of casbon  dringthe nadi ofthe deceerton, here s usialya
e P-w

and the fetal blood oxygen partial pressure is only c.mmga Amoda hythin or a second-degree heart block.

slightly below normal because of the Bohr effect—the

shift to the left of the oxygen dissociation curve caused
by the acidosis.

Fetal Tach
As a baseline change, tachycardia is not a very reliable
tachycardia

NONPATTERN SIGNS OF FETAL DISTRESS
eardia

DECELERATION (CORD COMPRESSION). This  sign of fetal distress. In general, fetal
palmmhzsavanableumnofnnselandammhlefolm occurs to improve placental ci

and may 9-5).

Brief periods of tachycardia (15 t0 30

(Fig
cntlons are caused by mblical cond compression,

‘minutes) are usually associated with excessive oxytocic
of labor, after which the heart rate

‘more rapid return 10 normal

returns to is discon-

reflex change, or rapid change, wmpal!d with the  tinued. Prolonged periods of tachycardia are usually

slower change in both carly and late f

Partialor complete compresion of the o causesa  intrauterine infection, which should be ruled out. The
bloo lly normal.

acid-base

i of it The. bradycardia is mediated via

baroreceptors. This reflex can be abolished or amelio- ~ Meconium
iaied by sroplae (o5, chemical vgotomy), athough  Eacy pestage of meconium oceurs anytie bekce

acidosi
carbon dioxide. When cord compression has been pro-

longed. yporia i lo present, showing  pictue of
fetal

cnmbmed d esprtory and metabol
bloo

Fetal blood gases  rupture
with 3 low pH and high  (+], ¢z, m and par

of the membranes and is classified as trace

culate n s color and vis-

ce meconium i lighly stained yelow or

geenah a s skl Mecsniies ot n 8 ik
geenor black and is usu: wi

soup .uppezmn:e i assoced mlh In\ver 1
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FIGURE 95 Uil cond compresin pattem. Vil dceratons (crd compresion) n dcioi el mariorig uaces (i
h panel =

i the second stage of

baseline. In the right
fetal distress (Category ILb tracing)

Late usually oocursduingthe scond siage
of labor, after clear amni een noted
carler. Late passage, which is st aen heavy, is
usually associated with some event (e, umbilical

seconds,
o e ks s shows decese bkt et verabHty v f e, hich sogoes some
)
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SUBTYPES OF CATEGORY Il FHR TRACINGS

Category I1-a: Reduced fetal heart rate variability but

per late in labor
that causes fetal distress.
Strategies for Intervention

In 2008, the National Institute of Child Health and
Human Developmen repoted on 4 sris of work-

Category I1-b: Reduced fetal heart rate variablity with
ik deeenons; skl acldods s e

Category Il-c: Absence of fetal heart ate varabilty and
e ot ok o e acldos e Hh
rom e . A ramencr o sano. o

e mamagement of
m el her e ptterns. A Ot e 19726166, 207,

(2) baseli

s on EFM with the goal of defining FI
teristies more dlearly 0 improve he pu-dlulvt- value
of monitoring and o allow clinical

invaparumfetal compromise. Tl

management of
91

FIIR va iy, ) accleratons, and ()

1 diplays the three e FHR mrpretaion e

CATEGORY | FHR (NORMAL)

A normal FHR pattern is strongly predictive of normal
fetal acid-base status at the time of observation. The
charactristics of Category 1 tracings are a nor

epi n an aempt 1
further Suhdmdc Category 11 FLR sbrormaliics (0
improve the recognition of changes that are most
cuvis. Thoet Albypes o umemarced i B

Strategies for Resuscitation
Because Category Il patterns are intermediate, resusci-

late orvariable decelerations; early decelerations (head
compression) may be present or absent. The presence
of Category FHIR pattern requies o specic acion.

CATEGORY Il FHR /POSSIBLE

stances. When abnormal patterns are seen, the first
step should be a search for the underlying cause.
identified, such as maternal hypo-
tenson, stepashod beaken i comect the poblem.
FHR

EARLY DYSREGULATION)
Category Il FHR tracings are intermediate and are not
predictive of abnormal fetal acid-base status. This cat-

palmrns bemu than a preterm fetus. A fetus with addi-
tional maternal or fetal risk factors, such as preterm
i, intrauterine growth restriction, preeclampsia,

iabetes, or intrauterine infection from chorioamni
nitis, may experience metabolic dysregulation sooner
thana fetus ina normal parturient with Category  FHR
tracings. The three simple interventions are to (1)

by most obstetrical services. Until new biomarkers,
such as inflammatory markers, become available, rli-
ance must be placed on FHR categories to determine
‘management.

bent, or if she is already on her side, switch positions
ide: (2) reduce the infusion rate of oxy-
tocin if this is running; and (3) increase intravenor

fluids by infusing 1 L of normal saline with either 5%
or 10% dextrose to ensure adequate vascular volume
and substrate for the fetus and placenta. Studies have

o Categony Il ncings
ine variability suggests a serious siate
o€ metabolc dysegulaion,
 late decelerations of the FHR have been
ociated primarily with severely reduced utero-
placental blood flow.
3

ipa-

ion
omplx itervention for epeiive varae
This

al cod compression and ae asociaed
with reduced amniotic fluid volume. They may
et 1 the loss of the protective effec of i nact

‘more ct
deeeeratons cord patter

ontrol heart rate because of

catheter, and it has been reported to decrease both

Sevre metabolc dysreglaton.
.

y
‘The use of a double-lumen uterine catheter is recom-
mended because it allows a continuous infusion while
measuring uterine tone to guard against overdistention
accumulation. A common tech-
nique is to infuse a bolus of up to 800 mL. of normal
saline at a rate of 10 to 15 mL/min over a period of
50 to 80 minutes. This is followed by a
dose of 3 mL/min until delivery. Overdistention of the

the possibilit of severe fetal anemia (of unknown

causl, and the occurence of a sinusoidal ptern

during labor lasting longer than utes s sug-
o severe scute il b,

Strategies for Intervention
simple interventions discussed above for the
obeervons of Category Il wacings should bave

line uterine tone in the normal range and at less than
20 mm Hg. Amnioinfusion results in reduced cesar-
ean deliveries for fetal distress and fewer low Apgar
scores at birth without apparent maternal or fetal
distress.

CATEGORY Ill FHR (ABNORMAL)
Categoy Il FHR tacngs e sbnormal and rguire

already been  maybe amnioinfu-

Sion Threar our addional procedures that can be

used to assess the status of the fetus when Category 111

FHR patterns are present:

1. Fetal scalp blood sampling for pH determination
has been used when clinical parameters such as
Category lll FHR patterns and heavy meconium are
present, but it is no longer the standard of practice
in many centers. Fetal scalp pH correctly predicts

of the

e isted In Box 91 under Gategory FHR pat-
o) i ek o sbenemnal el status,

" to determine the optima tme for

act quickly to decide whether there is sufficient time
for a vaginal delivery, keeping in mind that i takes at
least

the Apgar scor. The s posiiverte s appros-

rated into a |o..5 heparimmd capillary tube and
sent to the laboratory for pH and base deficit deter-

delivery. The optimal answer is somewhere between
the observations of Category Il and the early onset of
Category Il so it is sometimes prudent to notify the
surgical team that a cesarean delivery may be called
‘when Gtegy I patess e sen. Thedegc el

determined by fetal scalp blood sampling,
o xd:nni) the fetus at greatest risk s no longer used

2. Ultrasonic Doppler velocimetry for blood flow
‘measurements in umbilical and fetal blood vessels
and  percutaneous umbilical blood sampling
have been used antepas some centers, but
they are generally not feasible methods for labor
‘management.

>
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FIGURE 9.

72 Obstetics

TABLE 9-2

Scalp Blood
e 734738
labor

Adve 734740
s

(cmv‘ew 726742

Cervical
Cord Blood

aery 722734
Vein 729701

357

3654

3260
25.53

NORMAL RANGES FOR FETAL SCALP AND CORD
BLOOD INDICES

224 (02404
224 (20400

224 (3303

1422
235 (62418

rom Hobel CI Insparum ciical 3
et e 10336303 197
oL Pl e oo e o ek el od: 0, pri
e o ooygen i et el oo

cessment of e diress. An |

sed i many centers 19 smal stab inci-

St e syt oo s o o o0 e oy e

n permit, the safest
n of the umbilical cord

3.1 cervial alaion and sta
intervention for s
15 aassted vagina delvery

ivery i indicated for severe, repetitive
decelerations and a FHR tracing indicative of devel-
oping acidosis. Another  circumstance that may
require intervention is a prolonged deceleration.
‘This condition occurs when the FHR falls 0 60 10 90
beats/min for more than 2 minutes.

Fetal Assessment at Birth to
Document the Status of the Fetus
at Risk for Birth Asphyxia
APGAR SCORE
he Apgar scoring system has classically been used 10
assess the newborn's condition. Ove
the Apgar score has come (o ‘b use Inapiropriataly
sphyxia. This is a misay 1 because
nany other conditons (63, prematriy, materoal
drug administration) can result in low scores that are
not eflective of asphyxia. Asphyxia implies hypoxia of
sulficentdegro o causometabolcacidosi. thus he
Apgar score alone cannot 0 define asphyxia.
Wlow Apgar score of less than 5 halps the opsetric

team to focus on both cardiovascular and respiratory
adaptation (see Table 8-9).

UMBILICAL CORD BLOOD SAMPLING

TER9 Fetal Surveilance during Labor E

there is significant but incomplete evidence of its

labor has led to a reduction in the incidence of post
term fet

Normal
ranges for these indices are given in Table 9-2. One
reasonable protocol for umbilical cord blood pH and
blood gas analysis s a ollows:

- Doubly clamp  segment ofumbilcal cord immed-

perintal mortaly mtes. The incldence of hypori.
ischemic encephalopathy in term infants has also
decreased. Preterm births (spontaneous and induced)
continue to add to the pool of infants who develop

tely
i el

in s s whetethe 1- and)or S-minte Apgarscore
is low

. Ifa sptclmen gt it G
artery from an artery
o he choronic surace of the P,

Controversies about Fetal

not been mirrored by improved prevention of cerebral
palsy in preterm infants. There is a pressing nced to

intrapartum events appear to play only a small part in
the overall incidence of this disorder. Events earlier
in pregnancy probably play the major role. Newer

and Treatment of Fetal Distress

40 years of i
monitoring for assessment of the FHR during labor,

tal events or unrecognized intrapartum events that

include the subclinical inflammation associated with
obesity.
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