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Despite evidence demonstrating no neonatal benefit, the medicolegal climate
in the United States requires obstetricians to integrate continuous intrapartum
surveillance into their care of the pregnant laboring patient. The intent of
this article is to familiarize the reader with the standardized, quantitative
nomenclature recommended to describe intrapartum cardiotocography in
order to reduce miscommunication among providers caring for the laboring
patient.
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live births) in the United States were assessed with continuous cardiotocog-
raphy (CTG), making it the most commonly performed obstetric procedure.’
Although CTG, also known as electronic fetal monitoring, is widespread in devel-
oped nations, its ability to identify the fetus that may be becoming asphyxiated
and therefore may benefit from intervention is limited, and its use has failed to
lead to reduced rates of cerebral palsy and neurologic injury. There are no studies

In 2002, approximately 3.4 million fetuses (85% of approximately 4 million
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comparing CTG with an absence of in-
trapartum monitoring, but trials com-
paring CTG with intermittent auscul-
tation show no reduction in the
overall risk of perinatal death (rela-
tive risk [RR] 0.85; 95% confidence
interval [95% CI], 0.59-1.23) or cere-
bral palsy (RR 1.74; 95% CI, 0.97-
3.11).2 What studies have demon-
strated is that CTG versus intermittent
auscultation leads to higher operative
delivery rates by cesarean section or
assisted vaginal delivery (RR 1.66;
95% CI, 1.30-2.13 and RR 1.16; 95%
Cl, 1.01-1.32, respectively).?

Despite compelling evidence demon-
strating no neonatal benefit, the
medicolegal climate in the United

investigational research examining
the predictive value of electronic fetal
monitoring and management strate-
gies to recognize and reduce intra-
partum fetal compromise.* The intent
of this article is to familiarize the
reader with the resulting standardized,
quantitative nomenclature that is rec-
ommended to describe intrapartum
CTG in order to reduce miscommuni-
cation among providers caring for the
laboring patient.

Fundamental Principles When
Using NICHD Terminology

A set of overarching operational prin-
ciples was outlined prior to presenting
the actual definitions of terms inte-

Despite compelling evidence demonstrating no neonatal benefit, the
medicolegal climate in the United States requires obstetricians to integrate
continuous intrapartum surveillance into their care of the pregnant laboring

patient.

States requires obstetricians to inte-
grate continuous intrapartum surveil-
lance into their care of the pregnant
laboring patient. Due to the setup of
labor and delivery units and the team-
oriented approach that exists in most
facilities, nurses, residents, nurse mid-
wives, and physicians may all be reg-
ularly involved in assessing the CTG.
To communicate effectively in the
event that an abnormal CTG exists
and invoke an appropriate level of
concern, standardized terminology is
necessary.’ In 1997, the National Insti-
tute of Child Health and Human De-
velopment (NICHD) sponsored a Re-
search Planning Workshop that
addressed this very issue. The work-
shop’s express purpose was to develop
“a standardized and rigorously, unam-
biguously described set of definitions
that can be quantitated” for electronic
fetal heart monitoring, with the ulti-
mate goal of producing a common
language that would facilitate further

gral to the interpretation of car-

diotocography.* The most germane

principles are:

e The definitions are to be used for
visual interpretation of CTG.

e The emphasis is on intrapartum pat-
terns, although the definitions are
applicable to antepartum observa-
tions.

e The patterns to be defined are cate-
gorized as either baseline, periodic,
or episodic. Periodic patterns are as-
sociated with contractions, whereas
episodic patterns are independent of
uterine contractions. Tocodynamom-
etry must be of good quality in
order to assess uterine activity.

e Periodic patterns are distinguished
based on waveform, defined as
abrupt versus gradual onset of the
deceleration.

e No differentiation is made between
short-term variability (or beat-to-
beat variability or R-R wave period
differences in the electrocardio-
gram) and long-term variability be-
cause in practice, they are visually
determined as a unit. The definition
of variability is based visually on
the amplitude of the complexes,
with exclusion of the regular,
smooth sinusoidal pattern.

e CTG patterns are gestational age-
dependent, making this a critical
interpretive factor in the evaluation
of a CTG pattern. Maternal medical

A full description of a cardiotocography (CTG) requires a qualitative and
quantitative description of baseline rate, baseline CTG variability, presence
of accelerations, periodic or episodic decelerations, and changes or trends of

CTG patterns over time.

e The definitions apply to patterns
produced from either an external
Doppler ultrasound device or a di-
rect transcervical fetal electrode de-
tecting the fetal electrocardiogram.

e The paper speed parameters are 3
cm per minute for the horizontal
axis and 30 beats per minute for the
vertical axis. Although the appear-
ance of CTG patterns can differ ac-
cording to the scale used, the defin-
itions still apply.
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status, prior fetal assessments, use
of medications, and other factors
may also require consideration.

e The individual components of
CTG that are defined do not occur
in isolation and generally evolve
over time. A full description of a
CTG requires a qualitative and
quantitative description of base-
line rate, baseline CTG variability,
presence of accelerations, periodic
or episodic decelerations, and
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changes or trends of CTG patterns
over time.

Definitions of Fetal

Heart Rate Patterns*

Baseline fetal heart rate is the average
fetal heart rate (FHR) rounded to
increments of 5 beats per minute dur-
ing a 10-minute segment, excluding
periodic or episodic changes, periods
of marked variability, or baseline seg-
ments that differ by more than 25
beats per minute.

In any given 10-minute window,
the minimum baseline duration must
be at least 2 minutes, or else the base-
line is considered indeterminate. In
cases where the baseline is indetermi-
nate, the previous 10-minute window
should be reviewed and utilized in
order to determine the baseline.

A normal FHR baseline rate ranges
from 110 to 160 beats per minute. If
the baseline FHR is less than 110
beats per minute, it is termed brady-
cardia. If the baseline FHR is more
than 160 beats per minute, it is
termed tachycardia.

Baseline FHR wvariability is based on
visual assessment and excludes sinu-
soidal patterns. Variability is defined
as fluctuations in the FHR baseline of
2 cycles per minute or greater, with
irregular amplitude and inconstant
frequency. These fluctuations are vi-
sually quantitated as the amplitude of
the peak to trough in beats per
minute, as shown in Table 1.

The sinusoidal pattern differs from
variability in that it demonstrates a
smooth, sine wave-like pattern of
regular frequency and amplitude and
is incompatible with the definition of
variability.

By visual assessment, acceleration
is defined as an apparent abrupt in-
crease in FHR above baseline, with
the time from the onset of the accel-
eration to the acme of less than 30 sec-
onds. The increase is measured from
the most recently determined portion
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Table 1
Baseline Fetal Heart Rate
Variability Fluctuation
Classification

Amplitude Range Classification
Undetectable Absent
Undetectable to Minimal

= 5 beats/min

6 to 25 beats/min Moderate

> 25 beats/min Marked

of the baseline. The peak is 15 beats
per minute or more above the base-
line, and the acceleration lasts 15 sec-
onds or more, but less than 2 minutes
from the onset to the return to the
previously determined baseline. In
pregnancies of fewer than 32 weeks
of gestation, accelerations are defined
as having a peak 10 beats per minute
or more above the baseline and dura-
tion of 10 seconds or longer.

Prolonged acceleration is 2 minutes
or longer and less than 10 minutes in
duration, with any acceleration last-
ing 10 minutes or longer constituting
a change in baseline.

By visual assessment, late decelera-
tion is defined as an apparent gradual
decrease and return to baseline FHR
in association with a uterine contrac-
tion, with the time from onset of the
deceleration to its nadir as 30 seconds
or longer. The decrease is measured
from the most recently determined
portion of the baseline. The decelera-
tion’s timing is delayed, with the nadir
of the deceleration occurring after the
peak of the uterine contraction. In
general, the onset, nadir, and recovery
of a late deceleration occur after the
beginning, acme, and end of the asso-
ciated contraction, respectively.

Based on visual assessment, early
deceleration is defined as an apparent
gradual decrease and return to the
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baseline FHR in association with a
uterine contraction, with the time
from onset of the deceleration to its
nadir as 30 seconds or longer. The de-
crease is measured from the most re-
cently determined portion of the
baseline. Early decelerations are coin-
cident in timing with uterine contrac-
tions, with the nadir of the decelera-
tion occurring simultaneously with
the peak of the uterine contraction. In
general, the onset, nadir, and recovery
of a late deceleration occur in a coin-
cident fashion with the beginning,
acme, and end of the associated con-
traction, respectively.

By visual assessment, variable decel-
eration is defined as an apparent abrupt
decrease in FHR below the baseline,
with the time from the onset of the
deceleration to the nadir of the deceler-
ation as less than 30 seconds. The
decrease is measured from the most re-
cently determined portion of the base-
line. Variable decelerations may or may
not be associated with uterine contrac-
tions. The decrease from baseline is 15
beats per minute or higher and lasts
less than 2 minutes from onset to re-
turn to baseline. When variable decel-
erations occur in conjunction with
uterine contractions, their onset, depth,
and duration may vary with each suc-
cessive uterine contraction.

Finally, prolonged deceleration is
defined as an apparent decrease in
FHR below the baseline, measured
from the most recently determined
portion of the baseline. The decrease
in the FHR is 15 beats per minute or
more and lasts at least 2 minutes but
less than 10 minutes from onset to re-
turn to baseline. A prolonged deceler-
ation that is sustained for 10 minutes
constitutes a change in baseline.

Quantification Guidelines*

The quantification of a deceleration is
based on the depth of the decelera-
tion’s nadir in beats per minute below
the baseline, excluding any transient
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spikes or electronic artifact. The dura-
tion of the deceleration is quantitated
in minutes and seconds from the start
of the deceleration to the decelera-
tion’s end. Accelerations are likewise
quantitated.

Decelerations are classified as re-
current if they occur with 50% or
more of uterine contractions in any
20-minute segment.

Bradycardia and tachycardia are
quantitated by the actual FHR in

of 110 to 160 beats per minute, (2)
moderate variability, (3) gestational
age-appropriate FHR accelerations,
and (4) absence of FHR decelerations.
When all 4 of these criteria are pre-
sent, the provider can be reassured
that no fetal acidemia is present.®*
Individual components of the CTG
should never be interpreted in isola-
tion, but the presence of FHR acceler-
ations generally assures the provider
that no fetal acidemia is present.”® If

Although the NICHD workshop did not address interpretation of fetal heart
rate (FHR) patterns, clinicians must determine whether the FHR pattern on
the CTG is reassuring or nonreassuring.

beats per minute. Alternately, if the
FHR is unstable without a single iden-
tifiable rate, visual assessment of the
FHR range can be used to quantitate
the bradycardia or tachycardia.

Characteristics of Reassuring
and Nonreassuring FHR Tracings
Although the NICHD workshop did
not address interpretation of FHR pat-
terns, clinicians must determine
whether the FHR pattern on the CTG
is reassuring or nonreassuring. With a
high degree of certainty, a reassuring
pattern indicates that there is no fetal
acidemia at the time of testing. On
the other hand, the nonreassuring
pattern is suggestive of potential fetal
acidemia, worsening fetal status, and
the need for further measures to be
taken to reassure the provider of the
fetus’s health. Due to the low preva-
lence of intrapartum fetal asphyxia, a
nonreassuring tracing has a well-
recognized false-positive rate of greater
than 90%.”

Despite numerous studies having
demonstrated that inter- and intraob-
server variability is high when CTG
tracings are reviewed,®’ there is a
common consensus that reassuring
FHR patterns include each of the fol-
lowing: (1) a baseline fetal heart rate

accelerations cannot be elicited, then
variability should be critically evalu-
ated. Moderate FHR wvariability is
strongly associated (98%) with an
umbilical pH higher than 7.15."
Therefore, in most cases, normal FHR

blood pressure measurement, exami-
nation of uterus for tetanic contrac-
tion, oxygen administration, and fluid
bolus should be performed in order to
generate a more reassuring CTG. If
these or additional efforts are unsuc-
cessful in either reassuring the
provider or resolving the concerning
aspects of the tracing, consideration
should be made to move in a more
expedited fashion towards delivery.

Conclusions

Though most studies do not demon-
strate clear neonatal benefits from
continuous cardiotocography, CTG
can be a useful modality when assess-
ing fetal status during labor. Nurses,
residents, midwives, and attending
physicians caring for women in labor
can most effectively utilize CTG if
they speak a common language when
describing the FHR patterns. The
value of a common language is that

Interventions such as maternal position change, discontinuation of labor
stimulating agents, vaginal examination to assess cervical dilation and pos-
sible presence of cord, blood pressure measurement, examination of uterus
for tetanic contraction, oxygen administration, and fluid bolus should be
performed in order to generate a more reassuring CIG.

variability provides reassurance about
fetal status.”

In the absence of accelerations, ei-
ther spontaneous or elicited (ie, by
techniques such as scalp stimulation,
vibroacoustic stimulation, or fetal
scalp sampling), a combination of
minimal or absent variability with
late or variable decelerations typically
constitutes a nonreassuring CTG and
is the FHR most predictive of
acidemia. Acidemia may be present in
up to 1 of 4 fetuses with such FHR
patterns." Interventions such as ma-
ternal position change, discontinua-
tion of labor stimulating agents, vagi-
nal examination to assess cervical
dilation and possible presence of cord,
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everyone involved has the same un-
derstanding of the FHR, thereby in-
creasing patient safety by decreasing
the risk of miscommunication.
Standardization of terminology
when attempting to determine whether
FHR patterns are reassuring or nonre-
assuring aids providers deciding
whether the patterns are suggestive of
a lack of fetal acidemia or, alternately,
require intervention. This article famil-
iarizes the reader with NICHD lan-
guage in an effort to propagate the uti-
lization of common terminology
among providers who use continuous
cardiotocography in their clinical
practice. Personal review of the origi-
nal NICHD workshop document (cited
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below) and any or all of the addi-

tional sources for this article is *
strongly encouraged. [ ]
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Main Points

e Continuous cardiotocography (CTG) is the most commonly performed obstetric procedure in the United States.

e Usage of the standardized terminology developed by the National Institute of Child Health and Human Development (NICHD) to
describe intrapartum CTG can help reduce miscommunication among providers caring for the laboring patient.

e Standardized terminology also helps determine whether fetal heart rate patterns are reassuring or nonreassuring and aids providers

in deciding whether intervention is required.

e Personal review of the original NICHD document is strongly encouraged.
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