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FETAL HEART
RATE
MONITORING

... Greater experience does not
necessarily lead to expertise. One
may simply make the same mistakes
with greater and greater confidence."

Cochrane Report :



7 Key Operational Components of an
Effective FHR Training Program

 Common Goal FHR Monitoring
 Common Interpretive Construct
 Common Language

* Collaborative Intervention and
Practice Guidelines

» Consistency In What/How is Taught
 Critical Events Training
» Core Operating Principle “Safety First”
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Planning Workshop

I The purpose of the National Institutes of Health
[NIH) research plonning workshops are to assess the
research status of clinically important areas. This ar-
licle reports on a workshop, whose meetings were
held between May 1995 and November 1996, in
Bethesda, MD, and Chicago, IL. Its specific purpose
was to develop standardized and unambiguous def-
initions for fetal heart rate (FHR) tracings. Their rec-
ommendations for interpreting FHR patterns are be-
ing published here, in JOGNN, and simullaneously
by the American Journal of Obstetrics and Gynecol-
ogy. JOGNN, 26, 635-640; 1997.

Accepted: March 1997

Summary Report

1. Background of Fetal Heart Rate Monitoring

The original rationale for the introduction of
feral heart rate (FHR) monitoring was that it could
serve as a screening test for asphyxia that is severe
enough to cause neurologic damage or fetal death.
That is, it could allow the recognition of asphyxia
at a sufficiently early stage so that timely obstetric
intervention would avoid asphyxia-induced brain
damage or death.

The initial definitions of FHR parterns orig-
inated in research papers from various parts of the
world in the 1960s. Since then, severa! groups have
artempted to formalize the subject of FHR moni-
toring with definitions of the patterns, presumed
physiologic etiology of the patterns, and recom-
mendations for management in the face of “ab-
normal” pattens. In some cases, recommendations
were made for future research on FHR monitoring.

Examples of such publications include the Ameri- |
can College of Obstetricians and Gynecologists |

November/December 1997

(ACOG) Technical Bulletin No. 32 (June 1975);
ACOG Technical Bulletin No. 44 (January 1977);
The National Institute of Child Health and Human

1 lop Task Force
“Predictors of Intrapartum Fetal Distress: The Role
of Electronic Fetal Monitoring™ (October 1979);
the Nurses Association of the American College of
Obstetricians and Gynecologists (NAACOG)
Technical Bulletin No. 7 (July 1980); the Interna-
tional Federation of Gynaecology & Obstetrics
Workshop on Guidelines for the Use of Fetal Heart
Rate Monitoring (International Journal of Gynae-
cology & QObstetrics, 1987, 25:159); ACOG Tech-
nical Bulletin No. 132 (September 1989). More re-
cently, ACOG Technical Bulletin No. 209 (July
1995) has addressed “Fetal Heart Rate Patterns:
Monitoring, Interpretation and Management,”
and the Society of Obsterricians and Gynaecolo-
gists of Canada has issued a policy statement on
“Fetal Health Surveillance in Labour” (Jowrnal of
the Society of Obstetricians and Gynecologists of
Canada, 1995, 17, 865).

II. Purpose of the Meeting

Within recent years it has become increas-
ingly obvious to clinicians, epidemiologists, and
physiologists that a major impediment to progress
in the evaluation and investigation of FHR moni-
toring is lack of agreement in definitions and no-
menclature of FHR patcerns, despite the plethora
of publications on the subject. By way of illustra-
tion, although there are at least 12 controlled trials
of the efficacy of FHR monitoring, it is rarely pos-
sible to determine from most of the publications
exactly what the authors used for definitions and
quantification of the various patterns. In addition,
the FHR patterns signifying jeopardy of the fetus

JOGNN 635

[ FETEIREERTFETECHERACTERETES AND PATTERNS NEAD (99 ]

Tenn DemTon
Exwele Fate Zppioinate meas FAR fouade ACiEmen SOpmduhg a 10 mh

segmertexcludhg perpdic or epkodic charge s, perlods ofmarked
varlablity andsegme st oTbaselhe Batdirers by = 25 bpm. Iy ary 10
mhate whdow the mirimam basellve deratior mestbe atkast2Zmie. or the
bxelhe Rraatperbdl e Ermhate, y Bk case, ove may weedtorerer
T e previow 10 mh. segmenttor e ®rmhation ofthe baselhe.

[ Bradcardla | Basellve rate oi= 110 bpm.
Tachycarda | basellie rate of- 190 bpm.
= EIG e atvarabliity | AmpIRede range nwdetectable.
BLLLOTEL EmpItade targ e = vadetectabk and =5 bpm.
variablir
_-'Ila'e'ﬁyi EmpItade (ge -2 bpin .
varabliy

~Warfe d varQbllity | ZmplRade raige = =5 bpim.
EoCeRraton VETally Sppate stavupt Mcieas e (obsetto peak k= S0 secy s FHE above

baselhe. The hcrease b cakulated nom the mas treceatty determhed
portior ofthe bacelhe. Acme k = 1S bpm above the baselhe and T = 15
sec.and= Zmh.om the oasettoretary to basellae .

Betire 32 weeks ofgestation, ar acme =_10 bpm above the baselhe and
duration of = 10 sec. bk ar accekration.

Prolbged
accekraton
Eaily deceleraton

EoCeREIator = Zmiv. and = TG mly. deaton.

TEally qppare it gradua decieac e (orsetto aadll E = SUsecy of the FHE |
adretin tbhaselhe asoched with a iterhe cortiacton. Tk dkcrease

kEcacwaed nom e most recertty e ermhed portios orthe baselhe, Itk
cohclderth tmhg, with the 2adirof decekration cocurthg atthe same tine

a the peak of the conttaction. h mastcases, he oaset v adlr and recovery
ofthe deooration are colclde st with the Deghvahg, peak and exdhrg orthe
CONAc o, respectivly.

€ deceRraton

Jarable
deceleration

[ Probyged |
eceleration

VEally Jppare i gra0u s decieas e (o1se Lo 1adll E = 305 ecy of the FHE |
ardretan thaselhe eochied with a wterhe cortactionr. Thk decrease
kEcakcula®d nom e most recerty e ®rmhed portios ofthe baselhe, Itk
e layed hn tinlag, with the 2 addir of deceleration cocurthg aner the peak of
e corttaction. Iy maostcases, the onset sadirand recoveryortie
Eceleration oocur arer e oxse t peak ard endhg of the cortraction
respectively.

VEAlly Jpparefaraprdeciease (o e q $eCy
Ih FHR bebw bacellne . The ecrease k cakulatedrom the mostrecs sty
Eeimhed porioy orthe baselhe. Decrease k= 1S bpm, laxtg = 155&C.
ad= 2mir. Hom orsettoretan ©baselhe. Wher varlabk decekrations
are asoclated wWith vErle contractions  thelroas et depth and deration vary
WIth s wocesslve wterhe coractions.

VEtally qpparcatdeciease I FHE Elow Dasellie . THe decliease k
cakulate dnom the mostrecs sty determied portion of the baselhe.
Decrease k= 15Sbpm . Rty = 2 mh. bit< 10 miy. Mom opsettoretan ©

bacelhe.

From e Nalond e Tk ofChid Hed harvd Baman Develogenend Rez e anh Planring Ve v : Bechor: » ol fear!

rake manl bdng: Res earchguiddire s 320 Niempre Blon, Smerca ouray of (letetics and Oynecalogy (WD 17T,
F305 0ol Ol o QUretdC 0 yreoingic I Neovszal NSy (90 D, 200 035020,



1997
A Common
Language

26. No. 6. November)
aven Publishers
f Women's Health, O

T AWHONN Associa

and Neonatal Nurses

Printed in U.S.A.
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Research Guidelines for Interpretation

The National Institute of Child Health and Human Development Research

Planning Workshop

W The purpose of the National Institutes of Health
[NIH) research planning workshops are to assess the
research status of clinically important areas. This ar:
licle reports on a workshop, whose meetings were
held between May 1995 and November 1994, in
Bethesda, MD, and Chicago, IL. s specific purpose
was to develop standardized and unambiguous def-
inifions for fetal heart rate (FHR) tracings. Their rec-
ommendations for interpreting FHR patterns are be-
ing published here, in JOGNN, and simultaneously
by the American Journal of Obstetrics and Gynecol-
ogy. JOGNN, 26, 635-640; 1997.

Accepted: March 1997
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Major Impediment to
establishing
consensus in FHR
pattern interpretation
and management has
been our failure to
practice with a
common language

NICHD 1996
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[NIH) research plonning workshops are to assess the
research status of clinically important areas. This ar-
licle reports on a workshop, whose meetings were
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Bethesda, MD, and Chicago, IL. Its specific purpose
was to develop standardized and unambiguous def-
inifions for fetal heart rate (FHR) tracings. Their rec-
ommendotions for interpreting FHR patterns are be-
ing published here, in JOGNN, and simultaneously
by the American Journal of Obstetrics and Gynecol-
ogy. JOGNN, 26, 635-640; 1997.
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Summary Report

I Background of Fetal Heart Rate Monitoring

The original rationale for the introduction of
feral heart rate (FHR) monitoring was that it could
serve as a screening test for asphyxia that is severe
enough to cause neurologic damage or fetal death.
That is, it could allow the recognition of asphyxia
at a sufficiently early stage so that timely obstetric
intervention would avoid asphyxia-induced brain
damage or death.

The initial definitions of FHR parterns orig-
inated in research papers from various parts of the
world in the 1960s. Since then, severa! groups have
attempted to formalize the subject of FHR moni-
toring with definitions of the patterns, presumed
physiologic etiology of the patterns, and recom-
mendations for management in the face of “ab-
In some cases, ceccommendations
research on FHR monitoring.
Examples of such publications include the Ameri-
can College of Obstetricians and Gynecologists
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(ACOG) Technical Bulletin No. 32 (June 1975);
ACOG Technical Bulletin No. 44 (January 1977);
The Narional Institute of Child Health and Human
Develop p Task Force
“Predictors of Intrapartum Fetal Distress: The Role
of Electronic Fetal Monitoring™ (October 1979);
the Nurses Association of the American College of
Obstetricians and  Gynecologists (NAACOG)
Technical Bulletin No. 7 (July 1980); the Interna-
tional Federation of Gynaecology & Obstetrics
Workshop on Guidelines for the Use of Fetal Heart
Rate Monitoring (International Journal of Gynae-
cology & QObstetrics, 1987, 25:159); ACOG Tech-
nical Bulletin No. 132 (September 1989). More re-
cently, ACOG Technical Bulletin No. 209 (July
1995) has addressed “Fetal Heart Rate Patterns:
Monitoring, Interpretation and Management,”
and the Society of Obsterricians and Gynaecolo-
gists of Canada has issued a policy statement on
“Fetal Health Surveillance in Labour” (Journal of
the Society of Obstetricians and Gynecologists of
Canada, 1995, 17, 865).

II. Purpose of the Meeting

Within recent years it has become increas-
ingly obvious to clinicians, epidemiologists, and
physiologists that a major impediment to progress
in the evaluation and investigation of FHR moni-
toring is lack of agreement in definitions and no-
menclature of FHR patcerns, despite the plethora
of publications on the subject. By way of illustra-
tion, although there are at least 12 controlled trials
of the efficacy of FHR monitoring, it is rarely pos-
sible to determine from most of the publications
exactly what the authors used for definitions and
quantification of the various patterns. In addition,
the FHR patrerns signifying jeopardy of the fetus
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...we have to first

agree on what we

see...and what we
call it.
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Category 1
- FHR 110-160 bpm

* Moderate Variability
* No late or variable gy S

decelerations \\\f\f = I% #_;‘f/,/
* + earlys N BB B

i _“Normal”
* + accelerations =t

8
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Category Il
Absent variability with:
Recurrent
e |Late decelerations
* Variable decelerations W T LT

. Bradycardia i | r i

e Sinusoidal pattern VAL L)
“Abnormal”
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Category Il Tracings

Everything |
else

“Indeterminate”




NICHD: Category Il Tracings

Not a homogenous group. Include FHR
patterns with:

 Minimal, moderate, marked and
absent variabllity

* Tachycardia and bradycardia

» Variable, late, and prolonged
decelerations

11



NICHD: Category Il Tracings

Include FHR patterns with:

* No association with significant
acidemia

* [ndeterminate association with
significant acidemia and

 Presumed association with
significant acidemia

12
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Goal: Reduce variation between
providers how we interpret, manage,
and communicate about FHR Tracings



The Forrnal of Matermal-Fetal and Neonatal Mediane, May 20065 19(5): 289-2% ( r,,yk,,;_;mn( s

or e arhs

Fetal acidemia and electronic fetal heart rate patterns: Is there evidence
of an association?
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Abstract
Obgerive.  Despite the ubiquity of electronic fetal monitoring, the validity of the relationship between various fetal heart rate
(FHR) patterns and fetal acidemisa has not yet been established in & large unselected series of consecutive pregnancies. The
aim of this study was to examine the published literature for evidence of such a relationship.
Methods, Four hypotheses based on assumptions in common clinical use were examined, The literature was searched for
relationships between certain aspects of FHR patterns (e.g., degree of FHR vanability, depth of decelerations), and fetal
acidemia, or fetal vigor (5-minute Apgar score >7). We also anempted to relate duration of these parterns to the degree of
acidemia. Using standardized FHR nomenclature we defined patterns based on bascline FHR vanability, bascline rate,
deceleranons, and acceleratons.
Resdts.  The following relationships were observed: (1) Moderate FHR vanability was strongly associated (98%) with an
umbilical pH >7.15 or newbom wvigor (5-minute Apgar score >7). (2) Undetectable or minimal FHR vanability in the
presence of late or vaniable decelerations was the most consistent predictor of newbom acidemia, though the association was
only 23%. (3) There was a positive relationship between the degree of acidemia and the depth of decelerations or
l*rady\:u'd:a (4) Except fur \\.dJcn profound bradycardia, newbom acidemia with decreasing FHR vanability in
bination with decel | over a period of time approximating one hour. Most studies identified were
observational and uncontrolled (g:radc lIl evidence of US Preventive Services Task Force); however, there was general
agreement amongst the varous studices, strengthening the validity of the observations.
Conclusions. ‘The validity of the relationship between certain FHR parterns and fetal acidemia and/or vigor, is supported by
observations from the literature. In addition four assumptions commonly used in clinical management are supported. These
conclusions need to be confirmed by a prospective examination of a large number of consecutive, unselected FHR pantemns,
and theirrelationship to newbom acidemia. Pending the completion of such studics, these observations can be used to justify
certain aspects of current clinical management, and may assist in standardizing the diversity of opinions regarding FHR
patiern management.

Keywords: Faal pH, feal monitoring, electronic FHR monitoring, fetal acidemia

Introduction

Electronic fetal heart rate (FHR) monitoring was
introduced into clinical practice without appropriate
studies on its reliability (intra- and inter-observer
variability), validity (relationship of FHR pattems
to fetal outcome), and causal relationship to out-
come (ability of intervention to avoid metabolic
acidemia) [1].

Recommendations for studies of each of these
items were amongst the conclusions of the National
Institute of Child Health and Human Development
(NICHD) Research Planning Workshop, Electronic

fetal heart rate monitoring: Research guidelines for
interpretation [2]. In order 1o determine the validity
of FHR monitoring, the suggestion was for a large
descriptive epidemiological study of the frequency of
different FHR patterns using the standardzed
definitions, and correlation of these patterns with
several immediate outcome measures, including
umbilical vessel blood gases and acid-base state (in
particular metabolic acidemia) and Apgar scores.
The NICHD panel stated that studies of the
reliability and validity of FHR monitoring should
precede the development of a system of management
of FHR patterns, because such srudies would most
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4 Key Guidelines FHR Monitoring

1. FHR decelerations as an independent finding are
poorly predictive of complicated outcomes.

2. The degree of variability is the most sensitive
indicator of the adequacy of oxygen delivery to the
fetus at any given moment in time.

3. A metabolic acidosis typically develops slowly
in association with recurrent decelerations and
an evolutionary reduction of FHR variability over
time.

4. The deeper the decelerations the > likelihood for
developing a significant acidosis. 16



A Common Goal

In the OB setting the overriding
goal is to accomplish delivery in
the absence of significant
acidemia defined as cord
umbilical artery blood gas at the
time of birth, pH = 7.1 and a
base excess = -12 mEq L-1
and/or delivery in the presence
of neonatal vigor defined as an
Apgar score = 7 at 5 minutes of
age.

17



1st Key Interpretive Guideline

FHR decelerations, as an independent
finding, are poorly predictive of an
inadequacy of fetal oxygenation or the
presence of a significant acidosis.

18



What % of babies with moderate variability and late
decelerations will meet the goal of delivery in the absence of a
significant acidosis (CUA gas at the time of birth pH 2 7.1 and
a base excess 2 -12 mEq L-1) and/or in the presence of
neonatal vigor (Apgar score 2 7 at 5 minutes of age)?
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Fetal acidemia and
electronic fetal heart
rate patterns: Is there
evidence of an

association?

J. T. Parer a; T. King a; S. Flanders
a; M. Fox a; S. J. Kilpatrick b

The Journal of Maternal-Fetal & Neonatal Medicine,
Volume 19, Issue 5 May 2006

* 98% of the fetuses with moderate FHR
variability, with or without decelerations or
second stage bradycardia will be born in the
absence of a significant metabolic acidosis,
and/or in the presence of neonatal vigor.

* When moderate FHR variability is present
at the time of birth < 1% of neonates will be
born with an Apgar score <7 at 5 minutes. 20
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Intrapartum electroric fetal monitoring (EFM) is used for most women who give birth in the United Statss. As such,

cli

ans are faced daily with the management of fetal heart rate (FHR) tracings. The purpose of this document isto

prowide cbstetric care providers with a framewor k for eval uation and management of intrapartum EF M patterms based

on the new three-tiered categorization

Background

In 2008, a workshop sporsored by the American Colkge
of Obstetricians and Gynecologists. the Eunice Kernedy
Shriver Naticral Institute of Child Health and Human
Development. and the Sacikty for Maternal-Fetal Med-
icine focused on upditing EFM nomenclature. recom-
mending an interpretative system, and satting ressarch
priorities (1). Nomenclature for baseline FHR and FHR
variability, acoelerations, and decelerations were real-
timmed (Table 1). New terminclogy was recommendad
for the descripticn and quantification of uterine confrac-
ticns. Normal utering activity was defined as five of fewer
«contractions in 10 minutes, averaged over a 30-minute
window. Tachysystole wis defined & more thon five
contractions in 10 minutes, averaged over 30 mirutes and
should be categorized by the presence or absence of FHR
decelerations. Tachysystole ¢an be spplied to sportanecus
or induced labor, The terms hyperstimulation and hyper-
contractility were abandoned,

A three-tiered system for intrapartum EFM interpre-
tation also was recommended (Box 1), with the nomen-
clature and interpretation described elseabere (1), This
second Practice Bulletin on intrapartum FHR tracings
reviews the management of heart rate pattems based ca
the three-tiered classification system (Figure 1).

Clinical Considerations and
Recommendations

P How is a Category | EFM tracing managed?

‘Category | FHR tracings are normal (Box 1). These trac-
ings are not associated with fetal acidemia (2-6). Cate
qQory | FHR pattems may be managed in a reutine mannee
with ether continucus or intemittent monitoring. Trac-
ings should be periodically evalusted and documented
during active labor by a health care provider (eq this may
inclode physician. nurse. or midwite) based on clinical
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On Late Decelerations

Given the low predictive
value of late
decelerations for
acidemia... the presence
of accelerations or
moderate FHR variability
or both may be useful to
assess the risk for fetal
acidemia

21
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X Notification

Xl Bedside Evaluation

Xl Prepare for Delivery
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s Delivery Immediately Necessary
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2nd Key Interpretive Guideline

4D FETAL PROFILE

The degree of baseline variability that
accompanies the decelerations is the
most sensitive indicator of the

adequacy of oxygen delivery to the

fetus at any given moment in time. 23



WHY?

FHR variability in the
moderate range (with or
without accelerations) is
the visual representation
of an intact,

l.e. adequately
oxygenated fetal
neurologic pathway,
through the midbrain, the
vagus nerve and the

cardiac conducton .
system. %

Cardioinhibiton
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Therefore, in the presence of moderate FHR variability,
no matter what patterns are present, clinicians can
presume that the fetus, at that time, is not suffering deep
central cerebral tissues asphyxia because it is able to
centralize available oxygen and thus remain
“physiologically compensated.” 25
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Absent and/or minimal FHR variability,
accompanied by recurrent decelerations
and/or a sustained bradycardia of < 60 bpm,
are the FHR patterns most consistently

associated with a significant acidosis in the
fetus. 2
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With the exception of acute catastrophic
events, a significant metabolic acidosis
typically develops slowly in the fetus during
labor. Usually over 60-120 minutes... 27



| “Normal”

]
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o | g

“Indetermlnate”

“Abnormal”’

. Evolutionary

loss of FHR
Variability

. In association

with recurrent
decelerations
and/or
bradycardia

. That get

deeper over
time 28
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...In association with typical and observable
changes in the FHR tracing.

29



Jagged and Unpredictable
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Thinking Backwards
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Short term and long
term variabllity

Are they still
Relevant?



NICHD-1997
BASIC CLASSES
OF FHR
VARIABILITY

No distinction is made between short-term
variability... and long-term variability
because In actual practice they are visually
determined as a unit. Hence the definition of
variability is based visually on the amplitude
of the complexes, with exclusion of the
regular, smooth sinusoidal pattern.

33



“Typical and Observable Changes”
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Which side of the tracing is stili
“jagged and unpredictable®?”
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Jagged and Smooth, Round,
Unpredictable Blunted, Flat
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FHR Patterns Associated With Fetal
Demise

Most have baseline FHR in the upper range of
normal l.e. above 150 bpm

Dying fetuses always loose their STV

No dying fetus had normal LTV, although 18% had
either decreased LTV or intermittent periods of LTV

Of those fetuses with absent LTV approximately
1/3 have either intermittent sinusoidal patterns or
an undulating smooth baseline.

Parer 1983. Handbook of FHR Monitorings
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There is a positive relationship between the degree of
acidemia and the depth of the decelerations.

In the setting of recurrent decelerations or sustained
bradycardia the magnitude of the decrease in the FHR
appears directly linked to the rapidity with which
acidemia may develop. 37
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* This "dose-response” relationship appears to
be particularly true for FHR tracings with
minimal and/or absent baseline variability
and recurrent decelerations.

* When absent FHR variability accompanies the
decelerations, it can be assumed the
association is much higher. %
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Intrapartum electrenic fetal moritoring (EFM) is used for mast women who give birth in the United Statss. As such,

cliri

ns are faced daily with the management of fetal haart rate (FHR) trac

5. The purpose of this document is to

provide cbstetric care providers with a framewor k for eval uation and management of intrapartum EF M patterms based

on the new threetiered categorization.

Background

In 2008, a weekshop sponsored by the American College
of Obstetricians and Gynecologidts, the Eunice Kennady
Shriver MNatioral Institute of Child Health and Human
Development, and the Society for Matemal-Fetal Med-
icine focused on updating EFM nomenclature, recom-
mending an irterpretative system, and sstting ressarch
priorities (1). Nomenclature for baseline FHR and FHR
vaniability, accelerations, and decelerations weee reat-
fimmed (Table 1). New teminology was recommended
tor the description and quantification of uterine confrac-
tiors. Normal uesring activity was defined as five o fewer
cortractions in 10 minutes, averaged over a 30-mirute
window. Tachysystole wes defined @ more than five
conteactions in 10 minutes, averaged over 20 minutes and
should be categorized by the presence or absence of FHR
decelerations. Tachysystole can be applied to sportanecus
or induced labor, The terms hyperstimulation and hyper-
cortractility were abandoned

A three-tiered system for intrapartum EFM interpre-
tation also was recommended (Box 1), with the nomen-
clature and interpretation described elseahere (1), This
second Practice Bulletin on intrapatum FHR tracings
reviews the management of heart rate patterns based ca
the three-tiered classification system (Figure 1).

Clinical Considerations and
Recommendations

» How is a Category | EFM tracing managed?

Category | FHR tracings are normal (Box 1). These trac-
ings are not associated with fetal acidemia (2-6). Cate
gory | FHR pates may be managed in a reutine manner
with either continuous or intermittent monitoning Trac-
ings should be pericdically evauated and documented
during active labor by a health care provider (eq thismay
include physician, nure, or midwite) based on clinical
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Depth & Duration
Decelerations

Evaluation of recurren
variable decelerations
includes their frequency,
depth and duration, uterine
contraction pattern, FHR
variability. Recurrent
variable decelerations that
progress to greater depth
and longer duration are
more indicative of
impending fetal acidemia.,



FHR Pattern Classification
Clinical Management

Category and Relationship to
significant Acidemia



NICHD-ACOG 1997-2010

Moderate FHR variability reliably T
predicts the absence of fetal
metabolic acidemia at the time it ‘ Normal

IS observed.”

Minimal variability should be I r

considered as potentially
indicative of fetal acidemia and

should be managed accordingly Indetermlnate

Absent variability with |
decelerations... is abnormal and T_a—-*—/-

conveys an increased risk of
fetal acidemia at the time it is
observed “Abnormal”



NICHD-ACOG 1997-2010  Significant Acidemia

Moderate FHR variability reliably
predicts the absence of fetal N O
metabolic acidemia at the time it

Is observed.”

Minimal variability should be

considered as potentially M b
indicative of fetal acidemia and C ay e

should be managed accordingly

Absent variability with

decelerations... is abnormal and
conveys an increased risk of Y
fetal acidemia at the time it is es
observed



FHR Patterns Not
Associated with
Significant Acidemia

Moderate Variability
with Recurrent
Decelerations and/or
Bradycardia
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A FHR tracing with recurrent decelerations of any
type and/or second stage bradycardia, when
accompanied by moderate variability, 6-25 beats
per minute (bpm), is strongly predictive of the
absence of significant acidemia and the presence
of neonatal vigor at birth.
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Intrapartum electroric fetal monitoring (EFM) is used for most women who give birth in the United Statss. As such,

cli

ans are faced daily with the management of fetal heart rate (FHR) tracings. The purpose of this document isto

prowide cbstetric care providers with a framewor k for eval uation and management of intrapartum EF M patterms based

on the new three-tiered categorization

Background

In 2008, a workshop sporsored by the American Colkge
of Obstetricians and Gynecologists. the Eunice Kernedy
Shriver Naticral Institute of Child Health and Human
Development. and the Sacikty for Maternal-Fetal Med-
icine focused on upditing EFM nomenclature. recom-
mending an interpretative system, and satting ressarch
priorities (1). Nomenclature for baseline FHR and FHR
variability, acoelerations, and decelerations were real-
timmed (Table 1). New terminclogy was recommendad
for the descripticn and quantification of uterine confrac-
ticns. Normal utering activity was defined as five of fewer
«contractions in 10 minutes, averaged over a 30-minute
window. Tachysystole wis defined & more thon five
contractions in 10 minutes, averaged over 30 mirutes and
should be categorized by the presence or absence of FHR
decelerations. Tachysystole ¢an be spplied to sportanecus
or induced labor, The terms hyperstimulation and hyper-
contractility were abandoned,

A three-tiered system for intrapartum EFM interpre-
tation also was recommended (Box 1), with the nomen-
clature and interpretation described elseabere (1), This
second Practice Bulletin on intrapartum FHR tracings
reviews the management of heart rate pattems based ca
the three-tiered classification system (Figure 1).

Clinical Considerations and
Recommendations

P How is a Category | EFM tracing managed?

‘Category | FHR tracings are normal (Box 1). These trac-
ings are not associated with fetal acidemia (2-6). Cate
qQory | FHR pattems may be managed in a reutine mannee
with ether continucus or intemittent monitoring. Trac-
ings should be periodically evalusted and documented
during active labor by a health care provider (eq this may
inclode physician. nurse. or midwite) based on clinical
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Moderate Variability

Given the diverse
spectrum of abnormal
FHR patterns in Category
ll, the presence of FHR
accelerations or moderate
FHR variability or both are
highly predictive of normal
fetal acid-base status and
thus may help guide
clinical management
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Minimal Variability with Recurrent
Decelerations and/or Bradycardia

A FHR tracing with minimal variability, in
association with recurrent decelerations of any
type and/or second stage bradycardia, is
associated with significant acidemia and the
absence of fetal vigor at birth, but the consistency
of this association is uncertain.
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Rate Tracings

Intrapartum electroric fetal monitoring (EFM) is used for most women who give birth in the United Statss. As such,

ans are faced daily with the management of fetal heart rate (FHR) tracings. The purpose of this document isto

prowide cbstetric care providers with a framewor k for eval uation and management of intrapartum EF M patterms based

on the new three-tiered categorization

Background

In 2008, a workshop sporsored by the American Colkge
of Obstetricians and Gynecologists. the Eunice Kernedy
Shriver Naticral Institute of Child Health and Human
Develcpment, and the Sockty for Matemal-Fetal Med-
icine focused on updating EFM nomenclature. recom-
mending an interpretative system, and satting ressarch
priorities (1). Nomenclature for baseline FHR and FHR
variability, acoelerations, and decelerations were real-
timmed (Table 1). New terminclogy was recommendad
for the descripticn and quantification of uterine confrac-
ticns. Normal utering activity was defined as five of fewer
«contractions in 10 minutes, averaged over a 30-minute
window. Tachysystole wis defined & more thon five
contractions in 10 minutes, averaged over 20 mirutes and
should be categorized by the presence or absence of FHR
decelerations. Tachysystole ¢an be spplied to sportanecus
or induced labor, The terms hyperstimulation and hyper-
contractility were abandoned,

A three-tiered system for intrapartum EFM interpre-
tation also was recommended (Bax 1), with the nomen-
clature and interpretation described elseabere (1), This
second Practice Bulletin on intrapartum FHR tracings
reviews the management of heart rabe pattems based ca
the three-tiered classification system (Figure 1).

Clinical Considerations and
Recommendations

P How is a Category | EFM tracing managed?

‘Category | FHR tracings are normal (Box 1). These trac-
ings are not associated with fetal acidemia (2-6). Cate
qgory | FHR pattems may be managed in a routine manner
with ether continucus or intemittent monitoring. Trac-
ings should be periodically evauated and documented
during active labor by a health care provider (eq this may
inclode physician. nurse. or midwite) based on clinical
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Minimal FHR Variability

Category Il tracings with
continued minimal
variability (in the absence
of accelerations or
normal scalp ph) that
cannot be explained or
resoled with resuscitation
should be considered as
potentially indicative of
fetal acidemia and should
be managed accordingly
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Associated with \U/
Significant
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Absent Variability With Recurrent
Decelerations and/or Bradycardia

Absent variability in association with recurrent
late decelerations, variable decelerations and/or
a sustained bradycardia of < 60 bpm, are the
FHR patterns most consistently associated with

significant acidemia and the absence of fetal
vigor at birth.
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Intrapartum electroric fetal monitoring (EFM) is used for most women who give birth in the United Statss. As such,

ans are faced daily with the management of fetal heart rate (FHR) tracings. The purpose of this document isto

prowide cbstetric care providers with a framewor k for eval uation and management of intrapartum EF M patterms based

on the new three-tiered categorization

Background

In 2008, a workshop sporsored by the American Colkge
of Obstetricians and Gynecologists. the Eunice Kernedy
Shriver Naticral Institute of Child Health and Human
Develcpment, and the Sockty for Matemal-Fetal Med-
icine focused on upditing EFM nomenclature. recom-
mending an interpretative system, and satting ressarch
priorities (1). Nomenclature for baseline FHR and FHR
variability, acoelerations, and decelerations were real-
timmed (Table 1). New terminclogy was recommendad
for the descripticn and quantification of uterine confrac-
ticns. Normal utering activity was defined as five of fewer
«contractions in 10 minutes, averaged over a 30-minute
window. Tachysystole wis defined & more thon five
contractions in 10 minutes, averaged over 20 mirutes and
should be categorized by the presence or absence of FHR
decelerations. Tachysystole ¢an be spplied to sportanecus
or induced labor, The terms hyperstimulation and hyper-
contractility were abandoned,

A three-tiered system for intrapartum EFM interpre-
tation also was recommended (Bax 1), with the nomen-
clature and interpretation described elseabere (1), This
second Practice Bulletin on intrapartum FHR tracings
reviews the management of heart rabe pattems based ca
the three-tiered classification system (Figure 1).

Clinical Considerations and
Recommendations

P How is a Category | EFM tracing managed?

‘Category | FHR tracings are normal (Box 1). These trac-
ings are not associated with fetal acidemia (2-6). Cate
qQory | FHR pattems may be managed in a reutine mannee
with ether continucus or intemittent monitoring. Trac-
ings should be pericdically evduated and documented
during active labor by a health care provider (eq this may
inclode physician. nurse. or midwite) based on clinical
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Category llI:
Absent FHR Variability

A Category lll tracing

absent variability wit
either late or variable
decelerations,
bradycardia and
sinusoidal pattern) is
abnormal and conveys an
Increased risk of fetal
acidemia at the time it Is
observed
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FHR Patterns Associated With Significant

Acidemia
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A presumptive diagnosis of a significant fetal acidosis
requires two conditions to be met during the

intrapartum period,;

v" Minimal and/or Absent Variability

v' |In association With Recurrent Decelerations and
or Sustained Bradycardia.
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Category and Clinical Diagnosis

For each of the following FHR tracings
identify which NICHD category it
belongs in (I, Il, lll), and it's presumptive
association with significant acidemia
(Yes, No, Maybe).
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Some Things That

Trip Us Up In FHR

Interpretation and
Management



Variability vs. Timing
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Which Tracing Would You
Rather Have?
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Which Tracing Would You Rather Have and
Why?
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Tracing 1 because they are early decelerations and
they are from head compression.

Tracing 2 because there is moderate variability
accompanying the late decelerations.
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Tlmlng VS. Shape
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What type of decelerations are these?
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What type of decelerations are these?
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5 Recurring Errors In FHR
Monitoring
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Studies looking at complicated outcomes resulting
from intrapartum care have identified 5 types of
recurring errors in FHR tracing interpretation and
management that lead to patient harm and
medical legal litigation.
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5 Recurring Errors In FHR
Monitoring

These include a failure to:
* Ensure an adequate tracing (13%)

 To recognize an “abnormality” is present
(23%).

 Act on recognized “abnormalities” (45%).

* Respond to recognized “abnormalities” in an
appropriate time frame (24%).

 To appropriately supervise less experienced
staff Symonds EM, 19947



Categories of Root Causes

« Communication, 63% of all events
and 84% of all sentinel events.

* Orientation/training, 58%
 Availability of information, 20%
 Staffing levels, 18%
 Competency/credentialing, 12%

* Procedural compliance, 12%

77



George Bernard Shaw

“The single biggest
problem with
communication Is
the illusion that it has

taken place.”




How good is our
communication and
teamwork ?
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Death rates from complications vary significantly
from hospital to hospital.
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Needless deaths are prime examples of
the need for more nurses at the bedside.
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Because opportunities to identify complications, to
mobilize help and resources and to intervene in a
timely fashion are commonly lost...

Usually because of communication
and teamwork failures.
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If | were to document this tracing | would
describe it as?
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a. Category Il reassuring FHR tracing
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Dr. Jones this Mary in L&D room 1522. Pt.
Jones has a Category Il tracing with moderate
variability, recurrent variable decelerations, 50
bpm below that are getting progressively
deeper for the last hour.

@ 39 weeks uncomplicated prenatal history
no current obvious/documented additional
complications

I'm concerned that the variable decelerations
are recurrent and are getting progressively
deeper.

| like you to come to the bedside now and
evaluate the FHR tracing. 84



MODERATE VARIABILITY + RECURRENT
VARIABLE DECELERATIONS
presumptive diagnhosis

GETTING PROGRESSIVELY DEEPER
Pattern evolution- deeper the
deceleration + recurrent- may evolve —
loss variability and deeper decelerations

S

A I’'M CONCERNED
Cuss Words cue you that the alarm has
gone off

BEDSIDE NOW
Clear statement of sense of urgency

A



Communication and Documentation
Recommendations

1. Include a prospective plan of care that
specifies surveillance and notification
parameters consistent with the patient’s
condition (patient risk factors)?

2. Objectively describes the FHR tracing
using standardized nomenclature
(NICHD)?
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Communication and Documentation
Recommendations

3. Use the NICHD nomenclature for all
documentation.

* Avoid the use of “casualism™ and non-
standardized, non-specific terminology when
communicating and documenting FHR
tracings .

« If you end up in medical-legal proceedings,
the use of ambiguous non-specific
terminology to describe FHR tracings is used
to show a lack of knowledge and
professionalism. 87



Communication and Documentation
Recommendations

4. Take care to avoid making a presumptive
diagnosis in the medical record, based
on the presence of decelerations as an
isolated fining.

5. Include the evidence (* degree of FHR
variability) you used to make/support
the presumptive diagnosis.
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Communication and Documentation
Recommendations

. Demonstrate the interventions
taken on behalf of the patient are
consistent with the evidence on the
FHR tracing (presumptive diagnosis)
and were accomplished in a time
frame consistent with the patient(s)
condition?
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Communication and Documentation
Recommendations

. If your documentation includes the
terms reassuring non-reassuring,
fetal tolerance or fetal intolerance of
labor etc., remember, these are
generally non-specific non-standardized
diagnoses and they should be followed
by a purely descriptive rendering of the
FHR tracing
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Communication and Documentation
Recommendations

The ACOG Committee Opinion # 325
Inappropriate Use of the Terms Fetal
Distress

The term fetal distress is replaced with
“non-reassuring fetal status,” “followed by a
further description of findings (e.g.,
repetitive variable decelerations, fetal
tachycardia or Bradycardia, late
decelerations, or low biophysical profile).
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Evaluate the tracing and communicate your
findings in a ranked order of importance

« Baseline FHR variability

* The presence or absence of recurrent FHR
decelerations and/or bradycardia

The baseline fetal heart rate
Uterine Activity
The evolution of the tracing 92



A Common Goal -y

Accomplish delivery in
the absence of
significant acidemia
defined as cord
umbilical artery blood
gas at the time of
birth, Delivery in the
a CUAgas=27.1=-
12 mEq L-1 and/or
Apgar score =2 7 at 5
minutes
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NICHD 2008
Three- Tier Fetal Heart
Rate Interpretation
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4 Key Interpretive Guidelines

1. FHR Decelerations as an independent finding are
poorly predictive of complicated outcomes.

2. The degree of variability is the most sensitive
indicator of the adequacy of oxygen delivery to the
fetus at any given moment in time.

3. A metabolic acidosis typically develops slowly In
association with recurrent decelerations and an
evolutionary reduction of FHR variability over time.

4. The deeper the decelerations the > likelihood for

developing a significant acidosis.
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Evidence Based Indications For Action

Based on the degree
of variability that
accompanies the

decelerations

Make a presumptive
Diagnosis

Significant Acidosis?

YES?

T 1T oo [T T AR /

NO’) > B4R REERAGH AN ARRNA NN < ANRNANRRRN RN
MAYBE? A e R S

......................................................



Evidence Based Indications For Action

Based on your

presumptive 7 Key Collaborative

Interventions

Diagnosis 1. Observation
2. Notification
3. Bedside Evaluation
Significant Acidosis? 4 Eﬁﬁ;@“on for
YES? 5. Delivery
NO? 6. Resuscitation

MAYBE? 7. Transfer/Transport
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7 Key Collaborative Practice Guidelines

7 key Collaborative

Ineentis - Linked

f S Collaborative
Practice

Guidelines




The Bottom
Line

When nurses, doctors, midwives disagree about
their interpretation of the FHR tracing, the plan of
care, or how quickly their calls for assistance need
to be responded to, the medical record will usually
record and reflect these differences.

You can be sure a concerted effort will be made to
highlight these failures in communication and
collaboration during deposition and court
proceedings. 9



Interpretive chaos and discord at the bedside,
communicates to patients, lawyers and lay
juries that something was wrong with the
clinical care rendered, and the skill of the
providers rendering that care.
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What Do We Need To Do To
Make Care Safer

* Develop consistent, reliable
processes for the things we can
anticipate.

* Focus on improving our ability
to respond to and manage the
unexpected.

Michael Leonard

Michael Leonard 2008 Pascal Metrics



While some of us may be in private
practice... none of us practice
privately. 102
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Questions and Case Presentations
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