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SNEAK PREVIEW

Panel Attempts to Rescue

Fetal Heart Rate Monitoring

Early dtscusaons reveal Jfew conclusions.”

BY BRUCE JANCIN
Rocky Mountain Bureau Chief

SA FRANCISCO — When
he nation’s leading
electronic fetal heart
ing gathered under
itutes of Health

experts
rate monit
National In
“auspices to fid
““torlncr can be salvaoe

d from its ¥
current state of 31sarray, they s

*_didn’t initially agree on much.
There was broad agreement,
however, on one critical point.
Fetal heart rate variability is
extremely predictive of good
outcome in terms of absence of
deep central asphyxia, Dr’Julian
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“There is universal acceptance
in North America that fetal heart
rate variability is the single most
important predictor of a vigor-
ous baby. It doesn’t predict pH as
well as it predicts fetal vigor, but I
put it to you that fetal vigor is the
thing we most want to see. We
want to see a kicking baby, and
we don’t particularly care what
the blood gas machine shows,”
said Dr. Parer, chairman of the
NIH Committee on Electronic
Fetal Monitoring: Research
Guidelines for Interpretation.

Essentially, if normal fetal
heart rate variability is present,
it really doesn’t matter what
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> Crude Acoustic Devices

> Stylized Acoustic Devices
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Necrotizing Fasciitis of the Scalp
in a Newborn

Clecile Davey, mprs, D, and
Aideen N, Adoore, vmp, FrROPC

BACKGROUND: Fetal scalp electrode monitoring is usu-

ally without complications, but on rare occasions it can

serve as a Eortal of entry for organisms colonizing the
maternal genital tract.

CASE: We present a case of neonatal necrotizing fasciitis
of the scalp that was associated with intrapartum fetal
scalp electrode monitoring. Skin cultures grew Grodp A
Streptococcus MTT T nontypeable serotype, an unusual
cause of neonatal necrotizing fasciitis. The neonate’s
mother had a concurrent perineal infection and the same
Group A streptococcal serotype was cultured from ma-
ternal blood and vaginal swabs.

COMNCLUSION: This case highlights the emergence of
life-threatening Group A Streptococcus causing invasive
disease in both infants and mothers and the need for
careful monitoring of neonates who have had intrapar-
tum electrode monitoring,

O stet Gyvnecol 200610746 T—3)

Necrotizing fasciitis also referred to as “flesh-
eating bacteria disease™ is an acute, rapidly
progressive, potentially fatal infection of the super-
ficial and deep fascia and subcutaneous tissue.!™?
Mecrotizing fasciitis, although rare in childre
(0,018 per 100,000 children per vear), is even rare
in neonates, occurring mostly in term infants wit
an equal gender distribution and a mortality rate g
high as 60%."% The paucity of cutaneous findin
early in the course makes a high index of suspici
necessary for a prompt diagnosis.? Marked tisg
edema, rapid progression of inflammation,
signs of septic shock are the clinical diagng
clues.? Frozen section analysis, polymerase ¢
reaction assay, ultrasonography, computed toy
raphy, and magnetic resonance imaging are uscis
diagnostic tools, but the definitive diagnosis is
usually made at surgery.? Complications include

From the Department of Perinatal-Neonatal Medicine, University of Torontos
Haspeital for Sick Children, Toronto, Ontarie, Canada.

Correspronding author; Cecile Davey, v Hogpital for Sick Children, 550
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Dawvey and Moore

septic shock, disseminated intravascular coagula-
tion, multiorgan failure, and death.?

MNeonatal necrotizing fasciitis is frequently
poelymicrobial, Staphylococcns awrens, Fscherichia coli,
Enterococcus, Clostridium spp, and Bacteroides spp being
the predominant organisms isolated.? Howewer,
Group A Streptococcus (8 pyogenes) has been associated
in necrotizing fasciitis secondary to omphalitis, cir-
cumcision, and abdominal surgery.*

CASE

A term female infant weighing 3,560 g was born by
vacuume-assisted vaginal delivery for poor maternal effort
to a 3d-year-old primigravida after 4 hours of ruptured
ppes. with intrapartum fetal scalp monitoring. The
; pecd with no difficulty, because of fetal
ber sustained second-degree peri-
cmplained of a sore throat
noted ¥ howrs after

By ed 3 doses of

creatinine 230 M
and toxic granulations:
scalp lesion showed bacterii®
confirmed necrotizing fasciitis, amn
Group A Streptococcus, type MTT T nontype
Centre for Streptococcws, Edmonton, Alberta,
Blood and urine cultures were sterile. Imaging swudie®
showed multiorgan hypoperfusion and a subdural hema-
toma.

Her scalp was débrided 3 times in the first 72 hours of

MNecrotizing Fasciftis in a Newborrn 461



Fetal Heart Rate --- FHR
Fetal Heart Tones --- FHT

Auscultation = To diagnose by listening
(Auscultare = To listen to)

Fetal Heart Rates for Near-Term Fetuses

Average Baseline FHR 100-160 BPM
Tachycardia 161-up BPM
Bradycardia Below 100 BPM

Source: ACOG Technical Bulletin #132
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Fetal heart rate monitoring: Is it salvageable?

Julian T, Parer, MD, PhD, and Tekoa King, CNM, MPH

Stn Fanciseo, ( aliforni

Fetal heart rate monitoring was introduced in the 1960, After a number of randomized controlled trials in the
mid 1980s, doubt arose regarding the efficacy of fetal heart rate monitoring in improving fetal outcome. The
potential reasons why felal heart rate monitoring has not been shown to be efficacious are (1) use of an
outcome measure that is not related to variant fetal heart rate monitoring patterns, (2) lack of standardized
nterpretation of fetal heart rate patterns, (3) disagreement regarding algorithms for intervention of specific
lelal heart rate patterns, and (4) the inability to demonstrate the reliability, validity, and ability of fetal heart
rate monitoring to allow fimely intervention. A recent National Institutes of Health committee proposed
detailed, quaniitative, standardized definitions of fetal heart rate patterns, which can serve as a basis for
determining whether fetal heart rate monitoring is reliable and valid. In this article we examine reasons why
fetal heart rale monitoring did not live up 1o its original expectations and why the randomized controlled trials
did not demonstrate efficacy, and we make suggestions for determining \hether electronic fetal heart rate
monitoring should be abandoned. (Am J Obstet Gynecol 2000;182:982-7.)
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FETAL MONITORS RIDICULED

An editorial in the NMarch 1, 1990 issue of the New England Joumal of
obstetrical journal) put

yet another nail in the
coffin of electronic fetal
monitoring. Doctors in
other fields of medicine
have traditionally held
low opinions of obstetri-
cians, anyway ... but this
time obstetrics has given
it's critics some new and
powerful ammunition.

Using put-down words
such as “lovalists™ and
“realots™” and referring
to an “electronic fetal
monitoring camp’™” The
MNEIM wondered, for all
to see, why nobody did
scientific tests of efficacy
BEFORE using a po-
tenti hanmful gadget.

This same line of gques-
tioning could and should
be applied to almost ev-
ery existing obstetrical
device, test or interven-
tion... as well as (o ob-
stetrics itself. The his-
tory of obstetrics is a sad
and sordid affair, and
fetal monitors will go the
way of un-washed hands,
ether, DES, thalidomide,
weight restriction, diu-
retics, leeches, and ali
the rest.

Bradley®advocates have
often been attacked with
similar put-downs... it is
refreshing to see a little
balance sneak intomedi-
cal thought... but, is any-
one really listening?7?
Jay MHathaway, AAFFCC

ri-rate monitoning
ies i the early 1970s
dstence of a corrclation
rate and signs of fewal
v fetal death, feral
COMITVoT l".’f';"."F—
Loarigguee, evidence
soncly Fashion,
s protect tho

I rrAararTUM eloctro
was introduced in the LT
afier studics supported thd
Between patterns of fcral hes
hy poxia —— spocifically, ICrapes
bicod pE, and Apgar scores. '
tion was that with this objeciive 18
af friml hypoxia would appear in
allomw ing the clinician lo intervene and
frrus froms the ravages of comtinued ine
gon deprivation, Ir was bolicved them tha
partum poriod  was an especially treache
for the fetus, when most hypoxic injury ocH
accounting For the corrclation between intrapa
cvents and subscguent neurologic damage.

Iening the early and midedle 1970s, thore wore mi
merons reports indicating  (hat clectronically  moni-
tored fetuses did much better than those undergoing
pericdic auscultation during bivth, These monrandon-
izrd rotrospective reports oven indicated that ameng
electronically monitored fetuses at high risk there were
feweer intrapartwm deaths and botter owtcomes than
among fetuses at low risk who were monitored by aus-
culeatiom.

The Frst prospective, randomized trial of intrapar-
T clectronic fetal menitoring, by Haverkamp ot al.,
was reported in 19767 1t showed no benefit of clec-
tremic fetal monitoring as comparcd with avsceltarion
when the monitoring was  performed  at I Sosrnimute
intervals in the first stage of labor and S-minoate dn-
tervals in the second stage. ‘Fhere was a higher rate
of cesarcan birth in the electronic-fetal-monitoring
eroup. A follow-up stedy by the same investigators
shoswed that pF sampling of fetal scalp blood lowered
the excess rate of cesarean births in the electronic-
frtal-monitorineg group.? A subseguent study of the
children involved in the studies of Haverkamp et al.
failed o shosw any long-term benefits of clectronic fewal
monitoring.® Critics were quick to point out that the
numhber of infants was small and that with larger
mumbers the benefits of clectronic fetal monitoring
were likely 1o become evident®

Since then, there have been six prospective, ran-
domized trinls of clectronic fetal_monitoring in a total
of 17,510 Tctuses born at term. Nonc ol ihese studics
found decreases in tlie raics of infrapartum deatli, Tow
Apegar scores, or fetal acidosis (see referemces cited by
Shy ct al ). Tht study from Dublin did find more
seizures in the avscultation group, but long-term fol-
lowe-up failed 1o demonstrate any difference in neuro-
logic owtoorme.

A this point, many_lovalisge guggrstrd lllﬂ&'![ here
was to he n benefit froim electronic fetal monitarine, it
would cortainly be demonstrated in a randomized trial
in premature infanes, In 1987 Luthy ot al. studied
246 women whose infants weighed between 7000 and

among  their clectroanically monitored  paticnts was
higher than that reported by otlucrs, espocially in
infants weighing under 1750 g Since the protocol pre-
seribred intervention only when the feral-heart-rate
pattern was ominous, with a fetal Blood pll below
7.20, there may have been longer-lasting abnormal
fetal-heart-rate patterns and a higher ingidcnce of
cerehral palsy in_the electronic-fetal-rmonid toring group
than in the ausculiation group, in Whicli § WA o
necessary to waill for documentation of low fetal pil
Bany who had beén zealoys T the electronic-fetal
monitor s camp could not explain how a techoigue
that clearly detected fotal hyproexia caused by wteropla-
cental insufliciency and ambilical-cord compression
apparently did not lead o bencficial intocrvention.
“There are several possible explanations. First, could
most hypexic damage occuer before the onsct of labor,
prn\.'iri;ng inlf?lp:ll’l'uln clectronic Total monilnling
with 5 correlation with hypoxia boat ne benelin from
intervention? Sccond, could hypoxic injury occur so
rapidly that even though cloctromic fotal monitoring
gives o warning, it is not scon enowgh? Finally, could it
bhe that fetuses destined 1o he nrurologically abnormal
will have hypoxia secondarily, thos accounting for the
correlation butl negating the value of intervemtion?
Clearly, thy hoped-fof ber fit from intrapartum
clectronic fetabrmomitofing has not been realized. It is
srtunate that randomized, controlled trials were
T Lhiis lorrmn ol icchnolagy Lecame
icd. Bofore we discard the cledironic
. E_E“'n-rr, we o must realize that the ran-
ials all had dedicated nurses assigned 1o the
group, a circumstance that is not always
busy elinieal setting. A study comparimg
jon or electronic fetal monitoring with
- has not heen performed, and aniil
prudent to follow the recommen-
an College of Obstetricians and
Jvisze that paticnts at high risk
lectronic fetal monitoring or
cery 15 smimutes in the frst
ares in the sccond stage.
upport the use of aus-

possible in
cither auscn
mo fetal surveil
it has, it would =
dation of the Aane
Gynecologists, They
have cither continuow
imtermittent auscultatiol
stape of labwaor and cvery 5
Although there are no data
cultation every 30 minuics in first stagc of lahor
and every 15 minutes in the sec d stage, this is their
recommcendation for low-risk paticnts,

This issuc poses a medical-legal dilcrmma, since fre-
quently such practice standards may not have been
met for fetal surveillance. By inference in such cases,
there is an implicd connection with abnormalities of
neurologic development, even in the abscnce of doou-
mented asphyxia during birth. There is a great necd
for research to determine the causc or causes of ad-
verse neurologic outcomes. Medical liability for suhb-
standard intrapartum fetal surveillance should be
limited to the rare case in which intrapartom asphyxia
is clearly at Fault and in which intervention conld hay
been preventive. The story of clectironic fetal monito -*\I
ing also illustrates the need for propecr randonuzcd

1 arTc Iniro-
duced that may brecoine the standard ol praclr-l;." with-

o arl emonstratcd benelit.

Mfcreneial Ricdical Cemtor
Long Beack_ A SORMI

RoceEr Freoesvara, ROI

1750 g, and this study too_failed o show any differ-
ence in immeodiate ovtcome betwern the imfants mani-
tored clectronically and those monitored with awscul-
tatiomn. ™

M

N Refly VIO, Kefhasni 0T Exporirmcrs sith feasld Gy
Heosapbist Oatca Gamersl 1909 421874

2 Fawust BT, Thess £ 17 C Fnical fria] moniscabep % TIiTocl rn prrinsal moo s

= b &

] Blarcihansg A Vhawrrpases ITE, RcFor |
v mthrsmw, foinl hen anns meeliorieg in b

Whem mwwiclon B Chesr st 2l 7 iv shie dicewe nl the Tovranal

Tameced PPTe; 123200 P
& Dlasenkmeee A Ok icass R, | sngpomdireefes 2

R e s e |



feral-monitoring group.' A subsequent study of the
children involved in the studies of Haverkamp et al.
failed to show any long-term benefits of clectronic fetal
monitoring.” Critics were quick to point out that the
number of infants was small and that with larger
numbers the benefits of clectronic fetal monitoring
were likely to become evident.®

Since then, there have been six _prospective, ran-
domized trials of clectronic fetal monitoring in a total
of 17.510 Jetuses born at term. Nonc of thesc studics
foun ates

ccreascs in the rates of intrapartum death, Tow

——
Jpu—— —

Apgar scores, or fctal acidosis (sce references cited by

Shy et al.’}. Thc study Jfrom Dublin did find more
scizures in the auscultation group, but long-term fol-
low-up failed to demonstrate any difference in neuro-
logic outcome.

At this point, many_lovalisis duggested t||a((?r)hcrc
was to be a benefit from electronic fetal monitoring, it
would certainly be demonstrated in a randomized trial
in prematurc infants. In 1987 Luthy ct al studiced
246 women whose infants weighed between 700 and
1750 g, and this study too failed to show any diffcr-
ence in immediate outcome belween the infants moni-
mtosc monitored with auscul-
tation.”
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The New England
Journal ot Medicine

©Copyright, 1996, by the Massachusetts Medical Society

Volume 334

MARCII 7, 1996

Number 10

UNCERTAIN VALUE OF ELECTRONIC FETAL MONITORING IN PREDICTING
CEREBRAL PALSY

KARIN B. NELSON, M.D., JAMES M. DAMBROSIA, PH.D., TriCIA Y. TING, B.S., AND Juprra K. GRETHER, PH.D.

Abstract Background. Electronic monitoring of the fe-
tal heart rate is commonly performed, in part to detect
hypoxia during delivery that may resuit in brain injury. It
is not known whether specific abnormalities on electronic
fetal monitoring are related to the risk of cerebral palsy.
Methods. Among 155,636 children born from 1983
through 1985 in four California counties, we identified sin-
gleton infants with birth weights of at least 2500 g who
survived to three years of age and had moderate or se-
vere cerebral palsy. The children with cerebral palsy were
compared with randomly selected control children with
respect to characteristics noted in the birth records.
Results. Seventy-eight of 95 children with cerebral
palsy and 300 of 378 controls underwent intrapartum fe-
tal monitoring. Characteristics found to be associated
with an increased risk of cerebral palsy were multiple late
decelerations in the heart rate, commonly defined as slow-
ing of the heart rate well after the onset of uterine con-
tractions (odds ratio, 3.9; 95 percent confidence interval,
1.7 to 9.3), and decreased beat-to-beat variability of the
heart rate (odds ratio, 2.7; 95 percent confidence inter-
val, 1.1 to 5.8); there was no association between the high-

est or lowest fetal heart rate recorded for each child and
the risk of cerebral palsy. Even after adjustment for other
risk factors, the association of abnormalities on fetal mon-
itoring with an increased risk of cerebral palsy persisted
(adjusted odds ratio, 2.7; 95 percent confidence interval,
1.4 to 5.4). The 21 children with cerebral palsy who had
multiple late decelerations or decreased variability in heart
rate on fetal monitoring represented only 0.19 percent of
singleton infants with birth weights of 2500 g or more who
had these fetal-monitoring findings, for a false positive
rate of 99.8 percent.

Conclusions. Specific abnormal findings on electron-
ic monitoring of the fetal heart rate were associated with
an increased risk of cerebral palsy. However, the false
positive rate was extremely high. Since cesarean section
is often performed when such abnormalities are noted
and is associated with risk to the mother, our findings
arouse concern that, if these indications were widely used,
many cesarean sections would be performed without ben-

i with the potential for harm. (N Engl J Med 1996;
B334:613-8) 7
©1996, Massachusetts Medical Society.
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UNCERTAIN VALUE OF ELECTRONIC FETAL MONITORING IN PREDICTING
CEREBRAL PALSY

KARIN B. NELSON, M.D., JAMES M. DAMBROSIA, PH.D., TriCIA Y. TING, B.S., AND Juprra K. GRETHER, PH.D.

Abstract Background. Electronic monitoring of the fe-
tal heart rate is commonly performed, in part to detect
hypoxia during delivery that may resuit in brain injury. It
is not known whether specific abnormalities on electronic
fetal monitoring are related to the risk of cerebral palsy.
Methods. Among 155,636 children born from 1983
through 1985 in four California counties, we identified sin-
gleton infants with birth weights of at least 2500 g who
survived to three years of age and had moderate or se-
vere cerebral palsy. The children with cerebral palsy were
compared with randomly selected control children with
respect to characteristics noted in the birth records.
Results. Seventy-eight of 95 children with cerebral
palsy and 300 of 378 controls underwent intrapartum fe-
tal monitoring. Characteristics found to be associated
with an increased risk of cerebral palsy were multiple late
decelerations in the heart rate, commonly defined as slow-
ing of the heart rate well after the onset of uterine con-
tractions (odds ratio, 3.9; 95 percent confidence interval,
1.7 to 9.3), and decreased beat-to-beat variability of the
heart rate (odds ratio, 2.7; 95 percent confidence inter-
val, 1.1 to 5.8); there was no association between the high-

est or lowest fetal heart rate recorded for each child and
the risk of cerebral palsy. Even after adjustment for other
risk factors, the association of abnormalities on fetal mon-
itoring with an increased risk of cerebral palsy persisted
(adjusted odds ratio, 2.7; 95 percent confidence interval,
1.4 to 5.4). The 21 children with cerebral palsy who had
multiple late decelerations or decreased variability in heart
rate on fetal monitoring represented only 0.19 percent of
singleton infants with birth weights of 2500 g or more who
had these fetal-monitoring findings, for a false positive

rate of 99.8 percent.
conclusions. Specific abnormal findings on electron-

ic monitoring of the fetal heart rate were associated with
an increased risk of cerebral palsy. However, the false
positive rate was extremely high. Since cesarean section
is often performed when such abnormalities are noted
and is associated with risk to the mother, our findings
arouse concern that, if these indications were widely used,
gﬁ%mmmmww
i with the potential for harm. (N Engl J Med 1996;
B334:613-8) 7
©1996, Massachusetts Medical Society.
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Medscape

Medical News
Electronic Fetal Monitoring Does Not Improve Outcome

Laurie Barclay, MD

Feb. 6, 2003 — Electronic fetal monitoring does not improve outcome, according to the results of a
prospective, randomized trial reported in the Feb. 8 issue of The Lancet.

"The findings of this trial demonstrate that a widespread and expensive practice is largely unjustified,” lead
author Lawrence Impey, from John Radcli ,

Admission cardiotocography, or electronic assessment of fetal heartbeat, is widely used to identify fetal
distress and other high-risk pregnancies that might benefit from more invasive continuous electronic fetal
monitoring.

At the National Maternity Hospital in Dublin, Ireland, 8,580 women admitted to the delivery ward received
either admission cardiotocography for 20 minutes or the unit's usual care consisting of intermittent
auscultation of the fetal heart beat using a stethoscope. There was no difference between groups in the
primary outcome of perinatal death or moderate to severe neonatal morbidity (1.3% in each group; relative
risk [RR], 1.01; 95% confidence interval [Cl], 0.70 - 1.47).

Although the cardiotocography group had increased use of continued cardiotocography (RR, 1.39; 95% CI,
1.33 - 1.45) and of fetal blood sampling (RR, 1.30; 85% CI, 1.14 - 1.47), there was no difference between
groups in the rates of caesarean delivery, instrumental delivery, or episiotomy.

"By concentrating our attention on the pattern of the baby's heart-beat in labor we are seeing only a fraction
of the causes of stillbirth and neonatal handicap,” Impey says. "We need better research to understand the
processes behind these. Only then can we improve things in the years to come, rather than play catch-up
by evaluating what we have done in years past."

Lancet. 2003;361:465-70



. Current Commentary

Electronic Fetal Monitoring as a Public Health
Screening Program
The Arithmetic of Failure

David A. Grimes, yvp, and Jeffrey F. Peipert, MD, PhD

statistically significantly increases insttumental and ce-
sarean deliveries for women but provides no long-term
benefits for children.? Clinicians, too, have suffered
indirectly because of the epidemic of litigation and
“expert” testimony that electronic fetal monitoring has
° -+ fetal heart-rate tracings.® Sadly, the fail-
-~mitoring could have, and
thus avoided. The
.go was viewing elec-
ric technology for an
r1ational public health
‘his error was com-
ening principles and
ive results.*

Electronic fetal monitoring has failed as a public health
screening program. ~theless, most of the four million
low-risk women giv e ted States each year
continue to under
program should h:
had the accepted )
before its introduc
tive predictive val
such as fetal deatfk
is aggravated whe
validity as is the
Because of low-p
validity, the posi
monitoring for fe
zero. Stated alter
wrong. To avoi
prerequisites for
before the prog
(Obstet Gynecol

se numbers of appar-
ose at increased risk of
>ne among asymptom-
1 on those ordering the
or a new > . erforming tests on ill
must be I a ), = M dse-positive results of
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