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ABSTRACT

Introduction: Non-reassuring fetal tracing is
the second leading cause of primary cesarean
delivery in the United States. Prolonged fetal
heart rate decelerations are non-reassuring fetal
heart rate characteristics, which do not uni-
formly predict poor fetal outcome but can
prompt obstetricians to proceed with cesarean
delivery. The objective of this manuscript is to
identify a strategy to reduce the primary cesar-
ean section rate in patients with prolonged fetal
heart rate decelerations in labor.

Methods: This is a retrospective cohort study
over a S5-year period at an academic medical
center, including patients undergoing primary
cesarean section following labor induction,
augmentation, or spontaneous labor who were
noted to have prolonged fetal heart rate decel-
eration(s) in the 1 h prior to the time of deliv-
ery. Two groups were compared: “crash”
cesarean sections versus “emergent” cesarean
sections. The primary outcome was if fetal heart
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tones were rechecked in the operating room
prior to cesarean section incision. Secondary
outcomes included maternal-fetal monitoring
versus Doppler fetal heart tones in the operating
room, return to baseline noted in the operating
room, fetal outcomes, fetal monitoring charac-
teristics, and anesthesia type between crash
versus emergent groups.

Results: Of 1969 term singleton cesarean sec-
tions, 119 patients met our inclusion criteria
(emergent group n = 80) (crash group n = 39),
which accounted for 13.9% of all primary
cesarean sections during the study period. The
emergent group had a significantly higher rate
of reassessment of fetal heart tones in the
operating room n = 61 (76.2%) versus the crash
group n = 15 (38.4%) (p < 0.0001). There were
no statistically significant differences regarding
fetal outcomes between the two groups. The
crash group had a higher rate of category 1 fetal
heart rate tracing prior to the prolonged decel-
eration, a longer median prolonged decelera-
tion, and a deeper median nadir of the
prolonged deceleration; these differences were
statistically significant. The prolonged-to-deliv-
ery interval was significantly shorter in the
crash group (median = 15 min) than tin he
emergent group  (median = 33 min) (p
< 0.0001). The crash group also had a higher
rate of general anesthesia (n = 11, 28.2%) than
the emergent group (n =6, 7.5%) (p =0.002).
The crash group was specifically investigated. Of
the 15 patients with fetal heart tones rechecked
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in the crash group, 7 had returned to baseline in
the operating room, but underwent cesarean
section without fetal monitoring.

Conclusion: Our results indicate that the prac-
tice of placing patients on fetal monitor upon
arrival to the operating room prior to perform-
ing crash cesarean delivery could reduce the rate
of primary cesarean deliveries performed for
prolonged decelerations in labor. When fetal
heart tones have returned to baseline upon
arrival in the operating room, the decision to
proceed with cesarean delivery can be recon-
sidered. However, many clinical factors must be
taken into consideration, and the decision to
proceed is ultimately at the discretion of the
obstetrics provider.

Keywords: Crash; Deceleration; Electronic fetal
monitoring; Emergent; Labor; Primary cesarean
section; Prolonged

Key Summary Points

The practice of placing patients on fetal
monitor upon arrival to the operating
room prior to performing crash cesarean
delivery could reduce a significant
number of primary cesarean deliveries
with prolonged decelerations in labor.

Additional time can allow for intrauterine
resuscitation and the delivery of regional
anesthesia techniques which afford
additional benefits to the patient and
newborn.

Additional time can provide for resolution
of the insult.

If fetal heart tones have returned to
baseline upon arrival to the operating
room, the decision to proceed with
cesarean delivery can be reconsidered.

The clinical decision to proceed with
cesarean delivery must be made taking
into account many clinical factors and is
the decision of the obstetrics provider.

INTRODUCTION

Over the last two decades, there has been a
nationwide increase in the United States in the
cesarean delivery rate, from 20.7% in 1996 to
32.7% in 2013 [1-3]. The increase in the cesar-
ean delivery rate has not been associated with a
concomitant decrease in maternal and neonatal
morbidity or mortality, which has led experts to
believe that cesarean delivery is being over-uti-
lized [1]. Attention was turned to reducing the
primary cesarean delivery rate to ultimately
decrease overall cesarean delivery rate. The two
leading causes of primary cesarean delivery in
the United States are labor arrest (34%) and
non-reassuring fetal status (23%) [1].

Electronic fetal monitoring (EFM) is used in
85% of all laboring patients in the United
States, making EFM the most common obstet-
rics procedure [4-6]. When compared with
intermittent auscultation, EFM is associated
with increased operative delivery without evi-
dence of decreased fetal or newborn morbidity
or mortality [4-7].

Prolonged fetal heart rate deceleration,
defined as a visually apparent decrease in the
fetal heart rate below baseline by 15 bpm for
longer than 2 min but less than 10 min, is an
example of a non-reassuring fetal heart rate
characteristic, which often occurs in response to
physiologic and reversible changes to maternal
or fetal status [8]. Some examples of causes
include rapid cervical change, uterine
tachysystole, cervical examination, maternal
hypotension from regional anesthesia place-
ment, and artificial rupture of membranes [8].

When prolonged decelerations occur in
labor, they are stresstul events for both the
patients and the labor and delivery staff. The
presence of a prolonged deceleration can lead to
emergency cesarean delivery if resolution does
not occur promptly. In unplanned primary
cesarean delivery, fetal monitoring should
continue until abdominal sterile preparation
has begun. If internal monitoring with a fetal
scalp electrode is used, fetal monitoring should
continue until abdominal sterile preparation is
completed [9]. The objective of the present
study, therefore, is to investigate the rate of EFM
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in the operating room in patients delivered with
prolonged fetal heart rate decelerations in labor,
in order to identify a strategy to reduce the
primary cesarean delivery rate in this cohort.

METHODS

Study Population

A retrospective cohort study was performed by
the Department of Obstetrics and Gynecology,
University Health Hospital in Shreveport,
Louisiana, in affiliation with Louisiana State
University Health Sciences Center-Shreveport
(LSUHSC-Shreveport). Patients were included
over a 5-year period ending in January, 2017. All
patients delivered by cesarean section were
identified and stratified by indication. Inclusion
criteria for evaluation included term, singleton
gestations delivered by primary cesarean deliv-
ery for non-reassuring fetal tracing. An EFM
certified physician evaluated the EFM in the 1-h
prior to delivery for each patient who met our
inclusion criteria. Patients were excluded if EFM
was insufficient for evaluation, in the absence of
a prolonged deceleration, if placental abruption
was noted at the time of delivery, or in the
presence of umbilical cord prolapse. Patients
with umbilical cord prolapse and placental
abruption were excluded because primary
cesarean delivery was considered unavoidable
in this group. There were no cases of uterine
rupture in the study population.

The study population was divided into two
groups: “crash” cesarean sections and “emer-
gent” cesarean sections. A cesarean section
would be included into either the “crash” or
“extremely urgent” group, if so specified in the
medical record or if there was immediate need
for delivery related to concerns for maternal or
fetal well-being [10]. The “emergent” group
included all other patients delivered for non-
reassuring fetal status with prolonged decelera-
tions in labor, which were not “extremely
urgent” requiring immediate delivery, e.g.,
“crash” cesarean sections. A maximum 1-h
prolonged-to-delivery interval (defined as time
from the onset of the prolonged deceleration to
delivery of the fetus) was chosen as a cut-off for

inclusion. It is documented in the literature
that even a well-staffed, Level III hospital, the
ability to achieve the ACOG standard of less
than 30 min from decision to delivery is chal-
lenging [11, 12]. The percentage of patients for
whom this goal was met is beyond the scope of
the present study. We chose 1 h as a cutoff for
inclusion to ensure no patients delivered for
non-reassuring fetal tracing were incidentally
excluded from the study.

Maternal and neonatal information was
obtained through linked charts in EPIC elec-
tronic medical record system. EFM strips were
obtained using the OBIX Perinatal Data System.
The Institutional Review Board at LSUHSC-
Shreveport approved our study.

Outcomes

The primary study outcome was whether fetal
heart tones were rechecked in the operating
room prior to incision for cesarean sec-
tion. Multiple secondary outcomes were also
investigated. Reassessment of fetal heart tones
was separated into EFM versus measurement of
fetal heart tones with an external Doppler or
fetal scalp electrode at a single point in time.
The percentage of the “crash” group who had
recovered on arrival to the operating room was
also noted. Another secondary outcome inves-
tigated was neonatal outcomes. Outcomes
compared between the two groups included pH
less than 7.2, pH < 7.1, 5-min APGAR score < 7,
need for neonatal resuscitation, and admission
to the neonatal intensive care unit. During the
study period, umbilical cord gases were not
routinely collected on all patients delivered for
non-reassuring fetal status, especially in the
presence of a vigorous newborn. Cord gases
were only included in the study if they were
specified to be arterial in the laboratory report.
Unspecified cord gases or venous-only cord
gases were excluded from the study. Neonatal
resuscitation techniques included are as follows:
positive pressure ventilation, bubble continu-
ous positive airway pressure, and bag mask
ventilation.

The fetal heart rate tracing category prior to
the prolonged deceleration for each delivery
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was noted. Category I was defined as the base-
line fetal heart rate between 110 and 160 beats
per min, moderate beat-to-beat variability,
absent late or variable decelerations, with the
presence or absence of accelerations [5, 6].
Category III was defined as absent beat-to-beat
variability with recurrent late decelerations,
recurrent variable decelerations, bradycardia, or
a sinusoidal pattern [5, 6]. The Category II fetal
heart rate pattern includes all EFM tracings not
categorized as Category I or III. These tracings
are indeterminate and are not predictive of fetal
outcome [5, 6, 8]. Prolonged deceleration char-
acteristics, including the length of the pro-
longed deceleration closest to delivery, the
prolonged-to-delivery interval, the nadir of the
prolonged deceleration, and the presence or
absence of recovery from prolonged decelera-
tion, were documented. Anesthesia type was
also noted, including epidural, general, or
spinal anesthesia.

Statistical Analysis

Statistical analysis was performed using com-
puter software GraphPad Prism 7 (La Jolla, CA,
USA). All numeric or quantitative data was
compared using the unpaired Student’s t test.
All categorical variables were compared using
the Chi square test. A probability level of less
than 0.05 was set as statistically significant.

RESULTS

For the 5-year study period, we identified 1969
term, singleton cesarean sections. After the
exclusions of all repeat cesarean sections and
primary cesarean sections for indications other
than “non-reassuring fetal tracing”, 357 patients
were eligible for the study. An EFM-certified
physician evaluated the monitoring of each of
these patients. A total of 119 patients met our
inclusion criteria, with 39 in the crash group
and 80 in the emergent group (Fig. 1).

The demographics between the crash and
emergent groups were compared, including
maternal age, BMI, nulliparity, gestational age
at delivery, ethnicity (e.g., African American,
Caucasian, Hispanic, Asian), past medical

history (diabetes, hypertensive disorders,
asthma, thyroid disease), augmentation/induc-
tion method (misoprostol, oxytocin, Foley
bulb) with no significant differences. The crash
group had a higher rate of general anesthesia for
cesarean section when compared to the emer-
gent group, n = 10 (27.7%) versus n = 7 (8.4%)
(p = 0.002). The emergent group has a signifi-
cantly higher rate of epidural anesthesia 71
(88.7%) versus 28 (71.7%) (Table 1).

Fetal heart tones were rechecked signifi-
cantly more often in the emergent group, 61
patients (76.2%), versus the crash group, 15
(38.5%) (p <0.0001). More patients in the
emergent group were monitored with EFM in
the operating room than in the crash group.
The emergent group had a higher rate of
patients at baseline, but nearly 50% of patients
in the crash group who had fetal heart tones
rechecked in the operating room had returned
to baseline on reassessment (Table 2).

No differences with regards to neonatal out-
comes (5-min APGAR less than 7, need for
neonatal resuscitation, umbilical artery pH less
than 7.2 or 7.1, or NICU admission) were noted
between the two groups (Table 3). Umbilical
artery pH was available in 47 of the 119
patients. Among them, cord gases were tested in
30 of 83 (36%) patients in the emergent group
and 17 of 36 (47%) patients in the crash group.
Cord pH less than 7.2 and less than 7.1 were
used as categorical variables with regards to
statistical analysis.

Fetal heart rate monitoring characteristics
were analyzed. The crash cesarean section group
had a longer median prolonged fetal heart rate
deceleration closest to delivery, 6 min versus
4 min for the emergent group (p < 0.0001), a
shorter interval from prolonged deceleration to
delivery, 15 min versus 33 min (p < 0.0001),
and a deeper nadir of the prolonged decelera-
tion, 60 beats per min versus 70 beats per min
(p = 0.0002) when compared to the emergent
group. The crash group had a higher rate of
category 1 (or reassuring) fetal heart rate prior to
the prolonged deceleration n = 12 (33.3%) ver-
sus n =10 (12.0%) (p = 0.003) when compared
to the emergent group. In contrast, the emer-
gent group had a higher rate of category 2 (in-
determinate) fetal heart rate n =68 (81.9%)

A\ Adis



Adv Ther (2020) 37:4325-4335

4329

N=1969

Term, singleton cesarean sections

Excluded:

Repeat cesarean sections
n=1115

Primary cesarean sections
N=854

Excluded:

Failure to Progress: n=327
Breech: n=126

Maternal Indications: n=71
Fetal Indications: n=20

Eligible Patients:

N=357

Primary Cesarean Section for Fetal Distress

Previa: n=3
Maternal Request: n=1

Excluded:

Absence of prolonged deceleration,
insufficient EFM

Included:

N=119

Prolonged to Delivery Interval < 1 hour

N=238

! !

Crash Cesarean Section
N=39

Emergent Cesarean Section

N=80

Fig. 1 Flow diagram of patient selection with exclusions

versus n =23 (63.8%) (p=0.02) when com-
pared to the crash group (Table 4). All data used
in the present study were collected in accor-
dance with the Helsinki Declaration.

DISCUSSION

Prolonged fetal heart rate decelerations fre-
quently occur during labor as isolated events
with physiologic and reversible causes [8]. In a
significant number of cases, it is common
practice to perform a cesarean section in
response to fetal heart rate decelerations. Pre-
vious studies have documented the lack of
association between fetal bradycardia and poor
neonatal outcomes [13-16]. Williams et al. [13]
reviewed 186 patients in labor with fetal
bradycardia. They compared the presence or
absence of baseline variability and recovery
from the bradycardia with cord pH at birth. The
majority of patients in their study had moderate
baseline variability, recovered from the

bradycardia, and had satisfactory cord pH
levels. They concluded that delivery following
fetal bradycardia often reveals an uncompro-
mized infant, and operative intervention in all
of these patients will result in an increase in
maternal trauma [13]. The results of the present
investigation clearly demonstrated that the
practice of placing patients on fetal monitoring
upon arrival in the operating room identified a
significant number of patients who had fetal
heart rate return to baseline in both the crash
(46.6%) and emergent (96.7%) groups (Table 2).

Our study differs from these previous studies
conducted on prolonged fetal heart rate decel-
erations or fetal bradycardia. Previous studies
have investigated only prolonged decelerations
in the second stage of labor and included
patients delivered vaginally [15, 16]. Our study
investigates prolonged decelerations in all
stages of labor, and only includes patients
delivered via primary cesarean section. Our
study also differs from previous studies as we
used a modifiable practice pattern as a primary
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Table 1 Demographics

Crash (z = 39) Emergent (7 = 80) r

Maternal age (years) 23 (20-26) 25 (20-31) 0.161
BMI (kg/m?) 31.8 (27.6-37.6) 34.4 (28.4-40.5) 0.494
Nulliparity 5 (38.4) 40 (50) 0.236
Gestational age (weeks/days) 39w2d (38w3d-40w0d) 39w2d (38w2d—40wl1d) 0.803
Ethnicity

African American 33 (84.6) 65 (81.3) 0.651

Caucasian 3 (7.6) 10 (12.5) 0.43

Hispanic 2 (5.1) 5 (6.2) 0.807

Asian 1(25) 0 (0) 0.15

Past medical history 12 (30.7) 24 (30) 0.931
Augmentation/induction method

Cytotec 5 (12.8) 11 (13.7) 0.889

Pitocin 25 (64.1) 55 (68.7) 0.612

Spontancous labor 8 (20.5) 13 (16.2) 0.566

Foley balloon 0 (0) 1(12) 0.483
Anesthesia

Epidural 28 (71.7) 71 (88.7) 0.02

General 11 (282) 6 (7.5) 0.002

Spinal 0 (0) 3 (3.7) 0.22

Comparison of maternal demographic characteristics between crash and emergent groups

Data are 7 (%) or median (interquartile range)

Table 2 Primary outcome

Crash (n = 39) Emergent (n = 80) P
Fetal heart tones rechecked in operating room 15 (38.4) 61 (76.2) <0.0001
Monitored on EFM in operating room® 2 (13.3) 39 (63.9) <0.0001
Checked with ext Doppler® 9 (60) 5 (38.4) 0.008
Checked with FSE* 4 (26.6) 7 (11.4) 0.134
At baseline in operating room® 7 (46.6) 59 (96.7) <0.0001

Results including primary outcome with regards to assessment of fetal heart tones on arrival in the operating room

Data are 7 (%)

EFM electronic fetal monitoring, Ext external, FSE fetal scalp electrode

* % only includes those patients with fetal heart tones rechecked in operating room
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Table 3 Fetal outcomes

Crash (n = 39) Emergent (2 = 80) P

5 min APGAR < 7 1(25) 1(12) 0.6
Resuscitation 4 (10) 6 (7.5) 0.61
Umbsilical artery pH < 7.1%>< 1(5.8) 2 (6.6) 0915
Umbilical artery pH < 7.2 7 (41.1) 7 (23.3) 0.198
NICU admission 7 (17.9) 10 (12.5) 0.425
Fetal gender

Male 21 (53.8) 48 (60) 0.523

Female 18 (46.2) 32 (40) 0.523

Fetal weight (g) 3100 (2785-3400) 3062 (2688-3348) 0.367

Comparison of fetal outcomes between the crash and emergent groups

Data are 7 (%) or median (interquartile range)

* Umbilical cord gases collected in 17 of 39 (43.6%) of crash group and 30 of 80 (37.5%) of emergent group

® Crash group 7 of 17 (41.1%) with umbilical artery pH less than 7.2; 1 of 17 (5.8%) with umbilical artery pH less than 7.1
¢ Emergent group 7 of 30 (23.3%) with umbsilical artery pH less than 7.2; 2 of 30 (6.6%) with umbilical artery pH less than
7.1

Table 4 Electronic fetal monitoring characteristics

Crash (» = 39) Emergent (z = 80) P

EFM tracing category prior to prolonged deceleration

Category 1 13 (33.3) 9 (11.3) 0.003
Category 2 25 (64.1) 66 (82.5) 0.02
Category 3 1(25) 5 (6.25) 0.388
Length of prolonged deceleration closest to delivery (min) 6 (5-8) 4 (3-5) < 0.0001
Prolonged deceleration to delivery interval (min) 15 (13-17) 33 (28.2-45) < 0.0001
Nadir of prolonged decel (bpm) 60 (50-70) 70 (60-80) 0.0002

Comparison of electronic fetal monitoring characteristics between the crash and emergent groups

Data are 7 (%) or median (interquartile range)

Category definitions are according to the Eunice Kennedy Shriver National Institute of Child Health and Human
Development Three-Tiered Classification of Fetal Heart Rate Tracings [3, 4]

bpm beats per min

outcome in an attempt to identify a strategy to Experts suggest a calm initial clinical

reduce the primary cesarean section rate. While
we include fetal outcomes in our analysis, pre-
vious studies have investigated neonatal out-
comes in the presence of prolonged
decelerations as the primary outcome [13-16].

response to prolonged fetal heart rate decelera-
tions, to allow time for resolution of the fetal
heart rate deceleration, and to prevent unnec-
essary stress on the patient [8]. The most
important initial step when responding to a
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prolonged fetal heart rate deceleration is to rule
out catastrophic/irreversible causes, such as
uterine rupture, placental abruption, or umbil-
ical cord prolapse. Once these devastating cau-
ses are ruled out, continued investigation will
likely lead to the discovery of a physiologic
cause for the deceleration. With quick and
decisive management, these causes can be dis-
covered and reversed, resulting in the resolution
of the fetal heart rate deceleration [8]. For
example, uterine tachysystole can be resolved
with the discontinuation of oxytocin or the use
of beta agonists such as terbutaline. Maternal
hypotension from regional anesthesia place-
ment can be resolved with the use of intra-
venous fluid hydration and intravenous
pressors to raise the maternal blood pressure
[4, 8].

If initial attempts at intrauterine resuscita-
tion are unsuccessful in resolving the prolonged
deceleration, the patient should be moved to
the operating room and preparations should be
made for emergency delivery. Guidelines for
Perinatal Care by the American College of
Obstetricians and Gynecologists state that
patients should be monitored in the operating
room until abdominal preparation has begun. If
internal monitoring is being used, EFM should
be continued until the completion of abdomi-
nal preparation [9]. If return to baseline is noted
on arrival to the operating room, the decision to
proceed with emergency cesarean delivery can
be reassessed [8].

Our study compares two groups of patients,
crash versus emergent cesarean sections, both of
whom underwent operative delivery due to
concerns for fetal well-being. The study popu-
lation accounted for 13.9% and the crash
cesarean group for 4.5% of all cesarean sections
during the study period. The emergent group
was significantly more likely to have fetal heart
tones rechecked, as well as monitored on EFM
while in the operating room. Foreseeably, the
crash group had an overall more concerning
EFM strips prior to moving the patient to the
operating room with longer median prolonged
deceleration and a deeper nadir of the deceler-
ation. Despite this, there were no differences
with regards to fetal outcomes. Nearly half of
the crash cesarean section group who had fetal

heart tones rechecked noted return to the pre-
vious fetal heart rate baseline, highlighting a
group of patients for whom cesarean delivery
could be potentially avoidable.

Leung et al. [14] compared 235 cases of
urgent cesarean delivery for fetal bradycardia.
The bradycardia-to-delivery interval and its
relationship to umbilical cord pH values at
delivery were compared in three groups based
on the cause of the fetal bradycardia (irre-
versible, potentially reversible, and unknown
groups). Overall, they did not show deteriora-
tion of the umbilical cord pH with time with
regards to the entire study cohort (all groups).
Subgroup analysis did reveal an inverse rela-
tionship between arterial pH and bradycardia-
to-delivery interval in the irreversible group.
They concluded that, in cases with an unknown
cause, the cord pH was satisfactory and there
was no worsening of the pH with time. In our
cohort, as long as irreversible causes are ruled
out, taking extra time to place a patient on EFM
on arrival to the operating room will not cause a
significant deterioration in umbilical arterial
pH.

The crash cesarean section group was found
to have a higher rate of category 1 fetal heart
rate tracing (33.3% vs. 11.3% p = 0.003) prior to
the prolonged fetal heart rate deceleration.
Category 1 fetal heart rate tracing is character-
ized by normal baseline fetal heart rate
(110-160 beats per min), moderate beat-to-beat
variability, presence of accelerations, and lack
of late decelerations [5, 6, 8]. Category 1 fetal
heart rate tracing is reassuring and indicates
that the fetus is not hypoxic or acidotic at that
point in time [5, 6, 8]. This finding provides
further evidence that this subset of patients in
the crash group had a prolonged deceleration in
response to a physiologic and reversible change
in fetal status. The subset of patients will likely
recover from the insult if appropriate interven-
tions are chosen and adequate time is allowed
for intrauterine resuscitation.

Another finding in our patient population
was the significantly higher rate of general
anesthesia in the crash cesarean delivery group
versus the emergent cesarean group (28.2% vs.
7.5% p =0.002). Airway management is more
challenging in pregnant patients due to
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physiologic changes to the airway from preg-
nancy and labor. Failed intubation is much
more common in obstetric general anesthesia (1
in 224) versus non-obstetric general anesthesia
(1 in 2230). Physiologic changes to the pul-
monary system during pregnancy, such as
diminished functional residual capacity and
increased minute ventilation, can lead to rapid
oxygen desaturation [17]. In an emergency sit-
uation, if the patient is not fasting, there could
be significant risk of aspiration of gastric con-
tents. By placing the patient on the fetal mon-
itor on arrival in the operating room, even if
cesarean section is not completely avoided,
resolution of the fetal bradycardia could allow
delay of cesarean for the administration of
regional anesthesia, reducing risk to the
mother. Further, the present investigation
demonstrates a higher general anesthesia versus
regional anesthesia technique with those
mothers who have prolonged decelerations,
even with return to baseline for “crash” and
“emergent” patients. In fact, zero patients in the
“crash” group and only 3.3% in the “emergent”
group had a spinal, reflecting that the only
patients who had regional anesthesia were
likely those with preexisting epidurals that were
dosed rapidly with quick onset local anesthesia.
Therefore, the opportunity to utilize regional
anesthesia rather than general anesthesia in this
setting is an important finding of this study,
and would be of benefit in terms of best practice
strategies for optimal anesthesia care. Based on
the many known benefits of regional anesthesia
in the setting of pregnant patients requiring
rapid movement into an operating room with
demonstrated fetal decelerations and return to
baseline heart rate, anesthesiologists should
consider their current algorithms and practice
of rapid sequence general anesthesia technique,
since regional anesthesia including spinal
anesthesia techniques would likely be safe and
could provide additional benefits
intraoperatively.

Strengths of our study include that it was
carried out on a high-risk patient population at
a level 3 hospital with anesthesia, obstetrics,
and neonatology staff present 24/7, allowing for
rapid performance of crash cesarean delivery if
needed. Electronic medical records (EPIC) and

archiving of fetal monitoring records (OBIX
Perinatal Data System) during labor allowed for
accurate data collection. A single EFM-certified
physician evaluated all fetal monitoring strips
for our study, which provided consistency for
data collection. Weaknesses of our study inclu-
ded its retrospective nature and the inconsis-
tency of collecting umbilical cord arterial blood
gasses during the study period.

Limitations

There were a number of limitations with the
present study. First, the study was conducted at
a Level One Trauma Center in an academic
medical center. Second, the obstetric physicians
were part of a single group with similar practice
habits; therefore, a general mix of different
practices in different community setting was
not utilized in the present investigation.

CONCLUSIONS

Our results indicate the practice of placing
patients on fetal monitor upon arrival to the
operating room prior to performing crash
cesarean delivery could reduce a significant
number of primary cesarean deliveries in the
cohort of patients with prolonged decelerations
in labor. This practice will allow additional time
for intrauterine resuscitation to occur, provid-
ing additional time for resolution of the insult.
If fetal heart tones have returned to baseline
upon arrival in the operating room, the decision
to proceed with cesarean delivery can be
reconsidered. Additionally, a delay in surgical
intervention would allow the time to deliver
regional anesthesia, providing additional bene-
fits to the patient and newborn. Ultimately, the
clinical decision to proceed with cesarean
delivery must be made taking into account
many clinical factors and is the decision of the
obstetrics provider.
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