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Research indicates the combination of obesity and 
pregnancy is correlated with increased morbidity, 
mortality, and healthcare costs. The clinical inquiry 
of this study was: Does early neuraxial placement 
in obese parturients decrease the rate of cesarean 
delivery, decrease use of general anesthesia, and 
improve fetal Apgar scores? A retrospective analysis 
of 212 obese parturients with neuraxial anesthesia 
based on cervical dilation at time of placement and 
low-intervention delivery was conducted to evaluate 
the impact of early neuraxial intervention. The study 
site was a university-affiliated women and children’s 
hospital in the US Midwest. Appropriate statistical 
analysis tests were performed to compare maternal 
and fetal outcomes of early, late, and no neuraxial 

anesthesia. Maternal outcomes included type of deliv-
ery, surgical anesthesia, and complications associated 
with the delivery. Fetal outcomes were Apgar scores 
and umbilical artery pH. Results of the retrospective 
analysis showed that early neuraxial placement was 
associated with a higher incidence of cesarean deliv-
eries, successful conversion of laboring epidural to 
surgical epidural, avoidance of general anesthesia, 
potential loss of airway, and death. No significant dif-
ferences were noted in Apgar scores based on neur-
axial anesthesia timing. Further research regarding 
the risks and benefits of early neuraxial anesthesia in 
obese parturients is recommended.
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O
besity is a major health issue in the United 
States that escalates maternal and newborn 
healthcare costs, increases maternal and 
fetal adverse events, and extends hospital-
ization.1 Prevalence of obesity in the nation 

approaches 40% to 50% in women of childbearing age.2 
The combination of pregnancy and obesity creates hemo-
dynamic instability that predisposes the expectant mother 
to adverse complications.3 Among obese parturients, the 
incidence of dysfunctional labor resulting in instrumenta-
tion, cesarean delivery, or postpartum hemorrhage occurs 
more frequently than healthy-weight paturients.3,4 Post-
partum hemorrhage was associated with 19.1% of obstet-
ric deaths in US healthcare facilities from 1995 to 2004.5 
Obesity has been associated with 50% of the mortality 
cases in parturients.3 Hypertension, diabetes, preeclamp-
sia, pulmonary issues, difficult neuraxial anesthesia place-
ment, inadequate analgesia, airway issues, and cesarean 
delivery are some of the comorbidities and adverse events 
associated with obesity and pregnancy.2 Cesarean delivery 
is estimated to reach 19% to 40% for obese parturients.2,6 
Cesarean delivery is correlated with higher healthcare 
costs and extended hospitalization. Healthcare cost for 
obese parturients is 5 times greater than for healthy-
weight parturients.4,7 

Development of strategies that optimize maternal and 
fetal outcomes is essential to provide beneficial, safe, and 
cost-effective healthcare for obese parturients. Analyzing 
maternal and fetal outcomes with early neuraxial an-

esthesia compared with late neuraxial anesthesia or no 
anesthetic intervention in obese parturients provided 
the framework for the clinical inquiry. The inquiry was: 
Does early neuraxial placement at 0 to 3 cm of cervical 
dilation affect maternal and fetal outcomes compared 
with late neuraxial placement at greater than 3 cm of 
cervical dilation or no neuraxial placement? The clinical 
inquiry of this study was: Does early neuraxial placement 
in obese parturients decrease the rate of cesarean deliv-
ery, decrease general anesthesia, and improve fetal Apgar 
scores? The first author (S.R.) hypothesized that early 
epidural placement in the obese parturient would be 
protective against adverse events and improve maternal 
and fetal outcomes. 

The World Health Organization2 classifies obesity as 
a body mass index (BMI) greater than 30 kg/m2. Studies 
have indicated a correlation between escalating BMI and 
morbidity and mortality for obese parturients.2 Neuraxial 
anesthesia is the preferred method of analgesia for the 
obese parturient based on complications associated with 
obesity, which include emergent cesarean delivery and 
loss of airway during intubation and general anesthesia.2 
A meta-analysis of 9 randomized controlled trials with 
a total sample size of 15,752 nulliparous obese women 
indicated greater satisfaction with labor outcomes and 
analgesia with early epidural placement.8 

Cultural and ethnic factors influence the parturient’s 
decision to receive neuraxial anesthesia during the labor 
and delivery process; the rate at which women receive 
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epidural anesthesia varies from 64% to 80% by US geo-
graphical region.9 Ellinas1 discussed the impact of geo-
graphical regions and provider preferences to give early 
neuraxial anesthesia to reduce adverse events associated 
with obese parturients. 

The retrospective analysis of interest was the timing 
of neuraxial placement by the Certified Registered Nurse 
Anesthetist (CRNA). To yield relevant evidence, the 
authors compared the effectiveness of early neuraxial 
placement in parturients with neuraxial placement after 
3 cm of cervical dilation and no anesthetic intervention 
groups. Inclusion criteria were formulated based on the 
parturient’s BMI at admission, cervical dilation of the 
parturient at the time of epidural placement, and stages 
of labor when admitted.10,11

Review of Literature
The Cochrane Library, MEDLINE/PubMed, Cumulative 
Index to Nursing and Allied Health Literature, 
ScienceDirect, National Library of Medicine, DynaMed, 
and Embase provided relevant literature to support 
implementation of the retrospective analysis. Data were 
extracted from published domestic and international 
studies, reviews, and surveys. The searches provided 23 
qualitative and quantitative studies that correlated partu-
rient obesity with adverse maternal and fetal outcomes, 
discussed beneficial outcomes with epidural analgesia, 
and provided clinical recommendations for manage-
ment of obese parturients. There was not a consensus in 
research journals related to the early or optimal time of 
neuraxial placement for obese parturients. Four evidence 
topics were identified to support the problem, interven-
tion, and outcome measures in this current study: (1) 
BMI classifications, correlation, and importance to the 
parturient; (2) early epidural placement in obese par-
turients; (3) anesthesia techniques to facilitate epidural 
placement; and (4) adverse events associated with the 
obese parturient. 

Based on literature that indicates an association of 
obesity with higher morbidity and morbidity ratios, 
obesity has been designated as a major health issue in the 
last decade.12 The International Classification of Diseases, 
10th Revision (ICD-10) categorizes obesity as a disease 
process with additional healthcare costs for healthcare 
consumers.13 Adverse events for obese parturients in-
cluded loss of airway, hypoxia, and death.14 Shah and 
Latoo15 reviewed the comorbidities associated with obese 
parturients and made recommendations for management. 
The relationship of mortality and obesity of parturients in 
the 2004 Confidential Enquiries into Maternal Deaths in 
the United Kingdom correlated BMI greater than 30 kg/
m2 in 27% of the women who died during childbirth.15

Early neuraxial placement in the obese parturient 
was consistently discussed by CRNAs as an essential 
component of an effective anesthetic plan.1 A survey 

administered by Harkins et al9 discussed the factors 
that determine the parturient’s decision to receive epi-
dural analgesia during the labor and delivery process. 
Parturients’ decision to receive an epidural anesthetic, 
reported to be 75%, was influenced by past experiences, 
partner preference, and ethnic factors. The parturient’s 
concerns regarding prolongation of the second stage of 
labor may also influence her decision about receiving 
epidural for labor analgesia.9 The neuraxial failure rate 
for obese parturients can reach 42%, with an increased 
risk of dural puncture headache.16

A systematic review by Ellinas1 indicated techniques 
to optimize successful epidural intervention including 
ultrasonography, epidural depth equation, and early 
placement. A survey of 194 parturients and 554 anes-
thesia providers indicated the importance of provider-
parturient communication during placement of an epi-
dural block.17 A multidisciplinary approach related to 
development of strategies that enhance maternal and 
fetal outcomes should be a major concern and focus of 
all healthcare providers managing obese parturients.18

Materials and Methods 
The project site was an urban midwestern academic 
healthcare facility that provides care for high-risk ob-
stetric parturients. Neuraxial anesthesia is administered 
by CRNAs and anesthesiologists specializing in obstetric 
anesthesia. The healthcare institution provided a unique 
opportunity to analyze the outcomes for early neuraxial 
placement in obese parturients because of the diverse 
population. The institutional review board approved the 
study and designated it as exempt. The data collection 
was initiated on September 26, 2015, and completed 
by March 2016. Patient identifiers were eliminated by 
a deidentification process to maintain the confidential-
ity of the sample population. Data were retrospectively 
extracted from 212 electronic medical records of obese 
parturients admitted to the obstetric unit between April 
1 and August 15, 2015. To arrive at a sample size of 212, 
we screened 712 electronic medical records of women 
admitted to the unit for the following exclusion criteria: 
scheduled cesarean delivery, coagulopathy, placental 
abruption, and age equal to or less than 17 years old. 
Inclusion criteria consisted of parturients with an age 
range between 18 and 45 years who were admitted to the 
obstetric unit for labor and delivery and had a BMI equal 
to or greater than 30 kg/m2.

The convenience sample was classified into 3 groups 
of obese parturients: early cervical dilation with neur-
axial placement, late cervical dilation with neuraxial 
placement, and no neuraxial placement. Maternal vari-
ables were extracted from the electronic records using 
a structured data collection template that contained the 
following: (1) BMI; (2) cervical dilation at the time of 
epidural placement; (3) cesarean vs vaginal delivery; (4) 
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numeric pain scores; (5) type of anesthesia; (6) length of 
hospitalization in days; and (7) adverse events, includ-
ing hemorrhage, shoulder dystocia, fetal intolerance to 
labor, and forceps or vacuum-assisted delivery. Fetal 
and newborn variables were extracted from the maternal 
record and included fetal intolerance to labor, Apgar 
scores, umbilical artery pH values, and admission to the 
neonatal intensive care unit (NICU). Fetal mortality and 
a diagnosis of either fetal demise before labor induction 
or lethal anomalies that warranted labor induction were 
noted by the CRNA. Maternal demographic information 
included age, gravida, and type of insurance. Table 1 
describes the dataset. 

Consecutive convenience sampling was the design 
used to obtain the retrospective data. An a priori power 
analysis was conducted for a χ2 test of the relationship 
between early neuraxial placement and cervical dilation. 
We assumed 80% power, a small effect size (w = 0.2, df 
= 2, and α = .05) to determine a sample size of 212. The 
final dataset was imported for statistical analysis into 
SPSS (SPSS Inc). Statistical methods included χ2 tests for 
categorical variables, t tests, and analysis of variances for 
continuous variables to evaluate the relationship between 
the dependent variables and neuraxial placement at 0 to 
3 cm of cervical dilation, placement at more than 3 cm of 
cervical dilation, and no neuraxial placement. The tests 
selected for each combination of variables were based on 
distribution of the independent and dependent variables. 
Multiple imputation analysis was conducted for missing 
data that included numeric pain scores.19

Results
On average, parturients in the sample were 27.48 (SD = 
5.65) years old with a mean BMI of 34.63 (SD = 4.69) kg/
m2 (see Table 1). The median number of prior pregnan-
cies was 2 (range, 1-10). The type of insurance coverage 
was predominantly government (62.7%) compared with 
either private (34.0%), self-insured (1.4%), or no insur-
ance (1.9%). The median length of hospitalization was 
2.8 days (range, 1-32 days). Women who had cesarean 
deliveries had a higher median BMI on average than did 
women who had vaginal deliveries, a statistically signifi-
cant difference (P = .010).

Of the sample of 212 obese parturients, 75 (35%) had 
early neuraxial placement at 0 to 3 cm of cervical dila-
tion, 111 (52%) had late neuraxial placement at 3.5 to 10 
cm of cervical dilation, and 25 (12%) had no neuraxial 
placement as an anesthetic intervention. Two subjects 
received neuraxial intervention for preterm labor and 
failed to progress. Vaginal delivery was more common 
than cesarean delivery (80% vaginal vs 19% cesarean de-
livery). Although 87.8% (186) of the parturients received 
neuraxial anesthesia, only 40.3% had early placement 
and the remaining 59.7% had late placement. 

In the 212 parturients, neuraxial anesthesia was desig-

nated as either combined spinal anesthesia or epidural an-
esthesia. Combined spinal anesthesia was successfully used 
in 138 parturients (65.1%), 45 (21.2%) received the epi-
dural for either labor or surgical intervention, and 2 (0.5%) 
were converted to general anesthesia for surgical interven-
tion. The conversion of the epidural to general anesthesia 
was low (0.5%) and included a case of twins, 1 vaginally 
and the second by emergent intervention for cesarean de-
livery. Apgar scores were obtained from 207 newborns at 
1 minute (mean [SD] = 7.19 [1.99]) and 202 newborns at 
5 minutes (mean [SD] = 8.37 [1.35]). Three sets of twins 
received lower Apgar scores at 1 minute (mean [SD] = 6.00 
[2.00]) and 5 minutes (mean [SD] = 7.67 [1.53]).

Results of the early neuraxial intervention group in-
dicated that parturients were significantly more likely to 
have fetal intolerance to labor than expected by chance 
(6.7%) compared with 0% in the late and no placement 
groups; (χ2 = 7.483, P = .011). The incidence of cesarean 
delivery was higher in the early neuraxial group. Table 
2 displays the relationship between neuraxial placement 
group (early, late, and no), fetal complications, and fetal 
and maternal health outcomes. Admissions to the NICU 
were significantly higher in the no neuraxial group 
(7.7%) compared with the early (0%) or late (0%) inter-
vention groups (χ2 = 7.371, P = .014). 

Complications associated with the 212 obese parturi-
ent were analyzed with the Fisher exact test statistic. A 
small number of parturients experienced hemorrhage 
(5.2%), shoulder dystocia (5.7%), forceps or vacuum-
assisted delivery (2.8%), difficult epidural placement 
(3.3%), preeclampsia (2.8%), fetal intolerance to labor 
(2.4%), NICU admission (0.9%), and fetal mortality 
(1.4%), as shown in Figure 1. 

The early neuraxial group (28%) had a higher inci-
dence of experiencing 1 complication compared with the 
late intervention group (16.2%) and a lower total number 
of multiple complications (1.3%) compared with the no 
neuraxial group (8.0%). The no neuraxial group expe-
rienced a marginally higher incidence of hemorrhage 
(15.4%) compared with the other 2 groups (χ2 = 5.056, P 
= .065). Parturients who received no neuraxial interven-
tion experienced greater incidence of multiple complica-
tions (χ2 = 12.55, P = .007). No significant differences 
were observed in the early and late neuraxial groups for 
vaginal birth after cesarean delivery (VBAC), trial of labor 
after cesarean delivery (TOLAC), shoulder dystocia, 
forceps or vacuum-assisted delivery, difficult epidural 
placement, length of hospitalization, pain scores, Apgar 
scores, and newborn umbilical artery pH. 

Table 3 displays results of bivariate assessment of the 
relationship between cervical dilation and maternal and 
fetal outcomes. Parturients dilated 0 to 3 cm at the time 
of neuraxial placement (early placement) were more 
likely to have fetal intolerance to labor than expected by 
chance compared with late placement cervical dilation 
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Table 1.  Maternal and Fetal Characteristics of Obstetric Sample (N = 212)
Abbreviations: NICU, neonatal intensive care unit; TOLAC, trial of labor after cesarean delivery; VBAC, vaginal birth after cesarean delivery.
a Twins were counted only once (first twin). 

Characteristic No. (%) of subjects Mean (SD) Median (range)

Patient demographics

Age, yw 212 (100) 27.48 (5.65) 28.00 (18-42)

BMI, kg/m2 212 (100) 34.63 (4.69) 33.50 (30-62)

Gravida 212 (100) 2.70 (1.78) 2.00 (1-10)

Insurance type

Government 133 (62.7)

Self-insured 3 (1.4)

Private 72 (34.0)

Not insured 4 (1.9)

Delivery type

Vaginal 169 (79.7)

Cesarean 41 (19.3)

No delivery 2 (0.9)

Type of anesthesia received

Combined spinal anesthesia 138 (65.1)

No anesthesia 25 (11.8)

Failed epidural 1 (0.5)

Epidural 45 (21.2)

General 1 (0.5)

Did not give birth 2 (0.9)

Placement timing

Early  75 (35.4)

Late 111 (52.4)

No epidural anesthesia 25 (11.8)

Dilation

Dilation, cm 211 (99.5) 3.86 (1.66) 4.00 (0-9)

Dilation (categorical)

0-3 cm 80 (37.7)

≥ 4 cm 131 (61.8)

Umbilical artery pH 18 (8.5) 7.42 (0.63) 7.30 (7.09-9.90)

Pain score 1 min 206 (97.1) 7.46 (2.42) 8.00 (0-10)

Pain score 5 min 86 (40.5) 0.84 (1.86) 0 (0-10)

Length of hospitalization, d 212 (100) 2.00 (3.12) 2.80 (1-32)

VBAC 10 (4.7)

TOLAC 2 (0.9)

VBAC or TOLAC 12 (5.7)

Hemorrhage 11 (5.2)

Shoulder dystocia  12 (5.7)

Forceps or vacuum-assisted delivery 6 (2.8)

Fetal intolerance/cesarean delivery 5 (2.4)

Difficult epidural placement 7 (3.3)

Discharged (did not deliver) 2 (0.9)

NICU admission 2 (0.9)

Forceps or vacuum-assisted delivery 6 (2.8)

Fetal intolerance/cesarean delivery 5 (2.4)

Difficult epidural placement 7 (3.3)

Discharged (did not deliver) 2 (0.9)

NICU admission 2 (0.9)

≥ 1 complications 50 (23.6)



238 AANA Journal  June 2018  Vol. 86, No. 3 www.aana.com/aanajournalonline

(χ2 = 9.946, P = .007). Apgar scores, newborn umbilical 
artery pH, length of hospitalization, and pain scores were 
not significantly related to cervical dilation at the time of 
neuraxial placement.

Discussion
According to data from the Pregnancy Mortality 
Surveillance System, pregnancy-related deaths have in-
creased from 7.2 deaths per 100,000 live births in 1987 
to 17.8 deaths per 100,000 live births in 2009 and 2011.20 
Current practice guidelines related to neuraxial anesthe-
sia and specific timing of the placement vary based on 
the healthcare system and the CRNA’s clinical practice.1 

The project site has no guidelines specifically desig-
nated for anesthetic management of obese parturients. 
Neuraxial anesthesia is the primary anesthetic used for 
pain management during the delivery process. Use of 
combined spinal anesthesia is associated with a lower 
incidence of failed epidural anesthesia due to verification 

of epidural needle placement and rapid cervical dilation 
based on reduction in maternal catecholamine levels sec-
ondary to pain relief.21 

The early neuraxial group was associated with a 
higher incidence of cesarean deliveries. Higher cesarean 
delivery rates in the early neuraxial group could be a 
cofounding variable associated with a third dependent 
variable of dysfunctional labor correlated with low cer-
vical dilation and higher cesarean delivery rates in the 
obese parturient.22 Machado23 indicated a higher risk of 
cesarean delivery in obese parturients, (33.8%) compared 
with the healthy-weight parturients (20.7%) (Figure 2).

In this analysis, the low failure rate (0.5%) for conver-
sion of labor epidural anesthesia for surgical intervention 
may be attributed to the routine clinical practice of either 
administering 3% 2-chloroprocaine or carbonated 2% li-
docaine with epinephrine for emergent surgical interven-
tion. One case of failed epidural anesthesia for surgical 
intervention included twins, 1 delivered vaginally with 

Table 2.  Bivariate Assessment of Relationship Between Early Neuraxial Placement in Obese Parturients and 
Maternal and Fetal Health Outcomesa

Abbreviations: TOLAC, trial of labor after cesarean delivery; VBAC, vaginal birth after cesarean delivery.
aAnalyses of variance.

Early placement Late placement No epidural 
Outcome (n = 75) (n = 111) (n = 25) χ2 P value

VBAC, No. (%) 1 (1.3) 8 (7.2) 1 (4.0) 3.321  .170

TOLAC, No. (%) 1 (1.3) 1 (0.9) 0 (0) 0.724 > .999

Fetal health, mean (SD) F

Apgar score 1 min 7.19 (1.84) 7.18 (2.04) 7.21 (2.30) 0.002  .998

Apgar score 5 min 8.37 (1.17) 8.43 (1.28) 8.08 (2.02) 0.657  .519

Umbilical artery pH 7.24 (0.11) 7.26 (0.10) 7.75 (1.06) 1.299  .302

Maternal health, mean (SD) 

Length of hospitalization, d 2.87 (1.52) 2.98 (4.09) 1.80 (.87) 1.487  .228

Pain (Pre) 7.45 (2.69) 7.45 (2.38) 7.50 (1.75) 0.004  .996

Pain (Post) 0.85 (2.06) 0.74 (1.60) 0 (0) 0.134  .875

Figure 1.  Complications Associated With Timing of Neuraxial Placement
Abbreviation: NICU, neonatal intensive care unit.
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successful epidural anesthesia and the second by general 
anesthesia due to the emergent cesarean delivery. The 
sample subject with a BMI of 65 kg/m2 was converted 
from a labor epidural to spinal anesthetic for surgical in-
tervention. Campbell and Tran24 explored the successful 
use of chloroprocaine and lidocaine in 899 women during 
a 3-year period to reduce the need for general anesthesia 
and the potentially devastating consequences of emergent 
general anesthesia. Ineffective pain management was cor-
related with failure to convert a laboring epidural to an 
effective surgical anesthetic. The 3 cases of fetal mortality 
included 2 fetal deaths and 1 fetus with lethal anomalies. 
The 3 cases were diagnosed and scheduled for induction 
of labor before admission to the obstetric unit.

Limitations of the analysis include some incomplete 
documentation by anesthesia providers related to BMI, 
numeric pain scores, and cervical dilation of the parturi-
ents and Apgar scores of newborns. Multiple imputation 
was the statistical tool used for missing data that included 
numeric pain scores.19 Documentation of postneuraxial 
pain scores was indicated in 87 of the 187 subjects with a 

median score of less than 1. Improvement in documenta-
tion for postneuraxial pain scores is a recommendation 
based on the potential need to convert a continuous 
labor epidural to surgical anesthesia and to avoid risks 
associated with general anesthesia. Modification of the 
anesthesia record to include BMI scores is a second rec-
ommendation. Elevated BMI scores are correlated with 
adverse events that include postpartum hemorrhage.21

Table 3.  Bivariate Assessment of Relationship Between Cervical Dilation in Obese Parturients and Maternal and 
Fetal Health Outcomes
Abbreviations: NICU, neonatal intensive care unit; TOLAC, trial of labor after cesarean delivery; VBAC, vaginal birth after cesarean delivery.
a Those dilated 0-3 cm were more likely to have fetal intolerance to labor than expected by chance. Those dilated ≥ 4 cm were less likely
to have fetal intolerance than would be expected by random chance. 

Dilated 0-3 cm Dilated ≥ 4 cm 
Outcome (n = 80) (n = 131) χ2 P value

Delivery strategy, No. (%)

VBAC 2 (2.5) 8 (6.1) 1.565 .325
TOLAC 1 (1.3) 1 (0.8) 0.122 .727
VBAC or TOLAC 3 (3.8) 9 (6.9) 0.954 .329

Complications, No. (%) 
Hemorrhage 4 (5.0) 7 (5.3) 0.012 > .999
Shoulder dystocia  4 (5.0) 8 (6.1) 0.115 .734
Forceps or vacuum-assisted delivery 4 (5.0) 2 (1.5) 2.089 .148
Fetal intolerance to labora 5 (6.3) 0 (0) 9.898 .007
Preeclampsia 4 (5.0) 2 (1.5) 2.089 .203
Difficult epidural placement 3 (3.8) 4 (3.1) 0.074 > .999
Fetal mortality 0 (0) 2 (1.5) 1.918 .527
NICU admission 0 (0) 2 (1.5) 1.918 .527
No. of complications 
    0 56 (70.0) 106 (80.9) 3.741 .142
    1 23 (28.7) 23 (17.6) 
    2 1 (1.3) 2 (1.5) 

Fetal health, mean (SD) t 
Apgar score 1 min 7.20 (1.81) 7.19 (2.10) 0.058 .957
Apgar score 5 min 8.36 (1.17) 8.38 (1.45) −0.131 .896
Umbilical artery pH 7.24 (0.10) 7.48 (0.73) −0.739 .471

Maternal health, mean (SD) 

Length of hospitalization 2.85 (1.15) 2.77 (3.80) 0.143 .886
Pain (pre) 7.42 (2.62) 7.50 (2.30) −0.232 .817
Pain (post) 0.97 (2.18) 0.74 (1.60) 0.569 .571
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Figure 2.  Frequency of Complications According to 
Delivery Type
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Blomberg25 noted a greater incidence of postpartum 
hemorrhage (5.2%) for obese parturients compared with 
“normal”-weight parturients (4.4%) that was more pro-
nounced (13.6%) with the use of instrumentation. In their 
study, Driessen et al26 noted the protective factor associat-
ed with epidural placement and severe postpartum blood 
loss based on the healthcare provider’s ability to aggres-
sively perform bimanual uterine massage to control the 
hemorrhagic effects of uterine atony. The ability to rapidly 
insert a Bakari balloon to control hemorrhage could be 
facilitated by epidural analgesia. Postpartum hemorrhage 
is associated with 19.1% of maternal deaths in healthcare 
facilities.5 Parturients with no epidural intervention were 
more likely to have hemorrhage than would be expected 
if hemorrhage were random (see Figure 2). Results of the 
no neuraxial group trended toward marginal significance 
but should be interpreted cautiously, and replication with 
a larger sample could support or refute the significance of 
a higher incidence of hemorrhage compared with the early 
or late neuraxial groups.

Conclusion 
Because maternal deaths related to childbirth and obesity 
have increased over the last decade in the United States, 
development of innovative anesthetic management is es-
sential to enhance fetal and maternal outcomes as well as 
patient care and satisfaction.11,27 The retrospective analy-
sis indicated a higher incidence of cesarean delivery, dys-
functional labor, fetal intolerance, and complications in 
the early neuraxial group. Maternal complications, hem-
orrhage, difficult epidural placement, shoulder dystocia, 
and forceps or vacuum-assisted delivery may be attributed 
to either the position of the baby or the skill of the obste-
trician and/or CRNA. Findings confirm that early neur-
axial placement decreased the need to convert an epidural 
to a general anesthetic for cesarean delivery in a popula-
tion characterized by higher cesarean rates and potential 
loss of airway, resulting in hypoxia and death. Improved 
communication among healthcare providers and patients 
regarding the risks and benefits of early neuraxial place-
ment could improve patient satisfaction and outcomes. 
The escalating number of obese parturients, cost of imple-
menting research, and limited research funding support 
the recommendation to use existing data available in a 
retrospective study to support future prospective cohort 
studies to determine whether early neuraxial placement 
improves maternal and fetal outcomes. 
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