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The Most Influential Publications in Obstetric
Anesthesiology, 1998-2017: Utilizing the Delphi

Method for Expert Consensus

Sharon C. Reale, MD, Lawrence C. Tsen, MD, William R. Camann, MD,

Brian T. Bateman, MD, MSc, and Michaela K. Farber, MD, MS

BACKGROUND: There have been many advances in obstetric anesthesiology in the past 2
decades. We sought to create a list of highly influential publications in the field using the Delphi
method among a group of obstetric anesthesiology experts to create an important educational,
clinical, and research resource.

METHODS: Experts in the field, defined as obstetric anesthesiologists selected to present the
Gerard W. Ostheimer Lecture at the Society for Obstetric Anesthesia and Perinatology (SOAP)
annual meeting within the past 20 years, were recruited to participate. The Delphi technique
was used by administering 3 rounds of surveys. Participants were initially asked to identify the
highly influential publications from the year they presented the Ostheimer lecture, in addition
to the most influential publications from the time period overall. Highly influential publications
were defined as those that changed traditional views, invoked meaningful practices, catalyzed
additional research, and fostered ideas or practices that had durability over time. After each
round of surveys, responses were collected and used as choices for subsequent surveys with
the goal of obtaining group consensus.

RESULTS: We determined expert consensus on 22 highly influential publications from 1998 to
2017. The focus of these publications ranged from disease entities, interventions, treatment
methodologies, and complications.

CONCLUSIONS: Key themes in the publications chosen included the reduction of maternal mor-
bidity and mortality and refinements in the analgesic and anesthetic management of labor and
delivery. (Anesth Analg 2020;131:239-44)

KEY POINTS
- Question: What are the recent highly influential publications in the field of obstetric anesthesiology?

- Findings: We created a list of 22 highly influential publications in the field using the Delphi
method among a group of obstetric anesthesia experts.

- Meaning: We have created an important educational, clinical, and research resource.
GLOSSARY

CD = cesarean delivery; CDC = Centers for Disease Control; PCEA = patient-controlled epidural
analgesia; PPH = postpartum hemorrhage; RCT = randomized controlled trial; SOAP = Society for

Obstetric Anesthesia and Perinatology

esearch in the subspecialty of obstetric anesthe-
siology has flourished over the past 2 decades.
However, like in most specialties, only a select
group of publications are considered “highly influen-
tial” by achieving a high citation index, creating sig-
nificant advances in the field, or initiating a new area
of study within or outside the field. Previous efforts

within the field of anesthesiology and the wider prac-
tice of medicine to identify highly influential publica-
tions have typically focused on a bibliometric analysis
or cited reference analysis; a few lists have been cre-
ated using a nomination process by members of dis-
ease networks, with further refinements articulated
by societal members or selected panelists.!”
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Influential Publications in Obstetric Anesthesia

We sought to create a contemporary list of highly
influential publications specific to obstetric anesthesi-
ology, as defined by those changing traditional views
on a topic, invoking meaningful practice changes,
catalyzing additional research, or fostering ideas or
practices that were durable and relevant over time. To
identify such publications, we used a uniquely quali-
fied panel of experts in the field, utilizing the Delphi
Method to obtain input and consensus from the
group. The Delphi method achieves group consensus
using sequential rounds of questionnaires with ano-
nymized participation and controlled feedback from
the group in each iteration.®’

The identification of highly influential publications
should serve as an educational, clinical, and research
resource for those interested in obstetric anesthesiol-
ogy, and potentially define future research priorities
for the subspecialty.

METHODS

Written informed consent was waived by the institu-
tional review board; informed consent and authori-
zation were implied by voluntary completion of our
survey. This prospective, sequential survey study
utilized the Delphi technique for consensus building.
Twenty expert obstetric anesthesiologists, defined
as those individuals who delivered the Gerard
W. Ostheimer Lecture at the Society for Obstetric
Anesthesia and Perinatology (SOAP) annual meet-
ing from 1998 to 2017, were recruited.’’ This honor-
ary lecture summarizes notable publications from the
preceding year in the fields of anesthesiology, obstet-
rics and gynecology, perinatology, neonatology, and
epidemiology, relevant to the subspecialty of obstetric
anesthesiology. The lecturer is selected by a peer panel
(ie, the SOAP Board of Directors) 1 year in advance
of the lecture to allow for a comprehensive review of
the literature, generation of a syllabus, delivery of a
1-hour lecture at the annual meeting, and publication
of a summary of practice-changing articles."-*

The Delphi technique was used by administering
3 rounds of surveys sent by e-mail. After each round,
responses were collected and used as choices for sub-
sequent surveys with the goal of obtaining group con-
sensus for approximately 20 obstetric anesthesiology
publications from 1998 to 2017.

In round 1, each expert was asked to identify 6
publications: the top 3 publications from the year
covered in their Ostheimer lecture and 3 additional
publications from 1998 to 2017. For each round,
respondents were instructed to select highly influen-
tial publications defined as (1) yielding meaningful
practice changes for obstetric anesthesiologists; (2)
catalyzing more work by serving as a foundational
basis for a topic of importance to obstetric anesthe-
siology; (3) altering traditional views on an obstetric
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anesthesiology topic; and (4) demonstrating durabil-
ity over time. All publications specified in the surveys
were collated by a single investigator (5.C.R.) who
was not a participant in the survey. The results of each
round were anonymized such that participants were
not aware of each other’s responses.

For round 2, each participant was asked to select
10 publications from a collated list from round 1. All
publications identified in round 1 were included as
options in round 2. The publications were presented
in a random sequence, such that each participant’s list
was in a different order.

For the final round, round 3, the publications
that were selected at least once during round 2 were
grouped by the number of votes received, as follows:
group 1, >10 votes; group 2, 6-10 votes; group 3, 3-5
votes; group 4, 1-2 votes. Publications were sorted by
group and alphabetized within each group. Each par-
ticipant was asked to select 20 publications, regard-
less of grouping. While the initial goal of this study
was to identify 20 influential publications, the num-
ber of publications closest to 20 would be determined
to be the top publications in the event of a tie. The
total number of citations and citations per year of the
round 3 publications were recorded, with these deter-
minations made on Web of Science on August 6, 2019.

RESULTS

All 3 rounds of this survey were sent to participants
and responses obtained between July 2018 and June
2019. Survey round 1 had a response rate of 100%
and yielded 82 publications (Supplemental Digital
Content, Table 1, http://linksIlww.com/AA/D52).
Round 2 had a response rate of 95% and yielded 57
publications that had at least 1 vote (Supplemental
Digital Content, Table 2, http://links.lww.com/
AA/D52). Round 3 had a response rate of 100% and
yielded 22 publications that received 9 or more votes
(Table). The remaining 35 publications received 7 or
fewer votes.

DISCUSSION

The principal finding, through a method of nomina-
tion and Delphi method selection by 20 peer-selected
obstetric anesthesiologists with specific expertise in
the literature relevant to the field, was the identifi-
cation of 22 highly influential scientific publications
from 1998 to 2017. The focus of these publications
ranged from disease entities, interventions, treatment
methodologies, and complications.

Notable advances within these publications
include enhancements in the provision of labor epi-
dural analgesia,?** recognition that early administra-
tion of neuraxial analgesia does not increase the risk
of cesarean delivery,” identification of phenylephrine
as the preferred postneuraxial anesthesia vasopressor
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Table. Top Obstetric Anesthesia Papers by Category, Summary, Total Citations, Citation Average per Year,

and Number of Votes in Round 3 of Survey

Citation
Total Average/ Votes in
Citation Summary Citations Year Round 3
Labor analgesia
Comparative Obstetric RCT showing that lower dose epidural techniques conferred a lower risk of operative 197 10.37 15
Mobile Epidural vaginal delivery compared to traditional higher dose techniques.
Trial (COMET) Study
Group UKt
Sia et al*? RCT demonstrating that automated mandatory intermittent bolus techniques + PCEA 55 4.23 9
resulted in decreased local anesthetic consumption compared to continuous infusion +
PCEA.

Cesarean delivery
Lydon-Rochelle et al*® Large, longitudinal, retrospective cohort study that found that a trial of labor after CD was 503 26.47 9
associated with an increased risk of uterine rupture, particularly if labor was induced
with prostaglandins.
Ngan Kee et al?* RCT establishing that a prophylactic phenylephrine infusion started after spinal for CD 97 6.06 18
decreased the incidence and severity of hypotension without adverse effects on fetal acid-
base status.
Ngan Kee et al?® RCT showing that ephedrine crosses the placenta to a greater extent than phenylephrine 119 10.82 16
and suggests that phenylephrine may be the preferred vasopressor with regards to
fetal oxygen supply and demand balance.
Ngan Kee et al?® RCT examining the effect of combining phenylephrine and ephedrine infusions, finding 108 9.00 9
that as the proportion of phenylephrine decreased and the proportion of ephedrine
increased, hemodynamic stability decreased, and fetal acid-base status worsened.
Wong et al?’ RCT showing that receiving intrathecal opioids early in labor does not increase the risk of 206 13.73 20
CD compared to parenteral opioids.
Postpartum hemorrhage

Charbit et al?® Prospective multicenter study examining predictive markers of severe PPH, with fibrinogen 359 27.62 11
being the only marker associated with severe PPH.

WOMAN Trial Large, multicenter RCT which found that 1 g of tranexamic acid given within 3 h of 191 63.67 15

Collaborators?® delivery reduces death due to bleeding without adverse effects.
Hypertensive disorders of pregnancy

Altman et al3® Large, randomized, multicenter, study demonstrating the effectiveness of magnesium 749 41.61 15
sulfate in reducing the frequency of eclampsia without significant adverse effects.

Aya et al?t Prospective cohort study showing that patients with severe preeclampsia had less 79 4.65 16

frequent and less severe postspinal hypotension compared to healthy controls.
Morbidity and mortality

Creanga et al®? Retrospective review of CDC pregnancy mortality data, finding an increase in pregnancy- 299 59.80 10
related mortality, particularly among African American women and also with increasing age.
D’Angelo et al®® Report compiled by the Society for Obstetric Anesthesia and Perinatology Research 7 12.83 17

Committee from 30 institutions, describing serious complications related to
anesthesia, the most common of which were high neuraxial block, respiratory arrest,
and unrecognized intrathecal catheter.
Hawkins et al®* Review of anesthesia-related maternal deaths from the Pregnancy Mortality Surveillance 124 13.78 9
System, which found a decrease in anesthetic-related maternal mortality and found
decreasing case-fatality rates for general anesthesia, though these rates were still
higher than those for neuraxial anesthesia.
Mhyre et al®® Study using the Nationwide Inpatient Sample that found 1 in 12,000 hospitalizations for 79 13.17 9
delivery is complicated by cardiac arrest, most commonly due to PPH, heart failure,
amniotic fluid embolism, and sepsis.

Mushambi et al3® Obstetric anesthesia specific guidelines for management of difficult and failed intubation 133 26.60 11
during general anesthesia.

Shields et al*” Multicenter study showing that use of the Maternal Early Warning Trigger tool significantly reduces 27 6.75 13
severe maternal morbidity by addressing the most common causes of maternal morbidity.

Thomas and Cooper3® Detailed discussion of selected illustrative cases of maternal deaths in the United 63 3.50 9
Kingdom, in addition to an analysis of whether standard of care was met in each case.

Weinberg et al®*® First study in larger animals demonstrating that lipid emulsion therapy is effective in 352 20.71 15
rescuing dogs from bupivacaine-induced cardiac toxicity.

Pain
Eisenach et al*° Prospective cohort study examining pain after CD versus vaginal delivery, demonstrating 181 15.08 12

that CD does not increase the risk of postpartum pain or depression but pain after
delivery does contribute to persistent pain and depression after childbirth.
Palmer et al** Dose finding study illustrating that the optimal dose of intrathecal morphine for CD is 151 7.19 15
likely no more than 100 pg.
Other
Paech et al*? Multicenter RCT demonstrating that 20 mL is likely the optimum volume of blood for 45 5.00 12
epidural blood patch administration, compared to 15 and 30 mL.

Abbreviations: CD, cesarean delivery; CDC, Centers for Disease Control; PCEA, patient-controlled epidural analgesia; PPH, postpartum hemorrhage; RCT,
randomized controlled trial.
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for prophylaxis and/or treatment of maternal hypo-
tension,®2% demonstration that tranexamic acid
decreases the risk of maternal death due to postpar-
tum hemorrhage,” identification and prevention of
anesthesia-related maternal morbidity and mortal-
ity, 394738 recognition of the value of magnesium
sulfate administration in preeclampsia,® and the
development of lipid emulsion therapy to treat bupi-
vacaine-induced cardiac toxicity.*

The majority of the publications were scientific,
hypothesis-driven studies with a citation aver-
age per year of >10; there were no review articles,
although 1 consensus document was selected.* Half
of the publications were from the first 10 years of the
study period.

The principal strength of this study was the use of
recognized academic anesthesia experts, selected by a
board of specialty leaders, who had each vigorously
reviewed, evaluated, and presented a single year of
published literature relevant to obstetric anesthesi-
ology. These individuals possessed a comprehen-
sive knowledge of the available literature within the
study period, triaged the studies for the creation of
their syllabus and presentation, and used their syl-
labus to identify the selected publications. We were
able to recruit all 20 (100%) annual lecturers from
1998 to 2017; participation in each survey round was
similarly robust. We believe this method to be better
than bibliometric methodologies or selections among
members of a group,** which have been criticized
for giving credit to partial results, reflecting primar-
ily methodologies or terminology, indicating com-
mon background reading or reflecting the citation of
specific colleagues or oneself.*> We also believe the
Delphi method to be a robust mechanism to drive con-
sensus among this geographically dispersed group of
experts; by contrast, the nominal group technique and
the RAND technique require face-to-face interviews.
A final strength is the recent time frame associated
with the study; this thus delivers publications that
have contemporary relevance.

Limitations in our study include the potential to
have each expert’s selections miss some critically
important papers, have a slight bias in favor of older
publications, or represent self-citation by experts,
most of whom conducted research. However, only
2 of 82 publications from round 1 represented self-
suggestions. Furthermore, these concerns were lim-
ited by use of the Delphi method, which challenges
all participants and anonymizes the selections made
by individual experts.* Although older publications
may enjoy greater familiarity and citations, our cita-
tions were evenly divided between those in the first
10 years of the study period, compared to the last
10. Finally, although we set no language or journal
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limitations, there was likely a bias toward English
language papers.

The field of obstetric anesthesiology is evolving, as
reflected in the breadth and scope of these high-impact
publications. This list captures the central tenets of
obstetric anesthesiology: maternal and newborn safety
and satisfaction. Continued efforts toward lowering
maternal morbidity and mortality, optimizing pain
relief, understanding preeclampsia and other mater-
nal medical comorbidities, managing postpartum
hemorrhage, and refining maternal hemodynamics
during labor and delivery remain important priorities
for future obstetric anesthesiology research. &&
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