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NOTICE

Medicine is an ever-changing science. As new research and clinical experience broaden our knowl-
edge, changes in treatment and drug therapy are required. The authors and the publisher of this
work have checked with sources believed to be reliable in their efforts to provide information that is
complete and generally in accord with the standards accepted at the time of publication. However,
in view of the possibility of human error or changes in medical sciences, neither the authors nor
the publisher nor any other party who has been involved in the preparation or publication of this
work warrants that the information contained herein is in every respect accurate or complete, and
they disclaim all responsibility for any errors or omissions or for the results obtained from use of the
information contained in this work. Readers are encouraged to confirm the information contained
herein with other sources. For example and in particular, readers are advised to check the product
information sheet included in the package of each drug they plan to administer to be certain that the
information contained in this work is accurate and that changes have not been made in the recom-
mended dose or in the contraindications for administration. This recommendation is of particular
importance in connection with new or infrequently used drugs.
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DR. F. GARY CUNNINGHAM

Editor of Williams Obstetrics
18th through 26th Editions

In the early 1970s, as I was finishing my residency at Charity
Hospital of New Orleans, the 14th edition of Williams Obstet-
rics was published. The residents in our program were totally
enamored with the textbook because it was a clinical manual
derived from the editors’ personal experiences and from con-
temporary, evidence-based literature.

During my last year, my chairman, Dr. Abe Mickal, invited
me to attend a national meeting where I first met four obste-
tricians who would have an immeasurable impact on my
life—Drs. Jack Pritchard, Paul MacDonald, Norman Gant,
and Peggy Whalley. Following that, I was invited to Dallas to
spend time at the University of Texas Southwestern and Park-
land Hospital. As I followed Dr. Pritchard through Labor &
Delivery and his clinical research laboratory, I became hooked
on “Parkland Obstetrics” and later thar year began a fellowship
that was the nascent subspecialty of Maternal-Fetal Medicine.
Italso began a lifelong friendship with Jack Pritchard that I will
always treasure.

Beginning with the 15th edition of Williams Obstetrics, the
author-editors were Drs. Pritchard, MacDonald, and Gant.

After publication of the 17th edition, these mentors asked me
to assume the senior editor role. I was immediately struck by
the awesome responsibility of shepherding the book that many
people called “the bible of obstetrics.”

Over the years, and now as we publish this 26th edition,
I reflect on the evolution of obstetrics, and hence the com-
plexity of sustaining a textbook designed to cover the breadth
of obstetrics. As essential fields such as sonography, genetics,
and fetal medicine were developed, we enlisted the help of
extremely talented leaders in their respective fields to ensure
that the book adequately presented these innovations. As for
my role in this and other editions, I can only promise the read-
ers that the quality of the book has been foremost in my mind
and led me to spend literally tens of thousands of hours to
help prepare the past nine editions. To this end, the editors
have always strived to put the best product forward because of
the tremendous responsibility that we shoulder regarding the
care of women and their unborn children. The textbook has
been one of the great passions in my life, and I will miss the

challenge.



DEDICATION

KENNETH LEVENO, MD
1941-2020

Dr. Kenneth Leveno was a vocal and stalwart defender of evi-
dence-based obstetrics. Sadly, he passed away in May 2020.
Ken joined the Department of Obstetrics & Gynecology
at the University of Texas Southwestern after completing a
Maternal-Fetal Medicine fellowship in 1978. In 1984, he was
appointed Chief of Obstetrics at Parkland Memorial Hospi-
tal—a role in which he served for the next 20 years. During
that time and afterwards, he worked tirelessly to achieve a level
of excellence in obstetrical care for indigent women of Dallas
County. His inspiring leadership and innovations raised the
quality of care at the community obstetrics clinics, the high-
risk prenatal clinics at Parkland, and the inpatient units, which
include the Obstetrical Triage Unit, Labor & Delivery, post-
partum wards, and the High-Risk Pregnancy Unit. Early on,
he also designed a computerized database to measure quality
indicators and provide an underpinning for clinical research.

Indeed, his contributions to these programs were reverently
referred to by us as Parkland Obstetrics.

Ken Leveno’s leadership extended well beyond the hospital
that he loved. He was a leader in American obstetrics by his
defining of clinical research. Through his hundreds of peer-
reviewed publications, his clinical opinions, and his willingness
to engage in national debates, he helped shape obstetrical prac-
tices worldwide. In 1993, Ken began serving as an editor for
Williams Obstetrics—a task that he regarded as a privilege and
a responsibility. He co-authored the 19th through the current
26th editions. Last and importantly, he mentored the careers
of many Maternal-Fetal Medicine fellows and young faculty
who have gone on to achieve national reputations in the care of
women. Ken will be greatly missed.

The Editors
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PREFACE

Over. its 26 editions, Williams Obstetrics has aimed to serve
practicing obstetr'icians and midwives in the bedside care of
thelr.patlents. With its detailed explanations of disease patho-
physiology 'and treatment fundamentals, it provides a bedrock
text .fo.r reSldCl'.ltS who are training in Obstetrics or in Family
Medicine specialties. Fellows in Maternal-Fetal Medicine will
benefi from its additional discussions of complicated pathology
and management. Last, Williams Obstetrics can aid specialists
who act as consultants for gravidas with non-pregnancy-related
disorders. Specifically, cach chapter in Section 12 focuses on a
specific organ system, the normal physiological changes and
frequent disorders of that system in pregnancy, and suitable
treatment options.

For this 26th edition, we continue to present the detailed
staples of basic obstetrics such as maternal anatomy and physi-
ology, preconceptional and prenatal care, labor, delivery, and
the puerperium. These accompany derailed discussions of
obstetrical complications exemplified by preterm labor, hemor-
thage, hypertension, and many more. To emphasize the “M” in
Maternal-Fetal Medicine, we continue to instruct on the many
medical and surgical disorders that can complicate pregnancy.
And, our second patient—the fetus—has accrued especial
attention with an entire section devoted to diagnosis and treat-
ment of fetal disorders. For all of these, we once again empha-
size the science-based practice of clinical obstetrics. Expert
clinical pearls add depth to these discussions and are written for
busy practitioners—those “in the trenches.” To integrate all
our content, the reader of one chapter may be referred to a dif-
ferent chapter that contains complementary content. This
offers a more global understanding of a given topic.

To accomplish our teaching goals, the text has been
updated with more than 3000 new literature citations through
2021. Many of the nearly 900 figures are new, and these
graphs, sonograms, magnetic resonance images, photographs,
photomicrographs, and data graphs are all in vivid color.
Much of the original artwork was rendered by our own medi-
cal illustrators.

As before, we continue to incorporate contemporaneous
guidelines from professional and academic organizations such
as the American College of Obstetricians and Gynecologists,
the Society for Maternal-Fetal Medicine, the Centers for
Disease Control and Prevention, the National Institutes of
Health, and other authoritative sources. Many of these data are
distilled into nearly 100 tables, in which information has been
arranged in an easy read-and-use format. In addition, several
diagnostic and management algorithms are available to quickly
guide practitioners. Although we strive to cite numcrous
sources and provide multiple evidence-based options for such
management schemes, we also include our own clinical experi-
ences drawn from the large obstetrical service at Parkland
Hospital. We are convinced that these are disciplined examples
of evidence-based obstetrics but quickly acknowledge that they
do not constitute the sole method of management.

F. Gary Cunningham
Kenneth J. Leveno
Jodi S. Dashe
Barbara L. Hoffman
Catherine Y. Spong
Brian M. Casey
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Overview of Obstetrics
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The science and clinical practice of obstetrics focuses on human
reproduction. The specialty promotes the health and well-being
of the pregnant woman and her fetus through quality perinatal
care. Such care entails recognition and treatment of complica-
tions, supervision of labor and delivery, initial care of the new-
born, and management of the puerperium. Postpartum care
promotes health and provides family planning options.

Evidence-based medicine dominates the modern practice of
obstetrics. As described by Williams in this textbook’s first edi-
tion, we too strive to present the scientific evidence for current
obstetrical care. Still, high-quality data do not support most
recommendations (Brock, 2021). Thus, much of our practice
stems from expert-based opinions and historical experiences
(Society for Maternal-Fetal Medicine, 2021). To help bridge
knowledge gaps, we also rely on authoritative sources such as
the American College of Obstetricians and Gynecologists and
the Society for Maternal-Fetal Medicine, as well as agencies
such as the Centers for Disease Control and Prevention (CDC)
and National Institutes of Health (NIH).

VITAL STATISTICS

The importance of obstetrics is demonstrated by the use of
maternal and neonatal outcomes as an index of health and

life quality among nations. Incuitively, indices showing poor
obstetrical and perinatal outcomes could be assumed rto reflect
medical care deficiencies for the entire population.

The National Vital Statistics System of the United States
collects statistics on births and deaths, including fetal deaths.
Legal authority for collection resides individually with the 50
states; two regions—the District of Columbia and New York
City; and five territories—American Samoa, Guam, the North-
ern Mariana Islands, Puerto Rico, and the Virgin Islands. The
standard birth certificate includes information on medical and
lifestyle risks, labor and delivery factors, and newborn charac-
teristics. Importantly, the current death certificate conrains a
pregnancy checkbox (Hoyert, 2020).

M Definitions

Standard definitions are encouraged by the World Health Orga-
nization as well as the American Academy of Pediatrics and the
American College of Obstetricians and Gynecologists (2019a).
Uniformity allows data comparison between states or regions and
berween countries. Still, not all definitions are uniformly applied.
For example, uniformity is incomplete among states regard-
ing birthweight and gestational age criteria for reporting feral
deaths (American College of Obstetricians and Gynecologists,
2020a). Not all states follow this recommendation. Specifically,
28 states stipulate that losses beginning at 20 weeks’ gestation
should be recorded as fetal deaths; eight states report all products
of conception as fetal deaths; and still others use a minimum
birthweight of 350 g, 400 g, or 500 g to define fetal death. To
further the confusion, the National Vital Statistics Reports tabu-
lates fetal deaths from pregnancies that are 20 weeks' gestation
or older (Centers for Disease Control and Prc\'cnrion: 2020a).
This is problematic because the 50th percentile for feral weight
at 20 wecks approximates 325 to 350 g—considerably less than
the 500-g definition. In fact, a birthweight of 500 g corresponds
closely with the 50th percentile for 22 weeks' gestation,



