




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 aurhors 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 conirm 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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PREFACE 
We celebrate this 25th edition of Wiliams Obstetrics with great 
appreciation for the insight and expertise that the early editors 
brought to this textbook. To pay tribute to the irst author, J .  
Whitridge Williams, we begin each chapter with a passage from 
his 1 st edition that complements the topic. During this selec
tion process, we were inspired by the strides that modern 
obstetrics has made since that edition in 1 903. Similarly, we 
were humbled by some of the classic challenges that still persist. 
Preterm labor, preeclampsia, and infections are some examples. 
That said, many of these advances were derived from rigorous, 
evidence-based research. And, we acknowledge and support the 
power of this academic ideal to further our specialty in the 
decades to come. 

For this 25th 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 detailed discussions of 
obstetrical complications exempliied by preterm labor, hemor
rhage, hypertension, and many more. To emphasize the "M" in 
Maternal-Fetal Medicine, we continue to iterate 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 underpinnings of clinical obstetrics with 
special emphasis on biochemical and physiological principles . 
As was the hallmark of previous editions, these dovetail with 
descriptions of evidence-based practices. Expert clinical pearls 
add depth to these discussions and are written for busy practi
tioners-those "in the trenches." 

To accomplish these goals, the text has been updated with 
more than 3000 new literature citations through 20 1 7. Nfany 

of the nearly 900 igures are new, and these graphs, sonograms, 
magnetic resonance images, photographs, photomicrographs, 
and data graphs are almost all in vivid color. Much of the 
original artwork was rendered by our own medical illustrators. 

lso, as before, we continue to incorporate contemporane
ous guidelines from professional and academic organizations 
such as the American College of Obstetricians and Gynecolo
gists, the Society for Maternal-Fetal Medicine, the National 
Institutes of Health and the National Institute for Child 
Health and Human Development, the Centers for Disease 
Control and Prevention, and other authoritative sources. Many 
of these data are distilled into nearly 1 00 tables, in which infor
mation 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 numerous sources and provide multiple evidence-based 
options for such management schemes, we also include our 
own clinical experiences drawn from the large obstetrical ser
vice 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 

Steven L. Bloom 
Jodi S .  Dashe 

Barbara L. Hoffman 
Brian M. Casey 

Catherine Y. Spong 
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In the olowingpages I have attempted to set orth, as brily 
as seemed to be consistent with thoroughness, the scientic 
basis or and the practical application of the obstetrical art. 
At the same time, I have endeavored to present the more 
practical aspects of obstetrics in such a manner as to be of 
direct service to the obstetrician at the bedside. 

-J. Whitridge Williams ( 1 903) 

So reads the introduction to Williams' irst edition of this 
textbook, Obstetrics-A Text-Book or the Use of Students and 
Practitioners. In this 25th edition, we strive to follow the tenets 
described by Williams. And, each chapter begins with a quote 
from his original textbook. 

he science and clinical practice of obstetrics is concerned 
with human reproduction. hrough quality perinatal care, the 
specialty promotes the health and well-being of the pregnant 
woman and her fetus. Such care entails appropriate recognition 
and treatment of complications, supervision of labor and deliv
ery, initial care of the newborn, and management of the puer
perium. Postpartum care promotes health and provides family 
planning options. 

he importance of obstetrics is relected by the use of mater
nal and neonatal outcomes as an index of the quality of health 
and life among nations. Intuitively, indices that reflect poor ob
stetrical and perinatal outcomes would lead to the assumption 

that medical care for the entire population is lacking. With 
those thoughts, we now provide a synopsis of the current state 
of maternal and newborn health in the United States as it relates 
to obstetrics. 

VITAL STATISTICS 

The National Vital Statistics System of the United States is the 
oldest and most successful example of intergovernmental data 
sharing in public health. This agency collects statistics through 
vital registration systems that operate in various jurisdictions. 
These systems are legally responsible for registration of births, 
fetal deaths, deaths, marriages, and divorces. Legal authority 
resides individually with the 50 states; two regions-the Dis
trict of Columbia and New York City; and ive territories
American Samoa, Guam, the Northern Mariana Islands, Puerto 
Rico, and the Virgin Islands. 

The standard birth certificate was revised in 1 989 to include 
more information on medical and lifestyle risk factors and 
obstetrical practices. In 2003 , an extensively revised Standard 
Certificate of Live Birth was implemented in the United States. 
The enhanced data categories and speciic examples of each are 
summarized in Table 1 - 1 .  By 20 1 3 , 35  states had implemented 
the revised birth certificate representing 76 percent of all births 
(MacDorman, 20 1 5) .  Importantly, the 2003 version of the 
population death certificate contains a pregnancy checkbox to 
eventually be implemented by all states a oseph, 20 1 7) .  

• Definitions 

The uniform use of standard deinitions is encouraged by the 
World Health Organization as well as the American Academy 
of Pediatrics and the American College of Obstetricians and 
Gynecologists (20 1 7) .  Such uniformity allows data compar
ison not only between states or regions of the country but 
also between countries . Still, not all deinitions are uniformly 
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TABLE 1 -1 .  Genera l  Categories of New I nformation Added to the 2003 Revis ion of the B i rth Cert ificate 

R isk factors in preg na ncy-Exa mples : pr ior  preterm b i rth ,  pr ior  ec l amps ia 
Obstet rica l p roced u res-Exa mp les: tocolys i s, cerc lage, externa l  cepha l i c  vers ion  
La bor-Exa m ples: noncepha l i c  presentat ion ,  g l ucocort ico ids for feta l l u ng matu rat ion,  a ntib iot ics d u ri ng l abor  
De l ivery-Exa m ples: u n successfu l operative vag i na l  de l ivery, t r i a l  of  l abor  w i th  pr io r  cesa rea n de l ivery 
N ewborn-Exa m ples : ass isted venti l at ion, su rfacta nt therapy, congen ita l anoma l ies 

applied. For example, the American College of Obstetri
cians and Gynecologists recommends that reporting include 
all fetuses and neonates born weighing at minimum 500 g, 
whether alive or dead. But, not all states follow this recom
mendation. Speciically, 28 states stipulate that fetal deaths 
beginning at 20 weeks' gestation should be recorded as such; 
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 deine fetal death. To further the confusion, the 
National Vital S tatistics Reports tabulates fetal deaths from 
gestations that are 20 weeks or older (Centers for Disease Con
trol and Prevention, 20 1 6) .  his is problematic because the 
50th percentile for fetal weight at 20 weeks approximates 325 
to 350 g-considerably less than the 500-g deinition. Indeed, 
a birthweight of 500 g corresponds closely with the 50th per
centile for 22 weeks' gestation. 

Deinitions recommended by the National Center for 
Health Statistics and the Centers for Disease Control and Pre
vention are as follows: 

Perinatal period. The interval between the birth of a neonate 
born after 20 weeks' gestation and the 28 completed days 
after that birth. When perinatal rates are based on birth
weight, rather than gestational age, it is recommended that 
the perinatal period be deined as commencing at the birth 
of a 500-g neonate. 

Birth. he complete expulsion or extraction from the mother of 
a fetus after 20 weeks' gestation. As described above, in the 
absence of accurate dating criteria, fetuses weighing < 500 g 
are usually not considered as births but rather are termed 
abortuses for purposes of vital statistics. 

Birthweight. The weight of a neonate determined immediately 
after delivery or as soon thereafter as feasible. It should be 
expressed to the nearest gram. 

Birth rate. The number of live births per 1 000 population. 
Fertility rate. The number of live births per 1 000 females aged 

1 5  through 44 years. 
Live b irth. he term used to record a birth whenever the new

born at or sometime after birth breathes spontaneously or 
shows any other sign of life such as a heartbeat or deinite 
spontaneous movement of voluntary muscles. Heartbeats 
are distinguished from transient cardiac contractions, and 
respirations are diferentiated from fleeting respiratory ef
forts or gasps. 

Stillbirth or fetal death. The absence of signs of life at or after 
birth. 

Early neonatal death. Death of a liveborn neonate during the 
irst 7 days after birth. 

Late neonatal death. Death after 7 days but before 29 days. 

Stillbirth rate or fetal death rate. The number of stillborn neo
nates per 1 000 neonates born, including live births and still
births. 

Neonatal mortality rate. The number of neonatal deaths per 
1 000 live births. 

Perinatal mortality rate. he number of stillbirths plus neonatal 
deaths per 1 000 total births. 

Infant death. All deaths of liveborn infants from birth through 
12 months of age. 

Infant mortality rate. The number of infant deaths per 1 000 
live births. 

Low birthweight. A newborn whose weight is <2500 g. 
Very low birthweight. A newborn whose weight is < 1 500 g. 
Extremely low birthweight. A newborn whose weight is < 1 000 g. 
Term neonate. A neonate born any time ater 37 completed 

weeks of gestation and up until 42 completed weeks of gesta
tion (260 to 294 days) . The American College of Obstetri
cians and Gynecologists (20 16b) and Society for Maternal
Fetal Medicine endorse and encourage specific gestational age 
designations. Eary term refers to neonates born at 37 complet
ed weeks up to 386/7 weeks. Full term denotes those born at 39 
completed weeks up to 406r weeks. Last, late term describes 
neonates born at 4 1  completed weeks up to 4 1 6/ weeks. 

Preterm neonate. A neonate born before 37 completed weeks 
(the 259th day) . A neonate born before 34 completed weeks 
is early preterm, whereas a neonate born between 34 and 36 
completed weeks is late preterm. 

Postterm neonate. A neonate born anytime after completion of 
the 42nd week, beginning with day 295.  

Abortus. A fetus or embryo removed or expelled from the uterus 
during the first half of gestation-20 weeks or less, or in the 
absence of accurate dating criteria, born weighing < 500 g. 

Induced termination of pregnancy. The purposeful interruption 
of an intrauterine pregnancy that has the intention other 
than to produce a liveborn neonate and that does not result 
in a live birth. This deinition excludes retention of products 
of conception following fetal death. 

Direct maternal death. he death of the mother that results 
from obstetrical complications of pregnancy, labor, or the 
puerperium and from interventions, omissions, incorrect 
treatment, or a chain of events resulting from any of these 
factors. An example is maternal death from exsanguination 
after uterine rupture. 

Indirect maternal death. A maternal death that is not directly 
due to an obstetrical cause. Death results from previously 
existing disease or a disease developing during pregnancy, 
labor, or the puerperium that was aggravated by maternal 
physiological adaptation to pregnancy. An example is mater
nal death from complications of mitral valve stenosis. 
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Nonmaternal death. Death of the mother that results from ac
cidental or incidental causes not related to pregnancy. An 
example is death from an automobile accident or concurrent 
malignancy. 

Maternal mortality ratio. The number of maternal deaths that 
result from the reproductive process per 1 00,000 live births. 
Used more commonly, but less accurately, are the terms ma
ternal mortaliy rate or maternal death rate. The term ratio 
is more accurate because it includes in the numerator the 
number of deaths regardless of pregnancy outcome-for 
example, live births, stillbirths, and ectopic pregnancies
whereas the denominator includes the number of live births. 

Pregnancy-associated death. The death of a woman, from any 
cause, while pregnant or within 1 calendar year of termina
tion of pregnancy, regardless of the duration and the site of 
pregnancy. 

Pregnancy-related death. A pregnancy-associated death that 
results from: ( 1 )  complications of pregnancy itself, (2) the 
chain of events initiated by pregnancy that led to death, or 
(3) aggravation of an unrelated condition by the physiologi
cal or pharmacological efects of pregnancy and that subse
quently caused death. 

PREGNANCY RATES IN THE UNITED STATES 

According to the Centers for Disease Control and Prevention 
(CDC) , the fertility rate of women aged 1 5  to 44 years in the 
United States in 20 1 5  was 62.5 live births per 1 000 women 
(Martin, 20 1 7) .  This rate began slowly trending downward in 
1 990 and has now dropped below that for replacement births. 
This indicates a population decline (Hamilton, 20 1 2) .  There 
were 3.98 million births in 20 1 5 , and this constituted the lowest 
birth rate ever recorded for the United States-1 2.3 per 1 000 
population. The birth rate decreased for all major ethnic and 
racial groups, for adolescents and unmarried women, and for 
those aged 20 to 24 years. For women older than 30 years, the 
birth rate rose slightly. Almost half of newborns in 20 1 0  in the 
United States were minorities: Hispanic-25 percent, African
American-14 percent, and Asian-4 percent (Frey, 20 1 1 ) .  

he  total number o f  pregnancies and their outcomes i n  20 1 5  
are shown in Table 1 -2 . According to the Guttmacher Institute 
(20 1 6b) , 45 percent of births in the United States are unintended 
at the time of conception. Importantly, the overall proportion of 

TABLE 1-2. Tota l P reg nancies and  Outcomes in the 
U n ited States i n  2015 

Outcome Number or Percent 

B i rths  
Cesa rea n de l iveries 
P reterm b i rths  « 3 7  weeks) 
Low b i rthweight  «2500 g) 

Ind uced a bo rt ions  
Tota l preg nanc iesd 

3 ,988,076 
32.2% 
9.5% 
8.0% 

664,435 
4,652,51 1 

aExciudes sponta neous a bort ions  and ectopic preg na nc ies. 
Data from Mart in ,  20 1 7 .  

unintended births has declined only slightly since 200 1 .  Unmar
ried women, black women, and women with less education or 
income are more likely to have unplanned pregnancies. 

In Table 1 -2, induced abortion information derives from 
CDC abortion surveillance data from 45 states combined with 
Guttmacher Institute data on induced abortion. hese data have 
been collected beginning in 1 976. Since Roe v. Wade legaliza
tion of abortion, more than 46 million American women have 
chosen legalized abortions. As discussed later, this provides a 
compelling argument for easily accessible family planning. 

MEASURES OF OBSTETRICAL CARE 

• Perinatal Mortal ity 

Several indices are used to assess obstetrical and perinatal 
outcomes as measures of medical care quality. As noted, the 
perinatal mortality rate includes the numbers of stillbirths and 
neonatal deaths per 1 000 total births. In 20 1 3, the perinatal 
mortality rate was 9.98 per 1 000 births (Fig. 1 - 1 ) (MacDor
man, 20 1 5) .  There were 25 ,972 fetal deaths at gestational ages 
of 20 weeks or older. Fetal deaths at 28 weeks or more have 
been declining since 1 990, whereas rates for those between 20 
and 27 weeks are static (Fig. 1 -2) .  By way of comparison, there 
were a total of 1 9,04 1 neonatal deaths in 2006-meaning that 
nearly 60 percent of the perinatal deaths in the United States 
were fetal . 

• Infant Deaths 

here were 6. 1 infant deaths per 1 000 live births in 20 1 3  
compared with 6 . 8  i n  200 1 (MacDorman, 20 1 5) .  The three 
leading causes of infant death-congenital malformations, low 
birthweight, and sudden infant death syndrome-accounted 
for almost half of all deaths (Heron, 20 1 5) .  Infants born at the 
lowest gestational ages and birthweights add substantively to 
these mortality rates. For example, more than half of all infant 
deaths in 2005 were in the 2 percent of infants born before 

1 2  

Perinatal mortality rate 

2005 201 0 201 3 

Year 

F IGURE , -, Perinata l morta l ity rates: U n ited States, 2000-20 1 3 . 
(Reproduced with permiss ion from MacDorman  M F, Gregory EC: 
Feta l and peri nata l morta l ity: U n ited States, 20 1 3 . Nat l  Vita l Stat 
Rep. 20 1 5 J u l  23;64(8) : 1 -24.) 
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FIGURE 1 -2 Feta l and neonatal deaths :  Un ited States, 2000-20 1 3 . 
(Modified with permiss ion from MacDorman M F, G regory EC: Feta l 
a nd per inata l morta l ity: U n ited States, 20 1 3 . Nat l  Vita l Stat Rep. 
20 1 5  Jul 23;64(8) : 1 -24.) 

32 weeks' gestation. Indeed, the percentage of infant deaths 
related to preterm birth increased from 34.6 percent in 2000 
to 36.5 percent in 2005 .  When analyzed by birthweight, two 
thirds of infant deaths were in low-birthweight neonates. Of 
particular interest are infants with birthweights < 500 g, for 
whom neonatal intensive care can now be ofered. 

• Maternal Mortality 

As shown in Figure 1 -3, maternal mortality rates dropped 
precipitously in the United States during the 20th century. 
Pregnancy-related deaths are so uncommon as to be measured 
per 1 00,000 births. The CDC (20 1 7a) has maintained data on 
pregnancy-related deaths since 1 986 in its Pregnancy Mortality 
Surveillance System. In the latest report, Creanga and cowork
ers (20 1 7) described 2009 pregnancy-related deaths during 
the period from 20 1 1 to 20 1 3. Approximately 5 percent were 
early-pregnancy deaths due to ectopic gestation or abortive out
comes. he deadly obstetrical triad of hemorrhage, preeclampsia, 
and infection has accounted for a third of all deaths (Fig. 1 -4) .  
hromboembolism, cardiomyopathy, and other cardiovascular 

1 00 
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FIGURE 1-3 Materna l  morta l ity rates for the Un ited States, 1 950-
2003.  (Data from Berg, 201 0; Hoyert, 2007.) 
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Cause of pregnancy-related deaths 

FIGURE 1 -4 Six common ca uses of preg nancy-re lated death s  for 
the U n ited States, 2006-20 1 0. (Data from Crea nga, 20 1 5 .) 

disease together accounted for another third. Other signii- . 
cant contributors were amnionic luid embolism (5 .3 percent) 
and cerebrovascular accidents (6.2 percent) . Anesthesia-related 
deaths were at an all-time low-only 0 .7 percent. Similar causes 
were reported for selected cohorts for years 2008 to 2009 and 
20 1 3  to 20 1 4  (MacDorman, 20 1 7) .  

Shown in Figure 1 -5, the pregnancy-related mortality ratio 
of 23 .8 per 1 00,000 live births in 20 1 4  is the highest during 
the previous 40 years. And, according to the Institute of Health 
Metrics, it was 28 per 1 00,000 in 20 1 3  (Tavernise, 2 0 1 6) .  
This rise simply may be  that more women are dying, however, 
other factors explain this doubling of the rate from 1 990 to 
20 1 3  a oseph, 20 1 7) .  The irst is an artiicial elevation caused 
by the International Statistical Classiication of Diseases, 1 0th 
Revision (ICD- I 0) ,  implemented in 1 999. Second, improved 
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FIGURE 1 -5 Estimated materna l morta l ity rates in 48 states and 
the District of  Col u m bia .  (Data from MacDorman, 20 1 6.) 
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FIGURE 1 -6 Trends i n  materna l  morta l ity rat io (per 1 00,000 l ive 
b i rths) by race: Un ited States, 2005-20 1 4. (Data from Moaddab, 
20 1 6.) 

reporting definitely contributes to the rise (MacDorman, 
20 1 6b, 20 1 7) .  In the past, maternal deaths were notoriously 
underreported (Koonin, 1 997) . Third, and related to the sec
ond explanation, the rate of rise is at least partially due to the 
revised death certificate and its pregnancy checkbox described 
earlier (Main, 20 1 5) .  Fourth, the number of pregnant women 
with severe chronic health conditions, which place women at 
higher risk, is greater (Centers for Disease Control and Pre
vention, 20 1 7a) . Finally, the increased proportion of births to 
women older than 40 years contribute to higher mortality rates 
(MacDorman, 20 1 7) .  

Whatever the cause, the apparent sharp rise o f  the mater
nal mortality rates has galvanized the obstetrical community 
to action (Chescheir, 20 1 5) .  According to Barbieri (20 1 5) ,  
the Joint Commission has recommended that birthing centers 
establish standardized protocols and implement simulation 
eforts . D' Alton and colleagues (20 1 6) described eforts of a 
working group to lower morbidity and mortality rates. 

Another consideration is the obvious disparity of higher 
mortality rates among black, Hispanic, and white women as 
shown in Figure 1 -6 . Racial disparities translate to health care 
availability, access, or utilization (Howell, 20 1 6; Moaddab, 
20 1 6) .  And, maternal mortality is disparately high in rural 
compared with metropolitan areas (Maron, 20 1 7) .  

Importantly, many o f  the reported maternal deaths are con
sidered preventable. Berg and colleagues (2005) estimated that 
this may be up to a third of pregnancy-related deaths in white 
women and up to half of those in black women. In one evalu
ation of an insured cohort, 28 percent of 98 maternal deaths 
were judged preventable (Clark, 2008) . hus, although signifi
cant progress has been made, further eforts are imperative for 
obstetrics in the 2 1  st century. 

• Severe Maternal Morbidity 

his serves as another measure to guide prevention eforts . 
Lowering medical error rates serves to diminish risks for 
maternal mortality or severe maternal morbidity. The 
terms near misses or close calls were introduced and defined 

as unplanned events caused by error that do not result in 
patient injury but have the potential to do so (Institute for 
Safe Medication Practices, 2009) . hese are much more com
mon than injury events, but for obvious reasons, they are 
more diicult to identiy and quantiy. Systems designed to 
encourage reporting have been installed in various institu
tions and allow focused safety eforts (Clark, 20 1 2; Main, 
20 1 7; Shields , 20 1 7) .  The American College of Obstetricians 
and Gynecologists and the Society for Maternal-Fetal Medi
cine (20 1 6f) have provided lists of suggested screening topics 
for this purpose. 

Several data systems now measure indicators of unplanned 
events caused by errors that have injurious potential. This evo
lution followed inadequacies in the ability of hospitalization 
coding to reflect the severity of maternal complications. Thus, 
coding indicators or modifiers are used to allow analysis of seri
ous adverse clinical events (Clark, 20 12 ;  King, 20 1 2) .  Such a 
system was implemented by the World Health Organization. 
It has been validated in Brazil and accurately reflects maternal 
death rates (Souza, 20 1 2) .  Similar systems are in use in Brit
ain as the UK Obstetric Surveilance System-UKOSS (Knight, 
2005, 2008) . In the United States, one example is the National 
Partnership for Maternal Safety (D'Alton, 20 16 ;  Main, 20 1 5) .  

To  study severe morbidity, the CDC analyzed more than 
50 million maternity records from the Nationwide Inpatient 
Sample from 1 998 to 2009 (Callaghan, 20 1 2) .  They used ICD-
9-CM codes and reported that 1 29 per 1 0,000 of these gravi
das had at least one indicator for severe morbidity (Table 1 -3) .  
hus, for every maternal death, approximately 200 women 
experience severe morbidity. he CDC (20 1 7b) estimates that 
65 ,000 women per year have such maternal morbidity. These 
numbers are greatest in smaller hospitals with < 1 000 deliveries 
annually (Hehir, 20 1 7) .  Finally, as with mortality rates, there 
are serious racial and ethnic disparities for severe maternal mor
bidity, and black women are disproportionately afected (Cre
anga, 20 14) .  

TIMELY TOPICS IN  OBSTETRICS 

Various topics have been in the forefront for obstetrical provid
ers in the 4 years since the last edition of this textbook. In the 
following, we discuss several of these topics . 

• U.S. Health Care in Crisis 

Obamacare and Med icaid 

In a 20 1 6  issue of the Jounal of the American Medical Associa
tion fAA), then-President Barack Obama presented a sum
mary of the Afordable Care Act (ACA) , so-called Obamacare. 
He described the successes, the challenges ahead, and the policy 
implications of the policy (Bauchner, 20 1 6) .  He summarized 
three lessons from his experiences with the ACA. First, change 
is especially diicult in the face of hyperpartisanship. Second, 
special interests pose a continued obstacle to change. Third, he 
stressed the importance of pragmatism. Here, he was referring 
to the pragmatism necessary when the ACA did not work efec
tively on day 1 of implementation. 



TABLE 1 -3. Severe Maternal  Morbid ity I nd i cators 

Acute myoca rd ia l  infa rction 
Acute rena l  fa i l u re 
Ad u lt resp i ratory d i st ress synd rome 
Amn ion ic fl u i d  embo l i sm 
Ca rd iac a rrest/ventr icu l a r  fi b r i l l at ion 
D issem i nated i ntravascu l a r  coag u lat ion  
Ec l a m ps ia 
Heart fa i l u re d u ri ng proced u re 
I nj u ries of thorax, abdomen, and pelv is 
I ntracran i a l  i nj u r ies 
Puerpera l cerebrovascu l a r  d i sorders 
Pu l mona ry edema 
Severe a nesthes ia compl icat ions 
Seps is  
Shock 
S ickle-ce l l  c r i s i s  
Th rom botic embol i sm 
Ca rd iac mon itor i ng 
Convers ion of card iac rhythm 
Hysterectomy 
Ca rd iac su rgery 
Tracheostomy 
Vent i lat ion 

S u m ma rized from the Centers for D i sease Contro l  and 
P revention , 20 1 7b. 

At this same time, draconian cuts to Medicaid were being 
proposed, and President Obama ended his JM1A report with a 
quotation from John Kasich, the Republican governor of Ohio. 
"For those that live in the shadows of life, those who are the 
least among us, I will not accept the fact that the most vulner
able in our state should be ignored. We can help them." 

hese potential efects to Medicaid ripple into the specialty 
of obstetrics . In 20 1 0, it was estimated that Medicaid insured 
48 percent of the births in the United States (lvlarkus, 20 1 3) .  
Importantly, Medicaid covered a disproportionate number 
of complicated births. Speciically, Medicaid insured more 
than half of all hospital stays for preterm and low-birthweight 
infants and approximately 45 percent of infant hospital stays 
due to birth defects. 

Repeal and  Replace 

he young, healthy Americans who were expected to finan
cially bolster the ACA ultimately enrolled in insuicient num
bers to ensure long-term ACA sustainability. hus, long-term 
options included repair or repeal of the ACA. hroughout 
Donald Trump's campaign for the presidency of the United 
States, he made repeal of the ACA a focus of his candidacy. 
As of this writing, both the United States House of Repre
sentatives and the Senate have grappled with "repeal and 
replace" for 6 months. According to the Congressional Budget 
Oice, this action would result in 23 million Americans losing 
health care insurance and cuts in Medicaid dollars (Fiedler, 
20 1 7) .  he latter was to be accomplished by transferring fund
ing of Medicaid from the Federal government to the states. 
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hese potential outcomes have prompted considerable debate 
among voters, and "repeal and replace" has become politically 
charged. Currently, the Senate has been unable to recrui t  suf
icient Republican votes for Senate passage of such a bill .  We 
suggest that the health care crisis should be reframed and redi
rected instead to a critical analysis of health care costs and 
resource utilization. 

Materna l and  I nfa nt Hea lth Care Costs 

he Centers for Medicare and Medicaid Services estimated 
that spending on health care in the United States in 20 1 5  
accounted for 1 7.8 percent of the gross domestic product
GDP (Voelker, 20 1 0) .  he total amount of health-care spend
ing-$3.2 trillion-equated to an estimated $ 1 0,000 per 
person. Moreover, compared with 1 2  other high-income coun
tries, health-care spending in the United States as a proportion 
of GDP was approximately 50 percent more than the next 
highest country. Yet, health-care outcomes, which included 
infant mortality rates, were worse in the United States. And, 
approximately two thirds of U.S .  infant deaths result from 
complications stemming from preterm births (Matthews, 
20 1 5) .  Indeed, in its 20 1 0  annual global Premature Birth 
Report Card, the United States garnered a grade of "D" from 
the March of Dimes for its recognition and prevention of pre
term labor in the more than 540,000 neonates born annually 
before 37 weeks' gestation. 

Causes for the excessive health care costs in the United States 
are attributed, in part, to greater use of medical technology and 
excessive prices (Squires, 20 1 7) .  Two recent studies demon
strate the detrimental efect of obstetrics on health care costs. 
The first report by Nelson and coworkers (20 1 7) described the 
inefectiveness of 1 7  -alpha hydroxyprogesterone caproate ( 1 7-
OHP-C) to prevent recurrent preterm birth. Methodology for 
this trial is presented in Chapter 42 (p. 8 1 7) .  Several lessons can 
be learned from this investigation. First, use of 1 7  -OHP-C was 
legitimized in the United States by a national consensus com
mittee using expert opinion. hese opinions were promulgated, 
despite FDA reservations that the evidence was lacking in sev
eral important respects. However, once approved, 1 7  -OHP-C 
was sold by one pharmaceutical company for $ 1 500 for a sin
gle, 250-mg injectable dose. Remarkably, this same dose could 
be compounded and purchased for $25 from local pharmacies. 
In the subsequent price-gouging controversy, members of the 
United States Congress intervened to permit continued use of 
the less expensive 1 7-0 HP -C. 

he second study is a multisite prospective trial of the efec
tiveness of transvaginal sonography to screen for cervical-length 
shortening to predict preterm birth (Esplin, 20 1 7) .  A total of 
94 1 0  nulliparous women were studied. he Society for Mater
nal-Fetal Medicine and the American College of Obstetricians 
and Gynecologists (20 1 6d) both legitimized universal cervical
length screening in their joint Committee Opinion (Bloom, 
20 1 7) .  And, by 20 1 5 , one survey of 78 Maternal-Fetal Medi
cine fellowship programs showed that 68 percent were using 
universal cervical-length screening to predict preterm birth 
(Khalifeh, 20 1 7) .  I t  was estimated that a modest Medicaid rate 
of $237 per cervical-length ultrasound would result in approxi
mately $350 million in added health care costs. But, Esplin and 
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associates (20 1 7) found that routine screening for a short cer
vix was not beneficial. hat is, a widely used intervention was 
actually inefective. his is a clear example of how unproven 
technology can seep into widespread practice. 

These two reports highlight a substantial problem in U.S .  
health care, namely, inefective yet expensive interventions 
introduced into broad use without robust evidence. These two 
reports also speak to a demand for robust scientific evidence. 
Scrutiny of other ingredients in the health-care paradigm such 
as prices for hospitalization, prices for surgical procedures, and 
prices charged by health insurance companies may illuminate 
similar contributions to the health care fiscal crisis . 

• Cesarean Delivery Rate 

In past editions of this textbook, the rising cesarean delivery 
rate was considered problematic. his rate has leveled, but there 
are still imperatives in progress to help lower this rate. One col
lateral source of cesarean delivery morbidity is from the grow
ing incidence of morbidly adherent placentas encountered in 
women with a prior hysterotomy incision, discussed in Chap
ters 31 and 4 1 .  

• Genomic Technology 

Breakthroughs in fetal testing and diagnosis continue to stun. 
By 20 1 2, prenatal gene micro array techniques were used for 
clinical management (Dugof, 20 1 2) .  he advantages of these 
techniques are outlined in Chapters 1 3  and 1 4. Wapner and 
coworkers (20 1 2) compared chromosomal microarray analysis 
of maternal blood with karyotyping for chromosomal anoma
lies. Reddy and associates (20 1 2) applied this technology to still
birth evaluation and reported it to be superior to karyotyping. 
Another report by Talkowski and colleagues (20 1 2) described 
whole-genome sequencing of a fetus using maternal blood. 

Screening for fetal aneuploidy using cell-free DNA (cDNA) 
was first introduced in 20 1 1 .  The technique is described in 
Chapter 1 4  (p. 284) , and it is based on isolation of free fetal 
(placental) DNA in maternal blood. In a landmark study, 
Norton and associates (20 1 5) found that cDNA had a higher 
sensitivity and speciicity compared with standard prenatal 
screening for trisomy 2 1  fetuses . Still, invasive testing is cur
rently necessary to confirm a positive cDNA test result (Chitty, 
20 1 5 ; Snyder, 20 1 5) .  

• The Ob/Gyn Hospitalist 

he term "hospitalist" was coined in the 1 990s and referred to 
physicians whose primary professional focus was generalized care 
of hospitalized patients. From this concept came the obstetrical 
and gynecological hospitalist whose primary role was to care for 
hospitalized obstetrical patients and to help manage their emer
gencies. These physicians could also provide urgent gynecological 
care and emergency department consultation. Alternative terms 
include "obstetrical hospitalist" or "laborist," but the preferred 
standardized term by the American College of Obstetricians and 
Gynecologists (20 1 6e) is "Ob/Gyn hospitalist." 

lthough not a recognized subspecialty of obstetrics and 
gynecology, the Ob/Gyn hospitalist movement has gained 

momentum. he Society of Ob-Gyn Hospitalists had 528 
members in 20 1 7  (Burkard, 20 1 7) .  Various practice models 
are described to fit the needs of a wide spectrum of obstetri
cal volumes (McCue, 20 1 6) .  In addition to providing lifestyle 
modifications, Ob/Gyn hospitalists are used by some hospitals 
to improve the quality and safety of their women's services 
and to reduce adverse events. Aside from a possible lowering 
of the labor induction rate, studies are needed to demonstrate 
improved outcomes with these providers (American College of 
Obstetricians and Gynecologists, 20 1 6e; Srinivas, 20 1 6) .  

• Medical Liability 

he American College of Obstetricians and Gynecologists peri
odically surveys its fellows concerning the efect of liability on 
their practice. he 20 1 5  Survey on Professional Liability is the 
1 2th such report since 1 983 (Carpentieri, 20 1 5) .  From this 
survey, it appears that there is still a "liability crisis," and the 
reasons for it are complex. Because it is largely driven by money 
and politics, a consensus seems unlikely. Although some inter
ests are diametrically opposite, other factors contribute to the 
problem's complexity. For example, each state has its own laws 
and opinions on tort reform. In some states, annual premiums 
for obstetricians approach $300,000-expenses that at least 
partially are borne by the patient and certainly by the entire 
health-care system. In 20 1 1 ,  all tort costs in the United States 
totaled nearly $265 billion. his is an astounding 1 .8 percent of 
the gross domestic product and averages to a cost of $838 per 
citizen (Towers Watson, 20 1 5) .  

he American College o f  Obstetricians and Gynecologists 
(20 1 6a,c) has taken a lead in adopting a fair system for mal
practice litigation-or maloccurrence itigation. And nationally, 
there is the possibility of federl tort reform under the Trump 
administration (Lockwood, 20 1 7; Mello, 20 1 7) .  

• Home Births 

Following a slight decline from 1 990 through 2004, the per
centage of out-of-hospital births in the United States increased 
from 0.86 to 1 . 5 percent-almost 75 percent-through 20 1 4  
(MacDorman, 20 1 6a) .  O f  these home births, only a third are 
attended by nurse midwives certiied by the American Midwife 
Certiication Board (Grtinebaum, 20 1 5 ; Snowden, 20 1 5) .  

Proponents o f  home births cite successes derived from lauda
tory observational data from England and he Netherlands (de 
Jonge, 20 1 5 ; Van der Kooy, 20 1 1 ) .  Data from the United States, 
however, are less convincing and indicate a higher incidence of 
perinatal morbidity and mortality (Grtinebaum, 20 14 ,  20 1 5 ; 
Snowden, 20 1 5 ; Wasden, 20 1 4; Wax, 20 1 0) .  hese latter find
ings have led Chervenak and coworkers (20 1 3, 20 1 5) to ques
tion the ethics of participation in planned home births. Greene 
and Ecker (20 1 5) take a broader view. Given data from these 
more recently cited studies, they are of the view that these data 
empower women to make a rational decision regarding home 
delivery. he American College of Obstetricians and Gynecolo
gists (20 1 7b) believes that hospitals and accredited birth centers 
ofer the safest settings, but that each woman has the right to 
make a medically informed decision regarding delivery. 



• Family Planning Services 

Politics and religion over the years have led to various govern
mental interferences with the reproductive rights of women. 
These intrusions have disparately afected indigcm women and 
adolescents. This is despite all reports of the overwhelming suc
cess of such programs. One example is the exclusion of Planned 
Parenthood ailiates from the Texas Medicaid fee-for-service 
family planning program. In some groups of women served, 
there was discontinuation of contraception and an increased 
rate of Medicaid binhs (Stevenson, 2016),  

According to the Gurrmacher Institute (20 1 6a), publicly 
funded family planning services are needed by 20 million 
American women. In 2014, such services prevenred nearly 
2 million unintended pregnancies and 700,000 abonions in 
the United States. The fate of family planning services is not 
fully determined, while waiting for decisions regarding provi
sions within the 20 17 American Healrh Care Ace (AHCA). or 
"Trumpcare." In his response ro news that the AHCA may dis
mantle cOlHraceptive coverage, American College of Obstetri
cians and Gynecologises President Dt. Haywood Brown (20 1 7) 
called this a deep disregard for women's health. 

• Opioid Abuse in Pregnancy 

According to the CDC (20 1 4). there were 259 million pre
scriptions written in 20 1 2  for opioid medications. In 20 1 3 ,  
more than a rhird o f  American adults reported prescrip
tion opioid use (Han, 2017) .  These fteely available-albeit 
requiring a prescription-addictive drugs are associated with 
opioid use disorders. It remains uncercain if opioid use is tera
rogenic (Lind, 201 7). Still, their abuse by pregnam women 
has caused an unprecedented rise in the 1eonata/ abstinence 
syndrome. described furrher in Chapters 1 2  (p. 248) and 33 
(p. 625). Treatment of opioid abuse in pregnancy and its 
sequelae result in $ 1 . 5 billion annually in hospital charges. 

For obstetrical providers ro bener deal with opioid-addicted 
pregnant women and their fetus-newborns, the Eu.nice Kennedy 
Shriver National Institute of Child Helth and Human Devel
opment convened a workshop in 2016 co study many aspecrs of 
the problem (Reddy. 2017). he Workshop was cosponsored by 
the American College of Obstetricians and Gynecologisrs, the 
American Academy of Pediatrics, the Society for Maternal-Fetal 
Medicine, the CDC, and the March of Dimes. Several copies 
were addressed, and hopefully implementation of these indings 
will help improve maternal treatment and neonatal outcomes 
(American College of Obstetricians and Gynecologists. 2017a). 

• Brave New World 

The bold new concept of in-vitro fercilization (IVF) produced 
the irst IVF baby in Britain in 1978. This was soon followed 
in 1 9 8 1  with an American success. After four decades. the Soci
ety for Assisted Reproductive Technology (SART) reports that 
more than 1 million babies have been born in the United States 
using assisted reproductive technologies (ART) ofered by 440 
clinics (Fox. 2017). 

ter IS years of experimental preparation. the promise of a 
successful human uterine transplant was finally realized with n 
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IVF-conceived livebon neonate in Sweden (Brinnstrom, 2015). 
During pregnancy, the mother was treated with t:lcrolimus, aza
thioprine, and corticosteroids and underwent cesarean delivery 
at 32 weeks for preeclampsia and abnormal feral heart rate test
ing. This was followed by uterine trmsplamation programs at the 
C1cvebnd Clinic and Baylor Medical Center in Dallas (F1yckt. 
2016. 2017, Testa. 2017). In 2017. the Swedish team had com
pleted a nine-patient trial, in which seven women had become 
pregnant and ive had sllccessful deliveries (Kuehn, 2017). Also, 
in Dallas, the irst such newbon in the Unired Stares was born 
(Rice. 20 1 7).  

Meanwhile, researchers at Children's Hospital of Philadel
phia pursued a 20-year goal in search of an artiicial womb 
(Yuko, 2017).  Using incubatOr technology, [he team devised an 
artiicial amnionic sac. hrough this, (he umbilical vessels were 
perfused and drained, and the blood was retuned to systems 
[hat performed exrracorporeal membrane oxygenation and 
dialysis. To date, lamb fetuses have been kept alive for as long 
as 1 month. Adverse efects of cerebrovascular hypotension and 
hypoxemia are conjectural but highly worrisome. 

1he ethical and legal challenges of these new technologies 
are daunting. Of those that arose from IVF, mOSt are setded. 
For the Q[her twO endeavors, there are likely many years of ethi
cal and legal milestones ahead. 
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