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ABSTRACT & COMMENTARY

Prolonged Second Stage of Labor
By John C. Hobbins, MD

Professor, Department of Obstetrics and Gynecology, University of Colorado School of Medicine, Aurora

Dr. Hobbins reports no financial relationships relevant to this field of study.

SYNOPSIS: A recent randomized clinical trial has shown that using a more liberal threshold for second stage labors in nulliparous 
patients with and without epidural can result in a major decrease in the need for cesarean sections.

SOURCE: Gimovsky AC, Berghella V. Randomized control trial of prolonged second stage: Extending the time limit vs usual guidelines. 
Am J Obstet Gynecol 2016;214:361.e1-6.

Despite the slight dropoff in cesarean section 
rate (CSR) from the record high of 32% in 
2009, the National Institute of Child Health 

and Development (NICHD) and the American Congress 
of Obstetrics and Gynecology convened a workshop in 
2012 to brainstorm ways to move the CSR downward 
toward the 20% rate that was attained in 1996. In its 
deliberations, the committee assessed various thresholds 
for the length of the second stage of labor, including 
the old dictum limiting the second stage length to 
two hours. The rationale for this was predicated on 
a 60-year-old study showing a significant increase in 
infant mortality when a two-hour second stage was 
exceeded. After reviewing more contemporary data, 
the committee concluded that longer second stage 
times should be allowed. These conclusions were then 
incorporated into a Society of Maternal Fetal Medicine 
(SMFM) Obstetric Care Consensus Report in 2014.1 

In the SMFM report, “second stage arrest” meant 
prolongation by more than four hours in nulliparous 
women with epidurals or more than three hours in 
nullipara without epidurals. In multipara, this threshold 
was more than three hours with epidurals and more 
than two hours without them.

To prospectively test this approach further, a group from 
Philadelphia randomized nulliparous patients between 
36/0 and 41/6 weeks who were undelivered after three 
hours of second stage with epidural or two hours 
without an epidural.2 One group had an immediate 
“expedited delivery” (by instrumental delivery or 
cesarean section) and the other group had an “extended 
labor” (another hour of trying).

Seventy-eight patients were randomized. The CSR in 
the extended group was 19.5% (8/41) and 43.2% in 
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the expedited delivery group (16/37). This 
resulted in an odds ratio of 0.45 (95% 
confidence interval, 0.22-0.93). So for every 
four nulliparous women left to extend their 
second stages for another hour, one cesarean 
section would be averted. The differences in 
neonatal outcomes and maternal morbidities 
were the same in both groups.

n COMMENTARY
For two decades, the two-hour limit on 
second-stage length was based on the 1952 
study published by Hellman et al.3 In 13,000 
patients, those authors found a 2.5-fold 
increase in infant death when the second 
stage exceeded two hours. In 1977, Cohen 
et al challenged the two-hour threshold by 
finding no difference in infant deaths in 
4,400 deliveries when the two-hour limit 
was extended indefinitely.4 The difference 
between the two studies was that the later 
study included women who had continuous 
fetal heart rate (FHR) monitoring, which, 
theoretically, would detect impending fetal/
neonatal demise. Also, most patients in the 
later study had epidurals. There was a small 
increase in low Apgar scores in patients 
whose second stage exceeded three hours, 
yet the authors concluded that there should 
be no preset limits on second stage length 
if there were no signs of hypoxia during 
FHR monitoring. ACOG then loosened its 
recommendation in 1989 to add one hour to 
the two-hour second stage threshold when 
epidurals were used.

The latest recommendations in the Obstetric 
Care Consensus report evolved from all of 
the data available to the committee prior 
to 2012.1 Soon after, the recommendations 
in that report were incorporated into many 
labor management protocols across the 
country.

The randomized, controlled trial in the 
March Gray Journal suggests that using 
these new permissive guidelines can decrease 
the CSR appreciably, which was the original 
goal of the NICHD workshop group.2 
However, it doesn’t answer the safety 
question, since it was underpowered to show 
neonatal outcome, with only 41 and 37 
patients in each study group.

The new guidelines have not been without 
detractors. In the April issue of the American 
Journal of Obstetrics and Gynecology, 
Levino and colleagues published a very 
provocative clinical opinion challenging 
the above recommendations.5 The authors 
focused on the inadequacies of the studies 

evaluated by the NICHD workshop group 
regarding safety. They pointed out that the 
effects of prolonged second stage were only 
assessed in neonates who were delivered 
vaginally. This excluded a group of infants 
who were delivered during the prolonged 
second stage by cesarean section because 
of non-reassuring FHR patterns, possibly 
ending in (unstudied) neonatal morbidity. As 
the authors stated, “how can we conclude 
that a second stage of greater than three 
hours is safe when all of the compromised 
infants delivered after three hours were 
excluded?” The authors in this Clinical 
Opinion piece then cited their own study 
from Parkland Hospital in Dallas consisting 
of data from 29,991 patients delivered 
between 2003 and 20086 and added more 
unpublished birth data on the same patients.5 
They found that 5% delivered between 
three and four hours after full dilatation and 
2% after four hours. However, most of the 
patients in these categories were waiting for 
a cesarean section or instrumental delivery to 
be done after earlier decisions had been made 
for intervention. Compared with nulliparas 
with less than three hour second stage, those 
with more than three hour second stages 
had significantly higher rates of five-minute 
Apgar scores < 4 (0.1% vs. 0.3%), seizures 
(0.1% vs. 0.8%), intubation at delivery 
(0.2% vs. 0.7%), neonatal ICU admissions 
(0.7 vs. 2.1%), and cord base deficits < 
14 (1.1% vs. 2.3%). Although attaining 
statistical significance, the levels of these 
variables were still quite low and there were 
no neonatal deaths in the 1,489 prolonged 
second-stage patients.

Based on the presently shaky rationale 
for the various set-points for second stage 
lengths, my take is that the course of labor 
is extremely variable and it is difficult to set 
standards for a process that has so many 
outliers. There is no doubt that epidurals can 
lengthen labor, and with them nulliparous 
patients need to be given more time. The 
randomized, controlled trial above certainly 
suggests that a more permissive approach 
will decrease the CSR, but the Dallas data 
may lead to questions about the safety of this 
approach for some patients. However, rather 
than subject everyone to a rigid ceiling based 
on debatable evidence, there is still a place for 
flexibility while interjecting clinical acumen 
into the labor management equation.   n
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ABSTRACT & COMMENTARY

Infection Risk with Same-day Testing  
and IUD Insertion
By Rebecca H. Allen, MD, MPH
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Women and Infants Hospital, Providence, RI
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SYNOPSIS: In this prospective trial of same-day chlamydia/gonorrhea testing with intrauterine device insertion among 1,714 women, the 
risk of subsequent pelvic infection was extremely low (0.2%) over two years of follow-up. 

SOURCE: Turok DK, Eisenberg DL, Teal SB, et al. A prospective assessment of pelvic infection risk following same-day sexually transmitted 
infection testing and levonorgestrel intrauterine system placement. Am J Obstet Gynecol 2016; [Epub ahead of print].

This is a planned secondary analysis of a prospective, 
Phase III, multicenter clinical trial of a 52 mg 

levonorgestrel intrauterine device (IUD; Liletta) conducted 
in the United States.1 Investigators at 29 sites recruited 
women aged 16 to 45 years who desired levonorgestrel 
IUD for contraception. Women had to be monogamous 
upon enrolment but could switch sexual partners during 
the trial. Women were excluded if they had a history 
of pelvic inflammatory disease without intervening 
pregnancy, active cervical infection (cervicitis or known 
gonorrhea/chlamydia), or vaginal infection unless 
treated and resolved at least seven days before study 
entry. The trial was set up to conduct same-day sexually 
transmitted infection testing prior to IUD insertion. All 
tests were done with nucleic acid amplification testing on 
urine, vaginal, or cervical samples. All participants were 
screened for chlamydia (CT), and women who had not 
had gonorrhea (GC) testing since starting their current 
sexual relationship were tested. After IUD placement, 
women were followed at one, three, and six months and 
every six months thereafter to assess use of the IUD and 
changes in sexual partners. Women who reported a new 
sexual partner were screened for GC/CT. 

Overall, 1,714 women with IUD placement were 
analyzed. Of these, 1,687 (98%) women underwent CT 
screening and 1,401 (81.7%) underwent GC screening. 
Most women underwent screening on the same day 
of insertion (79.6%), so results were not known in 
advance. Twenty-nine women (1.7%) had a positive test 
result (25 CT, 3 GC, 1 both), with only six knowing the 
results prior to insertion. All women with positive test 
results received outpatient antibiotic treatment per CDC 
guidelines and none had the IUD removed. Nine women 

(0.5%) had a pelvic infection diagnosed in two years 
of follow-up. All of these women had negative testing 
prior to IUD insertion. Of the pelvic infections, three 
were considered mild infections and six were considered 
severe infections. Seven women underwent outpatient 
treatment while two were treated in the hospital. The 
pelvic infection was diagnosed within seven days in three 
participants, at day 39 for one woman, and more than 
six months after insertion for the other five women. 

n COMMENTARY
The IUD is one of the most effective long-acting 
reversible contraceptives available, and efforts are 
underway to expand access to this method using a same-
day approach: IUD insertion on the same day the patient 
presents requesting the device. Studies have shown that 
when patients are required to make several visits for IUD 
insertion, they often do not follow up for the insertion 
visit. Recommendations from the American College of 
Obstetricians and Gynecologists and the CDC do not 
require advance GC/CT testing for IUD insertion.2,3 
When needed, GC/CT testing can be performed the same 
day as insertion. Nevertheless, despite these guidelines, 
some healthcare providers remain concerned about 
the chance of pelvic infection without advance testing 
before insertion.4 Although there are retrospective studies 
demonstrating that same-day testing with IUD insertion 
does not result in a higher incidence of pelvic infection 
compared to advanced testing,5 the authors conducted 
this secondary analysis to obtain prospective data. 

Important findings from this study include the extremely 
low incidence of pelvic infection with the same-day 
testing protocol (0.5%). Women who had positive tests 
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were successfully treated without IUD removal and 
none of these women developed pelvic infection. The 
nine women who developed pelvic infections all had 
negative tests prior to insertion. While in general, the 
study population was low risk for GC/CT, the rate of 
pelvic infection was similar to that seen in the Choice 
Contraception Study of 9,000 women (0.46%) in St. 
Louis County, MO.6 Another important finding from this 
study was that pelvic infection was not more common 
in the first three weeks after insertion compared to later 
periods, in contrast to the usual teaching. The original 
data demonstrating increased risk of infection in the 
first three weeks following placement came from a 1992 
meta-analysis of 23,000 parous women from around the 
world (74% using copper IUD).7 The difference between 
these two studies may be that the international study 
population was not routinely screened for GC/CT before 
IUD insertion and/or there was a lower threshold for the 
diagnosis of pelvic infection during that time. 

Overall, the data from this study support same-day 
testing and IUD insertion and should reassure providers 
regarding this practice. Women who are low risk for 
GC/CT do not even require testing prior to insertion.2 
Women at higher risk can be screened the same day 
as IUD insertion. However, women who have obvious 
cervicitis or uterine tenderness on exam are not 
candidates for IUD insertion until after treatment. We 

have adopted this strategy in our clinical setting and it 
has worked well for all patients, especially those who 
don’t have the time or resources to return for multiple 
clinic visits.   n
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ABSTRACT & COMMENTARY

Still Highly Effective: LNG IUS 52 mg  
at 7 Years 
By Jeffrey T. Jensen, MD, MPH, Editor

SYNOPSIS: Data from a large randomized study conducted by the World Health Organization demonstrate that pregnancy rates do not 
increase after year five, and support the continued use of the levonorgestrel intrauterine system 52 mg for contraception through seven 
years.

SOURCE: Rowe P, Farley T, Peregoudov A, et al. Safety and efficacy in parous women of a 52-mg levonorgestrel-medicated intrauterine 
device: A 7-year randomized comparative study with the TCu380A. Contraception 2016;93:498-506.

Since experience with the levonorgestrel intrauterine 
system (LNG IUS) was limited in the 1990s, the 

World Health Organization initiated a multicenter, 
randomized clinical trial to compare the safety, efficacy, 
and acceptability of the LNG IUS 52 mg to the TCu380A 
copper IUD. The study took place in 20 centers in nine 
countries; 11 of the sites were in China. This paper 
provides details on pregnancy rates and continuation 
through seven years of use. The investigators recruited 
3,836 healthy parous women age < 40 years at risk for 
pregnancy and randomized 1,914 to receive the copper 
device and 1,972 to receive the LNG IUS. A total of 682 
copper IUD users and 398 LNG IUS users completed 
seven years of follow-up.

Although both methods were highly effective, more 

pregnancies occurred each year in the copper IUD cohort. 
The cumulative pregnancy rate at seven years was 0.53 
for the LNG IUS and 2.45 for the TCu380A (7-year rate 
difference 1.91; 95% confidence interval [CI], 0.97-2.86). 
Of particular interest, no additional pregnancies occurred 
between year five and seven in the LNG IUS group 
compared with five new pregnancies in the copper IUD 
group. There was no difference in the risk of expulsion 
(7-year rate difference 0.67; 95% CI, 1.58-2.91). 
Bleeding complaints were significantly lower among users 
of the TCu380A (7-year rate difference -25.45; 95% CI, 
-28.83 to -22.08). Most were complaints of amenorrhea 
and reduced bleeding in users of the LNG IUS. Overall, 
the risk of discontinuation was significantly lower in 
subjects randomized to the TCu380A group (7-year rate 
difference -29.81; 95% CI, -33.19 to -26.43). These 

http://www.cdc.gov/reproductivehealth/unintendedpregnancy/usspr.htm
http://www.cdc.gov/reproductivehealth/unintendedpregnancy/usspr.htm
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data provide the first estimates from an international 
randomized study of the comparative effectiveness of 
the LNG IUS 52 mg system beyond five years of use, 
and support continued use of the hormonal system for 
pregnancy prevention for up to seven years. 

n COMMENTARY
Use of intrauterine contraception continues to increase 
in the United States. The most recent estimates from 
the National Survey of Family Growth show that the 
use nearly doubled (from 3.5% to 6.4%) between the 
2006-2010 and 2011-2013 sample cycles, with increases 
every year since 1994.1 While most of the increase has 
been due to the widespread acceptance of the LNG 
IUS, use of copper devices also has increased. Although 
many women view the reduction or elimination of 
menstrual bleeding associated with the LNG IUS system 
as an additional health benefit, increasing numbers of 
women would like to avoid hormonal contraception and 
they pick the copper device as a highly effective, non-
hormonal, long-acting method. 

Whether all women who desire continuing to use LNG 
IUS should undergo replacement at five years has been 
controversial. This paper provides the best data to date 
that extended use of the LNG IUS through seven years 
provides continuing low pregnancy rates. Prior studies 
have suggested that pregnancy rates do not increase 
in years six and seven, but have been too small to 
sufficiently evaluate the question2,3 or studied a LNG 
IUS with a greater LNG load (60 mg) in the reservoir.4,5 
The fact that no additional pregnancies occurred during 
years six and seven is impressive. But, it is important 
to note the differential loss to follow-up. The product 
discontinuation was much higher in the LNG IUS group. 
The authors did not report the characteristics of the 
population of each cohort finishing seven years of use. 
Although this was a randomized study at onset, at seven 
years the groups may differ in important ways with 
respect to risk of pregnancy. So we should interpret the 
results with caution.

Still, no additional pregnancies occurred within this 
group of more than 300 LNG IUS users who contributed 
data beyond five years of use, and this is important. 
Other ongoing studies likely will confirm these findings. 
The developers of the new 52 mg LNG IUS (Liletta) 
currently are accumulating data to submit to the FDA to 
change the product label from three years to seven years 
for the indication of contraception. The Mirena 52 mg 
LNG IUS is approved for five years of use, and no plans 
exist to change this indication. Keep in mind that labeling 
only reflects data as submitted to the FDA. Both products 
show similar release rates, and the data from the Rowe 
paper (that used the 52 mg LNG IUS marketed as 
Mirena) strongly support that users of either device will 
enjoy low pregnancy rates through seven years.

What are the other clinically important pearls from this 
paper? First, this was a randomized study, so women did 

not select a device based on their personal preference 
for bleeding profile or hormone use. Similar to all of the 
early studies of the LNG IUS, the rates of discontinuation 
for amenorrhea was high. This was particularly true at 
the Chinese centers that contributed more than half of 
the enrollment. In the Americas and Europe, education 
and counseling have improved the acceptability of 
contraception-related amenorrhea, and reduction in 
bleeding is a primary reason most women pick the LNG 
IUS in our clinic. While greater acceptability of bleeding 
changes associated with the LNG IUS should reduce 
method discontinuation, in this randomized trial, the 
seven-year rate of discontinuation was significantly lower 
among copper IUD users (-29.81; 95% CI, 33.19-26.43). 

Even with lower discontinuation, the risk of pregnancy 
was much higher in subjects randomized to the copper 
IUD (2.45% at 7 years) compared to LNG IUS users 
(0.53%), and this was true of every year of participation. 
Granted, both of these rates are impressively low 
compared to oral contraceptives, but women need to be 
aware of the risks. Recent data from the EURAS IUD 
study support this conclusion (adjusted hazard ratio for 
failure for LNG IUS vs. copper IUDs 0.16; 95% CI, 0.10-
0.25).6

Keep in mind that the mean age of participants in this 
study was 30 years at enrollment, and some were as old 
as 39 years. The risk of pregnancy at 37 or 46 years of 
age is certainly lower than at age 25 years. We need more 
data to conclude that pregnancy risk is not increased 
after five years of use in younger women. Since placement 
of the LNG IUS in teenagers is routine at many centers, 
this question of timely replacement will become common. 
In my opinion, replacement at five years should remain 
the standard for women younger than 30 years of age 
until more reassuring information is available. Another 
important factor to consider is bleeding patterns. Rates of 
amenorrhea peak at year three; many women who have 
resumed cyclic bleeding or a return to heavier bleeding 
will benefit from early replacement.   n
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ABSTRACT & COMMENTARY

Endocrine-disrupting Chemicals  
and Female Reproductive Disorders
By Robert W. Rebar, MD
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School of Medicine, Kalamazoo

Dr. Rebar reports no financial relationships relevant to this field of study.

SYNOPSIS: The endocrine-disrupting chemicals diphenyl-dichloroethene and phthalates appear to contribute substantially to the incidence 
of the most common reproductive disorders in women, endometriosis and fibroids, and lead to total costs of 1.5 billion euros in the 
European Union.

SOURCE: Hunt PA, Sathyanarayana S, Fowler PA, Trasande L. Female reproductive disorders, diseases, and costs of exposure to 
endocrine disrupting chemicals in the European Union. J Clin Endocrinol Metab 2016;101:1562-1570.

Endocrine-disrupting chemicals (EDCs) have been 
defined as chemicals that may interfere with 

the body’s endocrine system and produce adverse 
developmental, reproductive, neurological, and immune 
effects in both humans and wildlife. A recent statement 
from the Endocrine Society concluded that evidence for 
the effects of a number of EDCs, including bisphenol A, 
phthalates, pesticides, and persistent organic pollutants 
(POPs), on the developing ovary and reproductive tract 
is compelling.1 Plasticizers used primarily to soften 
polyvinyl chloride, phthalates are found in a wide 
range of common products and are released into the 
environment; most individuals have measurable levels 
of phthalates in their bodies. Pesticides are commonly 
organophosphates and their breakdown products are 
common in the environment.

For this study, the Endocrine Society selected an expert 
panel to calculate the associated combined healthcare 
and economic costs attributable to the effects of adult 
diphenyl-dichloroethene (DDE, a breakdown product 
of the pesticide dichlorodiphenyltrichloroethane 
[DDT]) exposure on fibroids and adult phthalate 
exposure on endometriosis. The panel selected these 
specific exposure-outcome relationships because of the 
availability of well-conducted observational human 
studies of these EDCs on female reproductive disorders. 
Exposure-response relationships were assessed from the 
peer-reviewed literature to assess European exposure 
and approximate the burden of disease in 2010. DDE 
exposure was estimated from 12 European birth 
cohorts in which maternal and cord blood levels were 
measured and assumed that women of reproductive age 
had similar levels. Phthalate exposure was estimated 
from a study assessing phthalate metabolites in urine 
samples from a general population and extrapolated to 
women of reproductive age. The frequencies of fibroids 
and endometriosis in reproductive aged women were 

estimated from other peer-reviewed population studies.

Despite careful use of the best available data, the panel 
concluded that the strength of the epidemiological 
evidence is low and the toxicological evidence is 
moderate. The panel further concluded that the 
EDCs studied accounted for disease in 20-39% of 
women affected with fibroids and endometriosis. The 
investigators calculated that in 2010, an estimated 
incremental 56,700 women with fibroids causally related 
to DDE underwent interventions for fibroids requiring 
surgery at an estimated cost of 163 million euros. 
The analysis also suggested that in 2010, there were 
145,000 incremental cases of endometriosis attributable 
to phthalates among 20- to 44-year-old women in the 
European Union, with associated costs of 1.25 billion 
euros.

The panel noted that these estimates represent only direct 
costs and only EDCs for which there were sufficient 
epidemiologic studies and those with the highest 
probability of causation. Moreover, the analysis focused 
only on adult exposures, despite growing experimental 
evidence that EDC exposure during fetal development 
leads to reproductive aberrations in the adult. Because 
of the wide variety of reproductive disorders that might 
be affected by EDCs and the number of EDCs already 
identified, the panel concluded that its analysis likely 
represents just the “tip of the iceberg.”

n COMMENTARY
This is admittedly an unusual choice to summarize 
for this publication. Why do so? This article received 
worldwide coverage in the press and suggests the need 
for clinicians to be knowledgeable about the potential 
effects of EDCs. The Endocrine Society, which supported 
this study, has lobbied Congress about the potential 
dangers of EDCs. The use of DDT (the parent compound 
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of DDE) is now banned except in certain third-world 
countries, and the use of bisphenol A, another EDC, 
commonly found in plastics, has been sharply curtailed. 
I have been asked by a number of patients about EDCs. 
While it is true that little can be done to completely 
eliminate exposure, individuals can select containers for 
foodstuffs that are “BPA- and phthalate-free.” Moreover, 
it is worthwhile summarizing what is now known, 
while simultaneously recognizing that more data exist 
regarding environmental exposures during pregnancy 
than in adult life. Teasing out the effects of individual 
EDCs is difficult considering the variety of chemicals 
humans are now exposed to daily.

The pesticide DDT first attracted attention in the late 
1950s for causing eggshell thinning in certain bird 
species, including the bald eagle and brown pelican, and 
leading to their rapid population decline.2 DDT and 
its various breakdown products, including DDE, are 
known to have both estrogenic activity and be androgen-
receptor antagonists. Breakdown products of DDT have 
been found in 99% of adults tested by the CDC. The 
myriad detrimental effects of DDT and its breakdown 
products led to the creation of the U.S. Environmental 
Protection Agency and to the worldwide ban of DDT for 
agricultural uses in 2001 by the Stockholm Convention 
on Persistent Organic Pollutants. It is still used today in 
many third-world countries in an effort to control the 
spread of malaria. It is now recognized that exposure 
to this pesticide early in life leads to increased risk for 
subsequent breast cancer, and it has also been linked 
to increased risks for miscarriage, low birth weight in 
subsequent pregnancies, and male infertility.

Perhaps the first EDC studied in detail in humans was 
diethylstilbestrol (DES). An increased incidence of clear 
cell adenocarcinoma of the vagina was noted among 
women exposed to DES in utero, and other reproductive 
abnormalities included infertility and increased incidences 
of ectopic pregnancy, spontaneous abortion, and preterm 
delivery.3 Men exposed to DES in utero have an increased 
incidence of cryptorchidism (relative risk [RR], 2.5; 
95% confidence interval [CI], 1.5-4.3) and epididymal 
cysts (RR, 2.4; 95% CI, 1.54-4.0).3 More recently, it has 
become apparent that the sons (odds ratio [OR], 1.53; 
95% CI, 1.04-2.23) and the daughters (OR, 2.35; 95% 
CI, 1.44-3.82) of mothers exposed to DES in utero have 
increased risks of birth defects.4 The mechanisms have yet 
to be elucidated, but given emerging data involving other 
EDCs, they may well involve epigenetic changes in the 
germ line.

First trimester exposure to phthalates affects male genital 
development, which researchers demonstrated in a study 
documenting decreased anogenital distance in newborn 
males.5 A large epidemiologic study published in 2015 
extended these observations by documenting that, after 
control for genetic mutation, parental occupational and 
environmental exposure to a number of EDCs increased 
the risk of hypospadias in male children.6

How all EDCs might affect reproductive changes has 
been suggested by elegant studies in rodents involving 
the EDC vinclozolin, an antiandrogenic agricultural 
fertilizer.7 Vinclozolin and the pesticide methoxychlor 
have been shown to promote the epigenetic 
transgenerational inheritance of reduced male fertility.8 
Germ-line alterations have included changes in DNA 
methylation, histone modifications, and alterations in 
chromatin structure; these alterations are mitotically 
stable and can regulate genome activity independent 
of DNA sequence. This nongenetic form of inheritance 
is altering our understanding of how EDCs can affect 
reproduction across generations. 

Studies involving the American alligator have shown 
recently that these epigenetic changes are not limited 
to rodents. A number of studies have demonstrated 
that alligators from lakes containing a variety of 
environmental EDCs have significant developmental 
and reproductive impairments; the presence of EDCs in 
lakes can even alter the ratio of male-to-female alligators 
present and affect the reproductive potential of the males. 
Recently, alterations in DNA methylation in alligators 
was observed in comparing samples from alligators from 
pristine and contaminated Florida lakes.8

In summary, it now is of great concern as to whether 
many EDCs common in our everyday lives not only 
can cause reproductive abnormalities in affected adults, 
like those detailed in the article itself, but also can alter 
the human genome through epigenetic changes in the 
germ line and affect the future reproductive potential of 
humans. Just how many of the reproductive disorders 
that we treat today have been caused at least in part 
by EDCs? The answer is unknown, but the evidence is 
mounting.  n
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CME/CE QUESTIONS

[IN FUTURE  
ISSUES] 

HPV Vaccines: Why Are We Failing to Vaccinate  
So Many of Our Adolescents?

1. A recent randomized clinical trial showed that 
extending second stages of labor in nulliparas 
with epidurals from three to four hours and 
from two to three hours without epidurals:
a. decreased the cesarean section rate by 
about half.
b. did not result in a statistically significant 
decrease in cesarean section rate.
c. decreased the cesarean section rate by 
20%.
d. increased the neonatal morbidity.
e. None of the above 

2. Although extending second-stage thresholds 
may decrease the cesarean section rate in 
nulliparas, there still is controversy regarding 
the safety of this approach when applied to 
contemporary labor management.
a. True
b. False

3. In the study by Turok et al, how many of 
1,712 women were diagnosed with a pelvic 
infection?
a. 3
b. 6
c. 9
d. 12

4. Which of the following did not occur in the 
randomized study of the TCu380A IUD and 
LNG IUS?
a. A higher rate of discontinuation in the 
TCu380A group
b. A significantly lower risk of pregnancy 
over seven years in the LNG IUS group
c. A higher rate of discontinuation for 
bleeding in the LNG IUS group
d. No difference in the overall risk of 
expulsion

5. So-called endocrine-disrupting chemicals:
a. likely play no role in human disease.
b. are found exclusively in substances 
common on farms.
c. are widely present in the environment.
d. are commonly encountered in third-world 
countries but not in Western Europe or the 
United States.
e. have been eliminated from use in the 
United States by legislation.
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