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Dedication

This book is dedicated to Wendene Wilson Shoupe
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Series Editor Introduction

vii

I opened my series editor manuscript of The Handbook of Contraception: A Guide
for Practical Management, edited by Drs. Donna Shoupe and Siri Kjos, on a tiny
plane on the way to giving a lecture in Albany, NY. I expected to peruse the manu-
script, and found that I could not put it down. The Handbook of Contraception:
A Guide for Practical Management is an incredibly informative and enjoyable read. In
keeping with the objective of this series for primary care clinicians, there is a quality
in this title that is uncommon among medical textbooks.

The chapters of this book are written with extraordinary intelligence and under-
standing, and with attention to practical considerations in the selection and manage-
ment of contraceptive options. The authors have reviewed the science behind
contraception, including the chemical structure and effects of hormonal contraception,
physiology of contraception, efficacy rates, and side effects, as well as the practical
considerations that are relevant in helping patients choose between different contra-
ceptive options. They do this with a clarity of language and intent that lets the book
cover with sufficient detail the full range of questions that any primary care clinician
will have regarding any of the traditional or new contraceptive options. Also included
in each chapter is a section on “counseling tips,” which explicitly answers many of the
questions that clinicians and their patients often have when discussing contraceptive
options. For a book so useful and well done, the editors and authors deserve our thanks.

Neil Skolnik, MD
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With so many contraceptive options currently available, and such a broad scope
of issues to address, matching a patient to her best contraceptive method is more
challenging today than it has ever been. To address this challenge, The Handbook
of Contraception: A Guide for Practical Management is designed to give the modern
health care provider up-to-date information on safety, side effects, advantages,
and disadvantages of each method, as well as guidance in selecting appropriate users
and practical counseling tools. An effort has been made to cover the currently avail-
able methods and those that are expected to be available shortly, and to emphasize the
growing list of noncontraceptive benefits associated with each method. An extensive
reference list allows interested readers to further investigate issues of interest.

The first chapter in The Handbook of Contraception: A Guide for Practical Manage-
ment is an overview of current contraceptive use in the United States, with a compari-
son of the effectiveness and cost of the various methods. Chapters 2 through 8 discuss
hormonal methods of contraception, including combination oral contraceptives, the
contraceptive patch, the contraceptive vaginal ring, progestin-only pills, and the new
progestin implant. Chapter 7 on long-acting injectable contraceptives and Chapter 8
on intrauterine devices compare the two current options in each category. Chapter 10
on barriers separately covers male condoms and vaginal spermicides, and then
compares, as a group, the various cervical barrier methods. Chapter 11 covers behav-
ioral methods of contraception including abstinence, and Chapter 12 discusses emer-
gency contraceptive options. Chapter 13 reviews the research methods of sterilization that
are currently under investigation, and the many methods that have been abandoned for
various insurmountable reasons, as well as an extensive review and description of current
methods of sterilization, including the newly approved hysteroscopic method. Chap-
ters 14 and 15 are designed to guide the reader on factors to consider when selecting
the correct contraceptive method for adolescents, perimenopausal women, postpartum
mothers, and medically compromised women.

I dedicate this book to my mother, Wendene Wilson Shoupe, who backed me when
I needed it the most.  When I was living in Boston and applying to medical school,
I became fascinated by the menstrual cycle and developed a deep desire to know
everything I could about estrogen. But even more, I dreamed of developing the perfect
birth control method. Many years later, I am awed by the difficulty of such a task, but
I am honored to put together this compilation of how far contraceptive technology has
come. Thank you, Mom, for giving me the support, financial help, drive, and love that
got me through the tough days in Boston and allowed me to work toward my dreams.

My grateful thanks to Lee Hellmuth, Richard Montz, Rene B. Allen, MD, Marc
Kalan, MD, for technical assistance; to Sherry Cochran, Rph, Director of Pharmacy,
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USC Medical Plaza Pharmacy; Eunju Lee Kwak, RN, Midwife; Blanca Ovalee,
Research Coordinator Women and Children’s Hospital Family Planning for access
to contraceptive supplies; and to Diane Quan for her excellent coordinating efforts.

Lastly, I support and echo the statements of Felicia Stewart, MD, writing for the
authors of the latest edition of Contraceptive Technology, that the commitment and
courage of our colleagues is deeply appreciated, and that when dealing with the chal-
lenges that we face in reproductive health, working together is the best way to ensure
success.

Donna Shoupe, MD

Siri L. Kjos, MD
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From: Current Clinical Practice: The Handbook of Contraception: A Guide for Practical Management
Edited by: D. Shoupe and S. L. Kjos © Humana Press, Totowa, NJ

1

INTRODUCTION
Despite improvements in contraceptive technology and a growing market of

effective and safe contraceptive options, unintended pregnancy continues to be
a significant public health issue in the United States. The more than 2.5 million
unintended pregnancies in the United States each year make up nearly half (49%)
of all pregnancies. During their reproductive years, 48% of women will have an
unintended pregnancy. Adolescents and women in poverty are at highest risk of
having an unplanned birth (1), an event that may further challenge their ability
to obtain an education, appropriate job training, and a meaningful job.

In the United States, more than 98% of sexually active women ages 15–44
report they have used at least one contraceptive method (2). In fact, in 2002, 90%
of sexually experienced women reported having had a male partner use a male
condom and 82% reported using an oral contraceptive (OC) at some time (2).
Although these figures reflect a high degree of awareness and experience with
contraceptive methods, unfortunately they do not reflect the number of users who
used such methods properly and consistently for every sexual exposure. The
large disparity between the reported high contraceptive use and the high unin-
tended pregnancy rate in the United States is not primarily caused by a lack of
effectiveness of a chosen method, but rather in large part results from poor
adherence to a method.
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GOALS OF THE HEALTH CARE PROVIDER

The goal of the health care provider is to match a user with a contraceptive
method that will be used safely, correctly, and consistently.

To match the user with the optimum contraceptive method, the provider should
consider the age, motivation, sexual practices, financial ability, religious beliefs,
reproductive history and plans, and overall health status of the user. Appropriate,
accurate provider counseling includes giving information on the user require-
ments of various methods along with availability, costs, possible side effects, and
possible health benefits. As the user narrows her selections, more detailed infor-
mation is given on each these issues. After a patient has selected the method that
fits her lifestyle and health status, further information on use of the method is
detailed. Finally, information on when to use and the availability of emergency
backup protection, as well as the warning signs to look out for, are explained.

Screening Considerations
• Age. Young users have high fecundity rates, higher risk for sexually transmitted

infection (STI) transmission, and lower risk of having serious illnesses.
• Motivation and knowledge level of user.

B Following initiation, the implant, intrauterine device (IUD), and sterilization
require little, if any, user intervention.

B The barrier methods demand user intervention with every sexual act.
• User’s ability to address upfront and ongoing costs of a method.

B For sexually active women, long-term costs of any method are significantly
lower than costs of an unintended pregnancy (as shown in Table 1), but
upfront costs may discourage or prevent use of some methods to low-income,
non-health-insured women.

• User’s health and presence of cardiovascular risk factors including smoking
status may preclude some hormonal methods.
B Progestin-only methods contraindications (see Chapters 4, 7, 8, and 14 for

more details).
� Active liver disease is a contraindication to progestin- and estrogen-

containing contraceptives.
B Estrogen plus progestin methods (see Chapters 3, 5, 6, and 14 for more details).
� Thrombogenic events and risk factors are often contraindications to estro-

gen-plus-progestin methods.
� Known cardiovascular disease or significant risk factors are often

contraindications to estrogen-plus-progestin methods.
• The presence of health problems that may benefit from use of a hormonal method,

such as bleeding problems, acne, premenstrual syndrome (PMS), dysmenor-
rhea, or perimenopausal symptoms.

• STI risk and need for condom protection.
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• Consideration of a user’s weight if more than 160–200 lb; the contraceptive
effectiveness of combination OCs, progestin-only OCs, and the contraceptive
patch may be decreased.
B Long-acting injectable progestin, the contraceptive ring, barrier methods, or

IUDs may be better choices for heavier women.

Counseling Considerations
Supply pertinent information about proper use of a method, safety issues, and

what to do in case of misuse.

• Counseling tips on how to handle common problems associated with a particular
method.

• When to use a backup method.
B Information on emergency contraceptives when appropriate.

• Warning signals.

TRENDS OF CONTRACEPTIVE USE AND STERILIZATION

In 2002, only 7.4% of sexually active US women ages 15–44 reported using no
method of contraception (Table 2).

The most popular forms of contraception in the United States in 2002 were
contraceptive pills (11.6 million), female sterilization (10.3 million), and male
condoms (6.8 million). The distribution of contraceptive use among reproduc-
tive-aged women in the United States in 2002, using some form of contraception,
is shown in Fig. 1.

The male condom is the most popular method used at first intercourse and the
pill is the leading contraceptive method for women under 30 (2). Female steril-
ization is used most commonly in women over 35. The number of women ages
14–55 in the United States and the percent distribution of contraceptive and non-
contraceptive use is shown in Table 2 (2). Since 1982, the percentage of women
who have ever had a male partner use a male condom has risen from 52 to 90%.
This is largely owing to the increased awareness of STIs and HIV transmission.
There has also been an increase in women who report ever having used with-
drawal (from 25 to 56%) and decreases in the use of the IUD, diaphragm, calen-
dar rhythm, and spermicidal foam.

In 2002, the percentage of women using contraception who were using OC
pills was 53% in those 15–19 years of age and 11% in those 40–44 years of age
(2). Less educated women were more likely to rely on female sterilization,
whereas more educated women rely more heavily on OC pills. Only 11% of
women without a high school degree who used some form of contraception,
whereas 42% of contraceptive users with a high school degree used the pill.
Female sterilization was the choice in 55% of users without a high school degree
compared with only 13% of women with a 4-year college degree (2).
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Although most women report using only one method, use of the pill and the
condom to prevent pregnancy and transmission of STDs is most common in
younger, women who have never been married. The portion of women who use
both the pill and the condom as contraception is 15% in teenagers and 1% in
women 40–44 years of age. Table 3 shows the percentage of women using more
than one method of contraception by age and marital status.

The percentage of all women ages 15–44 who were sexually active and not
using contraception increased from 5.4% in 1995 to 7.4% in 2002. This repre-
sents an apparent increase of 1.43 million women between 1995 and 2002, and
could raise the rate of unintended pregnancy.

Table 2
Number and Percentage of US Women Ages 15–44 Using Current Contraceptive Methods

and Not Using Contraception

All women
ages 15–44

Total number 61,561,000

Percentage using a contraceptive method 61.9%

Pill 18.9%
Female sterilization 16.7%
Condom 11.1%
Male sterilization 5.7%
3-Month injectable Depo-Provera® 3.3%
Withdrawal 2.5%
Intrauterine device 1.3%
Implant, Lunelle, patch 0.8%
Periodic abstinence/calendar rhythm 0.7%
Periodic abstinence/natural family planning 0.2%
Diaphragm 0.2%
Other methods including sponge, cervical cap, and female condom 0.6%

Percentage not using a contraceptive method 38.1%

Never had intercourse or no intercourse in 3 months 18.1%
Had intercourse within 3 months of interview 7.4%
Pregnant or postpartum 5.35%
Trying to get pregnant 4.2%
Nonsurgically sterile: female or male 1.6%
Surgically sterile: female non-contraceptive 1.5%
All other nonusers includes male sterility of unknown origin 0.0%

Adapted from ref. 2.
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EFFECTIVENESS OF METHODS COMPARED
Perfect Versus Typical Use

• The typical use effectiveness of a particular contraceptive method is dependent
on the inherent effectiveness of the method and on whether or not it is used
correctly and consistently. Depending on the method, correct and consistent use
may be highly or only minimally dependent on user intervention and motivation.
For some methods, correct and consistent use is affected by the inherent “usabil-
ity” of the method that includes how easy the method is to use correctly and by
the incidence of side effects of the method.

B Easy-to-use methods with minimal side effects are generally used more con-
sistently than hard-to-use methods or those methods that might be easy to use
but have bothersome side effects.

Fig. 1.  Primary contraceptive methods among US women aged 15–44 years, 2002.
(Adapted from ref. 2.)
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B After placement, IUDs require little or no user intervention, and their typical
use effectiveness rate is almost identical to their perfect use rate.

• The perfect use effectiveness rate reflects the inherent efficacy of the method,
that is, how effective the method is if used consistently and properly on each
sexual act. The perfect use rates are determined either by well-done clinical
studies, clinical experience, or “best guess.”

The effectiveness of a contraceptive method is usually given as the percentage
of couples that experience an accidental pregnancy during the first year of either
perfect or typical use of the method. The perfect and typical use rates of contra-
ceptive methods currently available in the United States are shown in Table 4.
The difference between the perfect and typical use rates primarily reflects the
degree to which the method is dependent on ongoing user intervention. It also
may include a variety of other factors including the ease of use of the method,
how easily it can be used incorrectly, and how effective the method is if not used
correctly. IUDs, implants, and female sterilization are, for the most part, not
subject to ongoing user intervention and as a result, have almost identical perfect
use and typical use failure rates.

Table 3
Percentage of US Women Aged 15–44 Using More Than One Method

of Contraception

Contracepting
Women using women using Using

more than more than condom Using Using
one method one method and pill condom condom

Age (%) (%) (%) only (%) at all (%)

15–19 10.6 31.2 14.5 19.4 44.6
20–24 12.7 18.9 11.1 20.3 36.0
25–29 10.8 14.5 3.3 16.5 25.5
30–34 9.5 13.0 1.8 13.2 21.0
35–39 8.9 11.4 0.9 12.2 17.8
40–44 8.7 10.7 0.5 9.1 13.5
Marital status
Never 11.0 23.8 11.4a 19.2a 38.4a

married
Currently 9.6 11.3 1.3 12.7 18.3

married
aNot cohabitating.

Columns with the percentage in each age group using condom only or condom at all show for
the purpose of comparison.

Adapted from ref. 2.
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Table 4

Unintended Pregnancy Rates in US Women Using Various Contraceptive Methods
and the Percentage Continuing Use at 1 Year

Failure rate during the first Continuation rate
year of use (percentage of (approximate
women with unintended percentage still using

pregnancy) the method at end of 1 year)

Correct and
consistent use:

Typical Perfect use:
Contraceptive method use Lowest expected rate

No method 85 85
Spermicides only 20–30 6–18 40
Behavior methods 25 1–9 50–75

of family planning
Calendar method 25 1–9
Ovulation 25 3
Sympto-thermal 25 2
Post-ovulation 25 1

Withdrawal 19–27 4 40
Capsa

Parous women 30–40 20–26 40–45
Nulliparous women 16–20 9 50–60

Spongea

Parous women 30–40 9–20 40–45
Nulliparous women 16–20 9 50–60

Diaphragm (with spermicides) 16–20 6 50–60
Condoms

Female (Reality®) 12–22 5 50
Male 12–15 2–3 50–55

Oral contraceptives
Progestin only 5–8 0.5 60
Combined 3–8 0.2–0.3 70

Evra patch™ 3–8 0.2–0.3 70
NuvaRing® 3–8 0.2–0.3 60–70
Intrauterine devices

CuT 380A ParaGard® 0.5–1 0.6 0.1 80
Mirena® LNG-IUS 0.1 0.1 80

Depo-Provera and depo-subQ 0.3–3 0.3 50–60
provera 104

Implant: Norplant and Implanon 0.09–1.4 0.05–0.09 80
Female sterilization 0.5–0.7 0.5 100
Male sterilization 0.15–0.2 0.1 100

aNewly introduced caps and sponges report effectiveness rates in parous women similar to
effectiveness rates in nulliparous women although studies are limited.

Ranges shown are a compilation of various studies and reports found in refs. 5–13.
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The more that a method is dependent on ongoing user intervention, the higher
the differences between the perfect and typical failure rates. In study populations
with highly motivated users, typical method failure will be low, approaching a
perfect use rate. In studies using poorly motivated users, the failure rates are
elevated. The typical failure rates are also dependent on the underlying fecundity
factors of the study population including age, frequency of sexual relations, and
underlying health.

The typical use failure rates include pregnancies that have occurred during
improper or inconsistent use of the contraceptive method. The typical use failure
rates associated with the male condom includes those couples reporting that the
condom is their “chosen” method, but who may only occasionally use them.
Typical use for OCs includes those women who miss pills often or even those
whose prescription ran out several months ago. The typical failure rates reported
in IUD studies include those women who had placement of the IUD, but later
were discovered to have had an expulsion.

Perfect use is generally an estimated probability of failure based on perfect,
consistent use. For each method, a set of different factors are taken into consid-
eration and a theoretical “best guess” can be determined. For some methods,
large, well-done clinical trials with very low pregnancy rates have supported
these “best guess” estimates.

The continuity rate reflects the average number of couples that continue using
a particular method for 1 year. As with typical use, the continuity rate is affected
by ease of method use, side effects, and user motivation (see Table 4).

BETTER EFFICACY AFTER EXTENDED USE
The risk of method failure for a population generally declines over time for a

number of reasons. Often the least compliant users either stop using the method
entirely or experience a method failure during the first year of use. The most
fertile couples are most likely to experience method failure during the first year.
Additionally, there is a period of time for learning to use the contraceptive method
that may contribute to method failure.

For each individual couple, the failure rate of a chosen method changes only
slightly after the first year of use. After the learning period, unless there is a
change in intercourse frequency, there is very little change in contraceptive
effectiveness. With increasing age, fecundity for a woman slowly declines and
this will gradually lower the risk of method failure (3,4).

COSTS OF DIFFERENT METHODS

The cost of different methods of contraceptives is shown in Table 1. Some
private insurances cover contraceptives and almost all cover sterilization costs.
Some private insurance companies cover the cost of OCs if there is a medical
indication, such as dysmenorrhea, acne, or heavy bleeding. The public sector
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generally provides some coverage for contraceptives, making the cost of certain
methods very affordable for low-income users.

The cost of the method, however, represents only a small part of the overall
costs associated with use or nonuse of a contraceptive method. The 5-year costs
associated with various contraceptive methods are shown in Table 5. Some con-
traceptives lower the risk of STIs and therefore lower the associated treatment
costs. The net decreases of the costs of treating STIs and the net increase of
medical costs related to method side effects, however, are small compared with
the net costs of an unintended pregnancy. For sexually active women, net 5-year
costs are substantially lower with use of any method compared with no method.

ADVANCES IN REPRODUCTIVE HEALTH
During the past five decades, there have been significant advances in contra-

ceptive technology. Our contraceptive options today are safer than the options of
the past. All of the contraceptives on the market today are linked with numerous
contraceptive as well as non-contraceptive health benefits that may improve a
user’s quality as well as quantity of life. Providers of reproductive health care

Table 5
Five-Year Cost of Contraception for Those At Risk for Pregnancy

1. Baseline cost for comparison
a. No method of contraception: $14,663

2. Highly efficacious methods
a. Copper T IUD (Paragard): $540
b. Vasectomy: $764
c. Implantable progestin Norplant: $850
d. Depo Provera injections: $1290
e. Oral contraceptives: $1784
f. Tubal ligation: $2424

3. Less efficacious methods
a. Male condom: $2424
b. Withdrawal method: $3666
c. Periodic abstinence/natural family planning: $3450
d. Contraceptive diaphragm: $3666
e. Vaginal spermicide: $4102
f. Female condom: $4872
g. Contraceptive sponge: $5700
h. Cervical cap: $5730

Cost calculations include cost of adverse events expected from use of a method, cost of unwanted
pregnancy, direct health care costs to obtain method plus direct cost of method.

Adapted from ref. 5.
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now often address a wide range of health-related issues, including dysmenor-
rhea, acne, PMS, STIs, menst
rual irregularities, menopausal symptoms, as well
as infertility and pregnancy planning. The new methods that are entering the
market and those currently undergoing clinical trials are important new options
and will hopefully further advance contraceptive effectiveness, safety, and the
associated benefits.
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INTRODUCTION

Because of social, political, financial, or legal reasons, many contraceptive
methods have been removed from the contraceptive armamentarium, sometimes
almost as quickly as they were introduced. The original subdermal implant, a
monthly intramuscular injection containing medroxyprogesterone acetate and
estradiol cypionate, and a multitude of intrauterine devices have all been with-
drawn from the US market after facing insurmountable problems. Over the last
45 years, however, oral contraceptives (OCs) have undergone extensive study,
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continual development and significant improvements. Unlike the original OCs,
new low-dose OCs, as shown in Fig. 1, have few health risks when used in
properly selected users and many health benefits. Currently, more than 100
million women worldwide and 18 million women in the United States rely on
OCs (1).

LEGAL HISTORY
The birth control pill was first introduced in 1960, but for many years its use

was illegal in many states. In 1965, the Supreme Court took up the case of Estelle
Griswold, executive director of the Planned Parenthood League in New Haven,
CT. She and others at the Planned Parenthood Center were arrested for giving
information and instruction to married couples about how to prevent pregnan-
cies. Justice William Douglas, writing for the majority in the 7–2 opinion, cited
constitutional guarantees of privacy that prevented the government from inter-
fering in people’s bedrooms. Since this landmark decision, OCs have become
one of the most widely used contraceptive methods.

Connecticut Law Found Unconstitutional “Any person who uses any drug,
medicinal article or instrument for the purpose of preventing conception shall
be fined not less than fifty dollars or imprisoned not less than sixty days nor
more than one year or be both fined and imprisoned.”

Fig. 1. Current options for oral contraception.
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Development History
• OCs are the most widely studied pharmaceutical (2).
• Many misperceptions regarding OCs still exist, and many women are unaware

of the significant non-contraceptive health benefits associated with OC use.

In 1951, Carl Djerrasi synthesized the first orally active progestin norethin-
drone from its plant source. In 1953, Cotton synthesized norethynodrel. During
the process of synthesis of norethynodrel, a small amount of the estrogen, mestra-
nol (ethinyl estradiol-3-methyl ether), was serendipitously produced as a
byproduct. This discovery led to the introduction of the first OC in the United
States in 1960 that contained a large amount of these compounds, namely 150 g
of mestranol and 9.85 mg of norethynodrel. During the next several decades,
after scientists learned how to independently synthesize mestranol and ethinyl
estradiol (EE) from the plant source, EE gradually replaced mestranol in OC
formulations.

Because orally administered estrogen is thrombophilic and increases the risk
of both arterial and venous thrombosis in a dose-dependent manner, an effort was
made to reduce the dose of EE in OC formulations. In the United States, the
estrogen dose was initially lowered from 150 g of mestranol to 50 g and then
EE was lowered to 20 g. Mestranol is more potent than EE per unit weight, and
50 g of mestranol is roughly equivalent to 35 g of EE (3). The true low-dose
formulations are those with less than 35 g. A formulation with 15 g EE is now
marketed in Europe.

The dose of progestin was also reduced and newer, more potent progestins
than norethynodrel were developed. Most modern OCs contain progestins
derived from norethindrone or norgestrel (Table 1). These progestins chemically
resemble testosterone and have a low degree of androgenic activity. The more
recently introduced progestins (norgestimate, desogestrel, and gestodene) are
also derivatives of testosterone but are more selective and have less androgenic
activity. The anti-progestogen mefipristone was derived by manipulation of the
norethinedrone molecule and tibolone is a derivative of norethynodrel (Fig. 2).

In 2001, a new oral contraceptive, Yasmin®, was introduced containing
drospirenone (DRSP), a progestin structurally related to spironolactone (Table 1).
This progestin exhibits progestogenic, antimineralocorticoid, and antiandrogenic
activities. A transdermal method (Ortho Evra®) received regulatory approval for
use in the United States in 2001. The transdermal contraceptive system was
designed to release a constant rate of 150 g of norelgestronomin (the active
metabolite of norgestimate) and 20 g of EE into the systemic circulation each
day. Marketing of the contraceptive vaginal ring (NuvaRing ) that daily releases
120 g of etonogestrel, the biologically active metabolite of desogestrel, and 15

g of EE began in 2002.
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In 2003, the Food and Drug Administration (FDA) approved an extended
regimen OC product (Seasonale ) containing 30 g of EE and 150 mg of
levonorgestrel (Fig. 3). Active pills are taken for 84 days followed by a 7-day pill-
free interval to reduce the number of scheduled withdrawal bleeding episodes
from 13 to 4 per year. Several new lower dose (20 g EE) extended-regimen OCs,
and a continuous-regimen OC (Lybrel™), are in development and should be
available in the near future.

Several recently developed OCs also altered the traditional hormone-free
interval. Whereas the extended regimen OC was developed to reduce the number
of withdrawal menses, this new OC shortened the 7-day interval to a 4-day
interval to improve bleeding profiles and decrease the incidence of ovulation and
pregnancy that may occur when there is a delay in restarting the active pills in the
beginning of a new cycle (4). The US Food and Drug Administration has
approved a new OC called Yaz containing 20 g ethinyl estradiol and 3 mg
DRSP with a dosing regimen of 24 active pills followed by 4 days of placebo.

Fig. 2. Manipulation of norethindrone—a strong progestogen—results in an antihor-
mone (RU-486). Tibolone is a derivative of the progestogen norethynodrel and displays
a mixture of estrogenic, progestogenic, and androgenic properties. (From ref. 135 with
permission.)
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MECHANISM OF ACTION
There are three major types of OC formulations: fixed-dose combination,

combination phasic, and daily progestin-only (see Chapter 4). The combination
estrogen–progestin formulations consistently inhibit the midcyle luteinizing
hormone surge and effectively prevent ovulation. Several studies demonstrated
a direct inhibitory effect on the pituitary and the hypothalamus (5). The proges-
tin-only formulations have a lower dose of progestin than the combined agents
and do not consistently inhibit ovulation.

All formulations act on other areas of the reproductive tract by altering the
following:

• Cervical mucus: making it viscid, thick, and scanty, thus preventing sperm
penetration and inhibiting capacitation of the sperm.

• Decreasing motility of the uterus and oviduct thus inhibiting ova and sperm
transport.

• Diminishing endometrial glandular production of glycogen making less energy
available for the blastocyst to survive in the uterine cavity.

• Decreasing ovarian responsiveness to gonadotropin stimulation.

Fig. 3. Extended-cycle pill that comes with three packets.
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Because the doses of steroids in currently marked OCs are low, neither gona-
dotropin production nor ovarian steroidogenesis is completely suppressed. Com-
plete absence of follicular activity, as was often noted during high-dose OC use,
no longer occurs (6).

The magnitude of hypothalamic–pituitary suppression is unrelated to the age
of the woman or the duration of steroid use, but is related to the potency of the
progestin and estrogen in the formulation. The magnitude of the hypothalamic–
pituitary suppression is correlated with the incidence and severity of prolonged
amenorrhea after stopping OCs. After discontinuing current low-dose formula-
tions, return to ovulation is usually rapid. However, because the suppression is
so quickly reversible, there is less room for error when using current low-dose
OCs. Extending the pill-free interval for more than 7 days may result in break-
through ovulation and pregnancy. Women should be advised that the most important
pills to remember to take are the first ones of each cycle. The new low-dose OC
Yaz shortens the pill-free interval to 4 days to potentially increase effectiveness
with typical use.

CLINICAL EFFECTIVENESS
No significant differences in clinical effectiveness have been demonstrated

for the various combination OCs currently available. With perfect use, the preg-
nancy rate is 0.2–0.3% at the end of 1 year with all products. However, the typical
use failure rate is higher and varies between 3 and 8% depending on the popu-
lation. The risk of contraception failure is highest if pills are missed at the begin-
ning of the cycle. Because the contraceptive patch and ring have basically the
same mechanism of action, their perfect and typical use failure rate is considered
to be the same as combination OCs (7). OCs, the contraceptive patch, and ring
are very effective but are considered to be in the second tier of contraceptive
effectiveness. The first tier methods, intrauterine devices, implants, and injec-
tions, have lower typical failure rates as they are not as subject to user error.

A recent study suggested that high body weight may alter the metabolism of
the steroids in low-dose OCs enough to reduce their effectiveness. In a retrospec-
tive study, women weighing more than 160 lb (70.5 kg) taking OC formulations
with less than 50 g had a failure rate 2.6 times greater than women with lower
body weight, and a 4.5 times greater failure rate when using formulations with
less than 35 g (8). A lower contraceptive effectiveness was also reported in
patch users weighing more than 198 lb (9). The risks associated with using a pill
with higher amounts of EE should be balanced against this possible increased
failure rate when deciding on an appropriate formulation.

Progestin-only pills (POPs), often referred to as “minipills,” have about 25–
70% of the progestin dose contained in combination OCs. POPs, even if taken
at the same time each day, are slightly less effective than combination pills. With
perfect use, POPs’ failure rate is 0.5%. As with combination OCs, data indicates
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the failure rates with POPs are higher for users who weigh more than 127.4 lb
(57.8 kg; see Chapter 4).

ADVANTAGES OF LOW-DOSE OCS

OCs are:

• Highly effective if taken correctly.
• Relatively easy to use and require no special precautions at the time of intercourse.
• Rapidly reversible: most women become pregnant within 2–3 months after

discontinuing use.
• Safe: healthy, nonsmoking, normotensive women can use OCs safely through-

out their reproductive years.
• Low cost for women covered by various family planning programs (can be as

low as $1.50 per month).
• OCs are associated with a long list of contraceptive and non-contraceptive health

benefits that are detailed extensively in sections below. OCs are associated with:
B Decreased menstrual blood loss, decreased menstrual cramping, control of

bleeding patterns.
B Decreased dysmenorrhea.
B Decreased androgen-related problems and premenstrual syndrome.
B Decreased risk of pelvic inflammatory disease (PID), ovarian cysts, and

benign breast disease.
B Decreased risk of ovarian and endometrial cancer.

DISADVANTAGES OF LOW-DOSE OCS
• The major disadvantage of OCs is that they must be taken daily.

B Studies show that in some populations 11% discontinue pills in the first
month of use, 28% discontinue by 6 months and 33–50% discontinue by 1
year (10).

• OCs do not provide protection from STDs or HIV transmission (lower tract
infections).

• The cost of OCs to women not on special family planning programs generally
ranges from $15 to $50 per cycle. (The generic brands are generally less expen-
sive.) The contraceptive ring and patch cost around $40 per cycle.

• The side effects of OCs include the following:
B Breast tenderness, nausea, headache.
B Mood changes, bloating.

• The risks of OC use include the following:
B Venous thromboembolism (venous thrombosis and pulmonary embolism).

Although OCs increase the risk of venous thromboembolism two- to four-
fold, the risk is half compared with the risk associated with pregnancy (Chap-
ter 3, Table 1).
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B Ischemic or hemorrhagic stroke. Several studies indicate that young users of
low-dose OCs who do not smoke and have no risk factors for cardiovascular
disease have no increased risk.

B Myocardial infarction. Several studies show no increased risk in healthy low-
dose estrogen OC users who do not smoke and do not have significant cardio-
vascular disease risk factors (11,12).

B Breast cancer. There is conflicting information, but during use, some studies
show a very small increase in the diagnosis of breast cancer in users and others
show no change in risk. There is evidence that OCs do not cause breast cancer
but may promote an existing lesion. The length of use does not affect risk and
the risk returns to baseline after discontinuation (13).

PHARMACOLOGY
All currently marketed combination OCs are composed of a synthetic estro-

gen plus a progestin. The progestin component provides most of the contracep-
tive protection while the estrogen provides cycle control and boosts the
contraceptive effectiveness of the progestin.

All but one of the synthetic progestins currently marketed in the United States
in hormonal contraceptives are derivatives of either 19-nortestosterone or 17 -
acetoxyprogesterone (see Chapter 7) as shown in Table 1. The derivatives of 19-
nortestosterone are either estranes or gonanes. The original OC containing
norethynodrel, an estrane derivative of 19-nortestosterone, is no longer mar-
keted, but the estrane norethindrone and its derivatives along with levonorgestrel
and other gonane derivatives are used in currently marketed formulations (Fig. 4).

Fig. 4. Chemical structure of the estrane progestins, derivatives of norethindrone, used
in oral contraceptives. (© 2004 Elsevier, reprinted from ref. 136 with permission.)
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The gonane derivatives have greater progestational activity per unit weight
than estranes. Modifications in the chemical structure of gonane derivatives
resulted in compounds that have altered biological activity. The magnitude of
difference in androgenic and progestational effects produced by each progestin
is called selectivity. The so-called “third-generation” progestins, norgestimate,
desogestrel, and gestodene, derived from the gonane norgestrel, have high selec-
tivity and demonstrate high progestational activity and low androgenic activity
when compared with the other gonanes (Fig. 5). The OC formulations containing
desogestrel, norgestimate, and gestodene are called third-generation OCs. The
patch contains norelgestromin, a metabolite of norgestimate, and the ring and
implant contain etonogestrel, a metabolite of desogestrel.

There has recently been introduced a new progestin, DRSP (Fig. 6), that is an
entirely different progestin. It is structurally related to spironolactone and in
addition to its progestogenic activity, exhibits antimineralocorticoid and
antiandrogenic activities.

The newer selective progestins, including DRSP, do not counter the effects of
the estrogen component as strongly as the older progestins, and are associated
with higher sex hormone-binding globulin (SHBG) and other liver globulins
compared with combination products with the same estrogen dose and a less
selective progestin. Adjustment of the new progestin products with a lower dose
of estrogen is being studied and may result in a better safety profile.

Only two estrogens are used in OCs in the United States. The so-called first-
generation OCs contain 50 g of either EE or mestranol (Fig. 7). The second-
generation OCs contain 20–35 g of EE. OCs containing one of the three newer
gonane progestins and are called third-generation OCs.

Fig. 5. Gonane progestogens derived from manipulation of the norgestrel molecule.
(From ref. 135 with permission.)
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All the synthetic estrogens and progestins in OCs have an ethinyl group at
position C17 (Fig. 8). The presence of this ethinyl group enhances the oral
activity of these agents because they are not as rapidly metabolized as they pass
through the intestinal mucosa and the liver through the portal system. EE has
about 100 times the potency of an equivalent weight of conjugated equine estro-
gen or estrone sulfate for stimulating synthesis of hepatic proteins.

The two estrogens used in OCs, EE and its 3-methyl ether, mestranol, have
different biological potency. Mestranol must be demethylated to EE to bind to
the estrogen cytosol receptor and become biologically active. The degree of
conversion of mestranol to EE varies among individuals, although overall, EE is
about 1.7 times as potent as the same weight of mestranol (14).

METABOLIC EFFECTS AND SIDE EFFECTS:
ESTROGEN AND PROGESTIN

In addition to their contraceptive actions, OCs have many other metabolic
effects (Table 2). These metabolic effects may be associated with mild or mod-
erate side effects that often disappear over time or after switching to another
formulation. The magnitude of the effects is directly related to the potency and

Fig. 6. Chemical structure of drospirenone. (© 2004 Elsevier, reprinted from ref.136 with
permission.)

Fig. 7. Structure of the two estrogens used in combination oral contraceptives. (© 2004
Elsevier, reprinted from ref. 136 with permission.)
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dosage of the steroids in the formulations, thus the trend toward lower-dose OCs.
Fortunately, serious adverse complications are rare in healthy young women and
in properly selected perimenopausal (Chapter 14) or medically complicated
women (Chapter 15).

Estrogen-Related Problems
The most common estrogen-related symptoms include nausea (a central ner-

vous system effect), breast tenderness, increased breast size, headaches, and
cyclic fluid retention. The fluid retention is a result of an increased estrogen-
stimulated aldosterone secretion causing decreased sodium excretion. The cyclic

Fig. 8. The importance of the ethinyl group (C CH) on C-17 for oral activity of steroids.
Introduction of the ethinyl group into the estradiol molecule resulted in the first orally
active synthetic estrogen—ethinyl-estradiol. Similar manipulation of the testosterone
molecule resulted in the first orally active progestogenic agent—ethinyl testosterone.
The numbering system of the steroid molecule is given for reference. (From ref. 135 with
permission.)
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Table 2
Clinical and Metabolic Effects of Contraceptive Steroids (Progestins)

Metabolic effects Possible associated clinical effects

Estrogens: ethinyl estradiol
Hepatic proteins

Albumin Decrease
Angiotensinogen Increase Increased blood pressure
Clotting factors Increase Hypercoagulability, increased DVT risk
Carrier proteins Increase
SHBG Increase Lowers circulating free testosterone

and other circulating sex steroids,
lowered libido

TBG Increase Lowers free thyroid hormones; may
prompt adjustment of oral dose

CBG Increase
Transferrin Increase
Ceruloplasmin

Glucose tolerance Small decrease, Increased insulin resistance
especially with
high-dose OCs

Plasma insulin Slight increase Possible increased CVD risk

Lipids
Cholesterol Increase Possible increased CVD risk
Triglycerides Increase Possible increased CVD risk
HDL cholesterol Increase Possible decreased CVD risk
LDL cholesterol Decrease Possible decreased CVD risk

Sodium excretion Decrease Cyclic fluid retention, edema
Vitamins
B complex Decrease Rare vitamin deficiency with older,

high-dose OCs
Ascorbic acid Decrease
Vitamin A Increase

Breast Stimulate Breast tenderness, increase in breast size
Endometrial estrogen Increase Endometrial stimulation, increased

receptors bleeding, endometrial hyperstimulation
Skin

5 -reductase and Decrease Decreased sebum (oily skin), acne,
other androgen hirsutism, and other androgenic
receptors problems

Pigmentation Increase Increased facial pigmentation
Other Increase Telangiectasia

Progestins: 19-nortestosterone derivatives
Hepatic proteins

SHBG Decrease Increased free circulating testosterone
and other sex steroids, increased
androgen activity

(continued)
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Table 2 (Continued)
Clinical and Metabolic Effects of Contraceptive Steroids (Progestins)

Metabolic effects Possible associated clinical effects

APC, clotting factors Possibly oppose
thrombotic effect
of estrogen

Glucose tolerance Decrease Possible increased CVD risk
Insulin resistance Increase

Cholesterol Decrease Possible decreased CVD risk
Trigylcerides Decrease Possible decreased CVD risk
HDL cholesterol Decrease Possible increased CVD risk
LDL cholesterol Increase Possible increased CVD risk

Appetite
Nitrogen Increase Increased body weight, bloating
Retention Increase

Skin
Androgen
Activity Increase Increased sebum (oily skin), acne,

hirsutism
CNS effects Increased activity Nervousness, fatigue, depression,

tiredness, PMS symptoms
Endometrial steroid Decrease Less menstrual bleeding, no

receptors withdrawal bleeding

Metabolic and clinical effects are related to dose, potency, and particularly estrogen and
progestin, and are often minimal in current low-dose oral contraceptives.

CBG, corticosteroid-binding globulin; TBG, thyroid-binding globulin; HDL, high-density
lipoprotein; LDL, low-density lipoprotein; CVD, cardiovascular disease; OC, oral contraceptive;
APC, activated protein C; CNS, central nervous system; SHBG, sex hormone-binding globulin;
PMS, premenstrual syndrome.

Adapted from ref. 136.

fluid retention generally does not exceed 3–4 lb. There are minor, clinically
insignificant changes in circulating vitamins. Estrogen can also cause melasma,
an increased pigmentation on the malar eminences. Melasma often takes a long
time to disappear and is accentuated by sunlight. The incidences of all of these
estrogen-related adverse effects are much lower than those seen with use of older
high-dose OCs.

Estrogen can increase the concentration of cholesterol in gallbladder bile and
older formulations were associated with an increased incidence of cholelithiasis
and cholecystitis. Newer, low-dose OCs appear to avoid these side effects. The
results of a large British Family Planning Association study (15) and a case–
control study (16) indicate that use of OCs does not increase the incidence of
gallbladder disease in women, even if used for more than 8 years (17).
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MOOD AND DEPRESSION

• Low-dose OCs have not been linked with depression (18), although positive
and negative mood changes can occur in certain individuals with particular
formulations.

In 1984, the Royal College of General Practitioners cohort study reported that
the incidence of depression in OC users was positively correlated with the dose
of estrogen in the formulation (19). It has been postulated that the high dosages
of the synthetic estrogen in OCs divert tryptophan metabolism from its minor
pathway in the brain to its major pathway in the liver. The end product, serotonin,
is thus decreased in the central nervous system, resulting in depression. In this
study, women using OCs containing less than 50 g of estrogen did not have an
increased incidence of depression. By contrast, postmenopausal women receiving
physiological doses of estrogen report an improved mood, whereas the addition of
a progestin increases depression, tension, irritability, and fatigue (20).

CARBOHYDRATE METABOLISM

• Low-dose OCs do not adversely alter glucose metabolism (21–23).

The adverse effect of high-dose OCs on glucose metabolism is primarily
related to the potency and dose of progestin. Although estrogens may act syner-
gistically with the progestin to further impair glucose tolerance, in general, the
higher the dose and potency of the progestin, the greater the magnitude of
impaired glucose tolerance. However, formulations with low doses of progestins,
including levonorgestrel, do not significantly alter levels of glucose, insulin, or
glucagons after a glucose load in healthy women (24) or in those with a history
of gestational diabetes (25). Data from 20 years of experience of women using
OCs was reported in a large cohort study. There was no increased risk of diabetes
mellitus among current OC users or former OC users, even among women using
OCs for 10 years or more (26). Recent short-term studies of low-dose OCs also
show no increase in diabetes mellitus (27).

HEPATIC PROTEINS

Synthetic estrogens in OCs stimulate increases in hepatic production of sev-
eral globulins in a dose-dependent manner. The progestin component suppresses
the synthesis of SHBG but has little influence on other hepatic production. Es-
trogen increases the production of the following hepatic proteins:

• Clotting factors: factors V, VIII, and X, and fibrinogen (enhance thrombosis) (28).
B Epidemiological studies show the increased risk of both arterial and venous

thrombosis is directly related to the dose of estrogen (29).
• Blood pressure factors: angiotensinogen.

B About 0.4% of low-dose OC users became hypertensive in the Nurses Health
Study (30).
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• SHBG: measurement of SHBG is one way to determine the relative estrogenic/
androgenic balance of different OC formulations. Formulations with the great-
est increases are particularly useful in treating women with symptoms of
hyperandrogenism.
B Greatest increase in SHBG levels occur following ingestion of OC formula-

tions containing desogestrel, cyproterone acetate, and gestodene and, to a
lesser degree, those with low-dose norethindrone and levonorgestrel (31).

B SHBG levels have also been linked to increases in activated protein C (APC)
resistance and thrombosis. Some data suggest that increases in SHBG with
OCs could be interpreted as a measure of total estrogenicity and used as a
predictor of the risk of venous thromboembolism (VTE) (32–34). (Further
research is needed to define the best balance of new progestins with low doses
of estrogen.)

LIPIDS

The estrogen component of OCs increases high-density lipoprotein (HDL)
cholesterol, total cholesterol, and triglycerides, and decreases low-density lipo-
protein (LDL) cholesterol. The progestin component has the reverse effect. Older
progestin-dominant formulations had adverse effects on the lipid profiles pro-
ducing decreases in HDL cholesterol and increases in LDL cholesterol levels.
Because estrogen has a more potent effect on trigylcerides than progestin, the
older formulations also showed significant increases in trigylcerides.

The newer, low-dose OCs still show increases in trigylceride, but generally
produce little or no adverse changes in HDL or LDL cholesterol (35,36). No
long-term effects of these changes in lipid parameters are reported in past users.

COAGULATION PARAMETERS

OCs have multiple effects on coagulation parameters.

• OCs enhance thrombosis (through increases in fibrinogen), inhibit coagulation
(protein C, protein S, and antithrombin), enhance fibrinolysis (plasminogen),
and inhibit fibrinolysis (plasminogen activator-inhibitor 1).

• OCs diminish the efficacy with which APC naturally downregulates thrombin
formation, designated as acquired APC resistance. Several reports indicate that
the use of third-generation OCs is associated with increased acquired APC
resistance compared with use of second-generation OCs (37,38).

• Changes in coagulation parameters in OC users are small and have a limited
clinical impact in healthy users.

• Women with inherited coagulation disorders, such as deficiency of protein C,
protein S, antithrombin, or APC resistance, have several-fold increased risk of
thrombosis if they use combination OCs (39).
B The annual incidence of deep venous thrombosis in women of reproductive

age with an APC resistance is about 6 per 10,000 but is increased to 30 per
10,000 during use of OCs.
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B At the present, screening for these coagulation deficiencies is not recom-
mended before initiating OCs unless a woman has a personal or strong family
history of thrombotic events, although screening is certainly indicated in
women with a VTE, especially if it occurs during the early use of OCs (40).

CARDIOVASCULAR EVENTS

Venous Thromboembolism

• The risk of VTE is directly related to the dose of estrogen in the OC but is lower
than the rate associated with pregnancy (42).
B Inherited disorders, such as factor V Leiden mutation, protein S and C syn-

thesis, or prothrombin mutation disorders (found in 0.5 to 5% of reproductive
aged women), can dramatically increase an OC user’s risk of VTE.
� Women with a strong family or personal history of clotting problems

should not use estrogen-containing OCs and should undergo screening.
• Thrombosis can occur in a variety of sites including leg or thigh veins, lung, eye,

intestines, brain, or heart.

The risk of VTE is directly related to the dose of estrogen in the OC. The
background rate VTE in reproductive age women in about 0.8 per 10,000 woman-
years. The rate in OC users taking pills with 20 to 50 g EE is reported to be 3
per 10,000 woman-years. Although this is about four times the background rate
of reproductive-age women, it is half the rate of 6 per 10,000 woman-years
associated with pregnancy (43).

Controversy exists as to whether or not the OCs containing gestodene and
desogestrel are associated with an increased risk of VTE or whether the increased
risk (1.5 to 2.5 times the risk with levonorgestrel low-dose OCs) reported in
several studies (44–46) may result from certain types of bias. Selection, diagnos-
tic, and reference biases could account for the differences, but a causal relation-
ship may exist (47,48). Lower rates of myocardial infarction with third-generation
products is also reported (49).

It has been suggested that the phenomenon designated as acquired APC resis-
tance (increased resistance to the anticoagulant action of APC) is more pro-
nounced in women using third-generation versus second-generation OCs (50).
The fact that the third-generation progestins do not oppose the various effects of
estrogen as strongly as older progestins may play a role. The newer selective
progestins may not counter the thrombotic effect of the estrogen component in
combined OCs as well as the older progestins (51). The trend toward even lower
doses of EE may be particularly beneficial for new OCs with the new progestins.

Myocardial Infarction

The cause of the increased incidence of cardiovascular disease including
myocardial infarction, in users of OCs appears to be thrombosis not athero-
sclerosis (41).
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A recent World Health Organization technical report states that women who
do not smoke, have their blood pressure checked, and do not have hypertension
or diabetes mellitus have no increased risk of myocardial infarction (MI) if
they use combined OCs, regardless of their age (52). However, women with
these risk factors or those with known vascular disease/vessel narrowing should
not use OCs because they are at significantly increased risk.

 • The increase in MI attributable to OCs is due to estrogen-induced arterial throm-
bosis not atherosclerosis.

 • The increased risk of MI with OC use only occurs in women with known risk
factors (53).
B The risk of death attributable to OC use in low-risk women is lower than their

risk of death from pregnancy, regardless of their age.
B Large increases in the relative risk of MI or stroke (7- to 100-fold increase)

are reported for OC users who smoke or have hypertension (54).
B Because of their narrowed vessels, women with underlying vascular disease

are at highest risk for the estrogen-induced changes in thrombosis.
B For many years, uncontrolled hypertension or women over age 35 who smoke

cigarettes have been contraindications to the use of OCs.

Nearly all the published epidemiological studies confirm that there is no
increased risk of MI among former users of OCs (55). Studies with cynomolgus
macaque monkeys found that, although ingestion of OCs containing high doses
of norgestrel and EE resulted in lowered HDL cholesterol, these animals had a
significantly smaller amount of coronary artery atherosclerosis than did a control
group of female monkeys not ingesting OCs but fed the same atherogenic diet
after 2 years of use (56). This study suggests that the estrogen component of OCs
does not promote atherosclerosis but rather has a direct protective effect on the
coronary arteries.

Since the 1970s, epidemiological studies have reported significantly increased
risk of MI, mainly among older OC users who had risk factors that caused arterial
narrowing, such as hypertension, diabetes mellitus, or smoking (57,58). A case–
control study analyzed the risk of MI after OC use in women admitted to hospitals
in northeastern United States between 1985 and 1999. The relative risk of MI
among current OC users was not significantly increased; however, among women
who smoked at least 25 cigarettes a day, current OC use increased the risk of MI
32-fold compared with nonsmokers not using OCs. However, smoking alone
was an independent risk factor and increased the risk of MI about 12-fold even
without use of OCs (59). A more recent meta-analysis reported that current use
of OCs increased this risk of MI by 2.48 (60). In a rigorous meta-analysis, low-
dose OCs with second- and third-generation progestogens increased the risk of
cardiac and vascular arterial events; the increased risk seemed less robust for the
use of third-generation OCs. The authors link much of the increased risk to
baseline risk factors including hypertension, migraines, smoking, or metabolic
syndrome (61).
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Stroke

• Recent studies of low-dose OCs show no increased risk of stroke for nonsmok-
ing women without risk factors for cardiovascular disease (62–64).

• OC users who smoke or have hypertension or migraines with aura have a three-
fold increased risk of stroke compared with nonusers (65).

As occurred with MI, the epidemiological studies of OCs that show increased
risk of stroke in OC users, indicated that the increased risk was mainly limited
to older women who also smoked or were hypertensive. There appears to be no
difference between second- and third-generation OCs (66).

Hypertension

The OC-induced increases in angiotensin II and aldosterone may be associ-
ated with increases is systolic or diastolic blood pressure in some women. A
significant increase is seen in only 1 to 3% of users. Blood pressure normalizes
within 2 to 3 months after OC discontinuation.

Progestin-Related Problems

Because progestins are derivatives of testosterone, the progestin components
of OCs may have androgenic side effects. With the use of low-dose progestins
or new, low-androgenic progestins, these side effects are reduced. Additionally,
all current combination OCs suppress endogenous testosterone production and
increase SHBG that binds up free testosterone. Therefore, most combination
OCs actually decrease androgenic activity and androgenic problems, including
acne, hirsutism, and oily skin. Some products have a particularly good anti-
androgenic action and have specific FDA approval for treatment of acne.

Other androgenic and progestogenic side effects include cyclic mood changes,
increased appetite, tiredness, anxiety, and depression. Progestin’s impact on
lipids, glucose metabolism, hepatic proteins, skin, and CNS effects are listed in
Table 2.

ANDROGENIC EFFECTS

• Most currently marketed OCs have a beneficial impact on acne or facial hair
through multiple estrogenic actions (increases in SHBG, direct skin effects, and
suppression of endogenous androgens).

Although all low-dose OCs are associated with a reduction in androgen-related
problems, the gonane and estrane progestins are structurally related to testoster-
one and may produce certain androgenic side effects. These include nervousness,
acne, weight gain, and increased sebum production. The current low-dose OCs
have less androgenic side effects than the high-dose OCs of the past because of
lower doses of progestins. For women with primary complaints of moderate to
severe acne or other manifestations of hyperandrogenism, OCs with norgestimate,
desogestrel, and DRSP are considered the formulations of choice.
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REPRODUCTIVE EFFECTS OF LOW-DOSE OCS

There is a slight delay in the return of ovulation in women discontinuing use
of OCs. For about 2 years after stopping, the rate of return of fertility is lower in
previous OC users compared with previous barrier method users, but eventually
the percentage of women in both groups becomes the same (67).

Neither the rates of birth defects (68), spontaneous abortion, or chromosomal
abnormalities in abortuses (69) are increased in women conceiving during the
first or second month after discontinuing OCs. If OCs are accidentally ingested
during the first few months of pregnancy, a large cohort study reported no increased
risk of congenital malformations among the offspring (70).

NEOPLASTIC EFFECTS OF LOW-DOSE OCS

Breast Cancer
• OCs have undergone extensive study for more than 40 years in an attempt to

determine the relationship between OCs and the development of breast cancer.
• The vast amount of studies show small or no changes in the relative risk of breast

cancer during OC use. Following discontinuation of OCs, the risk returns to
baseline.
B It is reassuring that the risk of having had breast cancer diagnosed by age 65

is the same in past users as in never users.
• It appears that the dose or type of either steroid, as well as duration of OC use,

is not related to breast cancer risk.

The results of a study by the National Institute of Child Health and Human
Development are very reassuring (71). This study reported that current or prior
use of OCs did not affect a women’s risk of diagnosis of breast cancer between
the ages of 35 and 64; the relative risk (RR) estimates were 1.0 and 0.9 for current
or prior OC users compared with nonusers, respectively. The risk was not increased
among women who had taken OCs for long periods of time or had used formula-
tions with high amounts of estrogen. Additionally, women with a family history
of breast cancer did not have a further increased risk of breast cancer with OCs use.

It is important to also consider the findings of an international collaborative
study that analyzed the data from 54 studies performed in 25 countries, involving
more than 53,000 women with breast cancer and more than 100,000 control
subjects. Current OCs users had a slightly increased risk of having breast cancer
(RR: 1.24, confidence interval [CI]: 1.15–1.30) (72). After discontinuing OCs,
the risk declined steadily and by 10 years, the risk was no longer significant (RR:
1.01, CI: 0.96–1.05). The cancers diagnosed in women taking OCs in this study
were less advanced clinically than those in nonusers. The authors concluded that
these results could be explained by the fact that breast cancer is diagnosed earlier
in OC users than in nonusers or could result from biological effects of the OCs.
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• There are two factors that may explain this increased risk of breast cancer:
detection bias or a promoter effect. A detection bias would occur if OCs users
are more likely to have breast exams or receive mammograms and thus more
likely to have their breast cancer diagnosed. Alternatively, the epidemiological
findings are compatible with the hypothesis that OCs may act to promote the
growth of increase the chance of diagnosis of existing cancers. Like early first-term
pregnancy, OCs slightly increase the risk of breast cancer diagnosis at a young
age with no appreciable effect on lifetime risk of breast cancer and no change in
risk during the perimenopausal years when the disease becomes more common.

Cervical Cancer and Cervical Dysplasia

• Although it is uncertain whether OCs increase the risk of cervical cancer, act as
a co-carcinogen, or have no effect, users of OCs as a group have an increased risk
of cervical neoplasia and require at least annual screening of cervical cytology,
especially if they have used OCs for more than 5 years.

The epidemiological data is conflicting regarding OC use and risk of invasive
cervical cancer. Confounding factors may account for the different results in
various studies, such as the woman’s age at first sexual intercourse, exposure to
human papillomavirus (HPV), number of sexual partners, cytological screening
(possibly more frequent among OC users), use of barrier contraceptives or
spermicides, and cigarette smoking (an independent risk factor). However, most
of the studies made statistical correction for these confounding factors.

Pooled data from eight case–control studies reported that the RR of invasive
cervical cancer was 0.73 for less than 5 years of OC use, 2.82 for 5–9 years of use,
and 4.03 for 10 or more years of use (73). In this analysis, OCs increased the risk
of cervical cancer only in women infected with HPV, but not in women without
HPV. In an even larger meta-analysis of 28 studies including 12,531 women with
cervical cancer, 5 years of OC use was associated with an RR of 1.1. OC use for
5 to 10 years was associated with an RR of 1.6 and an RR of 2.2 after 10 years
of use (74).

Endometrial Cancer

• Women who use OCs for at least 1 year have an age-adjusted RR of 0.5 for the
diagnosis of endometrial cancer between 40 and 55 years compared with nonusers.

Three cohort studies and 12 case–control studies examined the relationship
between endometrial cancer and OCs. All but two of these studies indicated that
OCs have a protective effect (75). This protective effect is related to duration of
use increasing from 20% reduction with 1 year of use to 40% reduction with 2
years use to about 60% reduction with 4 years of use. It appears that both high-
and low-dose formulations are protective (76).
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Ovarian Cancer
• The RR of ovarian cancer among ever-users of OCs is around 0.64, a 36% reduction.

Of 20 reports on the use of OCs with subsequent development of ovarian
cancer, 18 found a reduction in risk (77). OCs were found to reduce the risk of
the four main histological types of epithelial ovarian cancer (serous, endometrioid,
clear cell, and mucinous) and the risk of those with low malignant potential. The
decreased risk is directly related to the duration of OC use, increasing from about
40% reduction with 4 years of use to a 53% reduction with 8 years and a 60%
reduction with 12 years of use.

Liver Adenoma and Cancer
Although rare, the prolonged use of high-dose OCs, particularly those con-

taining mestranol, has been linked to an increased risk of hepatocellular adenoma.
Although two British studies reported an increased risk of liver cancer among OC
users, data from a large World Health Organization multicenter study found no
increased risk of liver cancer associated with OC users in countries with a high
prevalence rate of this neoplasm (78).

Colorectal Cancer
Although a meta-analysis published in the year 2000 showed a significant

reduction of risk for OC users (0.81 for the case–control studies and 0.84 for the
cohort studies), a causal relationship between OCs and colorectal cancer remains
to be established (79). Support for the belief that estrogen causes a reduction in
colon cancer is provided by multiple studies showing that postmenopausal estro-
gen use has also been associated with a lower risk of colon cancer.

Pituitary Adenomas
Discontinuing OCs may unmask the amenorrhea associated with a pituitary

adenoma, suggesting a causal relationship. However, data from three separate
studies document that the incidence of pituitary adenoma among users of OCs is
not higher than that among matched nonusers (80).

Malignant Melanoma
The results of many large studies of long duration indicate that OC use does

not increase the risk of malignant melanoma (81).

DRUG INTERACTIONS

As a result of substrate competition, synthetic sex steroids can retard the
biotransformation of certain drugs, such as phenazone and meperidine. Such
interference is generally not clinically significant. However, some drugs can
interfere clinically with the action of OCs by inducing liver enzymes that convert
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the steroids to more polar, less biologically active metabolites. For this reason,
drugs such as barbiturates, carbamazepine, griseofulvin, sulfonamides,
antiretinal, cyclophosphamide, and rifampin (82) should not be given concomi-
tantly with OCs (Chapter 3, Table 2).

The clinical data linking certain antibiotics (penicillin, ampicillin, and sul-
fonamides), antiepileptics (phenytoin), and barbiturates are less clear. A few
anecdotal studies have appeared in the literature, but reliable evidence for a
clinical inhibitory effect of these drugs on OC effectiveness, such as occurring
with rifampin, is not available. The best data is on antiepileptic medications that
are known to induce hepatic P450 enzymes and thus increase estrogen metabo-
lism. Based on this data, it is recommended that women with epilepsy requiring
medication should consider a 35 g or higher formulation (83), although a risk–
benefit evaluation should be done.

CONTRACEPTIVE HEALTH BENEFITS

In 2003, the Centers for Disease Control and Prevention reported that there
was an average of 11.8 pregnancy-related deaths per 100,000 live births during
the 1990s in the United States (84). By protecting the user from pregnancy, this risk
is substantially reduced. The user is also protected from ectopic pregnancies (�90%
reduced risk) (85), the leading cause of pregnancy-related deaths in the first
trimester of pregnancy. It is estimated that OC use prevents 1–7 million abortions
worldwide annually. For most healthy, nonsmoking women, the risk of using any
contraceptive method is safer than using no method (Chapter 3, Table 1).

NON-CONTRACEPTIVE HEALTH BENEFITS

In addition to their effective contraceptive protection, OCs provide a wide
range of other health benefits (86). These benefits are not FDA-approved indi-
cations, but the clinician and users may want to consider them in their overall
assessment.

• Reduction in the amount of monthly blood loss resulting from a progestin
“antiestrogenic” action on the endometrium (87). In an ovulatory cycle, the
mean blood loss is about 35 mL, compared with 20 mL in OC users.
B OCs are often an effective treatment for menorrhagia (88,89).
B Less iron-deficiency anemia (90,91).

• Fewer menstrual irregularities: OCs are designed to produce regular withdrawal
bleeding (92).
B Less frequent curettage or hysterectomy.
B Eighty percent improvement in dysfunctional uterine bleeding (93).

• Lowered risk of endometrial cancer.
B OC use for 1 year reduces the risk by 40% (94) and by 80% after 10 years of

use (95).
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B Protection lasts for up to 20 years (96).
• Lowered risk of ovarian cancer.

B Risk is reduced by 40% (97) after ever-use and 80% reduced after 10 years
of use (98).
� Protection lasts for up to 20 years (99).
� Protection may include women with BRCA mutations (100–102) or strong

family history of ovarian cancer (103,104), although some studies show
that protection is limited to those that are not genetically at risk (105).

� High-dose progestin OCs may give more protection than low-progestin
OCs (106).

• Lowered risk of benign breast disease (107).
B Reduced risk of cysts, fibrocystic changes, fibroadenomas (108).
� Progestins inhibit the synthesis of estrogen receptors in breast tissue.

• Less dysmenorrhea (63%) (109).
B OC use can reduce absences from work or school.

• Lowered incidence of symptomatic endometriosis (110).
• Less  premenstrual syndrome symptoms (29%) (111,112).

B Less bloating, pain, cramping, mastalgia.
B OCs containing DRSP reported to improve symptoms of water retention,

negative affect (113,114).
• Lowered rate of functional cysts (115), although follicular cyst formation may

not be eliminated with low-dose OCs (116).
• Lowered incidence of androgen excess conditions.

B Reduction in acne lesions (117,118) and hirsutism (119,120).
� All formulations associated with improvements in mild to moderate acne;

only Ortho Tri-Cyclen® (121) and Estrostep® have FDA approval for
treatment.

• Lowered risk of PID (122) primarily because of reductions in gonorrhea PID.
B Upper tract infections may be prevented.
� Thickened cervical mucus preventing the movement of sperms carrying

pathogens into the uterus.
� Less menstrual bleeding with OC use: blood in the cervix may facilitate

pathogen transport.
B There is no decreased risk of chlamydial PID (123) or lower tract infections,

such as chlamydia or other STDs.
• Less mittelschmerz (midcycle ovulation pain).
• Reduction in symptomatic endometriosis during use (124,125).
• Reduction in hot flashes and other perimenopausal symptoms (126,127; see

Chapter 14).

Possible Non-Contraceptive Benefits
The following potential benefits from OCs are controversial because there are

conflicting studies.
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• Reduced risk of hip fracture (128), increased bone mineral density (129), mixed
findings in a comprehensive review (130).

• Lowered risk or slower growth of uterine fibroids (131).
• Reduced risk of colon cancer (132).
• Reduced risk or slower progression of rheumatoid arthritis (133) or no effect (134).
• Reduced symptoms appearing during menses.

B Seizures, asthma, porphyria.
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INTRODUCTION

It is recommended to use of the lowest dose OC that is effective, particularly
a low-dose estrogen pill.

Concerns regarding the estrogen-related adverse effects with use of combina-
tion oral contraceptives (OCs) have led to a progressive reduction in the estrogen
dose since their introduction in the 1960s. Prompting these concerns were the
numerous epidemiological studies linking estrogen in OCs to breast cancer (1)
and cardiovascular complications, including an increase in thromboembolic
events and myocardial infarction (2). By the early 1990s, low-dose OCs containing
20–35 g of ethinyl estradiol (EE) were the most commonly used formulations,
and products with more than 50 g of EE were no longer being marketed. Epide-
miological studies reported improved safety profiles of these lower dose formu-
lations (3–7) (Fig. 1).
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By 1998, about 8% of the OC prescriptions in the United States were for 20 g
OCs and their use has steadily increased since then. Many health care providers
and women chose the 20 g OCs because of projected improvements in safety
parameters owing to the lower estrogen dose and decreased incidence of estro-
gen-related side effects (8). However, to date, randomized controlled trials have
been inadequate to detect possible differences in contraceptive safety or efficacy
of the 20 g compared with the 35 g OCs (9). Some recently introduced 20 g
OCs have altered the duration of the active and pill-free interval and used newly
synthesized progestins to improve bleeding profiles and efficacy (10).

PATIENT EDUCATIONAL POINTS

The new package inserts supplied with OCs are easy to read and provide useful
information to patients. The insert includes the general counseling information
as listed below. As part of their counseling, health care providers may want to
direct users to read the patient package insert.

• Many side effects associated with OCs are mild and subside within the first 3
months of use. These side effects include breast tenderness, bleeding between
periods, cyclic fluid retention, headaches, nausea, and difficulty wearing
contact lenses.

• OCs provide important non-contraceptive benefits including less dysmenor-
rhea, less menstrual blood loss and anemia, fewer pelvic infections (pelvic
inflammatory disease [PID]/upper tract infections), and fewer cancers of the
ovaries and endometrium.

Fig. 1. Current pill packet.
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• OCs are designed to prevent pregnancy and do not protect against HIV infec-
tions or other STDs (lower tract infections).

• Women who use OCs should not smoke.
B Cigarette smoking dramatically increases the risk of serious adverse cardio-

vascular events from OC use. The risk increases with age and with heavy
smoking (�15 cigarettes per day) and is quite marked in women over 35 years
of age.

B The risk of death from any birth control method is less than the risk of child-
birth in nonsmoking women under the age of 40 (Table 1).

• There are conflicting results on the relationship between breast cancer and OC
use. Overall, most experts believe that OCs have little to no effect on the overall
risk of a woman developing breast cancer.
B In 1990, a large collaborative group reanalyzed most of the worldwide data

and reported that estrogen dose, progestin type/dose, or duration do not
increase the risk of breast cancer. However, there is a slight increase in the
relative risk in current OC user and for women who stopped using OCs within
the past 1–4 years. The risk returns to normal 10 years after stopping use (11).

B An important, well-done study reported that OC users and former users aged
35–65 have no difference in breast cancer risk than nonusers. The relative risk
did not increase with longer use or higher doses of estrogen (12).

Table 1
Estimated Risk of Birth-Related Deaths Plus Method-Related Deaths

in Women Using Different Birth Control Methods

Method 15–19 20–24 25–29 30–34 35–39 40–44

None (deaths are birth-  7.0 7.4 9.1 14.8 25.7 28.2
related)

Oral contraceptives 0.3 0.5 0.9 1.9 13.8 31.6
(nonsmoker; method-
related deaths)

Oral contraceptives  2.2 3.4 6.6 13.5 51.1 117.2
 (smoker; method-
related deaths)

Intra-uterine device 0.8 0.8 1.0 1.0 1.4 1.4
(method-related deaths)

Condom (deaths are birth- 1.1 1.6 0.7 0.2 0.3 0.4
related)

Diaphragm/spermicide 1.9 1.2 1.2 1.3 2.2 2.8
(deaths are birth-related)

Periodic abstinence  2.5 1.6 1.6 1.7 2.9 3.6
(deaths are birth-related)

Annual number of birth- or method-related deaths per 100,000 nonsterile, sexually active women.
Adapted from ref. 12a.
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• Patients should notify their health care provider if they notice any unusual physi-
cal disturbances while taking the pill. Taking rifampin, anticonvulsants, certain
antibiotics, or St. John’s Wort may decrease OC effectiveness.

• When starting OCs, the physical examination may be delayed to another time if
a patient requests it and the health care provider believes that it is appropriate to
postpone it. Examinations once per year are recommended.

PATIENT SELECTION AND SCREENING

Although OCs are safe in healthy, normotensive women, there are important
contraindications to their use, and it is important to identify certain risk factors.
Additionally, OCs are associated with many non-contraceptive benefits (see
Chapter 2) and the identification of conditions that may be improved with OC use
is also important.

• Pertinent gynecological issues.
B Menstrual cycle irregularities, heavy bleeding, anemia.
B Leiomyomata uterus, previous surgery.
B Polycystic ovary syndrome, recurrent ovarian cysts.
B Dysmenorrhea, pelvic pain.
B Sexual history, exposure to HIV (consider condom protection).
B Current and future childbearing plans.
B Androgen excess, acne, hirsutism, alopecia.
B Premenstrual syndrome (PMS)/premenstrual dysphoric disorder (PMDD).

• Demographics.
B Age, gravity, parity, marital status, occupation.

• Medications (Table 2).
B Good data stating that certain drugs accelerate the biotransformation of ste-

roids in OCs and concomitant use may make OCs less effective.
� Rifampin (13), sulfonamides, cyclophosphamide, barbiturates, certain

antiepileptics (Dilantin®), butazolindin.
� St John’s Wort.

B Data less convincing for certain antibiotics (penicillin, ampicillin), fluconazole.
� Low-dose, long-term antibiotic use for acne appears to be compatible with

OC use (14).
B Product labeling suggests that women taking potassium-sparing diuretics,

angiotensin-converting enzyme inhibitors, angiotensin-II receptor antago-
nists, chronic daily use of nonsteroidal anti-inflammatory drugs should con-
sult their health care provider to check if a drospirenone (DRSP)-containing
OC is right for them. Under these conditions, serum potassium levels should
be checked during the first month. Clinical studies have reported minimal
incidences of problems in women on these medications who also take a
DRSP-containing OC.
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Table 2
Oral Contraceptives and Other Drug Interactions

Drugs that may decrease the effectiveness of OCs, may result in breakthrough spotting,
or may interfere with the drug’s blood level or therapeutic action.

Medications that may interfere with OC action:
Over-the-counter medications: St. John’s Wort (26) may reduce effectiveness of OCs.
Anti-convulsants: Many anti-convulsants induce cytochrome P-450 activity and
can have significant effects on OC hormone levels. Likewise, estrogen may
stimulate clearance of anti-convulsants and lessen their effectiveness.

Barbituates
Carbamazepine (Tegretol®)
Felbamate
Phenobarbital
Phenytoin (Dilantin®)
Primidone (Mysoline®)
Topiramate (Topamax®)
Felbamate (Felbatol®)
Oxcarbazine
Vigabatrin

Anti-fungal medications: May adversely affect OC effectiveness.
Griseofulvin

Anti-HIV protease inhibitors: May adversely affect OC effectiveness.
Anti-TB medications: May adversely affect OC effectiveness.

Rifampin (27)
Certain antibiotics: Data is not consistent and many clinicians do not recommend
back-up method while on short-term therapy of the antibiotics listed below. Some
studies report that certain antibiotics may adversely affect OC effectiveness,
whereas others show no effect. Note: long-term anti-acne treatment usually does
not interfere with OC use (28).

Ampicillin
Neomycin
Nitrofurantoin
Amoxicillin
Metronidazole
Penicillin
Chloramphenicol
Tetracycline
Sulfonamide
Quinolones

Oral contraceptives may interfere with the action of certain medications
Fluoroquinolones: Serum levels of fluoroquinolones are lower in OC users (29).

Moxifloxacin
Trovafloxacin

(continued)
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• Allergies.
• Family history.

B Thrombosis/thrombophlebitis/inherited clotting disorders.
B Breast cancer: studies indicate that OC use in women with a family history

of breast cancer does not appear to alter their overall risk (15).
• Social history.

B Smoking.
B Sexual history.

• Concurrent problems, medical illnesses.
B History of thrombosis/thrombophlebitis, pulmonary embolism, or known

clotting disorder.
B Known cardiovascular disease.
B Significant risk factors for cardiovascular disease.
� Hypertension, diabetes, lipid abnormalities.
� Chronic disease associated with vascular disease (e.g., lupus).
� Obesity.

B Migraine headaches.
B Liver disease.

• Physical examination.
B Vital signs: blood pressure measurement and weight (these may have pro-

found effects on safety or efficacy of OCs).
B Breast and pelvic examination, cervical cytology (pelvic exam may be post-

poned if the provider believes it is appropriate).
• Laboratory assays.

Table 2 (Continued)
Oral Contraceptives and Other Drug Interactions

Thyroid medication: Increases in sex hormone-binding globulin may impact
thyroid function testing results and may alter required dosage of medication.
Diazepam (Valium®), cholordiazepoxide (Librium®), and cyclic antidepressants:
OCs may increase their effect but generally they can be used safely together.
Asthma medication: OCs may increase their effect.

Theophylline
Potassium-sparing drugs: Women who use ACE inhibitors, potassium-sparing
diuretics, heparin, angiotensin-II receptor inhibitors, aldosterone antagonists, or
daily NSAIDs should be monitored for potassium before and during use of DRSP
containing OCs. Multiple studies demonstrate safety of DRSP-containing pills in
for patients on these medications.

OC, oral contraceptive; ACE, angiotensin-converting enzyme; NSAID, nonsteroidal anti-
inflammatory drug; DRSP, drospirenone.
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B Cervical tests for STDs as indicated (rarely necessary if mutually monoga-
mous).

B Screening for anemia, diabetes, clotting abnormalities, or abnormal lipids as
clinically indicated.

CONTRAINDICATIONS TO USE

OCs are safe for the majority of women of reproductive age, however, there
are absolute contraindications. The following recommendations are based on
2004 World Health Organization (WHO) medical eligibility criteria.

It is important to screen a potential user for possible existing cardiovascular
disease or clotting abnormalities including evaluation of her blood pressure,
smoking status, and risk factors for vascular disease.

Absolute Contraindications to Low-Dose OC Use
• Valvular heart diseases with thrombogenic complications.

B Pulmonary hypertension, subacute bacterial endocarditis, or atrial fibrillation.
• Known or suspected vascular disease.

B Cerebrovascular or coronary artery disease, history of stroke.
B Myocardial infarction, known atherosclerosis.
B Diabetes with vascular disease including retinopathy or nephropathy.
B Diabetes for more than 20 years.

• Hypertension.
B WHO medical criteria classify controlled, adequately evaluated hyperten-

sion as category 3; the risks generally outweigh the benefits.
• Multiple risk factors for atherosclerosis (older age, diabetes, obesity, hyperten-

sion, smoking, statin use, hyperlipidemia).
• Personal history of thrombosis or high risk for thrombosis.

B Thromboembolism, thrombophlebitis, deep vein thrombosis.
B Polycythemia vera.
B Known or suspected inherited clotting disorder (factor V Leiden, protein S,

protein C, prothrombin, or antithrombin deficiency).
• Cigarette smoking in women older than 35.
• Cancer of the breast (past or present).

B Any current estrogen-dependent neoplasia.
• Known or suspected pregnancy.
• Migraine headaches with localizing neurological signs, including scotomata at

any age.
B Migraine without aura over age 35.
B Worsening migraines during use of OC.
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• Acute or chronic liver disease.
B Active viral hepatitis, abnormal liver functions, severe cirrhosis.
B Benign hepatic adenomas/liver carcinoma.

• Prolonged immobilization, major surgery.
• Hypersensitivity to any component of the pill.

Risks Generally Outweigh Benefits
• History of OC-induced cholestatic jaundice or current symptomatic gall bladder

disease treated medically.
• Mild compensated cirrhosis.
• Postpartum less than 21 days or less than 6 months if primarily breastfeeding.
• Cigarette smoking of less than 15 cigarettes per day in women 35 years or older.
• History of hypertension (including pregnancy-induced) in which blood pressure

cannot be monitored or moderately elevated; systolic blood pressure 140–159
mmHg or diastolic blood pressure 90–99 mmHg.

• Hypertriglyceridemia (>350 mg/dL), known hyperlipidemias (screening not
necessary).

• Migraine without aura over 35 years of age.
• Previous breast cancer but no evidence of current disease for 5 years.
• Certain antibiotics (rifampin) or anticonvulsants (barbiturates, phenytoin,

carbamezapine, primidone, topiramate, oxcarbazepine).

Benefits Generally Outweigh Risks: Consider Use of OCs After Evaluation
of Risks and Benefits and Develop an Appropriate Monitoring Plan
• Unexplained (suspicious) vaginal bleeding before evaluation.
• Undiagnosed breast mass.
• Varicose veins.
• Migraine headaches without localizing neurological signs or aura more than 35

years.
B Non-migranous headaches mild or severe during use.

• Cigarette smoking by women younger than age 35.
• Age over 40.
• Prolactin-secreting pituitary microadenoma.
• Valvular heart disease uncomplicated.
• Unexplained amenorrhea after evaluation.
• Diabetes (insulin- and non-insulin-dependent) with no vascular disease in

women.
B Under 35 years of age and less than 20 years duration of diabetes.

• Surgery without prolonged immobilization.
• Known hyperlipidemias (except as listed above) with no other risk factors for

cardiovascular disease.
• On antiretinoviral therapy (consult WHO website).
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• On Griseofulvin.
• Obesity: body mass index 30 kg/m2 or more.
• Non-migrainous mild or severe headache.
• Cervical cancer awaiting treatment.
• Cervical intraepithelial neoplasia.
• Sickle cell disease (16) or trait.
• Symptomatic gall bladder disease treated with cholecytectomy or asymptomatic.
• Gall bladder disease or history of pregnancy induced cholestatic jaundice.
• History of pregnancy-induced hypertension (in which current blood pressure is

measured and normal).
• Family history in first-degree relative of deep vein thrombosis/polmonary

embolism.
• Superficial thrombophlebitis.

Conditions Where OC Use Is Generally Safe
• Benign breast disease.
• Family history of breast cancer.
• Immediately after first or second trimester pregnancy, ectopic pregnancy, septic

abortion, molar pregnancy, or malignant trophoblastic disease.
• Minor surgery without immobilization.
• Epilepsy.
• Varicose veins.
• Depressive disorders.
• Unexplained vaginal bleeding after evaluation.

B Menorrhagia, metorrhagia.
• Endometriosis.
• Ovarian cysts.
• Uterine fibroids.
• Past history of PID, STDs, or current PID.

B Purulent cervicitis, chlamydial infection, or gonorrhea.
B Current vaginitis.

• HIV-infected, AIDS.
• Malaria.
• Pelvic or non-pelvic tuberculosis.
• Thyroid disease: goiter, hypo-, or hyperthyroid.
• Carrier, non-active viral hepatitis.
• Thalassemia.
• Iron deficiency anemia.
• Antibiotics (except griseofulvin, rifampin).
• Endometrial cancer.
• Ovarian cancer.
• Schistosomiasis.
• History of gestational diabetes.
• Carrier, non-active viral hepatitis.
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COUNSELING TIPS
• There are two common methods for initiating OC use.

B “First-day start” has the advantage that no back-up method is needed.
� First-day start means starting OCs on the first day of normal menstrual

bleeding.
B “Sunday start” has the advantage that withdrawal bleeding will occur mid-

week and not on the weekends (desired by some users), but 7 days’ back-up
method (or abstinence) is recommended.
� Sunday start means starting the first Sunday after menses begins.
� Helpful to give examples: “If you happen to start your menses on Monday,

you would start pills 6 days later, or if you started on Saturday, that means
you’d be starting the next day.”

• Abnormal bleeding or spotting may be expected for 1–2 months after starting a
new OC.

• Minor side effects, such as breast tenderness, nausea, and headache, are likely
to decrease after several cycles.
B Side effects may be minimized if the pill is taken the same time every day or

if taken with a meal.
• OCs provide no protection from STDs (lower tract infections) and users at risk

for STD or HIV exposure should use a condom back-up.
• Missing pills during second or third week of pill packet (or a non-placebo pill

during fourth week of pill packet).
B Missing one pill: take two pills as soon as possible; no backup needed.
B Missing two pills (2 days in a row): take two pills as soon as possible and then

two more the following day. Use back-up protection until the next pill cycle.
B Missing more than two pills: discard current pack and begin a new cycle on

the following Sunday, use a back-up method until 7 days into the next cycle
(consider emergency contraception if intercourse occurred within the past 5 days).

• Missing pills during first week of pill packet.
B Missing one pill in first week of a new cycle: take tablet as soon as remem-

bered and the next one at the correct time. Use barrier back-up method for 7
days (consider emergency contraception if intercourse occurred within the
past 5 days).

B Missing two or more pills: take two pills as soon as possible and then two
more the following day. Use back-up protection until the next pill cycle
(consider emergency contraception if intercourse occurred within past 5 days).

• A 3- to 6-month follow-up visit may be useful to check for problems and to check
blood pressure, although the majority of users do not need frequent visits (17).

• There is no need to take a “rest” from pills; there is no evidence that there is any
benefit and it may result in an unintended pregnancy.

• A short or scanty period (a drop of blood) counts as withdrawal bleeding as long
as it occurs during the pill-free/placebo pill interval.
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B If one period is missed and no pills in that cycle have been missed, pregnancy
is unlikely.
� If any pills were missed in that cycle or if there is concern, a pregnancy test

is advised.
B If no withdrawal bleeding occurs for two cycles, a pregnancy test should be

done and if negative, switch to more estrogenic OC.
• OCs are a good choice for women who want future fertility.

B Rates of anovulation are not higher in ever-users than in never-users (i.e.,
being on pills for a long time does not increase the risk of irregular periods/
anovulation after stopping pills).

B Many of the non-contraceptive benefits associated with OCs may protect
fertility (e.g., OCs users have lowered rates of PID and often benefit from
control of endometriosis and fibroid growth).

B It is optimal that OCs are stopped 2 months before desired time of pregnancy
so that more accurate dating of the pregnancy is possible. Prenatal vitamins
with folate should be started.
� After stopping OCs and the final withdrawal bleeding has occurred, a

back-up barrier method may be desired. There is often a 1- to 2-week delay
in the return of ovulation following discontinuation of OCs. This means
that ovulation will generally occur about 3–4 weeks after the last active
pill. During the first pill-free month, it is difficult to know for certain when
ovulation will occur. If pregnancy occurs during the first month, an ultra-
sound can be used to accurately determine gestational age because dating
from last menstrual period is typically inaccurate.
� The second cycle after stopping OCs is an optimal time to start trying

to get pregnant.
B If regular menses have not returned by 4–6 months after stopping OCs, a

diagnostic evaluation should be performed.

TIMING OF INITIATION

• Adolescents: after three regular menstrual cycles.
• Post-abortion: initiate immediately.
• Post-ectopic pregnancy: initiate immediately.
• Postpartum: initiate at 3–4 weeks postpartum if not breastfeeding (see Chapter 14).

B Fully breastfeeding: a progestin-only method is preferred because combina-
tion OCs can decrease milk production.

B Partially breastfeeding: a combination OC can be used at 6 months postpartum.
• Perimenopausal: use of 20 g OC for cycle control or symptoms, especially if

contraception is needed (see Chapter 14).
• Switching from intrauterine device (IUD): start immediately, consider back-up

barrier for 1 week (see Chapter 9).
• Switching from implants: start immediately after removal.
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• Switching from injectable progestin: start on day of next injection due date or
on first Sunday before (see Chapter 7).

• Switching OCs or changing from patch or ring: start new pack on first day of next
cycle or alternatively start new pack on any day of previous cycle. Replace new
pill for old pill (discontinue old OC or other method) and continue new pack
normally.

• Switching from barrier: stop barrier method on initiation of first pill if using first
day start method or after first week of OC use if using Sunday-start method.

WARNING SIGNS
Users should contact their physician/health care provider if they have any of

the following:

• No withdrawal bleeding (not even a blood spot during pill-free interval) for 2
months—rule out pregnancy.

• Severe leg pain—rule out blood clot.
• Abdominal pain—rule out pregnancy, ectopic pregnancy, upper tract infection,

blood clot (mesentery, pelvic vessel).
• Chest pain, shortness of breath—rule out pulmonary embolism, myocardial

infarction.
• Blurred vision, speech problem, visual problem—rule out stroke, blood clot in

eye, hypertension.
• Severe or increased frequency of headache (warning sign of stroke)—rule out

hypertension, stroke.
• Weakness, numbness, or pain in extremity—rule out blood clot, stroke.

OPTIONS
Low-Dose OCs (See Tables 3 and 4)

There are four different estrogen (EE) doses currently available in low-dose
OCs: 35, 30, 25, and 20 g. A 15- g EE dose is available in Europe.

Pills are classified as monophasic (traditional cycle), monophasic with extended
cycle or continuous use, monophasic with shortened hormone-free interval, biphasic,
biphasic with shortened hormone-free interval, triphasic (with phasic progestin),
triphasic with phasic estrogen, and triphasic with phasic estrogen and progestin.

High-Dose OCs (Table 5)
There are currently eight different 50- g OCs marketed in the United States.

The use of high-dose OCs is usually limited to special cases (e.g., women on
antiepileptic medications).

CHOOSING AN OC FORMULATION

The guidelines shown below may be helpful in choosing the best OC formu-
lation. It is generally recommended to use the lowest effective dose. As women
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Table 3
Combination Oral Contraceptives

Days with
Product Estrogen Progestin active pills Manufacturer

Monophasic 20 �g
Alesse® 20 g EE 0.1 mg 21 (+ 7 inert) Wyeth
Aviane® LNG 21 (+ 7 inert) Barr
Lutera® 21 (+ 7 inert) Watson
Lessina® 28 21 (+ 7 inert) Barr
Lessina 21 21
Levlite® 21 (+ 7 inert) Berlex
Loestrin® 1/20 21 Barr
Loestrin Fe 1/20 21 (+ 7 iron) Barr
Junel 1/20 21 Barr
Junel Fe1/20 21 (+ 7 iron) Barr
Microgestin® 21 Watson
Microgestin Fe® 20 g EE 1 mg NEA 21 (+ 7 with Watson

75 mg iron)
Biphasic 20 �g with shortened hormone-free interval

Kariva® Barr
Mircette® 20 g EE/10 EE 0.15 mg DSG 21 + 5 EE Organon

(+ 2 inert)
Monophasic 20 �g with shortened hormone-free interval

Yaz® 20 g EE 3 mg DSPG 24 (+ 4 inert) Berlex
Loestrin® 24 Fe 20 g EE 1 mg NEA 24 (+ 4 iron) Warner Chilcott

Triphasic 25 �g
Cyclessa® Organon
Velivet® 25 g EE 0.1 mg/ 7 + 7 + 7 Barr

0.125 mg/ (+ 7 inert)
0.15 mg
DSG

Ortho Tri-Cyclen-Lo® 25 g EE 0.18 mg/ 7 + 7 + 7 Ortho-McNeil
0.215 mg/ (+ 7 inert)
0.25 mg
NGM

Monophasic 30 �g
Levlen® Berlex
Levora® Watson
Portia® Barr
Nordette® 30 g EE 0.15 mg LNG 21 (+ 7 inert) King
Desogen® Organon
Ortho-Cept® Ortho-McNeil
Apri® 30 g EE 0.15 mg DSG 21 (+ 7 inert) Barr

(continued)
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age, there are different issues that affect proper selection of an OC formulation.
Because of the higher potency of EE (about 1.8 times as potent as mestranol),
OCs containing 35 g EE are similar to the 50- g OCs containing mestranol.

The OCs containing 20 and 25 g EE should be considered the low-dose
OC options.

New-Start Healthy Patients
1. Adolescents (Chapter 14): 20, 25, (or 30) g EE OCs. Going with the lowest

dose 20 g EE OCs in adolescents may be associated with a lack of bleeding
control, a leading cause of discontinuation. In this population, starting with a 25
or 30 g EE OC may be associated with better bleeding control and ultimately
better compliance. However, the biphasic or monophasic 20- g OCs with short-
ened pill-free intervals are associated with improved bleeding control and may
be a good option to consider.
a. OCs are often used in young girls not at risk for pregnancy because of the

many non-contraceptive benefits:
i. Dysmenorrhea, bleeding control. All OC brands show benefit; 25 and 30 g

OCs may have better bleeding control than traditional 20- g OCs with a
7-day pill-free interval. Reviews have shown that OCs with levonorgestrel
have good bleeding control (18).

ii. Acne, androgenic problems. All OCs brands show benefit. If symptoms
are severe or continue to be a problem while on an OC, switch OC with
formulation containing a low androgenic progestin (norgestimate,

Table 3
Combination Oral Contraceptives

Days with
Product Estrogen Progestin active pills Manufacturer

Cryselle® Barr
Lo/Ovral® Wyeth
Low-Ogestrel® 30 g EE 0.3 mg NOR 21 (+ 7 inert) Watson
Loestrin 1.5/30 30 g EE 1.5 mg NEA 21 Barr
Loestrin Fe 1.5/30 21 (+ 7 iron) Barr
Microgestin Fe 1.5/30 21 (+ 7 iron) Watson
Junel 1.5/30 21 Barr
Junel Fe 1.5/30 21 (+ 7 iron) Barr
Yasmin® 30 g EE 3 mg DRSP 21 (+ 7 inert) Berlex

EE, ethinyl estradiol; NEA, norethindrone acetate; NOR, norgestrel; NE, norethindrone; LNG,
levonorgestrel; DRSP, drospirenone; NGM, norgestimate; DSG, desogestrel.
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Table 4
Combination Oral Contraceptives

Days with
Product Estrogen Progestin active pills Manufacturer

Triphasic 20–35 �g
Estrostep® 21 20/30/35 g EE 1 mg NEA 5 + 7 + 9 Warner Chilcott
Estrostep Fe 20/30/35 g EE 1 mg NEA 5 + 7 + 9 Warner Chilcott

(+ 7 iron)
Monophasic 30 �g with extended cycle

Seasonale® 30 g EE 0.15 mg LNG 84 Barr
(+ 7 inert)

Triphasic 30–40 �g with phasic progestin
Trivora® Watson
Triphasil® Wyeth
Tri-Levlen® Berlex
Enpresse® 30/40/30 g EE 0.05/0.75/ 6 + 5 + 10 Barr

0.125 mg (+ 7 inert)
LNG

Monophasic 35 �g
MonoNessa® Watson
Ortho-Cyclen® Ortho-McNeil
Previfem® Teva
Sprintec® 35 g EE 0.25 mg NGM 21 Barr

Ovcon® 35 g EE 0.4 mg NE 21 + Warner Chilcott
(7 inert)

Brevicon® 35 g EE 0.5 mg NE 21 + Watson
(7 inert)

Modicon® Ortho-McNeil
Necon® 0.5/35 Watson
Nortrel® 0.5/35 35 g EE 0.5 mg NE 21 + Barr

(7 inert)
Necon 1/35 Watson
Norinyl® 1 + 35 Watson
Nortrel 1/35 35 g EE Barr
Ortho-Novum® 1/35 1 mg NE 21 + Ortho-McNeil

(7 inert)
Demulen® Pfizer
Zovia® 35 g EE 1 mg ED 21 + Watson

(7 inert)
Triphasic 35 �g

Ortho Tri-Cyclen® Ortho-McNeil
Tri-Previfem® Teva
TriNessa® Watson

(continued)
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Table 4
Combination Oral Contraceptives

Days with
Product Estrogen Progestin active pills Manufacturer

Tri-Sprintec® 35 g EE 0.18/0.215/ 7 + 7 + 7 Barr
0.25 mg NGM (+ 7 inert)

Ortho-Novum 7/7/7 Ortho-McNeil
Nortel 7/7/7 Barr
Necon 7/7/7 35 g EE 0.5/0.75/ 7 + 7 + 7 Watson

1 mg NE (+ 7 inert)
Aranelle® Barr
Tri-Norinyl® 35 g EE 0.5/1/ 7 + 9 + 5 Watson

0.5 mg NE (+ 7 inert)
Biphasic 35 �g

Necon 10/11 Watson
Ortho-Novum 10/11 35 g EE 0.5/1 mg NE 10 + 11 Ortho-McNeil

(+ 7 inert)

EE, ethinyl estradiol; NEA, norethindrone acetate; NOR, norgestrel; NE, norethindrone; LNG,
levonorgestrel; DRSP, drospirenone; NGM, norgestimate; DSG, desogestrel.

Table 5
Combination Oral Contraceptives

Days with
Product Estrogen Progestin active pills Manufacturer

Monophasic 50 �g
Ovral® Wyeth
Ogestrel® 0.5/50 50 mg EE 0.5 mg NOR 21 (+ 7 inert) Watson
Demulen® 1/50 Pfizer
Zovia® 1/50 50 mg EE 1 mg ED 21 (+ 7 inert) Watson
Ovcon® 50 50 mg EE 1 mg NE 21 (+ 7 inert) Warner Chilcott
Neocon® 1/50 Watson
Norinyl® 1 + 50 50 mg MES Watson
Ortho-Novum® 1/50 1 mg NE 21 (+ 7 inert) Ortho-McNeil

EE, ethinyl estradiol; LNG, levonorgestrel; NEA, norethindrone acetate; MES, mestranol DRSP,
drospirenone; NE, norethindrone; NOR, norgestrel; NGM, norgestimate; DSG, desogestrel; ED,
ethynodiol diacetate.

desogestrel [DSG], or DRSP) Ortho Tri-Cyclen® is approved by the
Food and Drug Administration (FDA) to treat acne vulgaris.

iii. Users with at risk of STD or HIV exposure need additional protection and
should use condoms and OCs.
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2. Early reproductive (18–29 years) first choice: 20, 25, (or 30) g EE OCs.
Young women may have increased bleeding problems on 20- g OCs with a
traditional 7-day pill-free interval and use of a 20 g EE monophasic or biphasic
OC with a shortened pill-free interval; a 25 g EE OC may result in better
bleeding control (Table 3). Use of a levonorgestrel-containing pill is associated
with good bleeding control.
a. Dysmenorrhea, bleeding control: all OC brands show benefit; 25- and 30- g

OCs better than some of the 20- g OCs. Reviews have shown levonorgestrel-
containing OCs to have good bleeding control (14).

b. PMS, PMDD, or fluid retention: all OCs may show benefit. The progestin
DRSP is a derivative of spironolactone and has some diuretic effect. Selection
of an OC with DRSP is a good choice for users with significant complaints
of PMS, PMDD, or fluid retention.

c. Acne, androgenic problems: all OCs show benefit. Consider low-androgenic
progestin OCs (norgestimate, DSG, or DRSP) if severe or if non-responsive
to other OCs. Ortho Tri-Cyclen is FDA-approved to treat acne vulgaris.

3. Late reproductive (30–35 years) first choice: 20–25 g EE OCs (Table 3).
a. Menorrhagia (heavy menses): all OCs show benefit. If menorrhagia is a prob-

lem while on an OC, switch to OC with levonorgestrel or one with lower EE
dose. Switching to pill with higher progestin to estrogen ratio results in less
endometrial stimulation and may result in less menstrual bleeding.

b. Bleeding problems: all OCs show benefit. If midcycle bleeding and spotting
is a problem while on OC, consider switching to an OC with stronger proges-
tin, such as one with levonorgestrel, or consider switching to a higher EE dose
OC. Estrogen increases endometrial growth and may improve bleeding con-
trol. In some instances, switching to a lower EE dose OC may be effective
because it lowers endometrial stimulation, which results in less endometrial
tissue and less bleeding.

c. Fibroids or endometriosis: all OCs may show benefit. Consider a stronger
progestin OC, such as one with levonorgestrel, or OC with as low a dose of
EE as possible.

d. Significant menstrual related problems: consider a low-dose 21-day
extended-cycle or continuous OC.

e. Obesity: for heavier women (>160 lb), consideration of 30- to 35- g pill (19),
extended-use OC (20), or vaginal ring (or Depo-subQ provera®, IUD,
barriers). Using more than 35- g OCs may increase the risk of venous
thromboembolisms and a risk–benefit ratio should be considered. As a user
gets older, risk of thrombosis may increase and fecundity decreases, there-
fore, using a low EE dose OC may be considered. Women over 35 with long-
standing obesity are good candidates for progestin only methods, barriers,
IUDs, or tubal sterilization.
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4. Perimenopausal or women over 35 years old (Chapter 14) who are healthy,
non-hypertensive, nonsmokers: first choice is 20 or 25 g OCs. Women in this
age group with longstanding obesity, hypertension, cigarette smoking, known
or suspected vascular disease, or diabetes may consider progestin-only methods,
barriers, IUDs, or tubal sterilization.
a. Perimenopausal symptoms (headaches, hot flushes) during pill-free interval:

consider switching to OC with shortened pill-free interval (Mircette®,
Kariva®) with EE 20 g/150 g DSG for 21 days, 5 days of 10 g EE, and only
2 days hormone-free (placebo pills) interval; or the new 20- g OC containing
3 mg DRSP with a 4-day hormone-free interval (Yaz®). (Note: product label-
ing states DSG-containing OCs have elevated risk of venous thromboembo-
lism compared with other low-dose OCs. New 20- g [lower dose] EE OC
pills Yaz or Loestrin® 24 Fe are good options.)

MANAGING PROBLEMS

The amount and potency of either the particular estrogen or progestin compo-
nent in an OC and the balance between the particular estrogen and progestin is
associated with hormonal side effects as listed in Table 6. Management of these
problems generally involves changing to an OC with a different estrogen to
progestin balance.

• Consider switching to another OC if current OC is associated with:
B Breakthrough bleeding, heavy menses: irregular, bothersome, or heavy bleed-

ing that continues after 2 months of use, consider OC with levonorgestrel or
lower EE to progestin ratio pill.

B Amenorrhea for two cycles: after negative pregnancy test, switch to OC with
higher EE to progestin ratio (switch either to an OC with a low progestin
impact, i.e., OCs with norgestimate [Ortho Tri-Cyclen-Lo®], or DRSP [Yasmin®],
or DSG [Cyclessa®, Velivet®] or switch to OC with higher dose EE).

B Acne is exacerbated on OC: switch to OC with norgestimate, DSG, or DRSP.
Ortho Tri-Cyclen is FDA-approved to treat acne vulgaris.

B Minor estrogen-related side effects that continue after 2 months: switch to OC
with lower EE dose, consider 20 g EE OC.
� Nausea or vomiting: switch to OC with 20 g EE or consider taking OCs

with dinner.
� Breast tenderness: switch to OC with lower EE (consider 20 g EE OC [21]).

B Headaches: stop OCs immediately if there are concomitant localizing signs,
auras (flashing lights), blurred vision, weakness, or numbness or if the user
is experiencing a worsening of migraines (could be a warning sign of impend-
ing stroke—plan for appropriate follow-up).
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� Check blood pressure.
� If blood pressure normal, headaches are simple, and there are none of the

symptoms above, consider switching to 20 g EE OC or progestin-only
method.

B Decreased libido: there is a dose-dependent suppression of endogenous tes-
tosterone production by OCs (22). Additionally, estrogen-dominant pills
increase sex hormone-binding globulin that binds up endogenous androgens:
switching to OC with 20 g EE or to a progestin-only OC may result in more
normal free testosterone levels and less negative impact on libido.

B Melasma: switch to progestin-only OC or consider one with 20 g EE.
B Mood swings: switch to 20- to 25- g OC; consider OC with a different

progestin from current OC; consider DRSP, norgestimate, or DSG, consider
extended-cycle or continuous OC.

B Weight gain: currently available low-dose OCs are generally not associated
with a weight gain (23–25), consider switching to 20–25 g EE OC. If fluid
retention is a problem, use an OC containing DRSP.

Table 6
Hormonal Side Effects of Oral Contraceptives

Estrogen excess Estrogen deficiency Progestin excess Progestin deficiency

Breast tenderness, Early midcycle Shortened menses Late breakthrough
increase in breast spotting bleeding and
size spotting

Heavy menstrual Decreased amount Acne, oily skin, Heavy menstrual
flow and clots of menstrual hirsutism flow and clots

flow
Dysmenorrhea No withdrawal No withdrawal Delayed onset of

bleeding bleeding menses
Uterine cramps Increased Dysmenorrhea

appetite
Nausea, vomiting Irritability
Cyclic weight gain Nervousness
Chloasma Cholestatic

jaundice
Lactation Mood swings

suppression
Vascular

headaches
Irritability
Decreased libido

Adapted from and quoted in ref. 31.
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INTRODUCTION
Progestin-only pills (POPs) are often referred to as mini-pills. POPs contain

about 35–75% of the progestin dose contained in combination oral contracep-
tives (OCs) but they are taken continuously without a pill-free interval. Their
effectiveness is generally similar to combination OCs. It is critical that POPs be
taken at the same time every day; failure to do this may explain the higher typical-
use failure rates reported in some studies. They are associated with more break-
through spotting and bleeding but fewer serious side effects. Although not as
well-studied as combination OCs, POPs are thought to have many of the same
non-contraceptive health benefits.

MECHANISM OF ACTION
To a limited degree, POPs suppress the midcyle peak of luteinizing and fol-

licle-stimulating hormone, and are only able to suppress ovulation in about half
of the cycles during use. POPs have multiple other actions that prevent preg-
nancy including the following:
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• Produce “hostile” cervical mucus—making it viscid, thick, and scanty, thus
preventing sperm penetration. Some reports indicate that the cervical mucus
becomes so impermeable to sperm that a back-up contraception method is not
needed until three consecutive pills are missed (1).

• Reduce cilia motion in the fallopian tube and decrease motility of the uterus and
oviduct, thus inhibiting ova and sperm transport.

• Reducing the size and number of endometrial glands, thus inhibiting implantation.

CLINICAL EFFECTIVENESS
With perfect use, the pregnancy rate for POP users is only slightly higher than

that seen with perfect use of combination OCs (0.5% versus 0.2–0.3%). For
typical use, the effectiveness rate is generally around 92–95%, although different
studies report significant variations. These variations likely result from differ-
ences in a study population’s ability to adhere to the strict criteria of taking the
POP at the same time each day. In a study of 358 obviously very compliant
women using POPs, the pearl index was 0.2 per 100 woman-years (2). Other
clinical studies report failure rates as high as 13% (1). Having a back-up method
for cycles in which pills are missed or ensuring easy access to emergency con-
traception is recommended, especially for the first 6 months of use.

Women with lower fecundity, such as breastfeeding women or women over
40 years of age, are ideal candidates for POPs. A nearly 100% effectiveness rate
was reported in as study of postpartum lactating women (3).

Recent studies have showed that women with the highest body weight have the
highest failure rates, although the differences are small.

ADVANTAGES OF POPs

POPs are a good option for many women for whom estrogen is contraindi-
cated. POPs are generally safer and not linked to many of the serious side effects
of combination OCs, such as thrombophlebitis and pulmonary embolism (1,4).
POPs are a good option in women over age 35 who smoke.

• POPs are rapidly reversible.
• Decreased risk of ectopic pregnancy (although as many as 10% of pregnancies

that do occur may be ectopic) (5).
• Easy to use because the user takes the same pill every day with no break.
• More sexual freedom because taking the POP does not interfere with sexual

relationships.
• Less menstrual blood flow.
• Less menstrual cramping.

Although not well-studied, the non-contraceptive health benefits of POPs
may include:
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• Decreased menstrual blood loss.
B Lowered risk of anemia.

• Decreased dysmenorrhea.
• Decreased cyclic mood changes or other premenstrual syndrome problems.
• Lowered risk of benign breast disease.
• Protection from endometrial cancer.
• Decreased pain from endometriosis.
• Decreased pelvic inflammatory disease (from thickened, impenetrable cervical

mucus).

DISADVANTAGES OF POPs

Unlike combination OCs, POPs must be taken at the same time each day with
no pill-free interval. The following disadvantages and risks are associated with
the use of POPs:

• Functional ovarian cysts are slightly more common in POP users compared with
users of combination OCs.

• Pregnancies (method failures) that occur are more likely to be ectopic pregnan-
cies (this a concern in heavier patients in which method failure may be higher).

• All progestin-only methods are associated with irregular bleeding (6).
B Breakthrough bleeding/spotting may account for 10–25% of POP users dis-

continuing use during the first year.
B POPs have a higher number of spotting/bleeding days than combination OCs.

• Minor side effects include:
B Headache, breast tenderness, and nausea.
B Androgenic side effects, such as acne or hirsutism.

• Weight gain has been a concern but is generally not a significant problem in POP
users (very low dose of progestin in POPs).

• There is no protection from sexually transmitted infections (STI) or HIV.
• Critical necessity to take the pill at the same time everyday.
• Contraceptive efficacy may be decreased substantially by other medications that

induce liver enzymes.
• Less information available than for combination OCs.

B There is limited data from large-scale population studies available and lim-
ited data to establish a risk–benefit profile.

CONTRAINDICATIONS TO USE

POPs are safe for the majority of women of reproductive age, although there
are certain absolute contraindications. The number of absolute contraindications
is much smaller than the list for combination OCs.
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• Pregnancy or suspected pregnancy.
• Current or history of breast cancer.
• Undiagnosed genital bleeding.
• Acute liver disease.

B Hepatic adenomas/carcinoma.
• Hypersensitivity to any component of the pill.

A relative contraindication would be current coronary artery disease or cere-
brovascular disease. As discussed in Chapter 15, use of POPs in women with
cardiovascular disease must be individualized. A risk–benefit analysis, informed
decision, and proper follow-up are advised.

EVALUATIONS, PATIENT SELECTION, AND COUNSELING

When evaluating a potential POP user, the following may be considered.
These are very similar to the issues covered when evaluating a potential combi-
nation OC user.

• Current gynecological issues:
B Sexual history, risk of STI exposure.
B Present and future fertility plans.
B Bleeding problems, fibroids, endometriosis.

• Demographics.
B Age, smoking status.

• Current problems, medical illnesses.
B Medications taken.

• Physical and pelvic examination.
B Blood pressure, weight.

• Laboratory assays.
B Pap test.
B Cervical tests for sexually transmitted diseases as indicated (rarely necessary

for a patient in a mutually monogamous relationship).
B Screening for anemia or abnormal lipids as indicated.

Good Candidates
The following are generally suitable candidates for POP use:

• Many women for whom estrogen is contraindicated because POPs have little or
no effect on clotting factors.

• Many women over 35 or 40 years of age who are not candidates or are poor
candidates for combination OCs.
B Smokers.
B Multiple cardiovascular disease risk factors (Chapter 15).
� Obese with risk factors.
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B Migraines.
B Sickle cell disease (7).

• Breastfeeding women (POPs have little or no effect on production of breast
milk).

• Women who experience problems with combination OCs including:
B Headaches.
B Decreased libido.
B Breast tenderness.
B Nausea or gastrointestinal upset.

• Women on sodium valproate and benzodiazepines (they do not reduce POP
contraceptive effectiveness).

Poor Candidates
• Women on enzyme-inducing drugs, such as phenytoin, barbiturates, or carbam-

azepine, because there is a significant risk of reduced contraceptive effectiveness
and caution advised (includes rifampicin, phenytoin, primidone, topiramate,
oxcarbazepine, and griseofulvin).

• Adolescents or adults who are unable or unwilling to be rigidly compliant.
• Obese (160 lb) women (pill may be less effective, although a risk–benefit analy-

sis is advised); older patients have lower fecundity and this may be taken into
consideration.

COUNSELING TIPS

• POPs must be taken at the same time everyday (ideally within 1 hour, but within
3 hours is acceptable).
B Never miss any days.
B On initiation, the very first pill is taken on the first day of normal menses (or

in some cases after a negative pregnancy test, when appropriate).
• Abnormal, unpredictable bleeding may be expected.

B Bleeding patterns may improve over time.
• Minor side effects, such as nausea or mood changes may decrease after several

cycles.
B Premenstrual syndrome symptoms may improve or worsen.

• Have a back-up method available for missed pill days or abstain from sexual
intercourse for specific time period as detailed below.

• If a pill is missed or if taken late, have a back-up method available or abstain from
sex for the period of time as detailed below.
B If a pill is missed, it should be taken as soon as possible and a back-up method

should be used until 7 days of uninterrupted POP use has been completed.
B If a pill is taken more than 3 hours late, a back-up method should be used for

2 days.
B If two pills are missed, back-up contraception should be used for one cycle.
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• Information or access to emergency contraception may be useful to some users.
• POPs offer no protection from STIs or HIV but may provide some protection

from pelvic inflammatory disease (upper tract infections).
B Adding the use of condoms advisable if a patient at risk of exposure to STIs

or HIV.
• Some women may ovulate during POP use.

B Women with regular menstrual cycles during POP use may be at slightly
higher risk for method failure. If these women suddenly miss a menstrual
period, they should get a pregnancy test and appropriate follow-up.

WARNING SIGNS

POP users should return to their clinic or contact their health care provider for
any of the following:

• Pelvic/lower abdominal pain: rule out ectopic pregnancy (ectopic pregnancy is
rare, but if patient has a positive pregnancy test, an ectopic must be ruled out).

• Heavy, continuous bleeding: rule out anemia.
• A sudden skipped period or onset of amenorrhea, especially after a pattern of

regular bleeding cycles: rule out pregnancy.
• Jaundice, light stools.
• The same warning signs are appropriate for POPs as combination OCs, although

many of the serious side effects are not common.

OPTIONS AVAILABLE

There are seven POPs containing 0.35 mg of norethindrone and one pill con-
taining 0.075 mg norgestrel on the market (Table 1). All POPs are taken every

Table 1
Progestin-Only Pills

Active pills
Progestin Product Progestin content per cycle Manufacturer

Levonorgestrel Ovrette® Levonorgestrel 28 Wyeth
0.075 mg

Norethindrone Micronor® Norethindrone 28 Janssen-Cilag
0.35 mg

Camila® 28 Barr
Errin® 28 Barr

Nor-QD® 28 Watson
Jolivette® 28 Watson
Nora-BE® 28 Watson

Ortho-Micronor® 28 Ortho-McNeil
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day at the same time of day with no pill-free days. The cost of mini-pills is
generally slightly higher than combined OCs regardless of the coverage.
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INTRODUCTION

After its introduction in 2002, the transdermal contraceptive patch became
one of the fastest growing birth control options in the United States (Fig. 1). Like
combination oral contraceptives (OCs), the contraceptive patch is effective and
rapidly reversible. The patch was designed to mimic the hormonal action of a 35-

g OC and carries many of the same advantages and disadvantages. It is expected
that the patch will have many of the same contraceptive and non-contraceptive
benefits associated with OCs. The biggest advantage of the patch is its once-a-
week administration. The most common side effects are application site reaction,
breast discomfort, nausea, and headaches (1). Recently, the package insert has
been changed to include a statement that patch users are exposed to about 60%
more estrogen than those using a typical oral contraceptive pill containing estrogen.
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PHARMACODYNAMICS

The contraceptive patch contains 6 mg norelgestromin and 0.75 mg ethinyl
estradiol (EE) and was designed to release 150 g of norelgestromin and 20 g
of EE through the skin into the blood stream per 24 hours. Norelgestromin is the
primary active metabolite produced following oral administration of norgestimate.
Following application, norelgestromin and EE rapidly appear in the circulation
and reach steady-state levels at 48 hours (0.3–1.53 ng/mL and 11–137 pg/mL,
respectively). These levels are within or higher than the therapeutic reference
ranges established for OrthoCyclen® (0.6–1.2 ng/mL and 25–75 pg/mL, respec-
tively). Therapeutic levels of norelgestromin and EE are maintained for the 7
days of routine patch wear and during 2 extra days of extended wear.

The half-life of norelgestromin is 28 hours and the half-life of EE is 17 hours.
Absorption and serum levels are not significantly affected by exposure of the
user to saunas, whirlpools, treadmills, or cold water baths.

Transdermally administered norelgestromin does not reverse the stimulatory
action of EE on sex hormone-binding globulin (SHBG), resulting in significant
increases in SHBG following patch administration (2) and other hepatic proteins
(Chapters 2 and 3). Increased levels of SHBG bind endogeous androgens result-
ing in lower levels of free testosterone following patch application.

METABOLISM

Transdermally administered hormones avoid the first-pass metabolism
through the gastrointestinal tract as seen with oral administration. Circulating
norelgestromin is eventually metabolized to norgestrel as well as other metabo-
lites. Circulating EE is metabolized to various hydroxylated metabolites and

Fig. 1. Contraceptive patch shown with a nickel for size comparison.
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their sulfate and glucuronide conjugates and elimination by renal and fecal
pathways.

MECHANISM OF ACTION

The mechanism of action of the contraceptive patch is the same as combina-
tion OCs; that is, the patch inhibits the midcyle gonadotropin surge and effec-
tively prevents ovulation (3). Although inhibition of ovulation is the primary
mechanism of action, combination OCs and the contraceptive patch also act on
other parts of the reproductive tract in the following ways:

• Cervical mucus: making it viscid, thick, and scanty, thus preventing sperm
penetration, inhibits capacitation of the sperm.

• Decreasing motility of the uterus and oviduct, thus inhibiting ova and sperm
transport.

• Diminishing endometrial glandular production of glycogen, making less energy
available for the blastocyst to survive in the uterine cavity.

• Decrease in ovarian responsiveness to gonadotropin stimulation.

CLINICAL EFFECTIVENESS

Like OCs, the patch is effective if used properly. The percentage of women
experiencing an unintended pregnancy during the first year of perfect and typical
use of the contraceptive patch is considered to be similar to OC use (0.2–0.3%
and 3–8%, respectively). In large clinical trials in North America, Europe, and
South Africa, the failure rate of the contraceptive patch was approximately 1%.
The patch appears to be less effective in women weighing more than 198 lb (4).

ADVANTAGES OF THE PATCH
• The biggest advantage of the patch is its once-a-week dosing that is very con-

venient for many users.
B High rates of perfect use in some studies (92% in patch users compared with

77.2% in OC users [5]).
B Good compliance in all age groups but particularly good in adolescents in

whom OC compliance is poor (6).
• Rapidly reversible.
• Verifiable, visible patch.
• Norelgestromin is a derivative of norgestimate, a progestin with minimal

androgencity (7).
• Because patches have the same mechanism of action, they are expected to have

the same non-contraceptive benefits that are associated with OCs (Chapter 2)
including:
B Bleeding control.
B Less cyclic mood changes, premenstrual syndrome.
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• Less dysmenorrhea.
• Decrease in androgen-related problems, such as acne.
• Decreased risk of endometrial and ovarian cancer.

DISADVANTAGES OF THE PATCH

• The patch is noticeable; privacy may be a concern.
• It is necessary to replace the patch weekly.
• About 1–2% of patches detach and need to be replaced.
• There are no generic equivalents and cost may be a concern.
• Room temperature storage necessary.
• Provides no protection against STDs and HIV (concurrent condom use advised

for women with risk of exposure).
• 20% Incidence of minor skin irritation, local rash, or redness.

B Residual adhesive may be left on skin.
B About 2% of users in clinical trials discontinued use because of skin irritation

from the patch.
• Common side effects are breast discomfort, nausea, headache, and dysmenorrhea.
• Health risks fall into the same categories as those seen with OCs.

B Blood clots, thrombophlebitis, pulmonary embolism.
� It is not known whether the patch is associated with higher risk of clotting

problems than currently available OCs, but the issue has been raised.
• Increased risk of stroke and myocardial infarction in high-risk populations,

such as smokers over 35 years of age or women with vascular disease.

SIDE EFFECTS

The most frequent side effects leading to discontinuation in users participating
in the clinical trials included:

• Application site reaction.
• Breast symptoms.
• Headache.
• Emotional liability.
• Nausea and/or vomiting.
• Dysmenorrhea.

Serious Side Effects
Similar contraindications for use of OCs applies to the patch. For many years,

uncontrolled hypertension or women over age 35 who smoke cigarettes have
been contraindications to the use of OCs. A recent World Health Organization
Technical Report states that women who do not smoke, who have their blood
pressure checked, and who do not have hypertension or diabetes mellitus have
no increased risk of myocardial infarction if they use combined OCs, regardless
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of their age (8). However, women with these risk factors or those with known
vascular disease/vessel narrowing should not use OCs or the patch because they
are at significantly increased risk (9).

An increased risk of the following are associated with OC use and apply to the
contraceptive patch (Chapters 2 and 3). With use of OCs, the increased risk of
these conditions is particularly of concern in women over 35 who smoke, or in
women with cardiovascular disease, obesity, hypertension, diabetes, or the spe-
cific risk factors listed under the Contraindications heading and in Chapter 3.
Close evaluation of the risk of clotting incidences in patch users in the United
States has been ongoing since media articles reported on several cases.

• Thrombophlebitis and venous thrombosis with or without embolism.
• Arterial thromboembolism.
• Pulmonary embolism.
• Myocardial infarction.
• Cerebral hemorrhage, cerebral thrombosis.
• Gallbladder disease.
• Hepatic adenomas or benign liver tumors.
• Mesenteric or retinal thrombosis.

Reproductive Effects
As with OCs, there is a slight delay (usually only a few weeks) in the return

of ovulation in women discontinuing use of the patch.

Breast Cancer Risk
The risk is assumed to be similar to the risk in OC users (Chapter 2). The vast

amount of studies show small or no changes in the relative risk of breast cancer
with OC use. It appears that the dose or type of either steroid, as well as duration
of OC use, is not related to breast cancer risk.

CONTRAINDICATIONS

OCs and patches are considered to be safe for the majority of women of
reproductive age, although there are certain absolute contraindications that are
listed in detail in Chapter 3.

• Significant risk factors for thrombosis or cardiovascular disease.
B Over age 35 with cigarette smoking, significat hyperlipidemia, migraine head-

aches, diabetes, systemic disease, obesity, or hypertension.
B Thrombophlebitis or thromboembolic disorders (current or past), known

thrombogenic mutations.
• Valvular heart diseases (other than asymptomatic mitral valve prolapse).
• Cerebrovascular or coronary artery disease.

B Systemic disease that affects the vascular system.
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� Lupus erythematosus.
� Diabetes with vascular involvement, retinopathy, or nephropathy.

• Hypertension.
• Surgery or prolonged immobilization.
• Cancer of the breast (past or present).
• Known or suspected pregnancy.
• Migraine headaches with localizing signs or worsening headaches during use.
• Undiagnosed genital bleeding.
• Acute or chronic hepatocellur disease with abnormal liver function, hepatic

adenomas/carcinoma.
• Known hypertriglyceridemia (between 350 and 600 mg/dL).
• OC-related jaundice.
• Hypersensitivity to any component of the product.

Relative Contraindications
Consider other methods after an appropriate risk–benefit analysis for the fol-

lowing conditions:

• Sickle cell disease/trait.
• Cigarette smoking (>15 cigarettes/day) by women younger than age 35.
• Migraine headaches.
• Weight more than 198 lb (effectiveness may be a problem).

Use when appropriate and follow as needed in women with the following:

• Gallbladder disease.
• Depression.
• Prolactin-secreting pituitary macroadenoma.
• History of cholestatic jaundice of pregnancy.

DRUG INTERACTIONS
Some drugs can interfere clinically with the action of OCs by inducing liver

enzymes that convert the steroids to more polar, less biologically active metabo-
lites. For this reason, drugs such as barbiturates, sulfonamides, griseofulvin,
phenylbutazone, phenytoin, carbamazepine, cyclophosphamide, and rifampin
(10) should not be given concomitantly with OCs and patches. Herbal products
containing St. John’s Wort may induce hepatic (cytochrome P450) enzymes and
may reduce effectiveness and result in breakthrough bleeding (Chapter 3).

COUNSELING AND PATIENT SELECTION
Evaluation of a potential patch user is similar to evaluation of a potential OC

user and includes the following:
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• Current gynecological issues:
B Menstrual cycle irregularities, anemia.
B Exposure to STD.
B Dysmenorrhea, premenstrual syndrome.
B Androgen excess, acne, hirsutism, polycystic ovarian syndrome.
B Endometriosis, fibroids.
B Recurrent ovarian cysts.
B Current and future childbearing plans.
B Past experience with use of OCs.

• Demographics:
B Age, marital status, occupation.

• Medications.
• Allergies.
• Surgeries.
• Smoking history.
• Family history, especially thrombosis or cardiovascular disease.
• Medical problems:

B Known clotting irregularities, thromboembolic disease.
B Known cardiovascular disease or risk factors.
B Hypertension.
B Obesity.
B Diabetes.

• Physical examination:
B Vital signs and weight (elevated blood pressure and long-standing obesity

may have a significant impact on safety; additionally, current weight may
have significant impact on efficacy).

B Breast and pelvic examination with cervical cytology are recommended at
baseline and yearly.

• Laboratory assays if indicated:
B Cervical tests for STDs as indicated (not necessary for women in mutually

monogamous relationships).
B Screening for anemia, insulin resistance, or abnormal lipids if indicated.

INSTRUCTIONS TO USE

• If user chooses a first-day start (applying the patch within 24 hours of the start
of a period), no back-up contraceptive is needed.
B If a patch is not applied within 24 hours of menses, or if choosing a Sunday

start, 1 week of a back-up contraception method, such as condom, spermi-
cide, or diaphragm, should be used. (Alternatively, a new user can abstain
from sexual contact for 1 week.)
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• The patch is applied to dry, healthy skin in one of four areas (buttocks, abdomen,
upper torso excluding breasts, or outside upper arm; detailed instruction avail-
able at website) (11).
B Half the protective liner is peeled away and the sticky surface is applied to the

skin. The other half of the liner is removed and the patch is pressed firmly with
the palm of the hand for 10 seconds.

B Apply patch to dry, nonirritated skin (do not apply right after bath or shower
as skin may have microscopic wetness that can lead to increased skin irritation).

B Make sure patch is firmly placed making sure that all the edges are sticking
and that the patch remains smooth after application.

B Check the patch every day to make sure it is in place.
B Extra patches are available in case a patch comes off (Fig. 2).

• If a patch is partially or completely detached for less than 24 hours, reapply the same
patch or replacement patch immediately; no back-up contraception necessary.

• If a patch is detached for more than 24 hours or user is unsure on how long it has
been detached, the user should start a new cycle immediately by applying a new
patch and establishing a new patch change day. Back-up contraception, such as
condoms, spermicides, or diaphragm must be used for 1 week of the new cycle.
B Do not use supplemental adhesives or wraps to hold the patch in place.
B Any residual adhesive can be removed with baby oil.

Fig. 2. Case for storage of second- and third-week patches, shown with information on
the extra patch that is included as a spare.
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• A new patch is used weekly for 3 weeks followed by 1 week off.
B Remove the old patch and apply a new patch to a different area of the skin.

• Withdrawal bleeding should occur during the patch-free fourth week.
B Abnormal bleeding/spotting may occur for 1–3 months after starting use of

the patch.

Timing of Initiation
• Adolescents: after three regular menstrual cycles.
• Switching from OCs: start patch on first day of withdrawal bleeding but no later

than 4–5 days after last active pill.
• Switching from DMPA: start patch on any day before the day that the next

injection is due.
B Starting the patch on the first Sunday before the day that the next injection is

due is common.
• Switching from intrauterine device: start on day of intrauterine device with-

drawal and use back-up method for 7 days, unless removal is on first day of
menses,

• Switching from implant: start immediately on day of removal.
• Postabortion: initiate immediately (if not started within 5 days, follow instruc-

tions for new starter and use back-up method in meantime).
• Postpartum non-breastfeeding: initiate at 1 month postpartum.

B Fully breastfeeding: a progestin-only pill is preferred because combination
OCs and patch may decrease milk production.

B Partially breastfeeding: a combination OC or patch can be used after 6 months
postpartum.

• Perimenopausal: low-dose OCs or patch for cycle control and symptom relief
(Chapter 14).

Warning Signals
Patients should be instructed to contact their physician/health care provider if

they have any of the following:

• No withdrawal bleeding or spotting for 2 months (spotting counts as withdrawl
bleeding as long as it occurs in the pill-free interval): pregnancy must be ruled out.

• Severe leg pain: rule out blood clot.
• Abdominal pain: rule out pregnancy, ectopic pregnancy, infection, or blood clot.
• Sharp chest pain, shortness of breath, coughing of blood: possible pulmonary

embolism.
• Crushing chest pain or tightness in the chest: indicating possible heart attack.
• Blurred vision, speech problem, visual problem: possible blood clot or stroke.
• Numbness or weakness of arm or leg: possible blood clot or stoke.
• Severe or increased frequency of headache: discontinue method because this

may be a warning of potential stroke.
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• Jaundice or yellowing of the skin or eyeballs, dark-colored urine, or light-col-
ored bowel movements: indicates liver disease.

POOR CANDIDATES FOR THE PATCH

• Women on enzyme-inducing drugs, such as phenytoin, barbiturates, or carbam-
azepine because there is a significant risk of reduced contraceptive effectiveness
with OCs and presumably with patch use.
B When using Griseofulvin and rifampin, caution advised.

• Disorganized, poor compliance likely.
• Multiple skin allergies, skin conditions.
• Weight more than 198 lb.

COUNSELING TIPS

• The patch can be applied to one of four areas of the body: the buttocks, abdomen,
upper torso (front and back excluding the breasts), or upper outer arm.

• Every new patch is applied on the same day of the week, known as the patch
change day.
B It is important that new patches are placed in a new location each time.
B The patch change day can be identified on the dial in the storage case (Fig. 2).

• No creams, lotions, powders, makeup, or other products should be applied to the
skin where the patch will be placed.

• OCs offer no protection from STDs (no protection from lower tract transmission
and infection).

• Minor side effects, such as breakthrough spotting or bleeding, breast tenderness,
nausea, and headache may decrease after several cycles.

• If a user misses timely placement of patch at the start of a patch cycle: apply the
first patch of new cycle. This is now the new patch change day. Back-up contra-
ception should be used for 1 week.
B If a user misses new patch placement in the middle of the patch cycle: for up

to 48 hours late, apply the new patch immediately. The next patch should be
applied as usual. No back-up protection needed. (Patch has 2-day grace period
in steroid release.)

B If a user is more than 48 hours late to place new patch: start of new cycle; this
is now the new patch change day; back-up contraception needed for 1 week.

B If a user forgets to remove a patch at the end of a patch cycle: user should
remove the patch and start the next cycle on the usual patch change day.
� There should never be more than 7 patch-free days. If there have been more

than 7 patch-free days, back-up contraception is needed for 7 days.
• If the user wishes the change the patch change day, she should complete her

current cycle and remove the third patch on the correct day. During the patch-
free week, she should apply the new patch on the “selected” day, before the
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normal date, and this becomes the new patch change day. In no case should there
by more than 7 consecutive patch-free days.

• Lack of withdrawal bleeding for one cycle: user may continue using patch if she
has adhered to the prescribed schedule.
B If user has missed two consecutive periods (no bleeding or spotting), preg-

nancy should be ruled out.

PRODUCT

The contraceptive transdermal patch is a thin, flexible, beige-colored, 20-cm2

(1.75 sq. in.), two-layered, matrix-type patch with a clear plastic backing that is
removed before application (Fig. 1). The backing layer consists of an outer low-
density pigmented polyester layer and an inner polyester layer. On the outside of
the backing layer is a heat-stamped “ORTHO EVRA™ 150/20”. This layer
provides structural support and protects the inner layer from the environment.
The inner layer contains the active medication and also a polysobulylene/
polybutene adhesive. There is a clear polyester film backing that protects the
adhesive layer during storage and is removed just before placement.
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INTRODUCTION
In development for more than 20 years, the first vaginal ring contraceptive

(NuvaRing®) was approved by the Food and Drug Administration in 2001 and
marketed in 2002. Like oral contraceptive (OC) pills, the ring is safe, effective,
and rapidly reversible (1). It offers the lowest estrogen dose of any estrogen–
progestin contraceptive product marketed in the United States. It is worn for 21
days then removed and discarded. Bleeding ensues and 7 days later a new ring
is inserted to start the next cycle. The advantages and side effects are similar to
OCs. Ring users are expected to experience similar non-contraceptive health ben-
efits as pill users. The biggest advantage of ring use is its once-a-month insertion
and removal. Ring users do not have the burden of taking a pill every day and yet
they retain complete control of initiating and discontinuing use of the method.

PRODUCT DESCRIPTION
The vaginal ring is designed to release 15 g of ethinyl estradiol (EE) and 120 g

of etonogestrel daily over a 24-hour period. Hormone release remains steady
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even if use is extended up to 28 days. Unlike OCs, there are no daily fluctuations.
Etonogestrel, also called 3-keto-desogestrel, is the active metabolite of
desogestrel, a progestin found in several OCs. Instead of giving a pro-drug as
with oral mestranol or desogestrel products, the vaginal ring releases the active
estrogen and progestin compounds directly into the pelvic bloodstream.

The ring measures 54 mm in diameter, two sizes smaller (or 11 mm smaller)
than the smallest ring of a diaphragm-fitting kit. It is half as thick as menopausal
vaginal rings with a cross-sectional diameter of 4 mm (Fig. 1). The ring is made
of a polymer called ethylene vinyl acetate or Evatane®. This plastic is used to
make blood bags, ocular inserts, and the progesterone intrauterine device. Most
of the ring is composed of a translucent polymer/hormone mixture coated with
a thin, 0.1 mm outer layer composed of polymer alone. The outer layer meters
hormone release over time.

The absorption of hormone through the vagina is rapid, reaching therapeutic
hormone levels of EE and etonogestrel during the first day of use. The half-life of
both steroids is 20 and 22 hours for EE and etonogestrel, respectively (2). The
incidence of nausea in ring users is the same as in OC users (3). Bioavailability of
etonogestrel and EE is 100 and 56%, respectively (4). Placement of the ring is limited
only by comfort issues because hormone release occurs anywhere in the vagina.
The user need not fit or verify placement as long as the ring rests inside comfort-
ably. Most women do not feel the ring because it lies on top of the pelvic floor
muscles. When she sits or stands the ring occupies a nearly horizontal position.

Serum hormone levels remain therapeutic for at least 7 days beyond the 21
days of labeled use (Fig. 2). No extra contraceptive precautions are recom-
mended for women who extend wear for up to 1 week beyond the labeled dura-
tion of action. Even then, some hormone is still released until removed.

Fig. 1. Contraceptive vaginal ring shown with a penny for a size comparison.
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METABOLISM
Both EE and etonogestrel are primarily metabolized by the liver P450 isoen-

zyme 3A4. The aromatric ring of EE is hydroxylated and/or methylated forming
a number of water-soluble metabolites that circulate free or conjugated to sul-
fates or glucuronide. The estrogen metabolites have little estrogenic potency and
are ultimately eliminated in urine and feces. When a single OC tablet with 30 g
of EE and 150 g of desogestrel is ingested, the major plasma compound present
during the first 24 hours is etonogestrel (3-keto-desogestrel [5]). Sixty percent
of desogestrel radioactivity is excreted in the urine and 35% in feces. Etonogestrel
is conjugated with sulfonic and glucuronic acid for excretion. Predominant
etonogestrel metabolites are compounds hydroxylated at C5, C6, and the C13-
ethyl moiety.

Women with impaired liver or kidney function may have difficulty metabo-
lizing or eliminating sex steroids. Women who develop jaundice should discon-
tinue any hormonal contraceptive including the ring. The liver is stimulated to
produce globulins in proportion to the serum EE levels whether the EE is given
orally or vaginally (6). Sex hormone-binding globulin (7) and clotting factors (8)
increase during ring use as seen with oral products. Lipid changes are minimal
after 6 months of contraceptive ring use. Total cholesterol and high-density
lipoprotein remain the same. There are increases in triglycerides and decreases
in lipoprotein(a) similar to changes seen with use of an OC containing
levonorgestrel and EE (9).

MECHANISM OF ACTION
Combination hormonal contraceptives act by inhibiting ovulation in more

than 97% of cycles (10). Data with the ring shows that follicles of up to 13 mm

Fig. 2. Serum hormone levels remain therapeutic for at least 7 days beyond the 21 days
of normal use.
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in size shrink rapidly and do not progress to ovulation when the ring is admin-
istered (11). Despite this fact, because individual variation is marked, hormone-
free intervals more than 7 days are not recommended. A back-up birth control
method is recommended for the first 7 days when initiating use more than 5 days
after a natural menses or following a hormone-free interval longer than 7 days
(see product package insert).

Other minor mechanisms of OC steroids include cervical mucus alteration
(12), altered uterotubal peristalsis, reduced endometrial glycogen production,
reduced glycodelin secretion, and reduced endometrial gland proliferation (13).
It is reasonable to assume that the contraceptive ring also acts through these
mechanisms. It has not been used as an emergency contraceptive and does not
afford protection against acquisition of sexually transmitted infections (STIs).

CLINICAL EFFECTIVENESS

Between 1 and 2% of women using the ring for 1 year (13 cycles) experienced
a pregnancy during clinical trials (Pearl index 1.2, 95% confidence interval: 0.7–
1.8) (1). Less than 1% of women who used the ring properly became pregnant.
There was no variation in efficacy by weight when divided into deciles. Study
participants in the highest decile weighing 167 lb or more were as likely to
experience a pregnancy (1.2%) as other women. No pregnancies were noted in
the 74 women weighing from 189 to 272 lb (14).

Efficacy in “actual use” was evaluated in 130 high-risk young women ran-
domized to use the ring for 3 months and then an OC for 3 months or vice versa.
Four subjects experienced pregnancy during ring use compared with nine while
assigned to the OC (15). OC efficacy is estimated to be 92% in actual use com-
pared with more than 99% with perfect use. Two-thirds of women starting pills
are still using pills at 1 year (16). Continuation rates in a clinical trial of the
vaginal ring were similar with 70% of women completing 1 year of use (17).

Unscheduled bleeding plagues hormonal contraceptive users reducing
acceptability and resulting in discontinuation. A Cochrane review pointed to 20

g oral products as being particularly prone to poor cycle control among oral
options. The cycle control of the ring is superior to that of a higher dose (30 g)
OC (Fig. 3) (3). Additionally, the incidence of expected bleeding during the ring-
free interval is reassuring at 98.8% (18).

ADVANTAGES OF THE CONTRACEPTIVE RING

• Once-a-month dosing.
• Discreet, verified only by a clinician or intimate partner.
• Rapidly reversible.
• Highly effective, even in overweight women (11).
• Lowest estrogen dose of any combination hormonal contraceptive.
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• Excellent control of unscheduled breakthrough bleeding and spotting from the start.
• Simple to insert and remove (patient-controlled).
• No package to store.
• One-week reserve for women who forget to remove ring on day 21.
• Can be removed for up to 3 hours per day.
• Reduces dysmenorrhea (19).
• Encourages vaginal colonization of hydrogen peroxide-producing lactobacillus (20).
• The same non-contraceptive benefits expected as with combination OCs (Chapter 2).

B Reduced monthly bleeding.
B Reduced acne or other androgen-related problems.
B Decreased risk of endometrial and ovarian cancer.
B Decreased risk of pelvic inflammatory disease.

DISADVANTAGES OF THE CONTRACEPTIVE RING
• No generic equivalents.
• No protection against STIs or HIV transmission.
• Volume of normal vaginal secretions increased (18).
• May slip or dislodge with straining or intercourse.
• Cannot be used by certain women with severe vaginal prolapse.
• Unfamiliar technology for drug delivery requires more counseling.

SIDE EFFECTS
The ring is associated with similar side effects as low-dose OCs, except for the

2.6% who experienced device-related events like ring expulsion, foreign body

Fig. 3. Bleeding pattern. Contraceptive ring compared with 30 g/150 g LNG OCs.
(Adapted from ref. 45.)
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sensation, or coital problems (21). The most frequent side effects reported by
women using the ring in clinical trials (1) were:

• Headache (5.8%).
• Vaginitis (5.6%).
• Leukorrhea (4.8%).
• Nausea (3.2%).
• Emotional lability (2.8%).
• Breast tenderness (2.6%).
• Dysmenorrhea (2.6%).

There were no increases in pathological vaginitis or changes in cytology with
ring use (22).

Cardiovascular Disease Risk
The same contraindications for use of combination OCs apply to the ring.

Women with uncontrolled hypertension (23) or women over age 35 who smoke
cigarettes should not use them. A recent World Health Organization Technical
Report (24) states that women who do not smoke, have normal blood pressure,
and no cardiovascular risk factors such as obesity or diabetes show no increased
risk of stroke (25). With use of low-dose OCs, the increased risk of myocardial
infarction or stroke is primarily seen in women over 35 who smoke, or in those
women with risk factors such as obesity, diabetes, or hypertension (see Chapters
2 and 3).

Risk of thromboembolism is associated with OC use and applies to the con-
traceptive ring as well:

• Thrombophlebitis and venous thrombosis with or without embolism.
• Arterial thromboembolism.
• Pulmonary thromboembolism.
• Retinal or mesenteric thrombosis.

Other serious adverse events noted with OCs include:

• Hypertension (a drug-related idiosyncratic reaction).
• Gallbladder disease.
• Hepatic adenomas or benign liver tumors.

Reproductive Effects
As with combination OCs (25), there may be a slight delay in the return of

ovulation in women discontinuing use of the ring. Although anecdotal reports
suggest a higher incidence of multiple ovulation in the first cycles after OC
discontinuation, an increase in the risk of dizygotic twins has not been well
substantiated (26). Pregnancies conceived before normal cycles resume should
be carefully dated—with a first trimester ultrasound if possible. There are no
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teratogenic effects apparent for pregnancies conceived during use of combina-
tion OCs or if OCs are used during the first trimester (27).

Breast Cancer Risk
The risk of developing breast cancer is assumed to be similar to OCs (Chapter

2). The vast amount of studies shows small or no changes in the relative risk of
breast cancer with OC use (28). No dose effect is noted. Among women with
hereditary breast cancer, ever-users do not show any increased risk with OC use
compared with non-users (29).

Contraindications
OC, rings, and patches are safe for the majority of women of reproductive age.

Certain absolute contraindications apply to all combination hormonal contracep-
tives (Chapter 3):

• Valvular heart disease (other than asymptomatic mitral valve prolapse).
• Cerebrovascular or coronary artery disease.

B Systemic disease that affects the vascular system.
� Lupus erythematosus.
� Diabetes with vascular disease including:
� Retinopathy or nephropathy.

• Severe or uncontrolled hypertension.
B Hypertension in women over 35 is a relative contraindication.

• Thrombophlebitis or thromboembolic disorders current or past.
• Major surgery with prolonged immobilization.
• Cigarette smoking in women older than 35.
• Cancer of the breast (past or present).
• Cancer of the endometrium or any other estrogen-dependent neoplasia.
• Known or suspected pregnancy.
• Migraine headaches that worsen with use have localizing signs.
• Undiagnosed genital bleeding.
• Acute or chronic hepatocellur disease with abnormal liver function.
• Hepatic adenomas/carcinoma.
• Known hypertriglyceridemia (between 350 and 600 mg/dL).
• Cholestatic jaundice of pregnancy or hormone-related jaundice.
• Hypersensitivity of any component of the product.

Use with caution and follow women appropriately who:

• Smoke cigarettes heavily (>15 cigarettes/day) regardless of age.
• Have common migraine headaches.
• Have prolactin-secreting pituitary macroadenoma.
• Are depressed.
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• Have undiagnosed amenorrhea.
• Have sickle cell disease.
• Have well-controlled hypertension in women under age 35.
• Have gallbladder disease.

DRUG INTERACTIONS
Ring drug delivery is not altered by simultaneous tampon use. Fourteen healthy

women used four tampons per day for 3 days while wearing the contraceptive
ring without altering serum levels of EE or etonogestrel (30). Nonoxynol-9
co-administration had no effect on serum levels either (31). Concomitant use of
miconazole vaginal suppositories actually resulted in a slight increase in serum
hormone levels (32). All these products can be used without compromising the
efficacy of the contraceptive ring.

Some drugs can interfere clinically with the action of combination OCs by
inducing liver enzymes that convert the steroids to more polar, less biologically
active metabolites. For this reason, drugs such as barbiturates, sulfonamides,
griseofulvin, phenylbutazone, phenytoin, carbamazepine, cyclophosphamide,
felbamate, and rifampin (33) or herbal products containing St. John’s Wort (34)
given concomitantly may reduce the ring efficacy. High-dose oral products con-
taining 50 g EE (not mestranol) may be a better choice for women on these
medications, although a risk–benefit analysis should be done. The estimated
reduction in EE and progestin with anticonvulsants is at least 40% (35,36).

COUNSELING AND PATIENT SELECTION
To evaluate patients for combined hormonal contraception, a thorough history

that checks for absolute contraindications and a blood pressure check are all that
is necessary to begin use given the remarkable safety of these products (37).
Weight is optional but important to obtain, if possible, given widespread concern
about weight gain among users and non-users alike. Randomized, placebo-con-
trolled studies do not suggest significant weight change in placebo versus OC
users over 1 year (38). It is common to suggest a follow-up visit within 3 months
to encourage compliance and method continuation, but there is no clear data to
support the actual impact of that practice (39).

Many women prefer to receive health care and contraception simultaneously.
Other gynecological issues are usually addressed simultaneously including:

• Current gynecological issues.
B Menstrual cycle irregularities, anemia.
B Exposure to STIs.
B Dysmenorrhea, premenstrual syndrome.
B Androgen excess, acne, hirsutism.
B Endometriosis, fibroids, recurrent ovarian cysts.
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B Current and future childbearing plans.
B Past experience with hormonal contraception.

• Demographics:
B Age, marital status.

• Concurrent problems:
B Illnesses.
B Medications.
B Allergies.
B Surgeries.
B Smoking.
B Family history, especially of thrombophlebitis.
B Medical problems or significant risk factors.
� Cardiovascular disease, hypertension, diabetes.
� Clotting abnormalities, thromboembolic disease.

• Physical examination.
B Vital signs and weight.
B Breast and pelvic examination.
� Cervical cytology.

• Laboratory assays.
B Pap test in sexually active women over 20 years old.
B Cervical tests for STDs as indicated (strongly recommended if new partner

since last examination).
B Screening for anemia, insulin resistance, or abnormal lipids if indicated.

Instructions To Use
• New users may choose to place the ring within 5 days of the onset of normal

menses without back-up contraception.
• A new ring is used for 3 weeks then discarded.
• Withdrawal bleeding occurs during the ring-free week in 99% of cycles (19).

TIMING OF INITIATION

• Adolescents: after three regular menstrual cycles.
• Switching from OCs: start ring at any time during the 28-day cycle. Wear ring

for 21 days then remove.
• Switching from intrauterine device: remove intrauterine device during menses

and begin ring within 5 days of the onset of menses.
• Switching from DMPA or depo-subQ provera 104™ start ring on any day up to

the injection due date.
• Postabortion: initiate immediately (if not started within 5 days, user should use

a back-up method or abstain during the first week of ring use).
• Postpartum non-breastfeeding: initiate at 2–4 weeks postpartum.
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• Fully breastfeeding: a progestin-only or non-hormonal contraceptive is tradi-
tionally preferred because estrogen-containing hormonal products may decrease
milk production (40), although the evidence for this is based on women in
resource-poor setting, not in a US population (41).

• Partially breastfeeding: any low-dose combination hormonal contraceptive
can be considered. The ring, with the lowest estrogen dose available, is an
excellent option.

• Perimenopausal: the ring provides for cycle control and symptom relief.

 Warning Signals
Patients should be instructed to contact their physician/health care provider if

they have any of the following:

• No withdrawal bleeding for 2 months (mild spotting counts as withdrawal bleed-
ing): pregnancy must be ruled out.

• Numbness or weakness of arm or leg (indicating possible stoke) (42).
• Jaundice or yellowing of the skin or eyeballs, dark-colored urine, or light-col-

ored bowel movement (indicating liver disease).
• A: abdominal pain.

C: chest pain that is sharp or crushing or tightness in the chest (possible heart
attack); shortness of breath or coughing blood (possible embolism).

H: headache that increases in frequency or severity.
E: eye problems, such as blurred vision or scotomata.
S: speech problems (possible stroke) or severe leg pain (possible DVT).

Poor Candidates
• Women on enzyme-inducing drugs such as phenytoin, barbiturates, griseoful-

vin, rifampin, or carbamazepine because there is a significant risk of reduced
contraceptive effectiveness with the ring (43).

• Women with total procedentia.
• Women unable to touch their vagina because of musculoskeletal or other problems.

Counseling Tips
• The ring does not protect against STIs.
• Minor side effects, such as breakthrough spotting or bleeding or headache, may

decrease after several cycles.
• If the user forgets to remove the ring on the correct day, the user should remove

it as soon as she remembers. If it is within 28 days of insertion she should discard
the ring and place a new one 7 days later. If it was worn more than 28 days, she
should insert the new ring immediately, skipping the ring-free interval that month.
If it was worn for more than 35 days, use back-up for 7 days.

• Women who are oriented to the calendar may use the ring for 25 days per month
then remove it (44).

• Expect increased normal vaginal secretions while using the ring (18).
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SUMMARY

The contraceptive ring delivers a combined estrogen and progestin contracep-
tive via a once-a-month delivery system. It has similar efficacy to oral or
transdermal delivery, yet offers the lowest dose of estrogen. The ring is user-
controlled and is easy to insert and remove from the vagina. It affords privacy and
simplicity with once-monthly insertion and no package to store. It increases
healthy secretions in the vagina without increasing vaginal infections or patho-
gens. The steady release of hormone over the 28-day extended life of the product
affords greater contraceptive protection in high-risk young women compared
with controls. Simultaneously tampon, spermicide, and antimycotic use do not
reduce serum steroid delivery by the ring.
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INTRODUCTION
Depo-Provera® (depot medroxyprogesterone acetate [DMPA]) is an extremely

effective contraceptive agent. Since its introduction into the market in the 1960s,
DMPA has been used for a variety of gynecological conditions including
endometriosis and abnormal menstrual bleeding. For many years, DMPA was
also commonly used “off-label” as a contraceptive agent, especially in women
who were not candidates for oral contraceptive (OC) pills. In 1992, the Food and
Drug Administration (FDA) approved the marketing of DMPA as a contracep-
tive agent.
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In December 2004, depo-subQ provera 104™, (depo-subQ), a newly formu-
lated medroxyprogesterone acetate, was approved by the FDA as a new contra-
ceptive option. Subsequently, depo-subQ received approval from the FDA as a
treatment of endometriosis-related pain. Depo-subQ is given subcutaneously
and uses a much smaller needle than DMPA (Fig. 1).

The package insert for both DMPA and depo-subQ includes a “black box”
warning concerning possible bone loss. Both formulations should be used as a
long-term birth control method (that is, longer than 2 years) only if other birth
control methods are inadequate.

HISTORY

Unlike most of the progestins currently used in OC pills, medroxyprogesterone
acetate (MPA) is a derivative of progesterone rather than testosterone. MPA is
a 17-acetoxyprogesterone compound and is the only progestin of this type (i.e.,
a progesterone derivative) used for contraception (Fig. 2).

MPA does not have androgenic activity and was initially used in OCs more
than 30 years ago. Regulatory approval of contraceptive agents containing MPA
was halted when it was reported that ingestion of MPA by beagle dogs was
associated with the development of mammary cancer. DMPA remained on the
market only as a treatment for endometriosis. It was later discovered that beagle
dogs, unlike humans, metabolize MPA to estrogen. After worldwide epidemio-
logical studies showed no increase in breast cancer risk in DMPA users, DMPA
received regulatory approval as a contraceptive method in 1992.

PHARMACODYNAMICS
MPA can be detected in the systemic circulation within 30 minutes after

intramuscular injection (1). Although there is some variation of serum MPA

Fig.1. Side-by-side comparison of Depo-Provera with the newer depo-subQ provera 104
showing the smaller gage needle used for the subcutaneous injection.
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levels among individuals, serum levels of MPA rise steadily and reach effective
blood levels (>0.5 ng/mL) within 24 hours after injection. Levels of MPA remain
at effective levels for at least 3 months and are detectable in the circulation (>0.2
ng/mL) in some users as late as 7–9 months. MPA serum levels in many users
remain at effective levels for as long as 4–6 months. The long duration of action
results from its slow absorption from the injection site. The principal metabolite
of MPA that has been identified is a 6 -methyl-6 ,17 ,21-trihydroxy-4-preg-
nene-3,20-dione-17-acetate that is excreted in the urine.

Estradiol levels vary considerably, but remain below 100 pg/mL during the
first 4 months after injection. In one study, estradiol levels drawn on the sched-
uled day of a repeat DMPA injection varied between 15 and 100 pg/mL (mean,
approximately 42 pg/mL) (2).

MECHANISM OF ACTION

MPA is a 17-acetoxy-6-methyl progestin that has progestogenic activity in the
human (3). There are three mechanisms of action that make injectable MPA (iMPA)
one of the most effective reversible methods of contraception currently available.

Fig. 2. Derivatives of 17 -hydroxyprogesterone acetate (17-acetoxyprogesterone)
include medroxyprogesterone acetate, chlormadinone acetate, and cyproterone acetate.
Manipulation of the steroid structure results in significant changes in progestational and
anti-androgen activity. (From ref. 44 with permission.)
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• Ovulation: suppression of the hypothalamus and inhibition of ovulation is the
major mechanism of action (2).

• Cervical mucus: making it viscous, thick, and scanty, thus preventing sperm
penetration; sperm are unlikely to reach the oviduct and fertilize an egg.

• Endometrium: becomes thin and atrophic (4).
B Endometrium does not secrete sufficient glycogen to provide nutrition for a

blastocyst entering the endometrial cavity.

Suppression of estradiol concentrations and a possible direct action of depo-
subQ on lesions of endometriosis (causing thinning and atrophy) are likely to be
responsible for the therapeutic effect on endometrial-associated pain.

CLINICAL EFFECTIVENESS

iMPA is an extremely effective contraceptive.

In a large World Health Organization clinical trial, the 1-year pregnancy rate
with use of DMPA was only 0.1% and the 2-year cumulative rate was only 0.4%
(5). Following perfect use, pregnancy failure rate is 0.3%, whereas typical use
failure rate is 3%. Adjusting the dose for weight is not necessary. When depo-
subQ was administered for contraception, no pregnancies were detected among
2042 women using depo-subQ for up to 1 year.

• Following perfect use, pregnancy failure rate is 0.3%.
• Typical use failure rate is 3%.
• Adjusting the dose for weight is not necessary.

For the treatment of endometriosis, depo-subQ given every 3 months was sta-
tistically equivalent to leuprolide given every 3 months across all endometriosis-
associated pain categories (i.e., pelvic pain, pelvic tenderness, painful periods,
painful intercourse, and hardening/thickening of tissues) in an 18-month study.

ADVANTAGES OF LONG-ACTING PROGESTIN INJECTABLES
DMPA and depo-subQ have many advantages including:

• Dosing once every 3 months.
B Depo-subQ given subcutaneously rather than intramuscularly.

• Highly effective method.
• Private.
• May be used in breastfeeding women 6 weeks postpartum.
• Effectiveness not affected by weight.
• Data links some of the non-contraceptive benefits associated with OCs with DMPA:

B Decreased blood loss.
� Less risk of anemia (6).
� Amenorrhea is an advantage to some users.
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B Less dysmenorrhea.
B Decreased cyclic mood changes (for some users).
B Decreased risk of endometrial cancer (7) and ovarian cancer.
B Decreased risk of pelvic infection (6).
B Decreased risk of ectopic pregnancy.

• Compliance good when prescreening excludes women who are not prepared for
bleeding changes.

• Depo-subQ is FDA-approved for management of pain associated with
endometriosis.

B Treatment every 3 months with depo-subQ is equivalent to leuprolide 11.25
mg (Lupron Depot) intramuscularly every 3 months in reducing endometrio-
sis-associated pelvic pain, but with some fewer side effects.

� Both treatment groups showed some bone mineral density (BMD) loss, but
mean losses significantly less for women taking depo-subQ (0.3 versus
1.65%). BMD returned to pretreatment levels after discontinuing depo-
subQ treatment for 12 months. Those who discontinued leuprolide
continued to show BMD losses of 1.3% in the femur and 1.7% in the spine.

� Depo-subQ users had significantly fewer vasomotor symptoms (8).

• Decreased risk of sickle cell crisis.
• Decreased frequency of grand mal seizures in women with epilepsy (9,10).

DISADVANTAGES OF LONG-ACTING PROGESTIN INJECTABLES

• Unpredictable, irregular, and frequent bleeding episodes.
• Amenorrhea common (disadvantage to some users who are reassured by the

presence of menses).

B 50% After 1 year of use.
B 70% After 2 years of use (11).

• Injection necessary every 3 months.

B Office fees and co-pays may add significant cost.

• Return of fertility delayed; delay is minimally 3 extra months and is usually as
long as 10 months (3).

• Weight gain in some users linked to an increased appetite (12).

B 5–10 lb in first year of DMPA (13).
B In one comparative study, there was no difference in weight gain during the

first year of DMPA, Norplant®, or OC use (14).

• Provides no protection against STIs and HIV.

B Concurrent condom use advised for women with risk of exposure to STIs.

• Local reaction or problems at injection site.
• Not possible to discontinue the method immediately if problems develop.
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SIDE EFFECTS

The most common side effect is bleeding abnormalities, including irregular,
heavy, or frequent bleeding or amenorrhea.

• Continuation rates are affected by bleeding problems and may be as low as 26–
50% at 1 year (11,15).

• Breast symptoms, tenderness, or galactorrhea.
• Headache is a commonly reported adverse effect (9%).
• Depression. Although the product labeling lists depression and mood changes

as adverse effects of DMPA, several studies report that these occur in less than
5% of users.

• Emotional liability, nervousness, fatigue, depression, dizziness.
• Nausea.
• Allergic reaction.
• Change in cervix: erosion and secretions.
• Acne.
• Weight gain.

B May be a problem in some users (5–10 lb/year), although studies report
conflicting results (13).

B Some observational trials have reported no significant changes in weight gain
in DMPA users over long periods of time (16).

• Pain at injection site (5%), change in color of injection site.
• Increased sweating, muscle cramps, sexual problems, hot flushes.
• Labeling for DMPA and depo-subQ carries a black box warning regarding loss

of BMD that is increased with long-term use.

Cardiovascular Disease Risk

All studies to date have shown that progestin-only methods of contraception do
not increase the risk of the serious consequences attributed primarily to the
estrogenic component of combination OC pills, including thrombophlebitis
and pulmonary embolism (17,18).

• A World Health Organization study reports no change in hypertension, venous
thromboembolism, or myocardial infarction after 2 years of use (19).

• A slight deterioration of carbohydrate metabolism in long-term DMPA users is
reported in some studies (20,21).

• Cross-sectional studies generally report lower levels of high-density lipoprotein
cholesterol, increases in low-density lipoprotein levels, and small or no changes
in other parameters (13) in users. The long-term effect of these changes is unknown.

Risk of Bone Loss
In addition to blocking ovulation, DMPA also reduces ovarian estradiol produc-

tion (22,23) that can lead to declines in BMD in users. There are at least 10 epide-
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miological studies and numerous prospective longitudinal documenting changes
in BMD in DMPA users compared with controls (24,25). Current DMPA users
show some decrease of bone loss that is greater with longer duration of use (26,27).

The bone loss appears to be reversible after stopping use (28–30) and use of low-
dose estrogen supplementation (monthly estradiol cypionate injections) during use
may prevent any BMD decline. In a 2-year double blind, randomized trial of 123
adolescents, the addition of low-dose estradiol supplementation to DMPA resulted
in no decline in BMD (31). A similar finding was also reported for adult users (32).
Smoking and low calcium intake may be contributory risk factors.

The loss in BMD during DMPA use may be similar to that seen in pregnant
or lactating women (33,34). This effect is transient and after weaning there is
recovery of BMD to pre-pregnancy values (35). There is no evidence that either
prolonged lactation or use of DMPA in adolescents or adults results in an
increased fracture risk.

Black Box Warning
Women who use medroxyprogesterone may lose significant bone mineral

density. Bone loss is greater the longer the drug is used and may not be
completely reversible. It is unknown if the use of medroxyprogesterone in
adolescents or young adults will reduce bone mass and increase the risk for
osteoporotic fracture in later life. Women should only use medroxy-
progesterone as a long-term birth control method (longer than 2 years) if other
birth control methods are inadequate.

Risk of Weight Gain
Weight gain of 5–10 lb/year has been reported in many studies. Many obser-

vational trials, however, have reported no significant changes in weight gain in
DMPA users over long periods of time (36). In one study, there was no difference
in weight gain during the first year of use of either DMPA, Norplant, or OCs (13).

However, DMPA has been linked to an increased appetite for some users (12)
and a weight gain of 5–10 lb in first year of use of DMPA may occur (13,37). Use
of the lower-dose depo-subQ may result in a lower risk of side effects including
weight gain. Research is ongoing.

Reproductive Effects
There is a delay in the return of ovulation in women discontinuing use of

DMPA injections (38). The minimal delay is 3 months and the average delay is
10 months.

Breast Cancer Risk
Two large case–control studies indicate the relative risk of diagnosis of breast

cancer among all DMPA users is not significantly increased (relative risk [RR]:
1.2, confidence interval [CI]: 0.96–1.15; RR: 1.0, CI: 0.8–1.3, respectively)
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(39,40). When data from these studies were pooled, the overall risk in long-term
users (>5 years) was not increased (RR: 1.0, CI: 0.70–1.5) (41).

However, in women who had started use within the past 5 years and were
mainly younger than 35 years of age, there was a significantly increased risk of
diagnosis of breast cancer (RR: 2.0, CI: 1.5–2.8). This finding is similar to that
associated with use of OCs and women whose first-term pregnancy occurred at
an early age. Thus DMPA, similar to other contraceptive steroids, does not
change the overall incidence of diagnosis of breast cancer but may promote
growth and detection of a pre-existing cancer (42).

CONTRAINDICATIONS

MPA injections are safe for the majority of women of reproductive age, although
there are certain contraindications:

• Known or suspected pregnancy.
• Before evaluation of genital bleeding.
• Acute or chronic hepatocellular disease with abnormal liver function.
• Liver tumors.
• Cancer of the breast (past or present).
• Hypersensitivity to any component of the product.

Relative Contraindications
• Stroke, ischemic heart disease, known vascular disease.

B Multiple cardiovascular disease risk factors: age, smoking, diabetes, and
hypertension.

• Uncontrolled hypertension.
• Current thrombophlebitis or thromboembolic disorders.
• Migraine headaches with localizing signs.

Benefits of iMPA use (with appropriate follow-up) generally outweigh the
risks in the following conditions:

• Valvular heart disease.
• Controlled hypertension.
• Diabetes with no vascular disease.
• Hyperlipidemia.
• History of deep vein thrombosis/pulmonary embolism.
• Major surgery with prolonged immobilization.
• Migraine headaches without focal neurological symptoms.
• Depression or history of postpartum depression.
• Gall bladder disease, past OC- or pregnancy-related cholestasis.
• Use with rifampicin and certain anticonvulsants.
• Use with antiretroviral therapy.
• Adolescents under the age of 18.
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• Cervical dysplasia or cancer.
• Endometrial cancer.

DRUG INTERACTIONS

Aminoglutethimide (Cytadren®) administered at the same time as medroxy-
progesterone may decrease the effectiveness of iMPA.

Some drugs can induce liver enzymes that may increase the conversion of
steroids to more polar, less biologically active metabolites. For this reason, bar-
biturates, sulfonamides, griseofulvin, phenylbutazone, phenytoin, carba-
mazepine, cyclophosphamide, and rifampin (43) may affect the contraceptive
efficacy. This should be taken into consideration when these drugs are used,
although there is less of a concern when DMPA is used compared with the effect
in OC users.

GOOD CANDIDATES FOR LONG-ACTING
PROGESTIN INJECTABLES

• Women with iron deficiency anemia from heavy menstrual bleeding.
• Women who need short-term contraception, such as those getting a rubella

vaccination, awaiting tubal sterilization, using Acutane, or immediately follow-
ing Essure procedure or male partner vasectomy.

• Older women who can not use estrogen-containing contraceptives and who do
not have known vascular disease.

• Breastfeeding women after 6 weeks postpartum.
• Women who find daily, weekly, monthly, or “at the time of intercourse” options

difficult to use.
• Obesity (>30 body mass index).

B iMPA is generally safe and effective for obese women, although further
weight gain is a concern; assurance that use of iMPA should be accompanied
by restriction of caloric intake and regular exercise.

• Heavy cigarette smoking (>15 cigarettes/day), regardless of age.
• Women with sickle cell disease.
• Women with epilepsy.
• Women with endometriosis-related pain or dysmenorrhea.

COUNSELING AND PATIENT SELECTION
Good candidates are women that are willing to:

• Accept changes in menstrual bleeding and a 5- to 10-month delay in return of
fertility.

• Get adequate calcium intake.
• Limit their calorie intake.
• Get regular exercise.
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Evaluation of a potential iMPA user includes the following. Bold items are
conditions under which iMPA may be a particularly good choice because it may
have a beneficial effect.

• Current gynecological issues.
B Menstrual cycle irregularities or anemia.
B Endometriosis or fibroids.
B Dysmenorrhea.
B Problems with past use of OCs.
B Cyclic problems or premenstrual syndrome.
B History of pelvic inflammatory disease.
B History of ectopic pregnancy.
B Exposure to STI or HIV (condom protection indicated).
B Androgen excess, acne, hirsutism, or polycystic ovarian syndrome.
B Recurrent ovarian cysts.
B Current and future childbearing plans.

• Demographics.
B Age, marital status, occupation.

• Family history.
• Concurrent problems, illnesses.

B Smoking.
B Medications.
B Allergies.
B Surgeries.
B Medical problems.
� Thromboembolic disease.
� Cardiovascular disease.
� Hypertension.
� Diabetes.
� Liver disease.
� Sickle cell disease.
� Epilepsy.

• Physical examination.
B Vital signs and weight.
B Breast and pelvic examination, cervical cytology.

• Laboratory assays as indicated.
B Pregnancy test.
B Cervical tests for STIs for women not in mutually monogamous relationships.
B Screening for anemia, insulin resistance, or abnormal lipids as indicated.

INSTRUCTIONS TO USE
Instructions and training for home injections is provided by some health care

providers; up to 1 year of coverage may be provided.



Chapter 7 / Long-Acting Progestin Injectables 111

• The initial injection should be given within the first 5 days of menses.
B 150 mg DMPA is given intramuscularly into the hip or arm once every 3

months (13 weeks).
B 104 mg Depo-subQ is given by subcutaneous injection into the anterior thigh

or abdomen once every 3 months (12–14 weeks). Depo-subQ is not formu-
lated for intramuscular injection.

• Users should understand that their normal menstrual bleeding pattern will be
altered following injection; abnormal, frequent, or infrequent bleeding/spotting
may occur immediately.
B The longer injections are used, the higher the frequency of amenorrhea; at 1

year, about 50% of users have amenorrhea.
• Users schedule a return visit in 3 months for the next injection.

B If a dose of medroxyprogesterone contraceptive is missed or delayed past the
recommended 3 month interval, another form of birth control should be used
to ensure contraceptive protection.

B A pregnancy test may be indicated before the next injection if the return visit
is prolonged.

Timing of Initiation: Starting or Switching to iMPA
• Adolescents: after 3 regular menstrual cycles.

B Because of the potential impact on bone density, use in adolescents under age
18 recommended only if benefits outweigh risks and there is no other accept-
able method available.

• Switching from OCs: injection no later than day 5 of pill-free interval.
• Switching from intrauterine device: initiate immediately on day of removal.
• Switching from implant: initiate immediately on day of removal.
• Postabortion (spontaneous or induced): initiate immediately (if not started within

5 days, follow instructions for new starter and use back-up method in meantime).
• Postpartum non-breastfeeding: initiate as early as 5 days but generally 3–4

weeks postpartum.
• Fully breastfeeding: initiate 6 weeks or longer.
• Perimenopausal: begin by day 5 of menses. May give symptom relief and de-

crease amount of overall bleeding.

Switching From iMPA to Another Method
• Switching from iMPA to another method: begin new method on the Sunday

before or on any day up to the day that the next injection is due.

Warning Signals
Patients should be instructed to contact their physician/health care provider if

they have any of the following:

• Unusually heavy, prolonged bleeding, lightheadedness, fainting.
• Severe depression.
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• Abdominal pain: rule out pregnancy, ectopic pregnancy, infection, or blood clot.
• Allergic reaction (difficulty breathing, tightness of throat, hives, or swelling of

the lip, tongue, or face).
• Marked redness, pus, bleeding, or prolonged pain at injection site.

GENERAL WARNING SIGNALS

Although these are not commonly associated with iMPA use, they are important
warning signals that should be reported immediately to a health care provider.

• Repeated, severe, or increased frequency of headaches.
B High blood pressure.
B Blurred vision.
B Numbness in arm or leg.

• Chest pain, difficulty breathing.
• Yellowing of skin or eyes, nausea, abdominal pain (liver disease).

COUNSELING TIPS
• No rubbing of the injection site after administration.
• The abnormal bleeding patterns are not harmful.
• If the pattern of bleeding is excessive or worrisome, the user should contact the

health care provider.
B Medications are available for bothersome, prolonged bleeding problems

(short-term OC pills, progestins, estrogens).
• iMPA offers no protection from STIs, although a decrease in upper tract pelvic

inflammatory disease is reported in studies.
• Minor side effects of breast tenderness, nausea, mild depression, or headaches

may decrease after several cycles.
• When discontinuing iMPA, it may take several months for regular menstrual

cycles to return.
• The longer iMPA is used, the more common amenorrhea is.
• Limiting caloric intake and increasing exercise is important, especially for users

complaining of weight gain. With continued weight gain after attempts to limit
calorie intact and increase exercise have failed, switching to another contracep-
tive method may be advised.

• Smoking, low calcium intake, and lack of weight-bearing exercises may exac-
erbate bone loss in iMPA users and should be avoided. Calcium supplementa-
tion is an excellent choice, especially for those with a low calcium intake.

• Women selecting iMPA should be well-informed about the drug and know other
options for birth control. (DMPA has received criticism in the past and it is
important to insure that no iMPA user has been “pressured.”)

OPTIONS AVAILABLE

Depo-Provera is available in 1-mL injection vials containing 150 mg MPA as
a sterile, white, injectable suspension. It should be stored at room temperature
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(15–30 C). Just before injection, the vial should be vigorously shaken so that a
uniform suspension is administered.

• The recommended dose for contraceptive protection is 150 mg DMPA every 3
months (13 weeks) administered by deep intramuscular injection into the but-
tocks or upper arm.
B It is recommended that this injection be given during the first 5 days after the

onset of a normal menstrual period (or before the fourth to sixth week post-
partum in a non-breastfeeding patient).

B To increase assurance that the patient is not pregnant at the time of adminis-
tration, a negative pregnancy test may be advised.

• The recommended dose of DMPA for endometriosis is 50 mg weekly or 100 mg
every 2 weeks intramuscularly for at least 6 months. The resumption of ovula-
tory cycles is often significantly delayed following this regimen.

Depo-subQ is available in prefilled syringes each containing 0.65 mL (104
mg) of MPA sterile aqueous suspension for subcutaneous injection.

• Depo-subQ is given every 3 months (4 times a year) for contraceptive protection.
B Same dose is given for treatment of pain associated with endometriosis.
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INTRODUCTION
Subdermal contraceptive implants offer women long-acting, controlled

release of progestins. Over the past 20 years, they have been approved in more
than 60 countries and used by more than 11 million women worldwide. Their
high efficacy along with ease of use make them a good contraceptive option for
women who require progestin-only methods because they should not use estro-
gen, teens who find adherence to a contraceptive regime difficult, as well as
healthy adult women who desire long-term protection (1). Norplant®, no longer
marketed in the United States, garnered 1 million American users but was diffi-
cult to insert and remove (2,3). Now, a highly effective and long-lasting single-
rod etonogestrel subdermal implant (Implanon®) will make implant contraception
available again in the United States.

BENEFITS OF IMPLANTABLE CONTRACEPTIVES
Implants offer a variety of benefits to women. They provide long-term, effec-

tive pregnancy prevention without the need for any action of the user. Implant
contraception is cost-effective compared with short-acting methods or an unplanned
pregnancy. The sustained administration of a low dose of progestin and maintenance

Contraceptive Implants
Introducing Implanon®

Philip D. Darney, MD, MSc

CONTENTS

INTRODUCTION

BENEFITS OF IMPLANTABLE CONTRACEPTIVES

ADVANTAGES OF PROGESTIN-ONLY CONTRACEPTION

MECHANISM OF ACTION

IMPLANON: THE SINGLE-ROD ENG IMPLANT

SUMMARY

REFERENCES



118 Darney

of stable serum levels provide high efficacy, a long duration of action, a short
fertility recovery time, and no cardiovascular effects.

Research and development of progestin-only subdermal implants began more
than 35 years ago, but initial research with implants containing very low doses
of progestins found that these implants were unsuccessful in preventing ectopic
pregnancies. Development of Norplant, a six-capsule implantable system using
the potent progestin levonorgestrel (LNG) followed. In 1991, it became the first
US FDA-approved contraceptive implant. More than 1 million US women chose
Norplant as their contraceptive. Norplant proved to be highly effective; over a 7-
year duration of use, only about 1% of users became pregnant. Despite low rates
of pregnancy and few serious side effects (4–8), limited supplies of the silastic
components and unwarranted negative media coverage led to Norplant’s with-
drawal from distribution in 2002, leaving no implant alternative for American
women (9).

The 15-year experience with Norplant instigated further development and
improvements in implant design. A two-rod LNG system was approved in 1998,
but never marketed in the United States. The US FDA is currently reviewing a
contraceptive implant containing 68 mg of etonogestrel (ENG), the active
metabolite of desogestrel, in a single rod made of ethylene vinyl acetate (EVA;
Fig. 1). This one-implant contraceptive, called Implanon, is the most effective
hormonal method of birth control ever developed and should soon become avail-
able in the United States. This implant is used by more than 2 million women in
Europe and Asia. In Australia, one-fourth of all contracepting women are
Implanon users.

ADVANTAGES OF PROGESTIN-ONLY CONTRACEPTION

Long-acting, progestin-only contraceptives, such as Implanon, Norplant, the
Mirena® intrauterine contraceptive, and Depo-Provera, are highly effective and
safer than oral contraceptive (OC) pills because they do not contain an estrogen

Fig. 1. Implanon. From Implanon package insert, Organon USA, Roseland, NJ, 2004.



Chapter 8 / Contraceptive Implants 119

that can provoke deep vein thrombosis. Progestin-only contraceptives offer
women with contraindications to estrogen exposure and those who are
breastfeeding an alternative to estrogen-containing methods, such as the combi-
nation OC pill, the contraceptive patch, and the vaginal ring.

LNG, the gonane progestin in Norplant, binds with high affinity to the proges-
terone, androgen, mineralocorticoid, and glucocorticoid receptors, but not to
estrogen receptors. ENG (also known as 3-keto-desogestrel) has shown no estro-
genic, anti-inflammatory, or mineralocorticoid activity, but has shown weak
androgenic and anabolic activity, as well as strong antiestrogenic activity.
Norplant, with six capsules, and the one-rod Implanon system result in nearly
equivalent serum concentrations of LNG and ENG, respectively (Fig. 2). Unlike
LNG, which is bound mainly to sex hormone-binding globulin, ENG is bound
mainly to albumin, which is not affected by endogenous or exogenous estradiol
concentrations. The overall safety of ENG has been demonstrated through stud-
ies of combined estrogen–progestin OCs and progestin-only OCs, both of which
use desogestrel as a component.

MECHANISM OF ACTION
Progestin-containing implants have two primary mechanisms of action: inhi-

bition of ovulation and restriction of sperm penetration through cervical mucus
(10). The LNG implants disrupt follicular growth and inhibit the ovulatory pro-
cess through exerting negative feedback on the hypothalamic–pituitary axis,
causing a variety of changes that range from anovulation to insufficient luteal
function. A small number of women using LNG implants will have quiescent

Fig. 2. Mean serum progestin concentrations in Norplant® and Implanon®.
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ovaries, but most will begin to ovulate as blood concentrations of LNG gradually
fall after 2–3 years of implant use. The ENG implant suppresses ovulation by
altering the hypothalamic–pituitary–ovarian axis and downregulating the lutein-
izing hormone surge, which is required to support the growth and maturation of
ovarian follicles.

Even if follicles grow during use of progestin implants, oocytes are not fertil-
ized. If the follicle ruptures, the abnormalities of the ovulatory process prevent
release of a viable egg. Anti-estrogenic actions of the progestins affect the cervical
mucus, making it viscous, scanty, and impenetrable by sperm. These ovarian and
cervical mechanisms of action provide high contraceptive efficacy and occur
before fertilization. No signs of embryonic development have been found among
implant users, indicating that progestin implants have no abortifacient properties.

IMPLANON: THE SINGLE-ROD ENG IMPLANT

The high efficacy of Implanon, developed, manufactured, and marketed by
Organon, results from the ability of a low dose of ENG to suppress ovulation, as
well as the long duration of action of the implant. After subdermal insertion,
users need do nothing more to have nearly complete protection from pregnancy
for up to 3 years (11). Implanon’s one rod provides great improvements over the
previously available six-capsule Norplant system in time and ease of insertion.
In the US and European trials, which began 10 years ago, average insertion time
of Implanon was 1 minute and removal time was 3 minutes—much faster than
Norplant (2,12).

Implanon’s convenience is enhanced by other design features as well. The
inserter is preloaded and disposable (see Fig. 3). Because only one rod is
implanted, there is no chance of moving previously placed rods out of position
during the insertion of subsequent ones. It is not necessary, as it was with
Norplant, to create channels under the skin with local anesthetic, which made
implants difficult to palpate after insertion. In addition, EVA, the plastic from
which Implanon is made, is less likely then Norplant’s Silastic to form a fibrous
sheath that can prolong removals. These differences simplify the insertion and
removal technique for Implanon. For patients, this simplicity means little dis-
comfort at insertion or removal, an unobtrusive implant, and almost no scarring.
For clinicians, it means simpler insertion and removal procedures of predictably
short duration.

Implanon: Pharmacology
Implanon consists of one non-biodegradable rod of 40% EVA and 60%

etonogestrel (40  2.0 mm) covered with a rate-controlling EVA membrane 0.06
mm thick. The rod contains 68 mg ENG, initially absorbed by the body at a rate
of 60 g per day and slowly declining to 30 g per day after 2 years of use. The
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high initial rate of absorption is probably because of a significant amount of ENG
released from the uncovered ends of the implant. Peak serum concentrations (266
pg/mL) of ENG are achieved within 1 day after insertion, suppressing ovulation,
which requires only 90 pg/mL or more (10,11,13). Like other contraceptive
steroids, serum levels of ENG are reduced in women taking liver enzyme-inducing
drugs such as rifampicin, griseofulvin, phenytoin, and carbamazepine, but are
not affected by antibiotics. Steady release of ENG into the circulation avoids
first-pass effects on the liver. Bioavailability of ENG remains nearly 100% through-
out 2 years of use. The elimination half-life of ENG is 25 hours compared with
42 hours for Norplant’s LNG. After implant removal, serum ENG concentrations
become undetectable within 1 week (see Fig. 4). Return of ovulation occurs in
94% of women within 3–6 weeks after method discontinuation (8,11,13).

Implanon: Effectiveness
In clinical trials, the ENG implant demonstrated 100% contraceptive effec-

tiveness with a Pearl Index of 0 per 100 woman-years (confidence interval: 0.00–
0.08). The efficacy of the single-rod ENG implant was studied in clinical trials
of 2043 women for a total of 74,000 months of use: 835 women completed 2–3
years and an additional 526 used the ENG implant for 3 years or longer. Neither
intrauterine nor ectopic pregnancies were observed during these trials. Among
the subjects were 365 women whose body weight was 154 lb (70 kg) or more,
none of whom became pregnant, although serum concentrations were lower in
heavier users (see Fig. 5) (11).

Fig. 3. Implanon insertion device.
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Implanon: Metabolic Effects
Published studies regarding the ENG implant indicate that metabolic effects

are minimal and unlikely to be clinically significant. The ENG implant does not
appear to have any clinically meaningful effect on lipid metabolism, carbohy-
drate metabolism, liver function, hemostatic factors, blood pressure, thyroid
function, or adrenal function (14–17).

Implanon: Safety
Overall, implants, including the ENG implant, are regarded as safe, with

adverse event rates (including death, neoplastic disease, cardiovascular events,
anemia, hypertension, bone density changes, diabetes, gall bladder disease,

Fig. 4. Etonogestrel decline after Implanon® removal.

Fig. 5. Effect of weight on serum etonogestrel levels.
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thrombocytopenia, and pelvic inflammatory disease) comparable with women
not using implants (18,19). The ENG implant reduced or eliminated menstrual
pain in 88% of women previously experiencing dysmenorrhea; pain increased in
only 2% of the ENG implant users (20). In a study comparing 42 lactating
mother–infant pairs using the ENG implant compared with 38 pairs using intrau-
terine devices, there were no significant differences between groups in milk
volume, milk constituents, timing and amount of supplementary food, or infant
growth rates (21).

Low-dose progestin contraceptives have few contraindications. They may be
less effective in obese women and in those using drugs that stimulate the liver’s
cytochrone metabolism of steroids (such as rifampin and phenytoin).

Implanon: Insertion and Removal
Although Implanon is designed to facilitate rapid and simple insertion and

removal, clinicians should first be trained in the specific technique for Implanon
(22). Insertion of the ENG implant is less complex than insertion of the six-
capsule LNG implant, with the average insertion time for the ENG implant
ranging between 1 and 2 minutes. The disposable trocar comes preloaded. The
tip of the needle has two cutting edges, with different slopes. The extreme tip has
a greater angle and is sharp to allow penetration through the skin (see Fig. 6). The
second, upper angle is smaller and unsharpened to reduce the risk of incorrectly
placing the implant in the muscle. It is imperative that the implant be placed
subdermally for efficacy and easy removal. Under aseptic conditions and with or
without local anesthesia, the implant is inserted subdermally on the inner aspect
of the nondominant arm, 6–8 cm above the elbow. After insertion, the implant
may not be visible but must remain palpable.

Removal requires making a 2-mm incision at the distal tip of the implant and
pushing the other end of the rod until it pops out (23) (see Fig. 7). Mean removal
time is about 3 minutes (confidence interval: 2.6–5.4 minutes) (24). Pain, swell-
ing, redness, and hematoma have been reported following insertion and removal.
Because return to ovulation is rapid following removal, women still desiring
contraception should begin another method immediately or have a new rod
inserted through the removal incision.

IMPLANON: TIMING OF INSERTION AND REMOVAL

For women who either have not been using a contraceptive method or have
been using a nonhormonal method, insertion should occur between days 1 and
5 of menses. For women presently using a combination OC, a progestin-only OC,
or an intrauterine contraceptive device, the ENG implant can be inserted any-
time, and the OCs continued until the pack is completed. For women changing
from injectable contraception, insertion should occur on the day on which the
next injection is scheduled. All women should be advised to use an additional
barrier method of contraception for 7 days following insertion. If the ENG implant
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Fig. 6. Implanon insertion.

Fig. 7. Implanon removal.
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is the contraceptive method selected following an abortion or delivery, it can be
inserted immediately (25); no additional contraceptive method is required. In all
cases, pregnancy should be excluded before insertion, although there is no evi-
dence that hormonal contraceptives cause birth defects.

The ENG implant can be removed at any time at the woman’s discretion, but
if left in place, remains effective for 3 years.

Implanon: Disadvantages
Although progestin-only contraceptives, such as Implanon, offer users a safe

and effective method of preventing pregnancy, they have some drawbacks.
Implants require a minor surgical procedure by trained clinicians for insertion
and removal. Cost-effectiveness of the method depends on long-term use; early
discontinuation negates this benefit (26). Lack of protection against sexually
transmitted infections (STIs) is a disadvantage of the ENG implants, as well as
all nonbarrier contraceptive methods.

Side effects associated with the ENG Implanon implant include menstrual
irregularities (infrequent bleeding [26.9%], amenorrhea [18.6%], prolonged
bleeding [15.1%], frequent bleeding [7.4%]), weight gain [20.7%], acne [15.3%],
breast pain [9.1%], and headache [8.5%]), but these symptoms rarely provoked dis-
continuation (12,20,27). Women using any of the progestin-only methods will
notice changes in bleeding patterns. A comparative study of bleeding patterns in
single capsule ENG implant users and six-capsule LNG implant users found a
statistically significant decrease in mean number of bleeding/spotting days for
Implanon compared with Norplant (15.9–19.3 versus 19.4–21.6; p = 0.0169) (28).

Because total uterine blood loss is reduced, users of progestin-only contracep-
tives (as well as OCs) are less likely to be anemic. However, the study also found
that users of ENG implants had more variable bleeding patterns than users of the
LNG implants (28).Figure 8 shows the differences in bleeding between Norplant
and Implanon, but it is impossible to predict which of these patterns a woman is
likely to experience (29). Despite side effects and dependence on clinicians to
insert implants, most women using implantable contraception are satisfied with
the method, citing its long duration of use, convenience, and high efficacy.

Implanon: Discontinuation Rates
Discontinuation rates for the ENG implant have varied by area of use, ranging

from 30.2% in Europe and Canada to 0.9% in Southeast Asia (20,24). Bleeding
irregularities are cited as the most common reason for discontinuation of the
ENG implant. A meta-analysis of 13 studies published between 1989 and 1992,
found that among 1716 women using the ENG implant, 5.3% discontinued in
months 1–6, 6.4% discontinued in months 7–12, 4.1% discontinued in months
13–18, and 2.8% discontinued in months 19–24. Overall, 82% of women contin-
ued to use the ENG implant for up to 24 months (12).
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Implanon: Counseling
Counseling women to expect bleeding irregularities reduces discontinuation

owing to this problem. Prospective users should be provided with complete
information about bleeding irregularities so they can make informed decisions
regarding the side effects they are willing to accept to benefit from high contra-
ceptive efficacy. Pre-insertion counseling and post-insertion follow-up are
essential for continued use of implants. Satisfaction with the method increases
with proper counseling and minimizes costly removals. Implant counseling
should address the following (30):

• Advantages and disadvantages of implants compared with other methods.
• Possible side effects, particularly altered bleeding patterns.
• Absence of inherent protection against STIs and measures to overcome this lack

of protection.
• User-specific lifestyle and health issues.

Sexually active women are exposed to the risk of pregnancy as well as to the
risk of STIs, such as HIV, hepatitis B, human papillomavirus, Chlamydia
trachomatis, syphilis, and gonorrhea, whose sequelae may be life threatening.
Implantable contraceptives neither increase the risk of nor offer protection against
STIs (31). Women counseled about contraception should also be informed about
the risks of STIs. They should be advised that use of condoms concomitantly with
an effective method of pregnancy prevention is the best means of protection
against unintended pregnancy and STIs. It seems likely that Implanon, like OC
pills and DMPA, reduces the risk of pelvic inflammatory disease (PID).

Clinical experience with the ENG implant has reinforced that method effec-
tiveness and satisfaction are closely associated with patient education and pro-
vider training. The ENG implant was introduced to Australia in May 2001.
During the first 18 months of use, an unexpectedly high number of adverse
incidents were reported and 100 unintended pregnancies occurred (32). Almost
universally, these events were traced to improper insertion by untrained clini-
cians, and poor patient selection, timing, and counseling. Policies that adequately

Fig. 8. Vaginal bleeding pattern: Implanon® versus Norplant® randomized, controlled trial.
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document the process, procedure, and patient consent were initiated by the Royal
Australian College of General Practitioners and have corrected the problems.

SUMMARY
Progestin-only contraceptive implants provide safe, convenient, and highly

effective long-term contraception with high continuation rates. The six-capsule
LNG implant and the single-rod ENG implant have been used successfully by
millions of women worldwide. The introduction of Implanon to US women and
their clinicians will provide an additional contraceptive that offers effectiveness
independent of user adherence to a routine action, long duration of effectiveness,
absence of estrogen, ease of use, reversibility, and overall safety. Implanon will
contribute to clinicians’ ability to offer a wider choice of contraceptive options,
so that each woman can select a method that best fits her circumstances, prefer-
ences, and lifestyle.
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INTRODUCTION

Intrauterine devices offer safe, effective, long-term contraception and should
be considered for all women who seek a reliable, reversible contraception that
is effective before coitus (1).
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Women in the United States currently may choose between two forms of
intrauterine contraception (IUC): the 380 mm2 copper T intrauterine device (IUD)
(TCu380A, marketed as ParaGard®) and the levonorgestrel intrauterine system
(LNG-IUS, sold as Mirena®) (Fig. 1). Both devices offer excellent, reversible,
long-term contraception, but each manifests a unique profile of benefits and side
effects. Generally speaking, women using the copper IUD maintain their men-
strual cycles, but are more likely to experience menorrhagia. With the LNG-IUS,
endometrial suppression results in an alteration of bleeding patterns and 20% of
users become amenorrheic within 1 year of use and the majority of users become
amenorrheic by 5 years (2,3).

The LNG-IUS releases 20 g LNG every 24 hours during 5 years of use. After
5 years, the device releases 14 g LNG per day (4), which is sufficient for it to
remain efficacious for 2 additional years (5). The TCu380A is approved for 10
years of use, but provides effective contraception for as long as 12 years (6).

HISTORICAL PERSPECTIVE

At the peak of IUD popularity in the 1960s and 1970s, approximately 11% of
women using a contraceptive method were using one of the many available IUDs
(7). But after the Dalkon shield was linked to septic abortion and serious pelvic
infections, many US manufacturers withdrew their product from the market, and

Fig. 1. A side-to-side comparison of the TCu380A IUD with the LNG-IUD.
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by 1988, only one IUD remained available. Despite continued studies demon-
strating the safety and effectiveness of current IUDs, many US providers and
potential users remain concerned about the risk of infection. In the world today,
IUDs continue to be the most popular reversible method of contraception and
currently the choice of more than 90 million women (1).

MECHANISM OF ACTION
Experimental evidence suggests that IUC affects events before fertilization

(2) and implantation (8). The primary mechanism of action for the copper
TCu380A and the LNG-IUS is preventing sperm from fertilizing ova (9). While
using a copper IUD, the copper ions reduce sperm motility and viability, so sperm
rarely reach the fallopian tubes (10). The TCu380A also causes increases in white
blood cells, enzymes, and prostaglandsin in the uterine fluids that also impairs
sperm function as well as implantation. Inhibition of implantation is a secondary
mechanism of action for the copper T. Additionally, the copper IUD inhibits
development of ova (10). The LNG-IUS inhibits fertilization by thickening cer-
vical mucus and causing changes in uterotubal fluid that impair sperm migration
(2). Inhibition of implantation by alteration of the endometrium is the secondary
mechanism of action for the LNG-IUS. All of the antifertility actions of IUDs
occur before implantation.

EFFICACY OF IUC
IUC has an extremely high efficacy rate compared with other methods of

contraception. IUC should be thought of as reversible sterilization because the
methods are as effective as, or more effective than, female sterilization. In the
first year of use, the copper IUD has failure rate of 0.6% in perfect use and 0.8%
in typical use. The cumulative failure rate over the 10-year use of the IUD is 2.1–
2.8%. The failure rate for the LNG-IUS in the first year of use is 0.1% for perfect
and typical use. The cumulative failure rate over 5 years of use is 0.7%, and 1.1%
over 7 years of use. Unlike most of the other forms of reversible contraception,
IUC does not rely on patient participation for correct usage, thus the failure rates
of typical and perfect use are similar.

During the last 20–30 years, a number of researchers have conducted head-to-
head trials of copper versus LNG intrauterine contraceptives. In the 1980s, the
Population Council conducted a 7-year, randomized trial comparing the
TCu380A with the LNG-IUS, and found that the devices had similar rates of
failure (1–1.4 pregnancies per 100 woman-years). Expulsion of the contracep-
tive occurred less frequently with the copper IUD than with the LNG-IUS (8.4
versus 11.7 per 100 users), while rates of pelvic inflammatory disease (PID)
among users were similar (3.6/100 women). More users of the LNG-IUS termi-
nated use because of amenorrhea, but TCu380A users were more likely to termi-
nate the method because of pain and “other menstrual events” (4).
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A 5-year, Swedish trial of 2758 women compared a 200 mm2 copper IUD with
the LNG-IUS, and found a significantly higher failure rate among the copper
IUD users (5.9 versus 0.5 per 100 women).* Expulsion occurred with equal
frequency between the two groups, as did reports of pain. Significantly more
women with the copper IUD had the device removed because of heavy and
prolonged menstrual flow, whereas significantly more women with the LNG-
IUS terminated the method because of amenorrhea. Discontinuation because of
hormonal side effects was also more common among LNG-IUS users (11).

Another randomized comparative trial conducted in several European coun-
tries inserted intrauterine contraceptives in women immediately after surgical
abortion procedures and followed them for 5 years. The pregnancy rate was
significantly higher among users of the 200 mm2 copper IUD than among users
of the LNG-IUS (9.5 versus 0.8 per 100 women). In both of the pregnancies that
occurred in LNG-IUS users, the contraceptive had been unknowingly expelled.
Expulsion rates did not significantly vary between the two methods, but the
overall rate of expulsion was significantly higher than expected. There were no
significant differences in method termination rates because of bleeding prob-
lems, pain, or amenorrhea, but significantly more users of the LNG-IUS discon-
tinued use of the method because of hormonal complaints (12).

BARRIERS TO IUC

Unlike the rest of the world, IUC, IUD, or intrauterine contraceptive device
(IUCD) is underused in the United States. IUC is so effective that it can be
considered reversible sterilization. Although changing with the growth of evidence-
based practice, there are still persistent misconceptions that unduly restrict greater
use of this very effective contraceptive.

A 2002 survey of members of the American College of Obstetricians and
Gynecologists showed positive regard for IUC. Ninety-five percent agreed that
the method is safe and 98% agreed that it is effective (13). A lower rate of IUC
insertion was correlated with the degree to which the respondent believed that
IUC caused PID (13). There was a statistically significant correlation between
fear of litigation and lower number of IUC insertions (13). This study suggests
that belief that IUC causes PID is a contributor to the underuse of IUC in the
United States (13). Although American practitioners are unlikely to promote use
of the IUC to their patients, statistics show that a greater proportion of female
Obstetrician (Ob)/Gynecologist (Gyn) physicians use IUC as compared with the
general population (14,15).

*Importantly, IUDs now available in the United States have significantly more cop-
per than the older models, and a dose–response relationship exists between the amount
of copper and contraceptive activity.
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 The persistence of misperceptions continues in both professional and lay
press. According to a review of obstetrics and gynecology textbooks in the United
States and United Kingdom, IUD disadvantages are often inflated and the advan-
tages minimized (16). Both provider- and consumer-oriented websites inaccu-
rately reported that the risk of ectopic pregnancy and PID increase with IUD
use (17).

SIDE EFFECTS AND CONCERNS
PID, Infertility, and IUC

One comparative study examined the presence of Actinomyces-like organ-
isms in the pap smears of IUC users, and found significantly higher rates in the
women with a copper IUD compared with those with the LNG-IUS (18). This
result was concerning, because many physicians regarded the presence of
Actinomyces-like organisms as a harbinger of severe pelvic infection in users of
IUC. However, current evidence does not support this notion. In the absence of
clinical signs of pelvic infection, Actinomyces are regarded as normal inhabitants
of the female genital tract and are their presence on a pap smear does is not a
harbinger of pelvic infection (5).

In fact, when bias is controlled and confounders removed, current studies
indicate that the IUC is not correlated with PID (19). Earlier studies selected
inappropriate control groups for comparison with the IUD user leading to incor-
rect conclusions. PID incidence in IUC users is not different from non-IUC users.
There is a small risk of infection within the first 20 days of insertion, suggesting
that pre-existing infection or contaminations is responsible for infection, not the
IUC (20). In a well-done case–control study of nulliparous IUC users, tubal
infertility was positively correlated with the presence of Chlamydia antibodies,
not the IUC (21).

If the diagnosis of genital tract infection is suspected, antibiotics should be
promptly administered per Center for Disease Control and Prevention guidelines
to the woman and her partner. The woman may retain her IUC if she desires. A
randomized control trial showed no added benefit to IUD removal during treat-
ment for acute salpingitis (22). Multiple trials have demonstrated that prophylac-
tic antibiotics have little to no benefit at the time of insertion (23).

Return to Fertility and IUC

Previous studies impugned IUC with falsely elevated rates of PID and hence
the fear of infertility was raised. Following removal of the copper IUD and the
LNG-IUS, fertility returns at comparable rates. Among 110 women who discon-
tinued use of these methods to become pregnant, more than 90% in both groups
conceived within 1 year (24).
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Ectopic Pregnancy and IUC
The IUC is so effective at preventing pregnancy that the incidence of both

intrauterine and ectopic pregnancies are reduced (25,26). But should pregnancy
be suspected, attention should be made to investigate for ectopic as well as
intrauterine pregnancy. The rate of ectopic pregnancy with a copper-bearing
IUD is 0.09 per 100 women at 1 year and 0.89 per 100 women cumulatively over
10 years (27). Ectopic pregnancy rate among LNG-IUS users is 0.045 per 100
women at 1 year and 0.22 per 100 women at 5 years (28). The rate of ectopic
pregnancy with IUC is still lower than the rate in women not using any contra-
ceptive method (0.325–0.525 per 100 woman-years) (29,30).

Nulliparity and IUC
Although insertion may be more difficult, nulliparity does not preclude from

usage of a highly effective contraceptive. A World Health Organization medical
criteria guideline states that the benefits still generally outweigh the risk for the
nullipara who wishes to have IUC (31). Current product labeling for IUC in the
United States recommend use for women who are parous (32,33). However,
studies showed no increase in risk and actually showed a decrease in the expul-
sion rate among nulliparas (34). In properly selected nulliparous women, an IUC
may be a better option than other lesser effective forms of contraception.

HIV and IUC
The World Health Organization has classified the use of either a TCu380A or

LNG-IUS for HIV-positive women or those with AIDS as a category 3; that is,
that the risks generally outweigh the benefits (35). Several studies have looked
at viral shedding in HIV-positive users of IUC and have found no increased risk
(36,37). This would suggest that IUC use is safe for the patient as well as her
partner. As with any patient with sexually transmittable illness, regardless of
contraceptive method chosen, a barrier method, such as condom, should be pro-
moted in conjunction to reduce transmission.

IUD AS EMERGENCY CONTRACEPTION

Emergency insertion of the copper IUD within 7 days of unprotected sex has
been demonstrated to be safe and effective as postcoital contraception (see Chap-
ter 12). The purported mechanism of action is most likely interference with
implantation. One study documented the failure rate to be less than 0.1% (38).
A recent study of more than 1000 women, including 170 nulliparous women,
reported a 0.2% pregnancy rate and an 86% continutation rate in parous women
and an 80% rate in nulliparous women (39). The LNG-IUS has not been studied
for use as an emergency contraceptive and it is not recommended.
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THERAPEUTIC USES OF THE LNG-IUS
Menorrhagia and Bleeding Disorders

Although there is strong evidence that supports use of the LNG-IUS for indi-
cations other than contraception, such use of the LNG-IUS is considered “off-
label” because the device is approved in the United States only for
contraception. Off-label prescribing is legal and ethical when these alternate
indications for drugs or devices are grounded in scientific evidence. In Europe,
the LNG-IUS is explicitly approved for the treatment of menorrhagia.

Numerous studies of the LNG-IUS have documented an increase in blood
hemoglobin and serum ferritin levels among users, resulting from the inhibitory
effects of the LNG-IUS on the endometrium and the resulting decrease in men-
strual blood loss (3,11,40–43). This characteristic of the LNG-IUS confers its
therapeutic properties, applicable to the treatment of many common gynecologi-
cal disorders including menorraghia (44–46).

Menorrhagia, defined as menstruation of excessive flow and duration, is an
extremely common gynecological complaint, and the most common cause of
iron deficiency anemia. Studies have demonstrated a reduction in blood loss of
up to 94% after 3 months of use, and reductions of 80–96% after 12 months
(42,45,47,48).

Results from a Chinese study of 34 women with menorrhagia, ages 27–43,
reported and increase in mean hemoglobin from 12.2 g/dL pre-insertion to
13.6 g/dL after 36 months, and increase of ferritin levels from 21.9 ng/mL to 92.8
ng/mL after 3 years (49). Although irregular spotting is common during the first
few months after insertion, most patients with menorrhagia find prolonged spot-
ting and light bleeding preferable to cyclical, heavy monthly bleeding.

The therapeutic properties of the LNG-IUS on the endometrium make it an
excellent form of contraception in women with bleeding disorders, who com-
monly suffer from menorrhagia. A small British study of women with von
Willebrand’s disease and other inherited disorders demonstrated that the LNG-
IUS was well-tolerated in this population, effectively reduced menstrual bleed-
ing, and brought about significant improvements in hemoglobin levels (50).

The use of a LNG-IUS is often as effective in treating menorragia as various
surgical treatments and may avoid the necessity of such procedures. In
Scandinavia, a randomized, comparative trial of the LNG-IUS with transcervical
endometrial resection in 60 women found similar reductions in blood loss and
number of bleeding and spotting days with the two treatments. Improvements in
hemoglobin and serum ferritin concentrations were also comparable, but women
treated with the LNG-IUS reported less menstrual pain in the first 90 days after
treatment than did women in the resection group (42).
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A randomized comparative trial of the LNG-IUS compared with hysterec-
tomy in 236 Finnish women, ages 35–49, found similar improvements in hemo-
globin and serum ferritin concentrations in both treatment groups, as well as
similar improvements in health-related quality of life and levels of depression
and anxiety. Significant improvement in general health status occurred only in
the hysterectomy group, whereas costs were significantly lower in the LNG-IUS
group after both 1 and 5 years of follow-up (44,51).

The LNG-IUS reduces menorrhagia associated with adenomyosis, as demon-
strated in an Italian study of 25 women. Although one adenomyosis patient
expelled the IUD 2 months after insertion and another requested removal of the
device after 4 months because of irregular bleeding, the remaining 23 women
experienced resolution of menorrhagia. Hemoglobin, serum iron, and ferritin
levels improved significantly, and uterine volume decreased slightly but signifi-
cantly (52). Case reports have also demonstrated that the LNG-IUS reduces
leiomyoma size and menorrhagia in women with uterine fibroids (44,53).

A Cochrane evidence-based review concluded that the LNG-IUS is more
effective for the treatment of heavy menstrual bleeding than oral progesterone
taken over 21 days of the cycle. Women using the LNG-IUS have more side
effects than those receiving oral therapy, but nonetheless are more satisfied with
treatment and willing to continue it. Compared with transcervical endometrial
resection, the LNG-IUS results in smaller reductions in menstrual blood loss but
equivalent improvements in quality of life (54).

Endometriosis and Pelvic Pain
A few studies have demonstrated the efficacy of the LNG-IUS as a treatment

for endometriosis. A clinical trial in Brazil randomized 82 women with chronic
pelvic pain resulting from endometriosis to treatment with either LNG-IUS or
the gonadotropin-releasing hormone (GnRH) analog, Lupron Depot®. Chronic
pelvic pain decreased equivalently in both groups and quality of life improved
similarly in both groups. Women in the GnRH analog group became amenor-
rheic in shorter time period and reported less bleeding overall than did women
with the LNG-IUS (55). One advantage of LNG-IUS over GnRH analog, how-
ever, is that it does not induce a hypoestrogenic state, sparing patients uncomfort-
able vasomotor symptoms and risks to their bone health.

Other observational studies have demonstrated that the LNG-IUS reduces
chronic pelvic pain and dyspareunia in women with endometriosis and can
improve the staging of endometriosis with accompanying symptom reduction
(56–58). Studies of the LNG-IUS in endometriosis patients have also demon-
strated a decrease in extension of recto-vaginal septum lesions as evaluated by
ultrasonography, and a decrease in the severity of lesions identified at laparoscopy
(58). It has been postulated that the therapeutic effects of the LNG-IUS in
endometriosis are mediated through estrogen and progesterone receptors on
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endometriotic implants, which are downregulated in the presence of LNG. No
correlation has been noted between symptom improvement in endometriosis and
the level of LNG in the serum or peritoneal fluid (59).

Progestin Therapy to Prevent or Treat Endometrial Hyperplasia

The LNG-IUS has been studied in the treatment of endometrial hyperplasia as
a means of delivering potent progestin directly to the uterus. Belgian researchers
treated 12 women with biopsy-confirmed endometrial hyperplasia with a
frameless LNG device that secreted 14 g LNG per day. The patients were
monitored with transvaginal ultrasound and repeat endometrial biopsies during
3–4 years of follow-up. After an initial period of spotting, bleeding stopped in all
women, and measurements of the endometrium in all but one woman decreased
to less than 5 mm thickness. All patients were considered cured by use of the
device (60).

The LNG-IUS also can serve as an alternative to hysterectomy in women in
whom surgery is contraindicated. One case report describes successful treatment
of an endometrial cancer, staged as at least IB, with a combination of the LNG-
IUS and oral progestin therapy. The patient in this case was a woman whose
multiple comorbidities made her a poor surgical candidate, and whose enormous
body habitus (body mass index of 58) precluded her from fitting into a linear
accelerator to receive radiation therapy. The tumor, a well-differentiated
endometrioid adenocarcinoma arising within atypical complex hyperplasia,
responded completely to hormonal treatment. After 13 months of follow-up, the
patient had no evidence of hyperplasia or carcinoma of the endometrium and her
bleeding completely resolved (61).

Finally, the LNG-IUS is also increasingly used as hormone therapy in meno-
pausal women, to balance the proliferative effects of estrogen on the endometrium.
A number of trials have demonstrated that various LNG-releasing IUDs are
effective and well-tolerated in menopausal women receiving concomitant oral or
transdermal therapy with conjugated equine estrogen or estradiol (62–64). Simi-
larly, the LNG-IUS has been demonstrated to successfully protect the endome-
tria of breast cancer patients against the proliferative effects of tamoxifen (44,65).

GOOD CANDIDATES FOR IUC USE

• Multiparous women at low risk for sexually transmitted infections (STIs) who
want long-term reversible contraception.
B Nulliparous women at low risk for STIs are candidates, although insertion

may be more difficult.
• Women with medical conditions that are poor candidates for other methods.

B Women over 35 years of age with risk factors for cardiovascular disease, such
as smoking, long-standing obesity, diabetes (66), or thromoboembolism.
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• Immediately after a first-trimester spontaneous or induced abortion.
• Women on medications that affect liver enzymes (rifampicin, griseofulvin,

phyenytoion, cargamazepine, barbiturates, primidone).

Good Candidates for TCu380A
• Postpartum women, breastfeeding or not, after 4 weeks.
• Women with liver disease, hepatitis.
• Women with breast cancer.
• Women with hypertension, hyperlipidemia.
• Women with current or history of ischemic heart disease, stroke.
• Women with multiple risk factors for cardiovascular disease.

B Women with uncomplicated valvular heart disease.
• Women with current deep vein thrombosis/pulmonary embolism.
• Women who have had major surgery.
• Women with migraines with or without focal neurological symptoms.
• Women with gall bladder disease or history of pregnancy-related cholestasis.

GOOD CANDIDATES FOR LNG-IUS

• Women with menorrhagia, dysmenorrhea, or endometriosis.
• Women with bleeding disorders or on anticoagulation therapy (67).

B Women with thalassemia, sickle cell disease, or iron-deficiency anemia.
• Breastfeeding women after 4–6 weeks postpartum.

CONTRAINDICATIONS TO IUC USE

• Women with current or recent history (within the last 3 months) of PID.
B Women with past PID with subsequent pregnancy and no known current risk

factors for STIs may use either IUD.
� Women with past PID without a subsequent pregnancy and currently at

low risk of STIs may be considered for IUD.
• Women with current STI.

B Women with purulent cervicitis.
• Women with pelvic tuberculosis.
• Women who are currently pregnant (other than when used as emergency contra-

ception as discussed in “IUD as Emergency Contraception”).
• Women with recent post-septic abortion or puerperal sepsis.
• Women with uterine abnormalities or fibroids distorting the endometrial cavity.
• Women with undiagnosed genital bleeding.
• Women with allergy to any component of the IUD.

B Women with Wilson’s disease (for copper-containing IUD).



Chapter 9 / Intrauterine Devices 139

COUNSELING GUIDELINES

Women should be counseled regarding the risks and benefits of IUC and other
contraceptive methods. Women should understand that the risk of infection is
slightly increased during the first month following insertion. Use of IUC is very
safe in both multiparous and nulliparous women who do not have risky sexual
behavior. Amenorrhea is common in women with a LNG-IUS and heavy menses
is common in women with a TCu380Ag. Women who miss a period while using
the TCu380A should get a pregnancy test. Women should understand the warn-
ing signs of pelvic infection.

INSERTION INSTRUCTIONS

Because the devices vary in size, shape, and inserter mechanism, it is impor-
tant to read the product instructions before insertion.

• Pretreatment with ibuprofen or nonsteroidal anti-inflammatory drugs is often
beneficial in reducing pain.
B Current data do not support routine pre-insertion screening for STIs in women

at low risk; the presence of STIs is an important predictor of subsequent upper
genital tract infection and is a contraindication to insertion.

• First, a bimanual pelvic exam is done to determine the size, shape, and position
of the uterus and to exclude pelvic infection.

• A sterile speculum is inserted and an antiseptic, such as iodine, may be applied
to the cervix.
B Use of a paracervial block (not to exceed 2 mg/lb or 300 mg of lidocaine) or

pretreatment with 2% intracervical lignocaine gel (68) or other cervical dila-
tors may increase the ease of insertion and decrease the associated pain.

• Open the sterile package and put on (sterile, when appropriate) gloves.
• Load the IUC device into the inserter with sterile preparation.

B For the TCu380A, no more than 5 minutes before insertion, bend the arms of
the IUD and slide the inserter tube over the bent arms (using either sterile
gloves or complete within the sterile package on a flat surface), place inserter
rod into the inserter tube, and advance until it is contact with the IUD.

B For the LNG-IUS, release the threads so that they hang loosely, and slide the
inserter into the top of the inserter tube, against the bottom of the IUS. Make
sure the arms of the IUS lie evenly on either side of the inserter tube, pull on
both threads evenly, and pull the IUS into the insertion tube. Make sure the
knobs (located at the ends of the arms) evenly cover the open end of the
inserter and fix the threads in the cleft at the end of the inserter.

• Apply the tenaculum to obtain stabilization of the cervix and draw traction to
straighten the axis of the uterus. Paracervical block with local anesthesia is optional.
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• Sound the uterus to determine the appropriate depth of insertion of the device.
Uterine depth of at least 6–9 cm is desirable because lengths less than that may
be associated with an increased risk of expulsion.
B For the TCu380A, set the flange to the appropriate depth desired for insertion

and the direction that the arms should open and check that the axis of the
horizontal arms of the IUD and the long axis of the flange are the same.

B For the LNG-IUS, set the flange on the inserter to the depth measured by the
sound.

• Gently insert the device and deploy within the uterus according to manufacturer’s
instruction. Be careful not to exceed the depth of the sound.
B For the Cu380A, advance the IUD until the flange is at the cervix. Withdraw

the insertion tube about 0.5 in. while holding the insertion rod in place (this
will release the arms of the IUD above the tube). Move the insertion tube
gently upward until resistance at the fundus is noted (this places the IUD as high
as possible in the fundus) and withdraw the inserter rod and the insertion tube.

B For the LNG-IUS, holding onto the top of the handle, advance the insertion
tube into the uterus until the flange is at a distance of about 1.5–2 cm from the
external cervical os (this allows space for the arms to open), hold the inserter
steady, and pull the insertion tube back until the top of the IUD is released (top
of the slider reaches the horizontal line on the handle). Gently push the inserter
into the uterine cavity until the flange reaches the cervix (this pushes the IUD
to the correct fundal portion of the uterus). Hold the inserter in place and pull
the slider down (the threads will be released automatically). Remove the
slider and inserter.

• Trim the visible strings to about 2–3 cm long (1 in.; documenting the length of
strings is optional).

• Instruct the woman on how to check her own strings, checking after next menses
and then periodically after a menses.
B Routine use of prophylactic antibiotics for insertions confers little benefit but

it may be appropriate in certain patients, especially if the insertion was par-
ticularly difficult. (The American Heart Association does not recommend
subacute bacterial endocarditis antibiotic prophylaxis for either IUD inser-
tion or removal [69].)

COUNSELING TIPS
• Further routine visits are not mandatory, although a 1-month check-up to make

sure the IUD is in place may be appropriate, especially in women who have
concerns or who may not be able to check themselves.

• If a woman is unable to feel her strings, she should return to the clinic and use
back-up protection in the meantime.

• Counseling on changes in menstrual flow: either heavy menstrual flow, inter-
mittent bleeding, or spotting may occur with the TCu380A. Less flow and pos-
sible amenorrhea may occur with the LNG-IUS.
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• Use on anti-inflammatory or hormonal medications to control bleeding or pain
may help promote continued use.

• As with all forms of contraception, it is advised that users who engage in risky
sexual activity also use a condom.

• Women using a TCu380A should get a pregnancy test if they miss a period.
• The Food and Drug Administration recommends that the IUD be removed if a

user becomes pregnant, if it can be removed without an invasive procedure.
• The IUD should be removed in postmenopausal women. Waiting for 1 year of

amenorrhea (to ensure menopausal status) before removing the device may be
appropriate.

MANAGING PROBLEMS
• Excessive bleeding. Treat with non-steroidal anti-inflammatory medications;

rule out other disorders, such as polyp, pregnancy, or endometritis; consider
small catheter pipelle endometrial biopsy.

• Partial expulsion (presence of a hard plastic in the cervix or vagina, lengthening
of the string, pain, and cramping). Rule out pregnancy, remove misplaced de-
vice; immediate re-insertion is an option.

• Cramping and pain. Treat with oral non-steroidal anti-inflammatory medications.
• Perforation. Copper IUD outside the uterus should be removed immediately.
• Missing strings. Probe cervix with brush to locate strings or confirm the presence

of an IUD inside the endometrial cavity with ultrasound. If IUD is in place, no
further action is necessary.
B To remove an IUD within the uterine cavity but with no visible strings, gentle

exploration with an alligator forceps or endometrial biopsy instrument (a
paracervical block may be useful). Overnight cervical dilators (400 g
misoprostol vaginally or orally, or 400–600 g cyctotec vaginally) may be
helpful.

B Rarely, hysteroscopy is necessary for removal.
• Pregnancy. Confirm that the pregnancy is intrauterine and not ectopic. Remove

the IUD if it is easy to do so, regardless of her desire to keep or terminate the
pregnancy.

• Pelvic infections. Removal of IUD may be indicated, although it may not improve
treatment response (22). Use two antibiotics for best spectrum coverage and
refer male partner for potential treatment.

• Actinomyces-like organisms on pap smear. Notify user about finding. If she is
asymptomatic, no further action is necessary. If she has evidence of infection,
the device should be removed and a course of antibiotics should be started
(penicillin is a good option).

REMOVAL
Slow steady traction on the IUC strings will allow for easy removal. Applica-

tion of the tenaculum to straighten the axis of the uterus is rarely required. If the



142 Chen and Baldwin

strings are not visible, gentle probing with a hook or endocervical brush inside
the cervical canal can often find the wayward strings. Ultrasound can be used to
confirm intrauterine position and also guide the use of the IUD hook or alligator
forceps for removal of the device. Liberal use of paracervical local anesthesia or
medical dilators (misoprostol, cytotec) for patient comfort may be helpful if
cervical dilation or uterine exploration is required for IUD removal.

CURRENTLY AVAILABLE IUCS

• The TCu380A IUD, marketed as ParaGard®, is a T-shaped polyethylene rod,
wrapped with copper around the arms and stem. It is approved for 10 years of
continuous use (Fig. 1).

• The LNG-IUS, sold as Mirena®, is a T-shaped polydimethylsiloxane rod con-
taining 52 mg LNG. The LNG-IUS is approved for 5 years of use (Fig. 1).

REFERENCES

1. ACOG Practice Bulletin. (2005) Clinical Management Guidelines for Obstetrician-
Gynecologists, No. 59.

2. Hidalgo M, Bahamondes L, Perrotti M, Diaz J, Dantas-Monteiro C, Petta C. (2002) Bleeding
patterns and clinical performance of the levonorgestrel releasing intrauterine system (Mirena)
up to two years. Contraception 65:129–132.

3. Hatcher RA, Zieman M, Cwiak C, Darney PD, Creinin MD, Stosur HR. (2004) A Pocket
Guide to Managing Contraception. Tiger, GA: Bridging the Gap Foundation.

4. Sivin I, Stern J, Coutinho E, et al. (1991) Prolonged intrauterine contraception: a seven-year
randomized study of the levonorgestrel 20 mcg/day (LNg 20) and the Copper T380 Ag IUDs.
Contraception 44:473–480.

5. Ronnerdag M, Odland V. (1999) Health effects of long-term use of the levonorgestrel-
releasing system. Acta Obstet Gynecol Scand 78:716–721.

6. Hatcher RA, Trussell J, Stewart F, et al. (2004) Contraceptive Technology, 18th ed. New
York: Ardent Media.

7. Piccinnino LJ, Mosher WD. (1998) Trends in contraceptive use in the United States. Fam
Plann Perspect 30:4–10, 46.

8. Alvarez F, Brache V, Fernandez E, et al. (1988) New insights on the mode of action of
intrauterine contraceptive devices in women. Fertil Steril 49:768–773.

9. Rivera R, Yacobson I, Grimes D. (1999) The mechanism of action of hormonal contracep-
tives and intrauterine contraceptive devices. Am J Obstet Gynecol 181:1263–1269.

10. Ortiz ME, Corxatto H. (1987) Mode of action of IUDs. Contraception 36:37–53.
11. Andersson K, Odlind V, Rybo G. (1994) Levonorgestrel-releasing and copper-releasing (Nova

T) IUDs during 5 years of use: a randomized comparative trial. Contraception 49:56–72.
12. Pakarinen P, Toivonen J, Luukkainen T. (2003) Randomized comparison of levonorgestrel

and copper releasing intrauterine systems immediately after abortion, with 5 years’ follow-
up. Contraception 68:31–34.

13. Stanwood NL, Garrett JM, Conrad TR. (2002) Obstetrician-gynecologists and the intrauter-
ine device: a survey of attitudes and practice. Obstet Gynecol 99:275–280.

14. Population Reference Bureau. (2002) Family Planning Worldwide 2002 Data Sheet.
15. The Gallup Organization. (2003) A survey of female ob-gyns on health issues and concerns.

Conducted for The American College of Obstetricians and Gynecologists, Princeton, NJ.
ACOG Today. 2004;48:1,6–7.



Chapter 9 / Intrauterine Devices 143

16. Espey E, Obgurn T. (2002) Perpetuating negative attitudes about the intrauterine device:
textbooks lag behind the evidence. Contraception 65:389–395.

17. Weiss E, Moore K. (2004) An assessment of the quality of information available on the
internet about the IUD and the potential impact on contraceptive choices. Contraception
68:359–364.

18. Merki-Feld G, Lebeda E, Hogg B, Keller PJ. (2000) The incidence of Actinomyces-like
organisms in Papanicolaou-stained smears of copper and levonorgestrel releasing intrauter-
ine devices. Contraception 61:365–368.

19. Buchan H, Villard-Mackintosh L, Vessey M, Yeates D, McPherson K. (1990) Epidemiology
of pelvic inflammatory disease in parous women with special reference to intrauterine device
use. Br J Obstet Gynaecol 97:780–788.

20. Farley TM, Rosenberg MJ, Rowe PJ, et al. (1992) Intrauterine devices and pelvic inflamma-
tory disease: an international perspective. Lancet 339:785–788.

21. Hubacher D, Lara-Ricalde R, Taylor DJ, Guerra-Infante F, Guzman-Rodriguez R. (2001)
Use of copper intrauterine devices and the risk of tubal infertility among nulligravid women.
N Engl J Med 345:561–567.

22. Soderberg G, Lindgren S. (1981) Influence of an intrauterine device on the course of an acute
salpingitis. Contraception 24:137–143.

23. Grimes DA, Schulz KF. (1999) Prophylactic Antibiotics for intrauterine device insertion: a
metaanalysis of the randomized controlled trials. Contraception 60:57–63.

24. Chi I. (1993) The Tcu-380A, MLCu375, and Nova T IUDS and the IUD daily releasing 20 g
levonorgestrel—4 pillars of IUD contraception for the nineties and beyond? Contraception
47:325–347.

25. Ory HW. (1981) Ectopic pregnancy and intrauterine contraceptive devices: new perspec-
tives. The Women’s Health Study. Obstet Gynecol 57:137–144.

26. Penny G, Brechin S, deSouza A, et al. (2004) The copper intrauterine device as long-term
contraception. J Fam Plann Reprod Health Care 30:29–41, quiz 42. Erratum in: J Fam Plann
Reprod Health Care 2004;30:134.

27. Ganacharya S, Bhattoa HP, Batar I. (2003) Ectopic pregnancy among non-medicated and
copper-containing intrauterine device users: a 10-year follow-up. Eur J Obstet Gynecol
Repod Biol 111:78–82.

28. Backman T. Rauramo I, Huhtala S, Koskenvuo M. (2004) Pregnancy during the use of
levonorgestrel intrauterine system. Am J Obstet Gynecol 190:50–54.

29. Franks AL, Beral V, Cates W Jr, Hogue CJ. (1990) Contraception and ectopic pregnancy risk.
Am J Obstet Gynecol 163:1120–1123.

30. Sivin I. (1991) Dose- and age-dependent ectopic pregnancy risks with intrauterine contra-
ception. Obstet Gynecol 78;291–298.

31. World Health Organization (WHO). (2004) Improving Access to Quality Care in Family
Planning:Medical Eligibility Criteria of Contraceptive Use, 3rd ed. Geneva, Switzerland:
WHO.

32. Mirena (package insert). (2000) Montville, NJ: Berlex Laboratories.
33. Paragard T380 Intrauterine Copper Contraceptive (package insert). (2003) North Todawanda,

NY: FEI Products.
34. Duenas JL, Albert A, Carrasco F. (1996) Intrauterine contraception in nulligravid vs parous

women. Contraception 53:23–24.
35. World Health Organization. (2004) Medical Eligibility Criteria for IUDS, 3rd ed. Available

from: http://www.who.int/reproductive-health/publications/mec/iuds.html. Accessed:
March 11, 2006.

36. European Study Group on Heterosexual Transmission of HIV. (1992) Comparison of female
to male and male to female transmission of HIV in 563 stable couples. BMJ 304:809–813.

37. Sinei SK, Morrison CS, Sekkadde-Kigondu, Allen M, Kokonya D. (1998) Complications of
use of intrauterine devices among HIV-1 infected women. Lancet 351:1238–1241.



144 Chen and Baldwin

38. Trusell J, Ellerston C. (1995) Efficacy of emergency contraception. Fert Control Rev 4:8–11.
39. Zhou L, Xiao B. (2001) Emergency contraception with Multiload CU-375 SL IUD: a

multicenter clinical trial. Contraception 64:107–112.
40. Luukkainen T, Allonen H, Haukamaa M, et al. (1987) Effective contraception with the

levonorgestrel-releasing intrauterine device: 12 month report of a European multi-center
study. Contraception 36:169–179.

41. Chi IC. (1991) An evaluation of the levonorgestrel-releasing IUD: its advantages and disad-
vantages when compared to the copper-releasing IUDs. Contraception 44:573–588.

42. Rauramo I, Elo I, Istre O. (2004) Long-term treatment of menorrhagia with levonorgestrel
intrauterine system versus endometrial resection. Obstet Gynecol 104:1314–1321.

43. Hurskainen R, Teperi J, Rissanen P, et al. (2004) Clinical outcomes and costs with the
levonorgestrel-releasing intrauterine system or hysterectomy for treatment of menorrhagia.
JAMA 291:1456–1463.

44. Hubacher D, Grimes D. (2002) Noncontraceptive health benefits of intrauterine devices: a
systematic review. Obstet Gynecol Surv 57:120–128.

45. Stewart A, Cummings C, Gold L, Jordan R, Phillips W. (2001) The effectiveness of the
levonorgestrel-releasing intrauterine system in menorrhagia: a review. BJOG 108:74–86.

46. Hurskainen R, Paavonen J. (2004) Levonorgestrel-releasing intrauterine system in the treat-
ment of heavy menstrual bleeding. Curr Opin Obstet Gynecol 16:487–490.

47. Banu NS, Manyonda IT. (2005) Alternative medical and surgical options to hysterectomy.
Best Prac Res Clin Obstet Gynecol 19:431–449.

48. Soysal S, Soysal ME. (2005) The efficacy of levonorgestrel-releasing intrauterine devices
in selected cases of myoma-related menorrhagia: a prospective controlled trial. Gynecol
Obstet Invest 59:29–35.

49. Xiao B, Wu S, Chong J, Zeng T, Han L, Luukkainen T. (2003) Therapeutic effects of the
levonorgestrel-releasing intrauterine system in the treatment of idiopathic menorrhagia.
Fertil Steril 79:963–969.

50. Kingman CEC, Kadir RA, Lee CA, Economides DL. (2004) The use of levonorgestrel-
releasing intrauterine system for treatment of menorrhagia in women with inherited bleeding
disorders. BJOG 111:1425–1428.

51. Hurskainen R, Teperi J, Rissanen P, et al. (2001) Quality of life and cost-effectiveness of
levonorgestrel-releasing intrauterine system versus hysterectomy for treatment of menor-
rhagia. Lancet 357:273–277.

52. Federle L, Bianchi S, Raffaelli R, Portuese A, Dorta M. (1997) Treatment of adenomyosis-
associated menorrhagia with a levonorgestrel-releasing intrauterine device. Fertil Steril
68:426–429.

53. Grigorieva V. (2003) Use of a levonorgestrel-releasing intrauterine system to treat bleeding
related to uterine leiomyomas. Fertil Steril 79:1194–1198.

54. Lethaby AE, Cooke I, Rees M. (1999) Progesterone/progestogen releasing intrauterine sys-
tems for heavy menstrual bleeding. Cochrane Database Syst Rev 2:CD002126.

55. Petta CA, Ferriani RA, Abrao MS, et al. (2005) Randomized clinical trial of a levonorgestrel-
releasing intrauterine system and a depot GnRH analogue for the treatment of chronic pelvic
pain in women with endometriosis. Hum Reprod 20:1993–1998.

56. Vercellini P, Aimi G, Paonazza S, DeGiorgi O, Pesole A, Crosignani PG. (1999) A
levonorgestrel-releasing intrauterine system for the treatment of dysmenorrhea associated
with endometriosis: a pilot study. Fertil Steril 72:505–508.

57. Lockhat FB, Emembolu JO, Konje JC. (2004) The evaluation of the effectiveness of intrau-
terine-administered progestogen (levonorgestrel) in the symptomatic treatment of
endometriosis and in the staging of the disease. Hum Reprod 19:179–184.



Chapter 9 / Intrauterine Devices 145

58. Federle L, Bianchi S, Zanconato G, Portuese A, Raffaelli R. (2001) Use of a levonorgestrel-
releasing intrauterine device in the treatment of rectovaginal endometriosis. Fertil Steril
75:485–488.

59. Lockhat FB, Emembolu JE, Konje JC. (2005) Serum and peritoneal fluid levels of
levonorgestrel in women with endometriosis who were treated with an intrauterine contra-
ceptive device containing levonorgestrel. Fertil Steril 83:398–404.

60. Wildemeersch D, Dhont M. (2003) Treatment of nonatypical and atypical endometrial
hyperplasia with a levonorgestrel-releasing intrauterine system. Am J Obstet Gynecol
188:1297–1298.

61. Giannopoulos T, Butler-Manuel S, Tailor A. (2004) Levonorgestrel-releasing intrauterine
system (LNG-IUS) as a therapy for endometrial carcinoma. Gynecol Oncol 95:762–764.

62. Varila E, Wahlstrom T, Rauramo I. (2001) A 5-year follow-up study on the use of a
levonorgestrel intrauterine system in women receiving hormone replacement therapy. Fertil
Steril 76:969–973.

63. Raudaskoski T, Tapanainen J, Tomas E, et al. (2002) Intrauterine 10 microgram and 20
microgram levonorgestrel systems in postmenopausal women receiving oral oestrogen
replacement therapy: clinical, endometrial and metabolic response. BJOG 109:136–144.

64. Wildermeersch D, Schacht E, Wildemeersch P, Calleweart K, Pylyser K, De Wever N.
(2004) Endometrial safety with a low-dose intrauterine levonorgestrel-releasing system
after 3 years of estrogen substitution therapy. Maturitas 48:65–70.

65. Gardner FJ, Konje JC, Abrams KR, et al. (2000) Endometrial protection from tamoxifen-
stimulated changes by a levonorgestrel-releasing intrauterine system: a randomised con-
trolled trial. Lancet 356:1711–1717.

66. Kimmerle R, Weiss R, Berger M, Jurz KH. (1993) Effectiveness, safety and acceptability of
a copper intrauterine device [Cu safe 300] in type 1 diabetic women. Diabetes Care
16;1227–1230.

67. Siegel JE, Kouides PA. (2002) Menorrhagia from a haematologist’s point of view. Part II:
Management. Haemophilia 8:339–347.

68. Oloto EJ, Bromham DR, Murty JA. (1997) Pain and discomfort perception at IUD insertion-
effect of short-duration, low-volume, intracervical application of two per cent lignocaine
gel—a preliminary study. Br J Fam Plann 22:177–180.

69. Dajani AS, Taubert KA, Wilson W, et al. (1997) Prevention of bacterial endocarditis. Rec-
ommendations by the American Heart Association. JAMA 277:1794–1801.



Chapter 10 / Barrier Contraceptives 147

147

From: Current Clinical Practice: The Handbook of Contraception: A Guide for Practical Management
Edited by: D. Shoupe and S. L. Kjos © Humana Press, Totowa, NJ

10

MALE CONDOMS
Latex condoms, when used consistently and correctly, are highly effective in
preventing the sexual transmission of HIV, the virus that causes AIDS (1).

Introduction
Male condoms are a popular contraceptive method. Additionally, they also

play an integral role in US public health programs designed to prevent the spread
of HIV and other sexually transmitted infections (STIs). Since the 1986 report
from the US Surgeon General advocating the use of condoms to help prevent the
spread of AIDS, awareness of the benefits of condom use has continued to
increase. The percentage of reproductive-age women choosing condoms for
contraceptive protection increased from 13% in 1988 to around 20% today. Use
among sexually active adolescents is dependent on a variety of factors, including
race and ethnicity, but averages around 45% (2,3).

Although correct and consistent use of the male latex condom reduces the risk
of HIV and STI transmission in at-risk persons, no method is 100% effective. The
best way to avoid transmission of STIs is to abstain from sexual intercourse or
to be in a long-term, mutually monogamous relationship with a partner who is
known to be uninfected.

Barrier Contraceptives
Male Condoms, Vaginal Spermicides,
and Cervical Barrier Methods
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Effectiveness
CONTRACEPTIVE EFFICACY

• The male condom prevents pregnancy by acting as a physical barrier to sperm
movement and is most effective if used from “beginning to end” on every sexual
contact.

If used correctly on each act of sexual intercourse, only about 2–3% of couples
will experience unintended pregnancy during the first year of use. However,
typical first-year failure rates are about 15% because many couples fail to use
condoms with each act. Both US consumer surveys (4) and tightly controlled trials
(5) document that couples using condoms for their sole method of contraception
report using condoms correctly and consistently in less than 50% of cycles.

PROTECTION FROM STIS AND HIV
• In vitro studies show that latex condoms are impermeable to a large number of

bacterial and viral STIs, including HIV (6).
• Genital areas not covered by the condom, improper or inconsistent use of the

condom, or damage to a condom are factors that may allow viral or bacterial
transmission.

Several clinical studies of heterosexual couples who consistently used latex
condoms to prevent transmission of HIV from an infected individual to their non-
infected partner, reported around a 90% success rate (7,8). A meta-analysis of 25
studies report efficacy rates for condoms preventing the transmission of HIV
ranging from 87 to 96% (9). The success rate of the condom’s ability to protect
from transmission of other STIs have been more variable, but studies generally
confirm reductions in gonorrhea, genital herpes, chlamydia, syphilis, and
trichomoniasis (10–15).

Advantages of Male Condoms
• Effective at preventing pregnancy when used correctly and consistently.
• Compared with other barrier methods, the male condom is considered to be the

most effective for prevention of the transmission of STIs and HIV.
• One of the most cost-effective contraceptive options now available, especially

in view of the fact that condoms also offer protection against STI and HIV
transmission (16). Prices vary from as low 25¢ per condom to more than $1 in
cost. Some publicly funded organizations offer condoms at very low or no cost
to certain users.
B Latex condoms are generally the cheapest type.

• Relatively easy to get, easy to use, highly portable, and can be bought in a variety
of stores without a prescription.

• Do not have systemic side effects.
• Offer better hygiene because the semen is collected and discarded with the

condom following use.
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• By blocking the movement of gonorrhea and other STIs, female partners of users
have a lowered risk of developing pelvic inflammatory disease and tubal-factor
infertility (17).

• Provide some limited protection from spread of human papillomavirus (HPV)
(18) and their use is associated with a lowered rate of cervical dysplasia and
cancer (19).
B Although condoms do not appear to provide as much protection from HPV

as from other STIs, the Centers for Disease Control and Prevention recommends
condom use as a way to reduce the risk of HPV and herpes infections (20).

• During use, some men are able to sustain erection longer.
• Come in many sizes, colors, flavors, and styles.

B Available with and without ribbing, studs, and lubrication or spermicide.

Disadvantages of Male Condoms
• During vaginal or anal intercourse, condom breakage is reported to occur about

2% of the time.
• Although rates vary, condom slippage off of the penis occurs in about 2% of

vaginal intercourse.
B Improper placement or incorrect withdrawal technique may increase this risk.
B Partial slippage during intercourse may allow skin-to-skin transmission and

increased risk of STI transmission.
• Efficacy is compromised with re-use of a condom, inconsistent use, improper

use, concomitant use of latex condom with oil-based lubricants or vaginal medi-
cations (Vaseline® [petroleum jelly], suntan oil, whipped cream, Crisco®, baby
oil, hand lotions, vaginal yeast medications, or massage oil; Table 1) (21).
B Polyurethane condoms are not affected by oil-based products.
B Condoms tear easily with fingernails, a ring, teeth, or anything sharp.

Table 1
Oil-Based Products That May Degrade Latex Condoms,

Latex Diaphragms, or Cervical Caps

Vaseline petroleum jelly
Hand lotions
Cold cream
Baby oil
Peanut oil
Suntan oil
Corn or sunflower oil
Massage oil
Whipping cream
Vaginal yeast medications: Femstat®, Monistat®, Vagisil®

Estrogen cream
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• Polyurethane condoms may be necessary in persons with latex allergies.
• The man must pull out soon after ejaculation.

B If the man loses his erection, the condom can fall off and protection is lost.
• Animal membrane condoms are not as effective at protecting against infection

as latex or polyurethane condoms.

USER COMPLAINTS

• Unless the partner puts it on as a part of foreplay, the condom interrupts sex.
• “It spoils the spontaneity” or alters the “mood.”
• May imply a lack of trust.

• Fear that one may face rejection if he or she insists on condom use.
• Less sensation and pleasure.
• Difficult to use if the male partner is unable to maintain an erection.
• Embarrassment when purchasing condoms over the counter.

Patient Counseling
Unless a sexually active person is in a mutually monogamous relationship,
they are at risk for the transmission of STIs and HIV/AIDS.

Condom use is strongly recommended for sexually active women and men
who are not in mutually monogamous relationships. Dual use of a condom plus
another contraceptive method, such as oral contraceptives, is the “gold standard”
and is a good option for sexually active adolescents, young singles, or others at
risk for STIs and unintended pregnancy.

Many of the problems experienced by condom users are usually resolved as
users become more experienced. The different brands and types of condoms
offer a variety of options and advantages. The counselor should encourage users
to try different brands should problems develop.

• STIs impact millions of people in the United States each year, especially young
people.

• Half of all people with HIV were infected before they were 25 years old.
• STIs can be painful, cause infertility, and lead to serious health problems,

including death.
• STIs may be silent and unknown to the infected individual.
• Using condoms properly every time:

B Reduces the risk of STI and HIV/AIDS transmission.
B Reduces the risk of pregnancy.
B May protect the future fertility of the female.

• Condoms are designed to give pleasure, protection, and freedom from worry.
• There are many different styles of condoms, and they are easy to find in stores

and easy to use.
• Using a water-based lubricant (such as Very Private® Intimate Moisture, Astroglide®,

or MyPleasure® Personal Lubricant Gel) may decrease the risk of condom breakage.
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PATIENT COUNSELING TECHNIQUES

Be ready to explain the benefits of condom use to your partner.

A potential user should be ready to respond to any partner objections with the
following statements about condom use:

• It is a smart thing to do.
• It is a responsible act that demonstrates maturity.
• It shows respect for a partner.
• It is evidence that the users care about the safety of others.
• It will improve the “mood” because both partners will feel more secure.

INSTRUCTIONS REGARDING PROPER USE OF CONDOMS

• Select an appropriate size and style of condom at a pharmacy. Note the expira-
tion date and have condoms readily available.

• Before intercourse, discuss condom use with partner. Be ready to explain that
condom use is smart, responsible, and will improve the “mood.”

• A new condom is used “beginning to end” for every act of intercourse.
• As soon as the penis is erect, open the package and compress the tip of the

condom to remove any excess air. Check the condom to make sure it is not dried
out or torn. Use another condom if damage is detected or if the condom appears old.

• Place the open end of the condom, ring side up, on to the head of the penis.
• Roll the condom down the shaft of the penis until the condom is completely

unrolled. The condom should cover the entire shaft of the penis and fit smoothly.
There should be a small space left or a reservoir tip at the tip for collection of
semen (Fig. 1).

Fig. 1. Ultra-lubricated male condom with a reservoir-tip and container pouch.
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• Right after ejaculation, hold the top rim of the condom firmly against the still-
erect penis and make sure it remains in place as the penis is withdrawn.

• The condom is removed after the penis is withdrawn.
B The condom is checked for holes or damage.
B If condom damage is noted or if slippage occurred during intercourse, consider

emergency contraception (within 72 hours) and STI follow-up/treatment.
• Condom is disposed in a trash container.

Options
There are more than 100 different condoms on the US market today. A user

can chose a condom with or without lubricants or spermicides, reservoir tip, and
ribbing. They come in a variety of thicknesses, colors, sizes, shapes, and scents
(including mint). The majority of condoms are made of latex (rubber-based), but
they are also available in polyurethane (synthetic) or natural membrane (intes-
tinal caecum of lambs). A unisex condom has also been introduced. The unisex
condom is a modified condom that has a hoop at the base. It is made of a very thin,
hypoallergenic plastic, and is designed to be used with a lubricant. It may be used
by either women or men and is thinner than most latex condoms.

Newer model condoms made of polyurethane may be more comfortable, less
constricting than latex condoms, and are not affected by oil-based lubricants.
Polyurethane condoms offer similar protection against STIs and small viruses as
latex condoms. The polyurethane condom is a good option for the 1% of the US
population with a latex allergy (22). Some users prefer the soft, “natural” feel of
the natural membrane condoms but these condoms contain small pores, and thus
do not protect against HIV and STI transmission. The latex condoms tend to have
the lowest cost.

With so many options available, dissatisfied users should be encouraged to
shop around and try different types. Many of the problems encountered by condom
users may be solved as they become more experienced and find the right condom.

Condoms are considered a medical device and regulated by the US Food and
Drug Administration (FDA). Condoms must meet minimum thickness and width
standards, and are periodically subjected to laboratory testing for leakage,
strength, and packaging standards.

VAGINAL SPERMICIDES
Introduction

Vaginal spermicides are relatively inexpensive and available over the counter.
Like other barrier methods, the contraceptive effectiveness of vaginal spermicides
is highly dependent on the user’s ability to use the method consistently and
properly. Spermicides are placed immediately before each sexual contact and
effectiveness lasts only 1 hour. When used alone, vaginal spermicides may pro-
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vide limited protection against the transmission of STIs and do not protect against
HIV infection. They are most effective when used with other barrier methods,
such as the male condom, diaphragm, or cervical caps.

Effectiveness

Vaginal spermicides, when used alone, have highly variable typical use fail-
ure rates that range from 5 to 50%. It is difficult to compare different spemicides
because their effectiveness is highly dependent on the user’s ability to use the
method consistently and properly. Correct placement of the spermicide against
the cervix and adequate time for dispersion are critical factors that may not
always be fulfilled. Generally, failure rate for spermicides is around 20–30% for
typical use and 6–18% for perfect use. Use of a spermicide with other barrier
methods significantly increases effectiveness and is strongly recommended.

• Use of a spermicide with a condom is associated with a 1-year failure rate as low
as 0.1%.

Advantages of Vaginal Spermicides

• Are low cost and available over the counter.
• Can be used by wide range of users and rarely have systemic effects.
• Are easy to transport and can be readily available.
• Can be a unilateral decision not requiring partner approval.
• May provide additional lubrication during intercourse.
• Can be used with a variety of other barrier methods.
• Are useful a variety of situations including:

B Temporary use while waiting to use another method.
B During breastfeeding.
B After missing two or more pills in a cycle.
B Suspicion that an intrauterine device has been expelled.
B Infrequent sexual activity.
B Mid-cycle to augment other methods.

• May provide some limited protection against gonorrhea and chlamydia.

Disadvantages of Vaginal Spermicides

• Lasts only 1 hour after insertion.
• Typical failure rates range from 20 to 30% (but are substantially reduced if

vaginal spermicides used with other methods).
• Although nonoxynol-9 is lethal to many organisms, including trichomoniasis,

chlamydia, syphilis, genital herpes, and HIV, clinical trials have reported mixed
results regarding STI protection from use of vaginal spermicides (23–26).
B If used more than twice per day, spermicides may damage the vaginal mucosa

and increased rates of HIV transmission are reported in some studies (27).
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• Some users complain about the messiness, taste, necessity of having to touch the
genitals, wait time necessary for the suppositories to dissolve, or excessive
lubrication.

• Spermicide use can result in local vaginal and vulvar irritation, especially with
frequent use. If an allergy or sensitivity is suspected, another contraceptive
method should be considered.

• Use of spermicides is associated with higher rates of:
B Urinary tract infections (28).
B Vaginosis.
B Yeast vaginitis when used with a diaphragm.

• Although there is concern, several studies report no causal association between
fetal defects and use of spermicides (29,30).

• Women with vaginal or uterine prolapse, or those with a vaginal deformity, such
as a septum, are poor candidates because they may not be able to correctly place
the spermicide.

Patient Counseling
One applicator or suppository is necessary for each act of intercourse and is
effective for only 1 hour.

Vaginal spermicides are a good choice for women who are highly motivated
to use the method properly and consistently on each sexual act. Use of vaginal
spermicides with other barrier methods significantly improves contraceptive
effectiveness. Women with risky sexual behaviors who are especially prone to
STI exposure should use the vaginal spermicide plus a condom.

• User should read the product instructions.
• The spermicide must cover and coat the cervix to ensure contraceptive effectiveness.

B High placement in vagina near the cervix necessary.
B If a suppository, tablet, or film is used, it is necessary to wait at least 15

minutes to ensure adequate dispersion of the spermicide.
B Spermicide must be left in place for at least 6 hours after intercourse.

• No douching for at least 6–8 hours.
• Keep adequate supplies available.
• Women with a vaginal abnormality that may interfere with proper placement of

the spermicide should check with a health care provider.
• If irritation occurs, changing to another product may be advisable.
• In case the spermicide is used incorrectly, emergency contraception should be

considered.

PROPER USE OF VAGINAL SPERMICIDES

• Foam. The aerosol can must be shaken at least 20 times. The applicator is placed
on top of the aerosol container and pressed down. This causes the applicator to
fill with foam. The applicator is then inserted high into the vagina. At elevations
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higher than 3500 ft, it is necessary to use two applicators. Contraceptive protec-
tion begins immediately and remains effective for 1 hour.

• Gel or cream. Open the tube. Place the open end of the applicator over the
opening and squeeze the spermicide into the applicator. The applicator is then
inserted high into the vagina near the cervix. The applicator is held still and the
plunger is pushed to release the product. Contraceptive protection begins imme-
diately and lasts up to 1 hour.

• Vaginal contraceptive film. Hands must be clean and dry before touching the
film. A small thin sheet is removed from the wrapper, folded in half, and inserted
as high as possible onto the back wall of the vagina. The film should rest on or
near the cervix. Contraceptive protection begins 15 minutes after insertion and
remains effective for about 1 hour.

• Suppository or tablet. The wrapper is removed and the suppository or tablet is
inserted high into the vagina near the cervix. Contraceptive protection begins
10–15 minutes after insertion and remains effective for about 1 hour.

Options
Spermicidal preparations have two components: the base (gel, foam, cream,
film, suppository, or tablet) and the spermicidal chemical that kills sperm.

Nonoxynol-9, a surfactant that disrupts the cell membrane of the sperm, is the
active agent in most spermicidal products marketed in the United States. A few
spermicides contain octoxynol. Other surfactants, available in other parts of the
world include menfegol and benzalkonium chloride. Many new spermicidal
products are under testing and evaluation.

Vaginal spermicides come in a variety of options including foam, film, sup-
pository, tablets, coated latex condoms, creams, gels, and jellies (some of the
available brands include Ortho-Gynol®, Ortho-Cream®, Gynol II®, Preceptin®,
Kormex II®, Conceptrol®).

CERVICAL BARRIER METHODS:
COMPARISON OF THE DIAPHRAGM, FEMALE CONDOM,

CERVICAL CAP AND SHIELD, AND VAGINAL SPONGE
Introduction

Cervical barrier methods are effective when they are used consistently and
properly. They are popular with many women because they provide conve-
nience, safety, and sexual spontaneity. Depending on the method, there are lim-
ited degrees of protection from STI and HIV transmission, although there is a
growing body or research suggesting that covering the cervix may potentially
play an important role. The contraceptive sponge was the largest-selling over-
the-counter female contraceptive in the United States until it was abruptly taken
off the market in 1995. Becuase of a high demand for its return, it was re-introduced
in 2005.
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The sponge and female condom are available over the counter. The female
condom shares many of the same advantages and disadvantages as the male
condom. The diaphragm is used with a spermicide, must be fitted by a health care
provider, and is available by prescription only (Fig. 2).

In March 2002, the US FDA approved a new female barrier contraceptive,
Lea’s Shield® by prescription only (Fig. 3). The shield has been available over
the counter since 1993 in Germany, Austria, Switzerland, and Canada. The sec-
ond-generation FemCap™, currently available in Germany, France, the United
Kingdom, Austria, Switzerland, and the Netherlands, was approved for market-
ing by the US FDA in March 2003 (Fig. 4). Lea’s Shield is “one size fits all” and

Fig. 3. Lea’s Shield. (Reproduced with permission from Yama, Inc.)

Fig. 2. Side view of a diaphragm.
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Fig. 4. Second-generation FemCap with removal strap. (Reproduced with permission
from FemCap, Inc. and Alfred Shihata, MD.)

the size selection of the second-generation FemCap is determined by obstetrical
history. Both Lea’s Shield and FemCap are used with a spermicide and are
available by prescription only.

Mechanism of Action
The cervical barrier methods prevent pregnancy by acting as a physical, and
in some cases, chemical barrier to sperm movement.

The internal sheath of the female condom prevents sperm from entering the
cervix and protects the vagina and cervix from STI exposure. The external ring
also physically protects a large part of the perineum from STI exposure. The
cervical cap, shield, contraceptive sponge, and diaphragm physically occlude the
cervical os and hold a spermicide against it for added protection.

Lea’s Shield is not held in place by the cervix, but rather by the vaginal wall,
therefore cervical size does not play a role. Once inserted, the air trapped between
the cervix and the shield escapes through the one-way valve, creating a tight fit
between the vaginal wall and the shield (Fig. 5). The bowl of Lea’s Shield is large
enough to accommodate any normal-sized cervix. The second-generation
FemCap is also held in place by the muscular walls of the vagina so it does not
need to fit snugly around the cervix or hinge behind the pubic bone. The portion
of the cap facing away from the cervix is shaped like an inverted funnel that
directs sperm into the groove where the spermicide is stored.

The diaphragm is anchored in place between the pubic bone and the posterior
fornix. This distance varies from woman to woman, and thus the diaphragm must be
fitted and correctly sized. A spermicide is placed inside the dome before insertion.
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The sponge is made from polyurethane foam that absorbs semen before the
sperm have a chance to enter the cervix. It also contains a spermicide.

Effectiveness of Cervical Barrier Methods
As with all barrier methods, cervical barrier methods are most effective if used

from “beginning to end” on every sexual contact. It is estimated that at least half
of the pregnancies occurring in women who claim they were using a cervical
barrier contraceptive are the result of improper or inconsistent use of the method.
Both perfect use and typical use failure rates for cervical barriers are also affected
by other factors including intercourse frequency and user fecundity. Some of the
older cervical caps had much higher failure rates in parous compared with nul-
liparous women (32). However, newer-generation products are designed to
grossly cover the cervix and upper vagina (rather than fit tightly around the
cervix) and newer reports show very little differences in failure rates between
parous and nulliparous women.

Because of the large number of variables that can affect failure rates of barrier
methods, large differences in failure rates are reported in the literature. To reflect
some of this variability, the effectiveness rates noted below are given as ranges.

EFFECTIVENESS OF THE DIAPHRAGM

Data from several studies (33–35) demonstrates a modest increase in effec-
tiveness when comparing diaphragm use with and without a spermicide.

• For perfect use of the diaphragm, 2–8% of users will have an accidental preg-
nancy during the first year.

• In “normal” populations in which use is not always consistent or proper, the
typical use failure rate is between 6 and 28% diaphragm users (36,37).

Fig. 5. Lea’s Shield. (Reproduced with permission from Yama, Inc.)
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EFFECTIVENESS OF THE FEMALE CONDOM

• If used correctly on each act of sexual intercourse (perfect use), about 5% of
female condom users will experience an unintended pregnancy during the first
year of use.

• In “normal“ populations in which use is not always consistent or proper, the
typical use failure rates are 12–22% for female condom.

EFFECTIVENESS OF THE CERVICAL CAP AND SHIELD

• For perfect use, cap failure rates (primarily based on older and no-longer-avail-
able models) are 8–15% in nulliparous users and 20–30% in parous women (38).
B Failure rate for Lea’s Shield is around 9–14%; 6-month failure rate of 6.4 per

100 women with a spermicide and 12.2 per 100 women when used without.
� FemCap (first-generation, now obsolete) was 86.5% successful in pre-

venting pregnancy in the 6-month clinical trials. The increased dimensions
of the brim are designed to increase the stability and effectiveness of the
second-generation FemCap.
� Based on the small studies to date of the second-generation FemCap,

the typical failure rate is estimated to be 7.6%. For perfect use, it is
estimated that the failure rate is 2–4%. Perfect use includes using
FemCap correctly every time, applying spermicides with each act of
intercourse, and using emergency contraception as back-up if the cap
is used incorrectly (39).

EFFECTIVENESS OF THE VAGINAL SPONGE

In older studies, when the vaginal sponge was used correctly, about 9–14% of
nulliparous and 9–27% of parous women became pregnant. Typical failure rates
in nulliparous sponge users range from 9 to 21% and from 10 to 40% in parous users.

• Some newer studies of the Today® Sponge report lower failure rates in all
women, regardless of their previous child-bearing history (91% effective in
nulliparous women and 89.9% effective for parous women [40–42]).

Advantages of Cervical Barrier Methods
The cervical barrier methods have many advantages and are particularly good

for motivated women who need intermittent protection. There are no systemic
side effects and they can be backed up with emergency contraception to improve
efficacy rates. Generally, these methods do not require more than limited partner
involvement and are relatively easy and inexpensive to buy. Depending on the
method, there are variable degrees of protection from STIs.

ADVANTAGES OF THE DIAPHRAGM

• Allows better sexual spontaneity and more sexual sensation than male condom
use (43).

• Easy to use, reversible, affordable.
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• Female-controlled contraception.
• The diaphragm is a barrier that may offer limited protection of the cervix from

STIs (44,45).
B Observation trials have had variable results regarding protection from chlamy-

dia, gonorrhea, and trichomoniasis (46).
B Several observation trials have reported that the diaphragm users have a

lower risk of cervical dysplasia and cancer (47–49).

ADVANTAGES OF THE FEMALE CONDOM

• The polyurethane material making up the sheath of the female condom is impen-
etrable to HIV virus and to other STIs (50). The inner and outer ring of the female
condom prevents contact between the penis and the vagina and perineum (Fig. 6).
B The female condom may offer as much protection (51) as the male condom,

although more studies are needed.
B Failure of protection occurs if the condom is torn or if the penis is not placed

correctly inside the condom.
• The female condom can be placed in the vagina up to 8 hours before intercourse.
• The polyurethane material in the female condom is stronger than a male condom

and less likely to tear or break.
B It can be stored for long periods of time.
B It does not deteriorate when exposed to an oil-based lubricant.

Fig. 6. Female condom showing outer ring with inner sheath and inner ring.
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ADVANTAGES OF THE SECOND-GENERATION FEMCAP AND LEA’S SHIELD

• The current labeling gives cervical caps the longest duration of use of all the
cervical barrier methods, that is, up to 48 hours of protection.

• No effects on sexual desire or pleasure.
• Can be inserted up to 42 hours before sexual intimacy.
• Safe and highly acceptable to many women and men.
• Easy to learn and simple to use (patient instructional brochure and video tape

provided).
• Minimum training time for a health care provider.
• Fitting not necessary and usable by most women.

B FemCap comes in three sizes and obstetrical history determines the size.
B Lea’s Shield is a one-size-fits-all product.

• Inexpensive and reusable for 1 year.
• No effect on fertility, instantly reversible when pregnancy is desired.
• No effects with breastfeeding or breast milk.
• Woman can have full control (no male involvement necessary).
• Portable with discrete cover.
• May offer similar protection from STIs as the diaphragm, although further stud-

ies needed. Protecting the cervix (covering the cervix plus use of an appropriate
microcide) may be an important factor in preventing disease transmission (52).
B FemCap provides a microbicide reservoir on the vaginal side that provides

immediate contact of any STI/HIV virus with the microbicide (53).
• Made of durable, latex-free material that is easy to clean.
• Although acceptability ratings have varied, in some studies 87% of women said

that they would recommend Lea’s Shield and 55% of male partners said they
liked the device. Of women who express an opinion regarding the diaphragm,
84% reported they preferred Lea’s Shield (54).

ADVANTAGES OF THE SPONGE

• Contraceptive protection lasts for up to 24 hours no matter how many sexual
contacts occur.

• One size fits all.
• Easy to use, inexpensive, portable.
• Over-the-counter availability.
• May provide limited protection from some STIs (gonorrhea, chlamydia) (55).

Disadvantages
The most common disadvantages to cervical barrier methods are related to

local irritation or physical discomfort. When used with a spermicide, the nonoxyl-
9 can be very irritating, especially if used frequently. Increases in vaginal dis-
charge, urinary tract infections, bacterial vaginosis, and candidiasis are problems
related to use. A certain amount of preplanning and interruption of sexual activity
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may be necessary. Importantly, cervical barrier methods are not as effective as
many other methods of contraception including oral contraceptive pills, intrau-
terine devices, implants, and injectables.

DISADVANTAGES OF THE DIAPHRAGM

• The diaphragm must be fitted by a trained health care worker.
B Refitting may be necessary following childbirth, significant weight gain (usu-

ally >10–15 lb), vaginal or pelvic surgery, or if the current size is associated
with bothersome vaginal irritation.

B Women with poor vaginal tone, cystocele, rectocele, or uterine prolapse may
not be able to use a diaphragm.

• Wearing a diaphragm for more than 24 hours may increase the risk for toxic
shock syndrome (2.4 cases per 100,000 women using diaphragms [56]).

• Urinary tract infection more common in users (57,58).
• Although not common, rectal, bladder, or uterine discomfort may occur.

B Dyspareunia is rarely reported.
• Vaginal abrasion or laceration may occur, but is not common.
• Latex allergies are rare but are more common in health care workers who may

have repeated exposure to latex gloves over many years.
B Those with hypersensitivity to latex may use wide-seal rim diaphragm.

• Side effects of spermicides include irritation to either partner especially with
frequent use, allergy to nonoxyl-9, and concerns over potential teratogenic effects
if a fetus is incidentally exposed, although studies report no relationship (59).

DISADVANTAGES OF THE FEMALE CONDOM

• The female condom may be physically uncomfortable to either the female user
or male partner.
B Occasionally, it may irritate the vagina or penis.

• Some couples complain that it decreases sensation.
• Some may find the appearance of the female condom unappealing or awkward,

especially at first.
• A certain amount of “buy-in” from the male partner may be necessary.

DISADVANTAGES OF CERVICAL CAP AND SHIELD

• Needs a prescription.
• Newer caps fit most nulliparous and parous women, although those with signifi-

cant uterine or vaginal prolapse may not be good candidates.
• A few weeks needed to learn how to use the device properly; a back-up method

is recommended during this time.
• Women may need to squat down to insert.
• The cap and shield provides up to 48 hours of contraceptive protection after

placement, but this length of use may be associated with odor and discharge.
B Longer use may increase the risk of toxic shock syndrome.
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• Women may forget and leave the cap in longer than 48 hours because they are
unable to feel its presence. Women may find that monitoring insertion and
removal with a calendar may avoid this problem.

• Vaginal dryness, vaginal abrasion or laceration, dysparunia, penile irritation,
bladder pain, or cramps may occur.

• Side effects of spermicides as listed in “Disadvantages of the Diaphragm” section.
• Planning necessary before sexual intimacy; must be placed before sexual arousal

to avoid interruption of spontaneity and misplacement of the cap.
• Rarely, the male partner may have a sense of awareness and may object to its use.

DISADVANTAGES OF VAGINAL SPONGES

• Sponge must be placed just before intercourse and may interrupt sexual intimacy.
B The sponge must be moistened with water before insertion.

• Sponge removal may be problem, especially in new users.
• The sponge must be left in place for at least 6 hours after intercourse.
• Foul odor or vaginal discharge common if the sponge left in place for more than

24 hours.
• Conflicting data suggests the sponge may be less effective in parous women

(new studies report the sponge has similar effectiveness in parous and nulliparous).
• Side effects of spermicides as listed in “Disadvantages of the Diaphragm” section.

Good Candidates for Cervical Barrier Methods
• Motivated women who need intermittent protection.
• Women who cannot or prefer not to take hormonal contraceptives.

B Women over 35 who smoke or have known cardiovascular disease or clotting
problems or those with significant risk factors for cardiovascular disease.

• Women who need a back-up method, such as when pills are missed, during first
month of pill use, or while using drugs that interfere with pill effectiveness.

CANDIDATES FOR THE DIAPHRAGM, CERVICAL CAP, AND SHIELD:
ADDITIONAL CONSIDERATIONS

Women with an allergy to latex are candidates for the cervical barriers made
with silicone including the wide-seal rim diaphragm, cervical cap, and shield.
Women with a history of frequent urinary tract infections or those that develop
frequent urinary tract infections when using a diaphragm may find the cervical
cap or shield a good option.

The diaphragm, cap, and shield are generally not recommended for women
with the following:

• Significant vaginal abnormalities that interfere with placement.
B Severe uterine prolapse, vaginal septum.

• During first 4–6 weeks after childbirth because of lochia or during heavy bleeding.
• Allergy or sensitivity to spermicides.
• History of toxic shock syndrome.
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• Unstable, unpredictable, spontaneous sexual habits.
• Women uncomfortable with genital manipulation or inserting and removing

foreign devices from their vaginas.

Additionally, the cervical cap is not recommended for women with:

• Current cervicitis or vaginal infection.
• Current pelvic, tubal, or ovarian infection.
• Polyurethane allergy.
• Abnormal/unresolved pap smear.

CANDIDATES FOR THE FEMALE CONDOM: ADDITIONAL CONSIDERATIONS

• Women with significant uterine or vaginal prolapse may be limited to the female
or male condom.

• Women at risk for STIs or HIV transmission are good candidates for condom use
(not as much data to support protection with female condoms as there is for the
male condom).

CANDIDATES FOR THE VAGINAL SPONGE: ADDITIONAL CONSIDERATIONS

Any woman who is comfortable using tampons or other vaginal contracep-
tives is a candidate for the sponge. Women should not use the sponge if:

• Either a woman or her partner have a sensitivity to:
B Sulfa drugs. A very small number may be allergic to the metabisulfite preser-

vative in the sponge.
B Spermicide (Nonoxynol-9).
B Polyurethane.

• She has a significant vaginal abnormality.
• She cannot risk any chance of pregnancy whatsoever.
• She has a risk of exposure to STIs or HIV (sponge may be used with a condom).
• She has had toxic shock syndrome.
• Within 4–8 weeks of a vaginal delivery.
• During menstruation.
• During a current vaginal infection.

Patient Counseling
The most common problems related to cervical barrier methods are local

irritation, foul odor, or discharge. These usually abate within a few days after
removing the method. When trying to select the best cervical barrier for a
motivated user, consider the timing and style of protection she needs. Vaginal
spermicides give 1 hour of protection, the diaphragm provides 6 hours of protec-
tion, the sponge provides 24 hours, and the cervical cap provides 48 hours of
protection after insertion. The female condom is the method of choice in women
with risk of STI exposure but may be more cumbersome and requires some
partner cooperation. The diaphragm, cap, and shield must be cleaned and stored,
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are used with a spermicide, and require a prescription. The diaphragm must be
fitted by a health care provider. The female condom and sponge are readily
available over the counter. Those who often use oil-based lubricants or medica-
tions are not good candidates for a latex diaphragm (Table 1).

A serious, although rare, side effect of cervical barriers is toxic shock syn-
drome. The danger signs are listed in Table 2. A comparison of barrier methods
is giving in Table 3.

DIAPHRAGM: INSTRUCTIONS FOR USE

Instructions on how to use a diaphragm are included with the diaphragm.
Some women find squatting the easiest position, whereas others find lying down
or standing with one foot on a chair the best position.

Inserting a Diaphragm Without An Inserter:
An Arcing-Spring (All-Flex) or Coil-Spring Diaphragm (Fig. 7)

• After a contraceptive cream or jelly is placed in the center of the cup (some
recommend that it be placed on both sides of the diaphragm) the diaphragm is
folded together so that the cream or jelly is held inside. Some women find
placing some on the rim makes insertion easier. The folded diaphragm is gently
inserted into the vagina with the edges facing forward/upward. The diaphragm
is then pushed as high as comfortably possible so that the lower rim rests behind
the public bone and the higher rim slides up behind the cervix into the fornix.
With proper placement, the dome of the diaphragm should completely cover the
cervix, placing the spermicide directly against the cervix.
B The patient should be taught how to locate the cervix behind the dome of the

diaphragm to insure proper placement. The cervix feels like a “nose” that
should be covered completely by the diaphragm.

• If placed properly, the diaphragm provides 6 hours of protection. It must be kept
in place for 6 hours after intercourse but no longer than 24 hours. For repeated
acts of intercourse within the first 6 hours, the diaphragm should not be removed,
but additional spermicide should be placed vaginally.

Table 2
Danger Signs of Toxic Shock Syndrome

Especially concerning if a barrier method has been in place
for a prolonged period of time (longer than 24–30 hours).

High fever
Sore throat
Rash
Diarrhea or vomiting
Dizziness, fainting
Weakness, muscle aches
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• To remove the diaphragm, the front rim is either grasped using two fingers or
hooked using one finger. For removal it is sometimes necessary to pull the
diaphragm away from the underlying vaginal tissue because a slight suction may
hold the diaphragm in place.
B The diaphragm should be cleaned with mild soap and air-dried.
B Check the diaphragm for holes or tears by visual inspection and by holding

it up to the light.

Inserting a Diaphragm With An Inserter: Flat- or Coil-Spring Diaphragm (Fig. 7)

• This diaphragm comes with a special plastic applicator that has a series of small
notches, corresponding to the size in centimeters of a diaphragm. The diaphragm
rim, with the dome facing upward, is hooked into the large notch at the end of
the applicator. The other end of the rim is hooked into the notch corresponding
to the size of the diaphragm. By doing this, the diaphragm is stretched into a flat
oval with the dome puckered into folds. The spermicide is placed into these folds
and a small amount placed around the rim. With the spermicide facing upward,
the applicator is placed into the vagina and angled toward the small of the back.
It is slid into the small space between the cervix and the rear wall. When pushed
as far as it will go, the applicator is twisted to release the diaphragm and then
removed. With one finger, the front edge is pushed up behind the pubic bone.
Finally, a check is made to make sure that the diaphragm covers the cervix.

INSTRUCTIONS FOR USE: FEMALE CONDOM

• The female condom is available as an over-the-counter product and is marketed
for one-time use.

• The female condom can be inserted up to 8 hours before intercourse.

Fig. 7. Types of diaphragm rims. (Reproduced with permission from Marie Dauenheimer,
MA, CMI.)



168 Shoupe

• It should not be used with a male condom because the two condoms may stick
to each other and cause discomfort or displacement.

Instructions for insertion:

• For insertion, the inner, smaller ring is squeezed and inserted into the vagina.
The outer rim is placed evenly over the introitus.

INSTRUCTIONS FOR USE: CERVICAL CAPS

To ensure correct placement, the FDA has strongly advised women to insert
the FemCap before sexual arousal. FDA also recommends that a back-up method
be used during the learning phase and that emergency contraception be used as
a back-up method, if needed, in case the woman has not used the FemCap or has
used it incorrectly. There is an instructional video supplied with the FemCap.

After removing a cap, wash the device with a mild soap, air-dry, and store it
in its original container in a cool, dry place. Before using the device again, inspect
it for weak spots or pinholes by holding it up to a light or by filling it with water.

All prescription barrier devices eventually wear out. Diaphragms and cervical
caps often need to be replaced after 1–2 years of use, and a cervical shield may
last 6 months to 2 years. A new fitting for a diaphragm may be necessary after
a pregnancy, significant weight gain or loss, or abdominal or pelvic surgery. A
change in FemCap size may be necessary after a pregnancy, including miscar-
riage, induced abortion, or delivery.

Insertion/Removal of FemCap

The FemCap has an asymmetrical rim designed so that the larger rim fits into
the top of the vagina. Spermicide is placed on the inner and outer surfaces. It may
be necessary to tip the rim of the cap to release the suction for removal.

• Knowing the position of the cervix is very important because the cervix is the
target, and knowing where it is helps to determine how deep to place the FemCap.
To check the position of the cervix, it may be easiest to squat down and bear
down and insert a finger deep into the vagina. The cervix feels like the tip of a nose.

• Apply a very small amount of spermicide (about 1/4 tsp.) in the bowl of the
FemCap and spread a thin layer over the outer brim (but not over the area where
the cap is being held). Turn the cap over and apply the bulk of spermicide (about
1/2 tsp.) in the groove between the brim and the dome. (This is the area that faces
outward from the cervix and collects most of the sperm when placed correctly
(Fig. 8).

• The squeezed, flattened cap is inserted into the vagina with the bowl facing
upward and the long brim entering first.

• FemCap is pushed downward toward the rectum and slid as high into the vagina
as possible.

• After placement, a finger should be used to make sure the cap is pushed all the
way in and covers the cervix completely. Make sure that it is not partway between
the vaginal opening and the cervix.
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B If the FemCap is placed correctly, women are rarely aware of its presence
during either daily activities or during intercourse. Men also are usually
unaware of it presence and it should not interfere with sexual pleasure.

• Wait at least 6 hours after the last act of intercourse before removing the cap. To
remove the cap, it is best to squat and bear down. This will bring the cap closer
to the vaginal opening.
B Rotate the FemCap in any direction, or push the tip of a finger against the

dome to dimple it. These maneuvers help to break the suction and allow a
finger to fit between the dome and the removal strap. Hook the removal strap
with the tip of a finger and gently pull it down and out of the vagina.

B Wash the FemCap with soap and rinse it with tap water. Pat dry and allow the
cap to air-dry.

B Store the cap in its plastic storage container.

Insertion of Lea’s Shield

Lea’s Shield is much like a diaphragm, although it is designed to fit around the
cervix. It has a central one-way valve that allows for cervical mucus to pass. It
is one size fits all so that fitting in not required. It is not necessary to form suction
with the cervix when using Lea’s Shield.

Insertion of Lea’s Shield is almost as easy as insertion of a tampon. Studies
showed that the average woman can learn how to insert and remove the Lea’s
Shield just by reading the Lea’s Shield user manual. Lea’s Shield consists of a
cap-shaped appendage and a “control loop” that together form an elliptical device.
The shield is placed behind the pubic bone, as far as it can comfortably go. The
loop aids in insertion and removal of the shield and stabilizes the device. When
in place, the lower tip of the cap is positioned under the cervix (with the cervix

Fig. 8. The bowl of the second-generation FemCap is placed over the cervix. It is designed
to cover the cervix completely. The brim forms a seal against the vaginal wall and funnels
the ejaculate fluid into the groove. (Reproduced with permission from FemCap, Inc. and
Alfred Shihata, MD.)
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resting in the interior of the cap) while the control loop extends toward the
posterior aspect of the pubic symphysis.

• Spermicide should be applied to the rim and the bowl (one-third full) of the
device before insertion.

• Squeeze the device.
• Insert it and push it in as far as it can go. It “settles in place” and automatically

completely covers the cervix.
• Additional spermicide is only required if sex occurs more than 8 hours after

insertion. If more spermicide is required, it should be placed in the vagina with-
out removing Lea’s Shield.

• For removal, grasp the loop with one finger and remove the device.
• Lea’s Shield should be washed thoroughly with mild liquid soap for approxi-

mately 2 minutes, dried, and then stored in its silk pouch (see user manual).
• It is recommended that Lea’s Shield be replaced if it shows any signs of wear or

deterioration.

Insertion of Prentif™ Cavity Rim (Currently Unavailable
Because of Manufacturing Difficulties)

Before use, a spermicide is placed in the cervical cap, filling it to about one-
third full. The cap is placed against the cervix with the lower rim fit snugly placed
under the cervix. As the cap is placed, it is unfolded. As the dome expands,
suction is produced that holds the cap in place. It may be necessary to tip the rim
of the cap to release the suction for removal.

INSTRUCTIONS FOR USE: VAGINAL SPONGE

• Remove the sponge from its pouch. Moisten it with about 2 tbsp. tap water and
gently squeeze to activate the spermicide.

• Fold the foamy sponge in half with the dimple side facing upward. Holding the
sponge between two fingers, insert it deep into the vagina, up to and against the
cervix. The dimple should face the cervix and the loop should face away from
the cervix. Palpate around the sponge to make sure it completely covers the
cervix.

• After intercourse, wait at least 6 hours before removal.
B For removal, place a finger into the vagina and reach upward to find the loop.
B Bear down and push the sponge toward the vaginal opening. Hook the finger

around the loop or grasp the sponge between fingers.
B Withdraw the sponge from the vagina. If the vaginal muscles are tight and

removal is difficult, relax, wait a few minutes, and try again.

Selecting Available Options, Fitting, and Counseling
SELECTING THE CORRECT DIAPHRAGM

There are four major types of diaphragms as determined by the rim flexibility,
degree of arch, spring strength, and width (Fig. 7). The arching-spring diaphragm
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is the easiest type to insert because it has a firm rim that forms an arch when
folded. The arching spring is a good choice for women with decreased vaginal
tone or pelvic relaxation. Latex diaphragms are available in all rim styles and
silicone diaphragms are available as wide-seal rims in either the arching or coil
spring type. Diaphragms fitting rings come in sizes 60–90, although actual dia-
phragms are available from size 50–105 mm in diameter. The all-flex diaphragm
is very popular and allows a moderate, even, and usually comfortable spring
strength. The most common size diaphragm is 75 mm.

Diaphragm manufacturers supply a set of fitting diaphragms or fitting rings
that come with a variety of rim spring strengths. It is generally best for the patient
to practice insertion and removal with the fitting diaphragm and be given a
prescription for the same size and same rim style.

• Coil-spring diaphragm (coiled wire).

B Soft, flat, flexible rim with intermediate spring strength.
B Intended for women with average vaginal tone (average strength of the vagi-

nal muscles) and no genital abnormalities. Good for those who feel the arch-
ing-spring diaphragm to be too firm.

B Folds flat when folded for insertion and can be inserted with an introducer.
B Products: Koromex®, sizes 50–95, latex; Ortho®, sizes 50–100, latex; Ramses®

Flexible Cushioned, sizes 50–95, gum rubber.
• Arching-spring diaphragm (combination metal spring).

B Very firm, sturdy rim with firm spring strength.
B Can be used by all women; also intended for women with weak vaginal tone,

moderate descent of bladder or rectum (cystocele or rectocele), or with their
uterus bent far forward or backward, average pubic notch.

B Very popular because it offers the easiest insertion because it bends every-
where and forms an arch when folded.

B May be less comfortable than the other two styles after insertion.
B Products: Koroflex®, sizes 60–95, latex; Allflex®, sizes 55–95, latex; Ramses

Bendex, sizes 65–95, gum rubber.
• Wide-seal rim.

B Has a flexible, 1.5-cm wide flange attached to the inner edge of the rim. The
flange holds the spermicide inside the diaphragm and forms a tight seal
between the vaginal wall and the diaphragm, providing increased suction
action, which minimizes risk of diaphragm dislodging during intercourse.
� Available with either an arcing or coil spring (Omniflex).

B Distributed directly to clinic or directly from the manufacturer.
B Products available:
� Milex® Wide-Seal Arching, sizes 60–95, latex; Milex Omniflex Coil

Spring, sizes 60–95, latex.
� Milex Wide-Seal Silicone Arching and Omniflex.



172 Shoupe

� Silicone associated with longer shelf life, does not absorb odors or secre-
tions, can be autoclaved, hypoallergenic.

• Flat-spring diaphragm (flat metal band).
B Thin, flat, delicate rim with gentle spring strength (similar to coil spring but

thinner).
B Intended for women with very firm vaginal tone, nulliparous, a shallow pubic

arch, or those with a shallow notch behind the public bone.
B May not be stocked in all pharmacies.
B Folds flat for insertion and can be inserted with a diaphragm introducer.
B Products: Ortho-White® Diaphragm, sizes 55–95, latex.

Women who are not satisfied with a particular style diaphragm may find that
another style is significantly more acceptable. In a study in college students,
overall satisfaction throughout 1 year of use was significantly better with the
coil-spring diaphragm compared with the arching-spring diaphragm. The study
results demonstrate that certain diaphragm styles may improve women’s use of
and satisfaction with the diaphragm (60).

DIAPHRAGM FITTING AND COUNSELING

Proper fitting and patient education along with user motivation are the keys to
success (61). (See Table 3.)

An extended visit may be needed for proper fitting and counseling.
Diaphragm-fitting rings can be obtained from the manufacturer. Examinaton
gloves and vaginal lubricating gel are used during the fitting. Optimally, the
patient should do at least one insertion and removal while still in the clinic in case
she experiences problems. Practicing again at home before use is advisable.

• A middle and index finger (or measuring instrument) are used to measure the
distance from the bottom of the pubic bone to the posterior fornix of the vagina.
Before the fingers are removed, the thumb (or an instrument) is used to mark the
spot where the public arch touches the top of the index finger. This measurement
is then used to select a diaphragm size (75 mm is a common size).

• The selected size is lubricated, folded in half, and then placed in the vagina with
the two rims touching and facing upwards. Holding the vulva open with one
hand, the health care provider uses the other hand to insert the folded diaphragm
into the vagina and to direct it into the posterior fornix. The correct placement
of the diaphragm is then confirmed by palpating the cervix through the dome of
the fitting diaphragm. The anterior rim is then checked to see that it fits snugly
and directly behind the public bone.
B The size that best fits is the one that completely covers the cervix and extends

into the posterior vaginal fornix while fitting securely/gently behind the public
symphysis. Generally, the proper fit is the largest diaphragm that is comfort-
able for the client.
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� Checking that the proper size has been selected by checking the fit of one
size larger or one size smaller may be helpful.
� A too-small diaphragm will not fit up snugly behind the pubic bone and

it will fall out when the patient sits on the toilet, ambulates, or does a
Valsalva’s manueuver.

� A too-large diaphragm will rest improperly in front of the public bone
and be uncomfortable; it may interfere with urination.

• The diaphragm is removed by “hooking” the anterior rim with a finger and
pulling the diaphragm down and out of the vagina.

• After the correct size is determined, the patient should be taught:
B How to place about 1 tsp. of the spermicide into the dome of a diaphragm (for

added efficacy, jelly can be applied around the rim).
B How to insert the folded diaphragm.
B How to feel for the cervix through the dome.
B How to remove the diaphragm.
B Instructions: the diaphragm must remain in place for at least 6 hours after

intercourse but not for more than 24 hours.
� For additional acts of intercourse, the diaphragm remains in place and

additional spermicide jelly is inserted.
� The diaphragm is washed and checked periodically for holes, but many last

several years.

ONE AVAILABLE OPTION: FEMALE CONDOM

Reality®, the only female condom on the US market today, was approved by
the FDA in 1993. The female condom consists of two flexible polyurethane rings
and a loose-fitting polyurethane sheath. One ring is at the base of the sheath and
is used for insertion and for holding the top of the sheath in place at the top of the
vagina. The other ring forms the external opening and holds the outer portion of
the sheath over the perineum. The inner lining of the sheath is coated with a
lubricant and an additional lubricant can be use on the exterior for easier inser-
tion. The female condom contains no spermicide.

SELECTING THE PROPER CERVICAL CAP OR SHIELD

• Lea’s Shield was approved by the FDA in 2002. Lea’s Shield can be ordered
from YAMA, Inc. (Millburn, NJ; http://www.birthcontrol.com/leabody.html).
It is a one-size-fits-all oval cap containing a central valve that allows passage of
cervical mucus or discharge. It has an attached loop that helps with removal. It
is used with a spermicide and is similar in use to a diaphragm. It is made of
medical-grade silicone rubber.

• The second-generation FemCap comes in three sizes as determined by the inner
diameter of the rim (FemCap Inc., Del Mar, CA, www.femcap.com). The fit of
the FemCap is determined by the obstetrical history of the potential user. Women
who have never been pregnant will use the 22-mm FemCap; women who have
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been pregnant but never delivered vaginally (miscarried or had caesarian sec-
tion) will use the 26-mm FemCap; and women who have vaginally delivered a
full-term baby will use the 30-mm FemCap. If in doubt, the medium size is
recommended.
B The FemCap is made with silicone rubber and has an asymmetrical rim that

flares outward. The cap fits over and completely covers the cervix and the rim
fits into the vaginal fornices, the larger brim fitting into the back of the vagina.
The FemCap has a brim, a dome, a groove between the dome and the brim,
and a removal strap.

B The retail price is around $50 for a single FemCap and it should last 2 years. The
FemCap kit contains an FDA-approved instructional videotape. It is recom-
mended that a back-up method be used during the first few weeks of use.

• The Prentif Cavity Rim cervical cap is a deep cap made of rubber that has a solid
round rim. It is designed to fit firmly around the cervix. A small groove, located
along the inner rim is designed to improve the seal between the cap and the
cervix. A spermicide is placed to partially fill the cap before insertion. The
Prentif Cavity-Rim cervical cap was previously available in sizes 22, 25, 28, and
31 mm. Because of manufacturing difficulties and low sales, this cervical cap is
no longer available in the United States.

ONE AVAILABLE OPTION: VAGINAL SPONGE

Today sponge has been recently reintroduced into the US over-the-counter
market (Allendale Pharmaceuticals). The availability of the sponge may be cur-
rently limited. The sponge is a one-size-fits-all, small, round polyurethane sponge
containing nonoxynol-9 spermicide. The concavity on one side is designed to fit
over the cervix. On the other side is a loop that helps with removal of the sponge
after use.

In Europe, there is a tablet called Pharmatex that uses the spermicide benza-
lkonium chloride. Another sponge, called Protectaid® is manufactured in Canada.
It is designed to cause less vaginal irritation by incorporating three different
spermicides in low concentrations.
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INTRODUCTION
A surprising number of couples rely on behavioral methods of contraception,

at least intermittently. Abstinence promotion usually targets adolescents, but
abstinence is used by women of all ages. Natural family planning (NFP) and
fertility awareness methods (FAMs) are critically important for many couples for
whom this is the only religiously, culturally, or socially acceptable method.
Coitus interruptus has a typical failure rate comparable with the more effective
female barrier methods. This chapter provides information about the techniques
found to enhance the success of each of these methods.

CANDIDATES FOR NFP OR FAMS
Only women with regular cycles are appropriate candidates for NFP techniques.

This typically excludes women with polycystic ovary syndrome and women who
have menstrual disruptions because of breastfeeding, as well as postpartum and
perimenopausal women and those currently or recently using medications and
herbs that affect their menstrual cycling. Success requires that both members of
the couple agree to abstain or use protection during the data collection periods
and during the at-risk days. In clinical trials, the greatest source of failures has
been that couples decide to have intercourse despite clear indications of ovula-
tion ( 1). Given such realities, NFP users should be extensively counseled about
emergency contraception and offered kits by advance prescription.
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EFFICACY AND CONTINUATION RATES

Typical use failure rates are reported to be 25%. The typical use failure rates
vary little among the currently available NFP and FAM, mostly because of
routine violation (2). However, failure rates associated with consistent and correct
method use do vary, depending on whether pre-ovulation intercourse is permitted
or excluded. The calendar method has a 9% failure rate with correct and consistent
use, compared with 3% for ovulation detection, 2% for symptothermal method,
and 1% for post-ovulation method (3).

Continuation rates with NFP methods in well-supported programs after 1 year
range between 52 and 74% (3). Advantages of NFP are wide-ranging: no exog-
enous devices or drugs are routinely used, most couples learn a great deal about
their own reproductive physiology, and NFP may be the only method accepted
by various religions and cultural groups. The same techniques for identifying
at-risk days can be used by couples seeking pregnancy to conceive. There are no
direct medical side effects from use of the method, although the psychosocial
implications of avoiding intercourse for significant periods of time should be
taken into account by couples considering use of these methods.

TRAINING

With the exception of the standard days method with CycleBeads™, couples
need extensive formal training to effectively practice periodic abstinence or
fertility awareness. Because it is quite time-consuming to provide couples with
all of the needed information in a busy office practice, it may be helpful to have
available community resources to provide more detailed education. The organi-
zations listed in Table 1 can provide advice, charts, and teaching plans.

OPTIONS: BEHAVIORAL METHODS OF CONTRACEPTION
Abstinence

Worldwide, it has been estimated that 200 million reproductive-aged women
use abstinence as their method of birth control, where abstinence is defined as the
avoidance of penile-insertive vaginal intercourse. For some women, this is a
permanent choice, but for others it may be a temporary one. This latter situation
accounts for the variable success rate of abstinence. If practiced, abstinence
should be 100% effective, but when declared as a method at one point of time
(such as an annual visit) but not practiced consistently until the next visit,
“abstinence” carries with it a measurable risk of pregnancy.

Much effort has been invested in developing programs to encourage absti-
nence among adolescent men and women. The benefits are obvious: abstinence
provides the only truly effective way to prevent pregnancy and sexually transmit-
ted infections (STIs). It can help promote self-esteem and maintain a young
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Table 1
Natural Family Planning Resources for Advice, Charts, Teaching Plans, and Referrals

Billings Ovulation Method Association, NFP Office
316-N 7th Avenue
St. Cloud, MN 56303
Phone no.: (888) 867-6371

Calgary Billings Centre of Natural Family Planning
Room 1
1247 Bel-Aire Dr SW
Calgary, AB T2V 2C1
Phone no.: (403) 252-3929
Website: www.billings-centre.ab.ca

California Association of Natural Family Planning
1010 11th Street
Suite 200
Sacramento, CA 95814
Phone no.: (877) 332-2637
Website: www.canfp.org

The Couple to Couple League International
PO Box 111184
Cincinnati, OH 45211-1184
Phone no.: (513) 471-2000
Website: www.ccli.org

Institute for Reproductive Health
Georgetown University Medical Center
3 PHC, Room 300r
3800 Reservoir Road NW
Washington, DC 20007
Phone no.: (202) 687-1392
Website: www.dml.georgetown.edu/depts/irh

National Center for Women’s Health
Pope Paul VI Institute
6901 Mercy Road
Omaha, NE 68106-2604
Phone no.: (402) 390-6600
Website: www.popepaulvi.com

Family of the Americas Foundation, Inc.
PO Box 1170
Dunkirk, MD 20754-1170
Phone no.: (800) 443-3395
Website: www.familyplanning.net

(continued)
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woman’s options for self-growth and financial self-sufficiency. In the United
States, however, only about half of all adolescents choose this method. In a 2004
review of data from the 2002 National Survey of Family Growth, Abma et al.
found that 47% of female adolescents and 46% of male adolescents reported that
they had engaged in sexual intercourse at least once in their lives. For the age
group of 15–17, there was a decrease in sexual behavior from 1995 to 2002, with
30% of girls and 31% of boys reporting sexual activity in 2002 versus 38% of
girls and 43% of boys in 1995 (4).

Risk factors for early and/or unprotected intercourse among adolescents have
been identified. Low income, poor school performance, siblings with teen
pregnancies, early puberty, and other risk-taking behaviors have all been demon-
strated to be associated with an adolescent’s risk for unintended pregnancy.
However, teen sexual activity and adolescent pregnancy are not restricted to
these high-risk groups; adolescent pregnancy is an epidemic that cuts across all
socioeconomic and ethnic groups. Even parent–family connectedness and perceived
school connectedness were not found to protect against pregnancy (5).

Abstinence-promoting programs must be broad-based. They must also recog-
nize that, for many adolescents, the risk of an unintended pregnancy is minor
compared with other risks that they face on a daily basis. For example, in 2004,
the Center for Disease Control and Prevention estimated that 33% of adolescents
had been in a physical fight in the last 12 months and 17% had carried a weapon
in the last 30 days (6).

Experience with a wide variety of abstinence-promoting programs has pro-
vided important insights. Programs based on a “just say no” approach or that

Table 1 (Continued)
Natural Family Planning Resources for Advice, Charts, Teaching Plans, and Referrals

Natural Family Planning Center of Washington DC
8514 Bradmoor Drive
Bethesda, MD 20817-3810
Phone no.: (301) 897-9323

Northwest Family Services
4805 NE Glisan Street
Portland, OR 97213
Phone no.: (503) 230-6377
Website: www.nwfs.org

Twin Cities NFP Center
HealthEast, St. Joseph’s Hospital
69 W Exchange Street
St. Paul, MN 55102
Phone no.: (651) 232-3088
Website: www.tcnfp.org
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threatened young women with STIs or unintended pregnancies if they engage in
sexual activity (“scare them straight” approach) have been shown to have no
effect on either sexual behavior or contraceptive use. Analysis of the “Postpon-
ing Sexual Involvement” curriculum used in 31 California counties showed no
effect on sexual behavior of 7340 students participating in the program. Such
programs do not delay the onset of sexual activity, but they do result in higher
pregnancy rates than controls (7,8).

A didactic program that only discussed human sexuality and encouraged young
people to seek family planning services if they needed them did not change
sexual behavior (9). This is consistent with other research showing that knowl-
edge-based approaches are not effective in reducing adolescent negative health
behaviors (10,11). Programs that strongly encourage abstinence but also provide
information about available methods for birth control and STD protection have
been shown to increase contraceptive utilization by 70–80% (12,13). Providing
teen women with concrete examples of how to decline sexual advances is also
important; translating abstinence principles into action in different situations is
not a skill most adolescents have mastered. The realities of adolescent life involve
the rejection of adult authority, relatively low self-esteem, and foreshortened
time frames. In addition to the limited future alternatives many teens anticipate
for themselves and the short-term gains many teens achieve with pregnancy,
teens’ motivations for seeking pregnancy are complex and must be addressed
when developing pregnancy-prevention programs.

In a similar vein, some adolescent women may not be in a position to select
abstinence; the 2002 National Survey of Family Growth revealed that 10% of
women reported that their first sex was nonvoluntary (4,5). Victims of sexual
abuse may need provider assistance not only in preventing pregnancy, but also
in dealing with their hazardous environment.

One model outreach family planning center from Atlanta, GA implemented
a “social inoculation” program, which exposed young teens to samples of peer
pressure and other negative influences, enabling them to examine those forces
and develop skills to resist their lure. Older teens were used to instruct younger
teens. Overall, a statistically significant lower percentage of young people who
were enrolled in the program initiated sexual activity after eighth grade com-
pared with controls (9). Another study in South Carolina demonstrated impor-
tance of a multidisciplinary, community-based program that involved medical
personnel but also community groups to create other immediate activity options
and long-term career options for the teens (14).

Physicians have a role to play in promoting abstinence among young people.
High school students were asked whether their physician had discussed sexuality
issues with them, including the question, “Has your physician discussed with you
how to say no when you don’t want to have sex?” Only half of the students had
discussed sex or abstinence with their physician, and many more reported that
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they would like to have this discussion with their physician (15). An office-based
intervention to reduce risky sexual activity among adolescents has been shown
to reduce STD rates (16). Even when physicians may not be able to conduct these
interventions in their offices, they can provide pivotal leadership to help estab-
lish effective adolescent programs in their communities.

NFP Methods
Couples practicing periodic abstinence (NFP methods) avoid coitus during

the days of a woman’s cycle when she is fertile. Couples practicing FAMs use
contraceptive methods (usually barriers) during the identified at-risk days. In
2000, it was estimated that 2.6% of women were using periodic abstinence as
contraception, or 27 million women worldwide (17).

CALENDAR OR RHYTHM METHOD

Several techniques have been developed to identify fertile days. For the
“calendar” or “rhythm” method, it is assumed that sperm last 1–3 days and an egg
is vulnerable to fertilization up to 24 hours after ovulation. The fertile window
includes, at least, the 5 days before ovulation and the day after. To use this
method using traditional approaches, it is necessary to obtain information about
the woman’s spontaneous menstrual cycling for at least 6 months. The first day
of abstinence is calculated by subtracting 18 from the number of days in the
woman’s shortest cycle. The latest day of her fertile period is calculated by
subtracting 11 from the number of days in her longest cycle. Tables such as Table
2 can be consulted to confirm the calculations. For example, a woman whose 6-
month data showed that her cycle length varied between 26 and 30 days would
be required to abstain from coitus between days 8 and 19 each month; the couple
may engage in intercourse on cycle days 1–7 and from day 20 to menses.

The need to document cycle lengths was recently highlighted in a prospective
study of low-literacy Mayan women who were self-declared to be “regularly
cycling.” Quite surprisingly, only 46% of these women were found to have
regular cycles (26–32 days), even for 3 consecutive months (18). Clearly, approaches
such as blanket days 9–19 of abstinence will result in higher than expected failure
rates when such dramatic inherent variation in cycle length exists. The traditional
calculation requires an average of 13 days of abstinence a month for the general
population and provides 67.8% coverage of peak risk days (19). Even when
women have regular cycles, they may ovulate earlier or later than expected using
these calculations. In one study of 221 health women attempting to conceive,
10% of women with regular cycles were in their fertile window on any given day
between days 6 and 21 (20).

STANDARD DAYS METHOD USING CYCLEBEADS

The standard days method was developed by Georgetown investigators par-
ticularly for women desiring to start a simple method immediately and for those
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living in areas of low literacy (21). It is designed for women who have cycle
lengths lasting 26–32 days. Women are given CycleBeads (Figs. 1 and 2), a
device designed to assist women in monitoring their cycles and determining their
fertile days. The first bead is red, which represents the first day of menses. The
next six beads are brown, representing non-fertile days. Fertile days are repre-
sented by the following twelve white beads, which are followed by another
thirteen brown “infertile” beads. The patient advances a moveable ring one bead
a day to determine her fertility. The at-risk white beads even glow in the dark.
There are two black beads at days 27 and 32. If the woman’s menses starts before
she reaches the first bead, then she learns that her cycle length is too short to rely
on the CycleBeads. Similarly, if she reaches the 32nd (black) bead without
having started her menses, her cycle is too long to use the standard days method.
A back-up calendar is provided to allow for the woman to record that she has
moved the elastic band every day as directed. CycleBeads are available via the
Internet. One study of women using this technique in the Philippines, Peru, and
Bolivia found a first-year pregnancy rate of 4.8% with correct use, meaning no
intercourse days 8–19 of the cycle. Of the participants in this study, 28% had two
cycles out of the 26- to 32-day range and were excluded from the results. The
probability of pregnancy was 12% with typical use (21).

Table 2
Calculation of Fertile Period

Shortest First fertile Longest Last fertile
cycle (unsafe) cycle (unsafe)
(days) day (days) day

21 3 21 10
22 4 22 11
23 5 23 12
24 6 24 13
25 7 25 14
26 8 26 15
27 9 27 16
28 10 28 17
29 11 29 18
30 12 30 19
31 13 31 20
32 14 32 21
33 15 33 22
34 16 34 23
35 17 35 24

Day 1 = First day of menstrual bleeding.
(Adapted from ref. 2.)
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BASAL BODY TEMPERATURE METHOD

Other techniques are available to predict ovulation. Basal body temperature
(BBT) measurements are used to detect ovulation and, more importantly, to
indicate when the risk of pregnancy has passed for a given cycle. Patients are
instructed to measure their temperatures at the same time each day before arising.
Ovulation is identified by an average temperature increase of about 0.4–0.8 F
(usually following a slight dip in BBT). Studies have shown that ovulation occurs
within 48 hours of either side of the temperature shift (22). Inaccuracies in
measurements may be introduced if the woman gets out of bed at night, has an
infection, or varies the time of day the temperatures are taken. Intercourse is
prohibited for at least 3 days following the temperature rise. However, this does
not protect against exposure to semen when intercourse immediately precedes
the BBT rise. In practice, only 80% of women have interpretable BBT patterns.
Therefore, the best use of BBT is as a post-ovulatory method or in combination
with some other technique that can better predict ovulation.

BILLINGS TECHNIQUE

The Billings technique of ovulation detection relies on changes in cervical/
vaginal secretions that reflect the hormonal swings of the menstrual cycle. Each

Fig. 1. CycleBeads™. (Courtesy of Cycle Technologies; www.cyclebeads.com.)
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day, the woman touches a piece of paper or her finger against her vaginal introitus
before urination to test the quantity and character of those secretions. During the
days following menses, cervical mucus is scant and the introital testing will be
negative. As the follicular phase advances, the secretions increase slightly, but
they are still viscous. The pre-ovulatory estrogen surge dramatically increases
the amount of these secretions and makes them more clear and elastic (creating
the maximal finger-to-thumb Spinnbarkeit sign) (23). After ovulation, the mucus
again thickens under the influence of progesterone, and coitus may be permitted
only after 3 days of dry secretions.

A woman wanting to use the Billings method must first learn about her cycles.
Data are best gathered during a period of 6–9 months of abstinence. After a
woman learns how to interpret her mucus patterns, the couple should forego
coitus at least every other day to permit a woman to assess her fertility without
having her measurements confused by seminal fluid or vaginal secretions result-
ing from the woman’s own sexual arousal. Other external factors can also con-
found these measurements. A woman’s introital moisture may be changed by
vaginal infections or vaginal therapies. Douching may result in misreading, either
directly—by eliminating important evidence—or indirectly, by disrupting her
vaginal defense system and inducing vaginal infections.

Fig. 2. CycleBeads™ (Courtesy of Cycle Technologies; www.cyclebeads.com.)
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TWO-DAY METHOD

A simpler technique using cervical secretions, called the two-day method, has
recently been proposed. A woman relies on the presence or absence of cervical
secretions to determine whether or not she is fertile each day, asking herself, “Did
I note secretions today?” and “Did I note secretions yesterday?” She considers
herself fertile if she notices cervical secretions of any type on that day or the day
before, avoiding intercourse on these days. The first-year pregnancy rate in one
study using this method was 3.5% with correct use of the method and 13.7% with
typical use, with 96.4% of participants saying that they had no difficulty in
detecting secretions after the third cycle. The mean number of days with secre-
tions was 12.1, which is comparable with the standard days method (24).

SYMPTOTHERMAL TECHNIQUE

A more effective method of ovulation detection for NFP or FAM is the
symptothermal technique, which combines at least two of the above techniques
and may add other potential signs and symptoms to detect ovulation. Experi-
enced patients may check the cervix for changes in texture, dilation, and position
(at ovulation the cervix softens, moistens, dilates, and elevates in the vagina). In
addition, clues about ovulation may come from changes in libido or the discom-
fort of Mittelschmerz. Effectiveness of this method has been 2–3% among per-
fect users and as high as 20% among typical users (25).

Having used any of these methods to detect ovulation, couples may use dif-
ferent strategies to prevent pregnancy. Intercourse can be permitted only after all
risk of ovulation has passed (i.e., the post-ovulatory approach) or it may also be
permitted at times when the risk of impending ovulation is minimized (e.g., the
dry, scant mucus days immediately after menses). Sperm have been noted to
survive in the vagina for 7 days. None of the available methods can anticipate
ovulation 1 week in advance.

OVULATION DETECTION MONITORS

Hand-held ovulation detection monitors are in use in England, Ireland, Ger-
many, Italy, and the Netherlands to provide ongoing analysis of a woman’s vulner-
ability to pregnancy. Each day a woman opens the monitor to check her fertility
status. The monitor has three colored lights. A green light indicates a safe day; the
red light advises abstinence. A yellow light reflects uncertainty. When the yellow
light appears, the user removes a test strip from the monitor, applies a sample of
her urine and reinserts the strip into the monitor, which then rapidly analyzes the
specimen for levels of luteinizing hormone and estrone-3-glucuronide. After a few
minutes of analysis, a definitive red or green light will shine. With use, the monitor
gathers a considerable amount of information about the woman’s cycle. Based on
information about her menses and records of her hormonal testing, progressively
fewer days of yellow lights and less testing are needed with prolonged use.
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The Clearplan Easy Fertility Monitor™ is a fertility monitor available in the
United States. By measuring urinary metabolites, it provides the user with a daily
indication of low, high, and peak fertility. Use of these monitors results in a
period of abstinence shorter than those recommended with cervical mucus or
calendar methods, which may result in higher failure rates because they may not
provide enough time before ovulation to avoid intercourse. Alone, monitors are
accurate for predicting ovulation 60% of the time. It has been postulated that, if
used in conjunction with cervical mucus screening, they might be more effective
at preventing pregnancy. However, studies of efficacy of home monitors in
combination with other NFP methods have yet to be performed (26).

Other devices used in assessing the fertile period include small hand-held
microscopes (Lady Free Biotester®) used to check for cervical mucus and sali-
vary ferning, which is indicative of fertility (27). A comparison of microscopes
and home fertility monitors found neither to be as effective as the symptothermal
method; microscopes had a high false-negative rate for fertile days (28).

Lactational Amenorrhea
During the postpartum period, the hypothalamic–pituitary–ovarian axis is

temporarily suppressed. Lactation temporarily raises prolactin, which blocks
activation of the axis. Amenorrhea induced by breastfeeding in the first 6 months
postpartum is a relatively accurate clinical marker of ovulation suppression. Dur-
ing the first 6 months postpartum, the first menses a woman experiences (if she has
a period) is usually anovulatory bleeding; menstrual bleeding usually precedes
ovulation. Being forewarned, a woman can utilize other contraceptive methods to
protect herself after such a menses against future, probably ovulatory, cycles. After
6 months of postpartum amenorrhea, however, the first cycle is usually ovulatory.
This places the woman at risk for an unannounced return of fertility if she relies
exclusively on the lactational amenorrhea method (LAM) beyond 6 months.

Over time, the requirements for this method have changed. Early World Health
Organization studies included only women who were amenorrheic, fully
breastfeeding on demand, and offered no other source of suckling to the infant.
Uterine sloughing within 56 days postpartum did not count because this has been
shown not to represent a return to ovulation (29). Later studies abandoned the need
to exclude pacifiers. Until recently, exclusive breastfeeding was defined by the fact
that the infant received at least 90% caloric intake via breast milk. Most recently,
studies have clarified the two most important predictors of pregnancy protection:
amenorrhea and time since delivery. In amenorrheic women who were fully or
partially breastfeeding, pregnancy rates were 1% in the first 6 months. However,
pregnancy rates rose to 4–7% by 12 months. Interestingly, there was no difference
in pregnancy rates between partially or fully breastfeeding women (30).

All the studies demonstrated the need to provide added protection after 6
months, even if the woman remains amenorrheic while breastfeeding. A recent
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review of Finnish-American women who traditionally have used no birth control
other than breastfeeding found a very high pregnancy rate. One couple was
photographed with 99 grandchildren clustered around them; three of their daugh-
ters had 17 children each (31).

CANDIDATES FOR LAM

Women who remain amenorrheic and breastfeed may use LAM as their only
method for up to 6 months postpartum. However, some women may not be able
to breastfeed for medical or social reasons. An HIV-infected woman should
avoid breastfeeding if other sources of nutrition are available to her infant. Simi-
larly, women taking drugs that cross into the breast milk and may harm the baby
should not breastfeed. Breastfeeding requires privacy and continuous accessibil-
ity of the mother to her child. Working mothers may not have that opportunity,
although breast pumping and milk storage for later consumption is a possibility
for some women.

NONCONTRACEPTIVE BENEFITS OF LAM

Breast milk is best suited to meet the nutritional requirements of the human
infant. Breast-fed children have fewer gastrointestinal problems and decreased
rates of allergies and asthma later in life. The mother–child bond reinforced by
breastfeeding is also very important. The convenience of the temporary protec-
tion offered by LAM in women already dedicated to breastfeeding can be very
attractive at this busy time in a woman’s life. Epithelial ovarian cancer rates are
reduced in women who breastfeed before age 30 years (32). Breast cancer rates
are not affected by lactation unless it is continuous for at least 2 years.

SIDE EFFECTS/DRAWBACKS OF LAM

Breastfeeding may be perceived as embarrassing or inconvenient by some
women. Cracked nipples, mastitis, and even breast abscesses are possible com-
plications of breastfeeding. The hypoestrogenic state induced by LAM may
decrease vaginal lubrication and cause dyspareunia (31). Most of these side
effects, however, result from breastfeeding alone. The decision to use LAM for
birth control can be viewed as an independent decision not adding any additional
side effects. It must be remembered that LAM does not offer any protection
against STIs. This is particularly important during the first weeks postpartum,
when an STI could easily result in upper tract infection. The hypoestrogenated
vagina may also be more vulnerable to HIV infection.

Coitus Interruptus
Coitus interruptus, or withdrawal, requires that the penis be removed from the

vagina and directed away from the external genitalia of the woman before ejacu-
lation to prevent sperm from entering the upper reproductive tract and fertilizing
an ovum. Historically, coitus interruptus has been an important method. By the
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end of the 1800s, birth rates in France were significantly reduced by its wide-
spread practice. In the United States, official estimates from the 1995 National
Survey of Family Growth are that 2.9% of married women rely on this method.
This estimate excludes single women (often adolescents) who utilize this method
in even greater numbers. The Youth Risk Behavior Survey in 1997 reported that
13% of sexually active high school students used coitus interruptus to prevent
pregnancy at their last sexual intercourse (33).

EFFECTIVENESS OF COITUS INTERRUPTUS

Coitus interruptus is much more effective than is generally perceived; it is
roughly equivalent to some female barrier methods. Clinical trial data are not
available to calculate the failure rates for consistent and correct use, although
some experts have estimated that the failure rate should be approximately 4%.
Typical use first-year rates have been measured to be 27%. There is considerable
intercouple variation around that estimate (2). The benefits of this method are
obvious: it requires no drugs or devices; it does not interfere with foreplay or
precoital spontaneity; and it is readily portable and available.

CANDIDATES FOR COITUS INTERRUPTUS

A male partner who is able to sense impending ejaculation and to resist the
involuntary urge for deeper thrusting is required for success of this method. He
must be able to withdraw before ejaculation. Coital positioning is also important.
Unless the couple is effectively able to communicate in time to permit the woman
to move, the male superior position or at least a male-controlled coital position
is necessary.

NONCONTRACEPTIVE BENEFITS OF COITUS INTERRUPTUS

Rates of HIV seroconversion of the uninfected woman in discordant stable
relationships are reduced by at least 50% by coitus interruptus compared with
unprotected intercourse (34,35). In a 1994 study of HIV transmission between hetero-
sexual partners, DeVincenzi showed that couples who practiced coitus interrup-
tus with every intercourse had zero seroconversion of uninfected partners. This
is compared with a 4.8 per 100 person-years conversion in couples inconsistently
using condoms and a zero seroconversion rate in couples consistently using
condoms (36). It would be expected that the male-to-female transmission rate of
gonorrhea, trichomonas, and chlamydia would be reduced, but that ulcerative
lesions such as herpes, chancroid, and lymphogranuloma venereum would not be
substantially altered by the use of coitus interruptus as a method of birth control.

SIDE EFFECTS/DRAWBACKS OF COITUS INTERRUPTUS

With coitus interruptus, the dynamics of intercourse are disrupted. Research-
ers have reported mild to extreme clouding of consciousness just before ejacu-
lation; deep thrusting motions are involuntarily triggered in many men with
impending ejaculation (37). Interruption of penile vaginal contact at this phase
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of the sexual response curve may decrease the intensity of the male orgasm.
Similarly, for the woman who may be at another phase of sexual arousal, com-
plete cessation of all penile stimulation may not only diminish pleasure but also
result in frustration.

PATIENT EDUCATION

Minimal instructions are necessary, but the man should know to urinate and
wipe of the tip of his penis before intercourse to remove any sperm lingering from
a recent ejaculation. Most importantly, he must learn how to completely with-
draw his penis and direct it away from the woman’s genitals before ejaculation.

As with any barrier or behavioral method, emergency contraception should be
provided to the couple to have readily available should the woman have an
accidental exposure to sperm.

Other Sexual Practices
Although they are not routinely discussed in traditional textbooks, many het-

erosexual couples use a wide variety of non-vaginal intercourse sexual practices
to prevent pregnancy while still achieving sexual pleasure. In fact, recent publica-
tion of a 1994 America Medical Association survey revealed that many Ameri-
cans do not classify these practices as sex (38). However, it is important for
physicians to be aware of these practices so that they can advise patients appropri-
ately about possible health implications and can test more successfully for STIs.
Heterosexual anal intercourse is not uncommonly practiced by teens for hymenal
preservation and by older couples for penile stimulation before vaginal ejacula-
tion (39). In each instance, it is important to discuss the implications for rectal
infection and sphincteric trauma and, in the latter case, to understand, perhaps,
why the female partner may suffer recurrent vaginal infections, especially with
bacterial vaginosis. The risk of pharyngeal infection with gonorrhea is appreci-
ated in the medical community, but few physicians appreciate how very common
oral–genital sexual practices are, especially among adolescents. Other practices,
including mutual masturbation, may also protect a woman from pregnancy, but
may not be volunteered by her unless she feels comfortable discussing the more
intimate details of her relationship. Such information may be helpful to the
physician to understand why she may now not need other forms of birth control.

SUMMARY

Total sexual abstinence is the most effective method of birth control, but incom-
plete commitment can result in high rates of unintended pregnancies. Periodic
abstinence and fertility awareness methods rely on menstrual calendars,
CycleBeads, BBT, the Billings method, or the symptothermal method to detect
at-risk fertile days. Coitus interruptus has failure rates similar to the female barrier
methods. LAM is very effective for up to 6 months postpartum. Other practices,
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which admittedly may not even be characterized as sex, also provide sexual
pleasure without incurring the risk of pregnancy but do not protect against STIs.
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INTRODUCTION

Emergency contraceptives (ECs) offer a “second chance” to prevent an unin-
tended pregnancy. It is estimated that if the general population had better knowl-
edge and easier access to ECs, their use could potentially cut the number of
abortions performed each year in the United States in half. There are three major
options available for emergency contraception: progestin-only pills (POPs),
combination oral contraceptives (OCs), and insertion of an intrauterine device
(IUD). Currently, there are 2 POPs and 18 combination pills (estrogen plus
progestin) available that must be taken within 72 hours of unprotected sex
according to treatment protocols listed in Table 1. The third option is insertion
of a copper IUD within 5 days of unprotected sex. The progestin-only products,
Plan B® and Ovrette®, are associated with less nausea than combined estrogen plus
progestin EC products. Plan B is the only product designated and packaged as an EC.
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Table 1
Hormonal Options for Emergency Contraception

Pills per dose
(two doses 12

Content hours apart)

Dedicated product (manufacturer)
Plan B (Duramed) 0.75 mg LNG 1 + 1 No pretreatment necessary

Progestin-only pill
Plan B (as above) 0.75 mg LNG 1 + 1 No pretreatment necessary
Ovrette® (Wyeth) 0.075 g NOR 20 + 20

Combination OCs (Yuzpe method)
Ogestrel® (Watson) 50 g EE plus 2 + 2 Pretreatment with anti-

0.5 mg NOR emetic recommended
Ovral® (Wyeth)
Lo/Ovral® (Wyeth) 30 g EE plus 4 + 4 Pretreatment with anti-

0.3 mg NOR emetic recommended
Low-Ogestrel® (Watson)
Cryselle® (Barr)
Levlen® (Berlex) 30 g EE plus 4 + 4 Pretreatment with anti-

0.15 mg LNG emetic recommended
Levora® (Watson)
Nordette® (Monarch)
Portia®, Seasonale® (Barr)
Alesse® (Wyeth) 20 g EE plus 5 + 5 Pretreatment with

0.1 mg LNG anti-emetic
Aviane® (Barr) recommended
Lessina® (Barr)
Levlite® (Berlex)
Lutera® (Watson)

 Pills per dose
Pill color (two doses 12
(critical) Content hours apart)

Triphasic combination ECs
Enpresse® Orange Pill in triphasic 4 + 4 Pretreatment with anti-

 (Barr) pack that con- emetic recommended
Trivora® Pink tains 30 g

(Watson) EE plus 0.125
Triphasil® Light yellow mg LNG

(Wyeth)
Tri-Levlen® Light yellow

(Berlex)

LNG, levonorgestrel; NOR, norgestrel; EE, ethinyl estradiol; OC, oral contraceptive; EC, emergency
contraceptive.
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Although education and access are gradually improving, EC usage continues
to be low (1). Unfortunately, there continues to be controversy and confusion
surrounding use and distribution of ECs. In 2001, more than 70 professional
organizations, including American College of Obstetricians and Gynecologists,
supported a petition requesting that the Food and Drug Administration (FDA)
make EC pills available without prescription. In 2003, after reviewing the safety
and efficacy data, an FDA advisory panel recommended making Plan B available
without prescription. However, under political pressure (2), the FDA issued a
“Not Approvable Letter” citing a lack of information on the effect of Plan B on
adolescent women (3). A revised application for over-the-counter distribution of
Plan B, placing restrictions on access of the medication to women under 16, was
recently reviewed and deferred so that “legal issues could be examined.” In
protest, the head of the FDA’s women’s health office resigned.

Six states now allow pharmacists to dispense EC pills without a prescription
including Alaska, California, Hawaii, Maine, New Mexico, and Washington. EC
pills are available over the counter or through a pharmacist in France, Sweden,
Canada, and the United Kingdom.

MECHANISM OF ACTION

Like other hormonal forms of contraception, both combined estrogen plus
progestin and progestin-only EC pills prevent pregnancy by having several
effects:

• Ovulation is inhibited or delayed (4,5).
• Fertilization is impaired by altering tubal transport of sperm or ova (6,7).
• Endometrial changes that prevent a fertilized egg from implantation (8).
• Cervical mucus is thickened.

When being used as a routine method of contraception, the copper IUD pri-
marily prevents fertilization by affecting sperm transport and function (9,10). It
is likely that use of the copper IUD for emergency contraception includes this
action along with a variety of other anti-fertility effects, including disruption of
the endometrium.

EFFECTIVENESS
Regardless of the time period a woman has unprotected sex, the sooner EC pills
are taken the more effective they are (11). If Plan B is used properly within 72
hours of unprotected intercourse, the risk of pregnancy falls to 1%.

The effectiveness of the method is measured by comparing the number of
pregnancies expected in a sexually active population with the number of preg-
nancies actually occurring in that population following treatment. The expected
pregnancy rates are highly dependent on the specific day of the menstrual cycle
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that each woman in the population had unprotected sex and a host of other factors
affecting fecundity (12).

• If EC pills containing estrogen–progestin are taken within 72 hours after unpro-
tected sex, the risk of pregnancy is reduced by at least 75% (13) (this equates to
an overall 1–2% failure rate because not all women with unprotected sex will
become pregnant).

• If levonorgestrel-only pills (Plan B, Ovrette) are specifically taken, the risk of
pregnancy is reduced by 89% (14). This equates to a 1% failure rate.

• Insertion of a copper-releasing IUD reduces the risk of pregnancy by up to 99%
(15,16).

• Although controversial, emesis following treatment with combination EC pills
does not appear to decrease efficacy.
B It is thought that the high circulating levels of estrogen (acting on the central

nervous system causing emesis) are evidence that the pills have already been
absorbed (7).

ADVANTAGES
Advantages of EC Pills

• EC pills are safe for most women.
• No serious side effects associated with Plan B.
• EC pills are available without prescription through some pharmacies in six states

(Alaska, California, Hawaii, Maine, New Mexico, and Washington) (17) and
approved for use in Canada for women over age 16 without a doctor’s prescription.

• Progestin-only EC pills can be used by women who are not candidates for
combination OCs.

• EC pills can be bought in advance and kept on hand for use in an emergency.
• In the event of a failure, no teratogenicity or other adverse outcomes are reported

after exposure to EC pills (7).

Advantages of Using a Copper IUD for EC
• The IUD provides an ongoing highly effective method of contraception.
• Can be inserted up to 5 days after unprotected sex.

DISADVANTAGES

• Combination EC pills are associated with a high rate of nausea (42%) and vom-
iting (16%) (18) and pretreatment with an anti-emetic is recommended.
B Plan B is better tolerated.

• Not all women know about EC pills or know how to get access to them.
• Many women do not know that they can use some types of regular OCs.
• There is only a 72-hour window in which to start the first dose.
• There is no protection from sexually transmitted infections (STIs) or HIV.
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• Opponents link emergency contraception to abortion or that it may encourage
sexual activity among teenagers.
B Research studies report that increased availability of EC pills does not result

in increased unprotected sexual activity (19,20). In some states where pre-
scriptions are necessary, “conscience laws” allow pharmacists to refuse to fill
prescriptions for EC pills.

• There is confusion between EC pills and the abortion pill RU-486 (mifepristone).
B RU-486 is not an EC pill. It is taken after pregnancy is established (within 49

days of the last menstrual period).

INDICATIONS AND USAGE
Within 72 Hours of Unprotected Sex

Plan B is an EC that can be used to prevent pregnancy following unprotected
intercourse or a known or suspected contraceptive failure. To obtain optimal
efficacy, the first tablet should be taken as soon as possible, and within 72 hours
of intercourse. The second tablet must be taken 12 hours later. Other protocols
with various OC pills containing levonorgestrel or norgestrel are listed in Table
1. Note that for triphasic combination pills, the color of the tablet is critical.

Indications for EC include the following conditions:

• Unplanned, unprotected sexual relationship.
• Regardless of the time of the month when unprotected sex occurs, all women

seeking EC should be evaluated for treatment.
• Condom breakage or improper use.
• Diaphragm, cap, or shield slippage.
• Missed OCs (especially missing the first week of OCs).
• Late in starting a new patch or vaginal ring.
• Late in getting depot medroxyprogesterone acetate (DMPA) or depo-subQ

provera 104™ injection.
• Mistake in calculating “safe days” when practicing natural family planning.
• Rape (21).

After 72 Hours of Unprotected Sex
Women presenting with the any of the above indications between 72 and 120

hours after unprotected sex may be best served by having a copper IUD inserted
(that can be placed up to 5 days following unprotected sex). There are reports that
EC pills have some, although limited, effectiveness when initiated this late (22).

SIDE EFFECTS

Possible side effects of Plan B (or Ovrette) are shown in Table 2. Plan B has
a lower rate of adverse events than the estrogen–progestin (Yuzpe) EC pill regimens:



200 Shoupe

• Nausea: 23% (23) in Plan B compared with 50% on estrogen–progestin EC pills.
• Vomiting: 6% in Plan B compared with 19% on estrogen–progestin EC pills.

Effect on Menses
After taking a hormonal EC, most women will start their next menses within

3 days of their expected time (24).
After taking Plan B, some women may have spotting for a few days. At the

time of the expected menses, about 75% of users have vaginal bleeding similar
to their normal menses, 13% have heavier bleeding, and 12% bleed less. The
onset of this next menses is within 7 days of the expected date in 87% of users,
whereas 13% experience a delay of more than 7 days. If there is a delay of more
than 1 week, pregnancy should be considered.

Ectopic Pregnancy
Up to 10% of pregnancies that occur as method failures in women on POPs are

ectopic (Chapter 4). This is higher than the approximately 2% rate normally reported.
Therefore, although a history of ectopic pregnancy is not a contraindication to
Plan B, health providers should keep in mind this possibility in women who
become pregnant after taking Plan B or who complain of abdominal pain (25,26).

METABOLIC EFFECTS
The acute metabolic effects of progestin-only EC pills (Plan B) are similar to

the early metabolic effects seen with POPs, although these changes are only short

Table 2
Common Side Effects Associated With

Plan B (Adverse Events in �5%
of Women, by % Frequency)

Most common adverse
events in 977 users (Plan B,
levonorgestrel) (%)

Nausea 23.1
Abdominal pain 17.6
Fatigue 16.9
Headache 16.8
Heavier menstrual bleeding 13.8
Lighter menstrual bleeding 12.5
Dizziness 11.2
Breast tenderness 10.7
Other complaints 9.7
Vomiting 5.6
Diarrhea 5.0
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term and quickly normalized (Chapter 4). Similarily, the acute effects of estrogen–
progestin EC pills are similar to the early effects of combination OCs (Chapter 2).

WARNING: Plan B not recommended for routine use as a contraceptive.
Plan B not effective in terminating an existing pregnancy.

CONTRAINDICATIONS

There are a very limited number of medical contraindications to treatment
with EC pills.

• Women who are pregnant (EC pills cannot terminate an established pregnancy).
• Undiagnosed vaginal bleeding.
• Allergy to any component in medication.
• Not intended for geriatric (age 65 and older) or pediatric populations.
• Not recommended for routine use as a contraceptive.

Progestin-only EC pills are preferable to combination EC pills for women
with the following conditions:

• History of thromboembolic disease.
• Vascular disease.
• Heart disease.
• Focal migraines.
• Liver disease.
• Some health care providers prefer to use progestin-only ECs in patients for

whom combination OCs are contraindicated; however, because of the short
duration of treatment, this is not routinely necessary.

Eligibility requirements for the copper IUD are the same as for insertion for
routine use as listed in Chapter 9.

Of particular importance, however, is ruling out the presence of STIs or organ-
isms associated with pelvic inflammatory disease, because women seeking
emergency protection may have new partners and may be at greater risk.

• Women at high risk for STDs or victims of rape are not good candidates for IUD
insertion and use.

FETAL EFFECTS

There is no evidence that exposure to EC pills will harm a fetus. Studies in
women who have accidentally taken OCs containing levonorgestrel during early
pregnancy report no adverse effect on the fetus.

COUNSELING TIPS BEFORE TREATMENT

It is not necessary for women to have a physical exam before prescribing
Plan B.
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• It is necessary to exclude the chance that the woman is already pregnant so
consider the following:
B Timing of most recent sexual relationships, establish 72 hours or less (or <120

hours for copper IUD) treatment window.
B Last normal menstrual period.
B Current use of a contraceptive method.

• Pregnancy test if indicated (should be negative to proceed), if positive, emer-
gency contraception is not indicated.

• The most common side effects related to EC pill use are nausea, vomiting,
menstrual irregularities, breast tenderness, headache, abdominal pain and
cramps, and dizziness.
B If prescribing an estrogen–progestin EC pill, consider adding an anti-nausea

medication (meclizine 1 hour before first dose [18]).
B There is limited data and no agreement on whether to repeat a dose if a user

vomits within 2 hours of ingestion.
• Following treatment, users should be counseled to get a pregnancy test and seek

medical care if her period does not start within 3 weeks.
• Counsel regarding regular use of a contraceptive method after EC use.

B OCs, POPs, vaginal ring, DMPA, implant, or patch can be started immedi-
ately the day after EC pill treatment is completed, or alternatively started with
onset of next menses (use barrier methods while waiting).

B Insert IUD during the next menstrual period; consider using a copper IUD for
EC treatment.

• Consider screening for STIs.
• It is very important to counsel the woman that use of ECs is not 100% effective.
• The progestin-only EC pills are more effective and have fewer side effects than

the estrogen–progestin EC pills and are thus the preferred method.

COUNSELING AFTER TREATMENT

• A follow-up physical or pelvic exam is needed if there is concern about either
the general health of the user or the pregnancy status after treatment.

• Although there is limited data, a rapid return to normal ovulation and fertility is
typical.

• In 2001, an American College of Obstetricians and Gynecologists practice bul-
letin recommended that clinicians consider giving an advance prescription for
EC pills at the time of a routine exam (7).

OPTIONS
Product Prepackaged as Dedicated EC Pills

• Progestin-only (Plan B). Consists of two 0.75-mg levonorgestrel tablets. The
first pill is taken as soon as possible within 72 hours of unprotected intercourse
and a second tablet is taken 12 hours later (Table 1).
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B Both pills taken as a single dose of 1.5 mg levonorgestrel reported to be as
effective (22) as traditional two-dose regimen.

• Preven™ Emergency Contraceptive Kit (containing four 0.25-mg levonorgestrel/
50- g ethinyl estradiol pills). The dosage is two doses of two pills, 12 hours apart.
B Pretreatment with an anti-emetic is recommended.
B The Preven Emergency Contraceptive Kit was removed from the market by

the manufacturer in 2004.

Combination OCs Containing Levonorgestrel or Norgestrel
The FDA issued a summary statement in the Federal Register in 1997 (27).

This statement is reassuring to clinicians using OCs for this off-label indication.

The FDA is announcing that the Commissioner of Food and Drugs has con-
cluded that certain combined oral contraceptives containing ethinyl estradiol
and norgestrel or levonorgestrel are safe and effective for use as postcoital
emergency contraception.

• Combination OCs containing either levonorgestrel or norgestrel are used in
specific regimens based on the Yuzpe method (Table 1).
B The first dose of two to five pills is taken as soon as possible within 72 hours

of unprotected intercourse and the second dose is taken 12 hours later.
B Pretreatment with an anti-emetic is recommended.
� Meclizine 1 hour before treatment.

• POPs (Table 1).
B Plan B regimen is prepackaged as a dedicated OC pill.
B Ovrette regimen is 20 pills taken as soon as possible after unprotected inter-

course followed 12 hours later with another 20 pills.

Copper IUD (ParaGard®)
Insertion of the copper IUD is a highly effective method when inserted within

5 days of unprotected intercourse. The copper IUD can be left in place for long-
term contraception.
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INTRODUCTION
Although the first tubal sterilization was performed more than 125 years ago,

it took many years before it gained widespread acceptance. Today surgical ster-
ilization is a simple, safe, and cost-effective method of achieving long-term
contraception. It remains the second (behind oral contraceptives [OCs]) most
widely used form of contraception in the United States (Chapter 1). The emer-
gence of sterilization as a popular method of avoiding pregnancy paralleled the
introduction of OCs. Both methods became readily acceptable at the time of the
“sexual revolution.”

The previous strict guidelines for performing sterilization that coupled age
and parity were dramatically relaxed when the introduction of laparoscopy made
female sterilization an outpatient procedure. Laparoscopy is safer and cheaper
than laparotomy, provides a superior cosmetic result, and allows a woman to
resume normal activities sooner. The increased safety of anesthesia coupled with
concerns about the long-term safety of OCs and intrauterine devices (IUDs)
continues to drive interest in permanent sterilization. Features of the “ideal
method” of sterilization are listed in Tableb 1.

Female Tubal Sterilization
Traditional and Research Methods

Charles M. March, MD
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POPULARITY

The percentage of women who use sterilization as a method of contraception
rises from about 5% between 20 and 24 years of age to almost 50% for those
between 40 and 44 years of age. It is a safe (in both the long and short term),
highly efficacious, cost-effective procedure that requires a single act of compli-
ance, separates contraception from sexual activity, and does not rely on partner
behavior.

Sterilization’s ability to achieve long-term contraception with a single event
is unique and is an important reason for its popularity. This feature makes ster-
ilization an ideal method of permanent contraception in developing countries
where access to health care providers is limited.

Although vasectomy is faster, safer, less complex, and less costly than those
methods available to women and equally effective, more women than men undergo
sterilizing procedures, the current ratio being approximately 3:2. Although many
ill-founded concerns about the short- and long-term consequences of vasectomy
have reduced the willingness of some men to undergo surgery, other important
factors are likely to maintain the current ratio. Among these factors is the high
rate of cesarean section driven by multiple factors, including an increasing num-
ber of older primiparas with multiple gestations, convenience, and the current
litigious environment. The ready access to the oviducts at the time of cesarean
section makes simultaneous sterilization a convenient option. Postpartum ster-

Table 1
Attributes of the Ideal Method of Sterilization

Minimal skill and training required
Performed by paramedical personnel
One-time procedure
Highly effective
Effective immediately
Office procedure
Local or no anesthesia
Minimal pain
Minimal morbidity
No mortality
Little equipment required
Reusable equipment
Equipment maintenance minimal
No visible scar
Performed during pregnancy, postpartum, or post-abortion
Inexpensive
Reduce/prevent STDs
Reversible
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ilization via a small periumbilical incision is also a convenient option because
recovery from both the delivery and the extra surgery can occur at the same time,
obviating the need to return for an interval surgery. The desire to remain in
control of one’s reproductive health is another critical reason for the popularity
of female sterilization.

HEALTH BENEFITS OF STERILIZATION
The most widely touted and most significant health benefit of tubal steriliza-

tion appears to be a reduced risk of ovarian cancer. One large prospective study
that followed 396,000 women for 9 years found that the risk of ovarian cancer
was 30% less in the group who had undergone tubal ligation (1). This finding has
been confirmed by other investigators. Although the mechanism is unknown
(some have suggested that tubal closure protects the ovary by preventing carcino-
gens from ascending into the upper reproductive tract), this is a most welcome
benefit. Tubal closure does not prevent colonization of the lower female repro-
ductive tract by sexually transmitted organisms, but it does reduce the risk of
salpingitis and pelvic peritonitis.

TRADITIONAL STERILIZATION METHODS

Approaches to female sterilization are listed in Table 2. Sterilization may be
performed in close proximity to a pregnancy or it may be an “interval” procedure.
The techniques, along with the advantages and disadvantages of the different
methods, are discussed in the subheadings below. Each of these methods should
be evaluated against the backdrop of the “ideal method.”

Table 2
Methods of Female Sterilization

Associated with pregnancy
Postpartum—with cesarean section or minilaparotomy

Pomeroy or modified Pomeroy partial salpingectomy
Uchida, Irving, Fimbriectomy

Post-abortal—minilaparotomy or laparoscopic

Interval
Laparotomy

Mini-laparotomy
Laparoscopy

Fulguration, clips, rings, loops
Vaginal

Blind transcervical, chemicals, tissue adhesives
Hysteroscopic
Endometrial ablation

Hysterectomy
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Postpartum Methods
Sterilization at the time of cesarian section or immediately following a vaginal

delivery is popular and convenient, but there are some additional risks that deserve
consideration. The postpartum pelvic viscera are more vascular and thus the risk
of excessive bleeding is higher at this time. Generally, however, bleeding is
usually recognized immediately and controlled. Bleeding is rarely of clinical
significance and re-operation, transfusion, or anemia are very uncommon com-
plications.

Instead, most concerns are related to the issue of regret. Tubal sterilization at
the time of cesarean section presents a unique situation because the desire for no
more children often rests on the assumption that the newly delivered infant
will be viable and healthy. Unfortunately, this outcome is not a certainty and a
re-evaluation of whether or not the procedure should be done may be necessary
in some circumstances. A difficult pregnancy and/or the delivery of an infant
whose health status is uncertain or grave are cause for concern. Is the request for
sterilization emanating from a reaction to a physically, emotionally, or finan-
cially difficult pregnancy? Would a neonatal or infant death cause the couple to
desire another pregnancy?

Often, the delivery of a very ill infant is not anticipated, and the topic is not
discussed. In any case, delivery of a neonate with medical uncertainties or adverse
outcome prompts a re-evaluation of the couple’s wishes before performing the
procedure. If the delivery is by elective cesarean section under regional anesthe-
sia, a discussion with the mother is possible. After a vaginal delivery, the delay
before minilaparotomy provides a time interval to more thoroughly re-evaluate
the options. Avoidance and management of regret are covered more completely
at the end of this chapter.

PARTIAL MID-TUBAL SALPINGECTOMY: MODIFIED POMEROY, UCHIDA, AND IRVING

Although there are many methods of interrupting the oviducts at the time of
cesarean section, some modification of the Pomeroy partial salpingectomy pro-
cedure is the most common. The modified Pomeroy procedure is also a popular
method used during postpartum and interval minilaparotomies. The postpartum
minilaparotomy is performed through a small sub-umbilical incision because the
uterus is enlarged and this approach allows easy access to the tubes.

Regardless of the approach, all modified Pomeroy procedures begin with a
positive identification of the fallopian tube by following its course laterally to
locate the fimbria. The mid-portion of the fallopian tube is then elevated with a
Babcock clamp and the approximately 2-cm knuckle of tube that is created, is
ligated with no. 1 plain catgut suture. After the suture has been tied and cut, the
ends are grasped with a small Kelly clamp and used to steady the tube. The 2-cm
knuckle of tube, still elevated with the Babcock clamp, is cut, one side at a time,
about 3–5 mm above the suture tie. Generally, a small section of mesosalpinx is
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also removed, and the specimen is sent to pathology to provide histological
confirmation. The cut ends of the tube should not be too close to the ligature
because they may slip through and cause delayed hemorrhage. The rapidly dis-
solving plain catgut suture allows the ends to separate in the immediate postop-
erative period.

Many variations of the procedure are performed, including the use of different
absorbable sutures, coagulation of the ends of the tubes, and repeat ligation of the
cut ends. All of these procedures have similar success rates. In the Parkland
modification, after a segment of the mid-tube is removed, both cut ends are
religated. In the Madlener procedure, the tube is crushed and then tied with
permanent suture. Because of its high failure rate and lack of a specimen for
histological review, this procedure is rarely performed. The Uchida and Irving
procedures were designed to reduce the risk of tuboperitoneal fistulae. Although
the advocates claim that they are slightly more effective, the opponents insist
they take longer to perform and have a slightly higher morbidity. The use of clips
or bands is not recommended in the postpartum patient because the tubes are
dilated, making the devices difficult to apply and resulting in a high failure rate.

FIMBRIECTOMY AND SALPINGECTOMY

Fimbriectomy was developed as a single suture alternative to salpingectomy
that would have a low risk of recanalization and failure. Unfortunately this pro-
cedure does not appear to be more effective and it has three important disadvan-
tages. The first is that the procedure often leaves a substantial proximal segment
ending with a small section of ampulla where fluid may collect and form hydro-
salpinges. These can become quite large and may cause pain, undergo torsion,
become infected, or may be interpreted as neoplasms. Any of these complica-
tions can lead to surgical intervention. Secondly, unless the fimbria-ovarica is
incorporated in the suture, a tubo-peritoneal fistula and subsequent pregnancy,
often ectopic, may occur. Finally, the intrauterine pregnancy rate after reversal
of a bilateral fimbriectomy is significantly lower than that following mid-tubal
sterilization (2).

On occasion, significant tubal pathology is discovered and sterilization is best
accomplished by salpingectomy. It is important that all clamps and sutures be
placed as close as possible to the fallopian tube so that the mesosalpinx and
collateral blood supply to the ovary is spared during excision.

Interval Methods
Sterilization at a time removed from pregnancy (at least 6 weeks after a term

delivery or a few weeks following a spontaneous or induced abortion) is the most
common in the United States. When requesting an interval tubal ligation, the
patient is able to make the decision without the stress of pregnancy or any related
complications, and with the knowledge of the health status of all of her children.
Interval procedures are most safely performed in the follicular phase of the
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menstrual cycle because it is very unlikely that the patient is pregnant and it
avoids bleeding from trauma to a recent corpus luteum.

LAPAROTOMY

The same operations performed at the time of cesarean section (as discussed
above) can be performed via interval laparotomy. Rings or clips may also be
applied but are more often used during a laparoscopic procedure and are dis-
cussed below. Except for certain patients who have contraindications to
laparoscopy (morbid obesity, multiple prior abdominal or pelvic laparotomies,
severe cardiac or pulmonary disease), laparotomy is rarely performed for the sole
indication of sterilization unless in conjunction with a laparotomy mandated by
other pelvic or abdominal pathology. The tubal ligation procedure adds little cost
or morbidity and affords the patient significant benefits. Educating general sur-
geons to inquire about a patient’s desires for future childbearing during the
counseling session for a non-emergent gallbladder or intestinal surgery is a valu-
able milestone.

MINILAPAROTOMY

Minilaparotomy employs a small (2–3 cm) suprapubic incision and is per-
formed under local, regional, or general anesthesia. Except for the very obese,
access to the fallopian tubes is generally easy. This procedure is performed in the
lithotomy position and a uterine elevator is employed to facilitate access to and
identification of the oviducts. The introduction of a paracervical block before
application of the uterine manipulator reduces significantly the discomfort for
those who elect local anesthesia. Tubal occlusion may be obtained by a partial
salpingectomy or by a variety of implants (bands or clips) that are discussed in
the “Laparoscopic Approach” section. Minilaparotomy is often performed on an
outpatient or overnight basis. If significant pelvic adhesions are present, the
incision may have to be enlarged and/or general anesthesia used.

VAGINAL APPROACH

Tubal sterilization via a colpotomy incision is performed infrequently despite
the advantages of the approach. The procedure is usually performed in the fol-
licular phase on an outpatient basis, and the problem of cul-de-sac infection has
been virtually eliminated by the use of prophylactic antibiotics. After entering
the peritoneal cavity through a colpotomy incision, a fimbriectomy or a partial
salpingectomy are the most common techniques. If the latter is employed, tubal
ligation is often accomplished using an Endoloop.

Even in the absence of clinical infection, adhesions of the oviducts and/or
ovaries to the site of incision or vaginal scarring at that site may occur, resulting
in dyspareunia. Perhaps the main reason for the fall in popularity of the vaginal
approach to sterilization is the overall reduction in the amount of vaginal surgery.
As average parity has fallen and the frequency of cesarean section has risen,



Chapter 13 / Female Sterilization 211

prolapse of pelvic organs is less common. Surgery to treat urinary incontinence
is commonly treated by a suprapubic approach, rather than a vaginal approach.

LAPAROSCOPIC APPROACH

The reintroduction of laparoscopy in the late 1960s (the first laparoscopic
sterilization had been performed in 1936 by Bosch in Switzerland) had a most
dramatic impact on interval sterilization. At that time, the prime indications for
laparoscopy were diagnostic (to investigate the cause for pelvic pain or for infer-
tility) or therapeutic (for sterilization). Laparoscopy offered a faster, safer, and
cheaper method of sterilization than laparotomy or minilaparotomy with a shorter
recovery period and a superior cosmetic result.

Before beginning surgery, all equipment should be checked to verify that all
is in proper working order. Either closed or open laparoscopy is an acceptable
approach and both can accomplish the same goal of safe placement of the primary
trocar. Thus, the choice is driven primarily by operator preference. In closed
laparoscopy, a Veress needle is introduced blindly into the peritoneal cavity
followed by the insufflation of carbon dioxide, or direct primary trocar place-
ment followed by insufflation. The latter permits more rapid insufflation, but if
a vital structure is injured, the size of the wound is larger. After the primary trocar
has been placed, a laparoscope is introduced and the pelvis visualized.

In open laparoscopy, a small (but larger than for closed laparoscopy)
subumbilical incision is made and the peritoneum is entered under direct vision.
A primary trocar is then placed and anchored to the fascia with sutures or secured
in place by an inflatable base. It is important to obtain an airtight seal to prevent
the soon-to-be-insufflated carbon dioxide from leaking from the peritoneal cav-
ity. The benefit of open laparoscopy is that the peritoneum is entered under
visualization, not blindly, thus making it a good approach for those with prior
abdominal or pelvic surgery and/or known or suspected adhesive disease.
Although the data demonstrate that the frequency of inadvertent damage to struc-
tures is identical between open and closed procedures, this may be biased because
more high-risk patients may be selected for open laparoscopy. Another option for
patients who are likely to have adhesions in the periumbilical region is closed
laparoscopic entry into the left upper quadrant.

Many disposable closed laparoscopic trocars have a spring-loaded cover that
retracts when meeting significant resistance, allowing the blade to be exposed
during entry. After the peritoneum is entered and there is no further resistance,
the blade is covered. This was designed as an added degree of safety and has
become a popular choice.

A hybrid approach, blending open and closed laparoscopy techniques, is to
introduce the Veress needle and then to enter the peritoneum with an optical
trocar after the carbon dioxide has been introduced. This type of non-bladed
optical trocar has a somewhat sharp and transparent tip. The telescope is passed
into the trocar and with gentle pressure the preperitoneal layers are dissected
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under direct visualization until the peritoneum is reached and a “window” is
identified through which the trocar and telescope are advanced. In short, this is
another attempt to reduce the risk of major visceral or vascular injury.

The laparoscope may be of the operating type that has an accessory channel
that can be used as a port for introduction of an operating instrument, or a diag-
nostic laparoscope with only the telescope. The latter laparoscope requires the
introduction of the operating instrument via a secondary trocar. Although the use
of an operating laparoscope permits the operation to be performed more rapidly
and uses only one incision, its primary advantage is that (in carefully selected
patients) it allows sterilization to be performed under local anesthesia. The goal
is rapid identification and occlusion of the oviducts when a thorough pelvic
inspection is not needed. For an obese woman, local anesthesia, minimal perito-
neal distention, and minimal Trendelenberg positioning may not permit good
visualization and safe surgery. For these patients, those with pelvic adhesions, or
those with symptoms such as pelvic pain, the alternate choice of a diagnostic
laparoscope with a secondary trocar permits a full visualization of the pelvis as
well as appropriate surgical intervention.

Laparoscopic Electrocoagulation Methods

The original method of tubal sterilization was via monopolar coagulation. In
this procedure, the mid-portion of the oviduct is grasped with a monopolar
coagulator and elevated away from all other pelvic structures before coagulation.
As electro-coagulation proceeds, the tube appears white. The desired “end point”
of the procedure is the destruction of approximately 1.5 cm of the fallopian tube
in both directions from the coagulator. Usually a small portion of mesosalpinx
immediately below the site of application of the forceps is also coagulated.
Commonly, the tube is cut and divided in the center of the burned area. This
method is rapid and highly effective.

Three potential problems are associated with this method. The first is the
formation of tubo-peritoneal fistulae and subsequent failures, especially ectopic
pregnancies. This occurrence was surprising, especially because the white area
of injury does not typically extend to the cornual portion of the uterus. To solve
this problem, it is now recommened that tubal coagulation be done in the isthmic-
ampullary junction, well away from the uterotubal junction. Overall, the fre-
quency of ectopic pregnancies is not high but the proportion tends to rise as the
interval from the time of surgery increases (3,4). This fact suggests that failures
occurring early in the postoperative period may be related to technique, whereas
subsequent ones are likely related to self-repair of the oviducts.

The second problem is that there is often only a small amount of fallopian tube
remaining, making tubal reversal difficult or impossible: the residual fallopian
tubes may be represented solely by small cornual stumps and a few tufts of
fimbria. Clearly, greater-than-expected tubal damage occurs during monopolar
coagulation. Hulka demonstrated that lateral spread of monopolar energy is
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much greater than judged at the time of application and characterized a “burst”
effect of monopolar energy.

The third problem of monopolar tubal sterilization is the occurrence of delayed
bowel injuries. This complication has led to legal action and battles over whether
these injuries resulted from an unrecognized “sparking” from the monopolar
electrode to the bowel or from surgical error with direct touching of the electrode
to the large and/or small bowel. If a very small serosal burn is detected, the patient
may be observed. However, if the area is larger or if injury beyond the serosal
layer is suspected, bowel resection including a 5-cm margin on each side should
be performed. Attempts to oversew the area will usually fail because of the occult
damage that occurs with the use of unipolar electrodes. In the postoperative
period, the area of burn and suture placement may undergo necrosis and bowel
perforation and peritonitis may ensue. Hybrid trocars, that permit some of the
electrical charge to be transferred and stored in the telescope or in another instru-
ment, are no longer used because it was demonstrated that injuries could come
from “capacitive coupling” (5).

These three problems led to a drop in the popularity of monopolar tubal ster-
ilization and a move toward use of bipolar forceps. By 1980, bipolar forceps had
replaced unipolar electrodes in most centers (6). Because the electrical energy is
transmitted only between the two jaws (electrodes) of the forceps, a number of
the problems related to monopolar electrode use were solved immediately: nei-
ther capacitive coupling nor “sparking” can occur, and the lateral spread of the
energy can be controlled. Truly “what you see is what you get” and provided the
electrodes are placed 2 cm or more from the uterotubal junction, fistulae will
almost never occur. Because the extent of the tubal damage is not extensive,
reversal of sterilization is usually possible if only one area is coagulated. How-
ever, the greater spread of damage during the application of monopolar injury
does have two important advantages: superior hemostasis and a very low failure
rate. Even if the placement of the monopolar electrode is not perfect, the diffusion
of the burn tends to compensate.

In an effort to minimize the risk of failure using bipolar forceps, double- and
triple-burn techniques are commonly employed. Although this approach reduces
the failure rate, the “promise” of possible reversal is mostly eliminated. The
frequency of bowel injuries has fallen with bipolar sterilization, but whether this
is related to inherent equipment differences, an overall improvement in surgical
equipment, or the increased experience of current surgeons remains unclear. If
a single-burn bipolar technique is used, many surgeons divide the tube in the
center of the coagulated area. The area of coagulation and the incision should
include a minimal amount of mesosalpinx, because further damage may compro-
mise ovarian blood supply, lead to excessive bleeding necessitating further
coagulation, or rarely, cause delayed hemorrhage and re-operation. If the oviduct
is divided, coagulating the proximal and distal stumps again reduces the risk of
both fistula formation and postoperative bleeding.
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Some have challenged the reports indicating that the failure rate of bipolar
sterilization is higher if only a single area is coagulated and claim that a single
burn is adequate as long as it is done properly. Because blanching and swelling
of the portions of the oviduct within and adjacent to the electrodes do not ensure
that the innermost portion of the tube has been desiccated, it is advisable to use
a generator with an ammeter. This device provides both visible and audible
signals to the surgeon indicating when the area has been properly and thoroughly
coagulated.

A new choice, the endocoagulator, was designed to reduce the risk of damag-
ing internal structures such as bowel and ureter (7). With an endocoagulator, heat
(as opposed to electrical energy) is applied directly to the tubes. By avoiding the
conversion of electrical energy to heat in the tubes, this procedure may offer
added safety. Few surgeons, however, use an endocoagulator for any other
laparoscopic or open procedure and thus its availability is limited. It is not
expected that this instrument will gain widespread use for sterilization.

Laparoscopic Mechanical Methods

Tubal occlusion by mechanical means avoids the concerns of safety associ-
ated with electrosurgery but generally are not used in situations in which tubes
are dilated, such as the postpartum period. Three devices are used commonly and
each has its own idiosyncrasies. Each device is highly effective and has a unique
applicator and a different mechanism of achieving tubal occlusion. Because each
device is somewhat unique, it is advisable that each surgeon identifies his or her
preferred method. Whether the decision is based on ease of use, perceived effi-
cacy, cost, or other factors, the surgeon should ideally use this chosen method
exclusively and use an electrosurgical method as back-up. Efficacy of a proce-
dure is greatest when the nuances of each instrument are learned through pro-
longed experience.

Laparoscopic Silastic Rings (Yoon Band and Falope Ring)

The 3.6-mm silastic band is mounted on a 6-mm applicator that is inserted into
the pelvis through an accessory trocar (8). This band is impregnated with 5%
barium sulfate to provide radio-opacity. Immediately before application to the
oviduct, the band is stretched and advanced over the outer cylinder of the appli-
cator. If the band remains on the applicator in a stretched condition for an extended
time period, it may lose “memory” and thus some occluding capacity. The fal-
lopian tube is grasped at the junction of its proximal and middle thirds and
elevated. A portion (approximately 2.5 cm) of tube is drawn into the inner cylinder
of the applicator. The surgeon must ensure that the tube is encircled completely
by the jaws of the instrument so the band will seal the tube completely, not simply
a tangential application. Next, the ring is advanced from the outer cylinder over
the tubal segment. It is important to confirm that the ring is “seated” properly over
the knuckle of tube. Improper placement may allow tubal motility to cause the
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ring to slide off the tube. Proper application of the jaws to the oviduct must be
accurate to avoid incorporating any mesosalpingeal vessels. The placement pro-
cess should be slow, deliberate, and controlled so minimal tension is placed on
the oviduct and that no tearing of the tube or mesosalpinx occurs. Tearing of
either of these structures may lead to early or delayed hemorrhage. Usually, the
segment of tube within the band is not excised.

Intra-operative application of a local anesthetic to the site of ring application
can alleviate some of the postoperative pain associated with this procedure. If
one or both oviducts are large, bleeding occurs, or adhesions are present, conver-
sion to an electrosurgical method of tubal sterilization is advised. Failure rates
are approximately 1% after 2 years. Over time the bands become peritonealized.
In most cases, the lack of an excessive inflammatory reaction, minimal adhesion
formation, and the small amount of tube damage makes this method of steriliza-
tion highly reversible.

Laparoscopic Clips

Laparoscopic clips are associated with the least amount of tubal damage and
thus are the most amenable to reversal. The Hulka spring-loaded clip has two
Lexan plastic jaws with multiple teeth (9). The lower jaw has a distal hook. The
jaws are joined with a stainless steel hinge pin. After the isthmic portion of the
oviduct is identified, the jaws are placed over this tubal segment perpendicular
to its long axis. This right angle application of the clip is mandatory and may
necessitate a double-puncture technique. After proper placement, the jaws of the
clip are closed and a gold-plated stainless steel spring is advanced over the jaws,
sealing the tube. The teeth of the clip must extend into the mesosalpinx, ensuring
complete closure of the tube. Because the amount of damage to the tube is
minimal (3 mm), this method of sterilization is very amenable to reversal. How-
ever, as is true for all tubal sterilization procedures, those that induce the least
amount of damage are associated with the highest failure rate over time, again
testimony to the tubes’ regenerative powers (10).

The Filshie clip uses a specially designed applicator that can be used with a
diagnostic or operating laparoscope or during laparotomy (11). The clip is made
of titanium lined with silicone rubber and has a concavity on its antimesenteric
side conforming to the shape of the oviduct. Application of the clip must be
perpendicular to the tubal isthmus and is facilitated by the use of a secondary
trocar. Initially, the clip occludes the tube by the pressure applied during appli-
cation. However, as tubal necrosis ensues, the silicone rubber expands and
maintains luminal obstruction. Only 4–5 mm of tube is damaged, facilitating
reversal of sterilization.

Laparoscopic Salpingectomy

Salpingectomy, whether by laparoscopy or laparotomy, has a limited but
important role to play among sterilizing procedures. Patients with hydrosalp-
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inges should not undergo mid-tubal interruption because it is likely that the
isolated segment(s) will become large, cause pain, and may be mistaken for a
neoplasm. After extensive adhesiolysis, severely damage tube may have little, if
any, normal-appearing portions and removal may be advised. If laparoscopic
sterilization is done in conjunction with endometrial ablation, the small isthmic
segment of oviduct may fill up with blood or secretory products from the uterine
horns, and cause the “post-ablation tubal sterilization syndrome” (12). Removal
of the lateral intramural segment during salpingectomy, or leaving the lateral
troughs of the endometrial cavity intact during the ablation, may reduce the risk
of the post-ablation tubal sterilization syndrome. If salpingectomy is performed,
the incision should be placed immediately below the oviduct to spare the collat-
eral ovarian blood supply.

Laparoscopic Complications

Both morbidity and mortality of laparoscopic procedures remain low. A 1993
American Association of Gynecologic Laparoscopists report indicated a death
rate of 1 in 22,966 procedures. In another report, the US mortality rate was 1.5
per 100,000 procedures (13) with many of the mortalities occurring in patients
with pre-existing medical conditions. Although a significant number of deaths
may be attributed to anesthetic complications, vascular and intestinal injuries
also account for some of the mortality. Patient selection, intra-operative and
postoperative vigilance, and operator experience and judgment influence the rate
of serious complications and the success rate of the surgical procedure.

Overall, the rates of minor and major complications are approximately twice
as high among women who undergo a minilaparotomy with a partial salpingec-
tomy compared with those who have laparoscopic tubal coagulation. However,
the types of complications tend to be different. With minilaparotomy, longer
operating times, longer convalescence, higher rate of wound infections, and
greater postoperative pain predominate, whereas vascular and bowel injuries,
although rare, are the significant complications of laparoscopic procedures.
Careful inspection of the pelvis immediately after entry and again before remov-
ing the instruments is necessary to reduce the frequency of “delayed” diagnosis.
Delays can be associated with severe morbidity, multiple repeat operations, and
even death.

A little-discussed “complication” is the inability to complete the procedure
laparoscopically and a necessity to convert to a minilaparotomy procedure.
Rather than a true complication from the procedure, these events are usually
owing to technical issues related to adhesions, poor visualization, or difficult port
placement. However, this possibility should be mentioned during the pre-opera-
tive discussion.

The low degree of complications coupled with the low risk of method failure
makes sterilization one of the safest and most effective methods of preventing
pregnancy. It is obviously the ideal choice for those in a stable, long-term rela-
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tionship. Methods that reduce the amount of tubal damage are preferable because
they are less likely to interfere with ovarian blood supply and less likely to cause
adhesion formation. Procedures that minimize tubal damage also facilitate rever-
sal should circumstances change in the future. Sterilization does not affect the
functioning of the ovaries or other endocrine organs, alter the age of menopause,
change sexual function or desire, or increase the risk of hysterectomy (14).
Psychological problems and sexual dysfunction do not occur more often follow-
ing sterilization. Although irregular menses and dysmenorrhea have been
reported to occur more often after tubal sterilization, most of these reports include
a large number of women who used oral contraceptives for painful menses and/
or cycle regulation before the surgery (15–18).

Laparoscopic Failures

Failures can be either early or late: the former are usually related to technique
and the latter related to tubal recanalization. Failures are more common in younger
women, probably because there is more time for tubal recanalization and a greater
likelihood that they will have a high proportion of quality oocytes if re-canali-
zation occurs. For all of the procedures performed by laparotomy, failure rates
of around 1–2% are reported. Failure rates vary according to the method used
(Table 3) (19) but generally are between 0.1 and 0.8% during the first year.

In the US Collaborative Review of Sterilization (CREST) study, 10,685
women were enrolled. The 10-year cumulative probability of pregnancy was
18.5 per 1000 procedures. However, for postpartum and laparoscopic procedures
using unipolar tubal coagulation, the rate was 7.5 pregnancies per 1000 com-
pared with 36.5 after clip application. For bipolar tubal coagulation, the rate of
failure was reduced if three or more sites were coagulated (20). In the CREST
study, luteal phase pregnancies, estimated to occur in 2 or 3 per 1000 procedures,
were not reported as failures. Curettage at the time of sterilization does not
completely insure that a procedure will not “fail” because of a pre-existing preg-
nancy (21). A better approach is limiting surgery to the follicular phase of the
cycle that will also reduce the risk of traumatizing a fresh corpus luteum.

Table 3
Cumulative 10-Year Failure Rates of Tubal

Sterilization by Method

Method Failure rate (%)

Postpartum partial salpingectomy 0.75
Unipolar coagulation 0.75
Silastic ring 1.77
Interval partial salpingectomy 2.01
Bipolar coagulation 2.48
Hulka clip 3.65
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Table 4
Advantages of Transcervical Sterilization

Office procedure
Less invasive
Local/no anesthesia
No incision
Safe
Effective
Inexpensive
Rapid recovery
Ideal for high-risk patient

The likelihood that a pregnancy will be extrauterine is greater if it occurs after
a sterilizing operation. The proportion of ectopic pregnancies increases over
time, being three times higher 4–10 years after surgery than in the first 3 years.
If a pregnancy occurs after tubal sterilization, ectopics are most common after
bipolar coagulation (65%) and interval partial salpingectomy (43%). Unipolar
coagulation (17%) and spring clip application (15%) are associated with the
lowest proportion of ectopic pregnancies.

TRANSCERVICAL APPROACH

Transcervical sterilization has a host of advantages (Table 4) and has been the
dream of many dedicated to finding the ideal method of population control. The
lack of an incision is an important advantage because it affords patient privacy
and a quick recovery. The ready access to the tubal ostia and the proximal por-
tions of the fallopian tubes makes this method most attractive. It has long been
hoped that a simple transcervical sterilization technique be developed that could
be easily performed by paramedical personnel.

However, the intramural oviduct has unique properties that, to date, have
proven impossible for all candidates to overcome. The intramural oviduct is quite
tortuous, often having convolutions in excess of 360  in a length of less than 2
cm, thereby preventing the introduction of long, rigid devices (22). The uterine
muscle enveloping the proximal portion of the tube undergoes contractions that
can dislodge intraluminal plugs. The tube is somewhat compliant and it may
dilate after a device is placed, thus preventing complete microscopic occlusion,
essential to prevent sperm transport. Tubal secretory capability is known to
prevent the adherence and tissue in-growth needed for some devices to be effec-
tive. Finally, as is true with the more distal oviduct, healing and regeneration may
lead to failures.

Transcervical sterilization has a number of important disadvantages (Table 5).
An important disadvantage is that transcervical sterilization must be performed
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in the proliferative phase of the cycle at a time well-removed from a pregnancy.
Even more important, however, is that none of the methods in use today are
effective immediately.

Essure® Micro-Insert

The Essure micro-insert, approved by the US Food and Drug Administration
in 2002, has gained widespread acceptance. The insert is a 4-cm-long device
consisting of a flexible, stainless steel inner coil, a very elastic expandable outer
coil of a nickel titanium alloy (Nitinol), and a layer of polyethylene terephthalate
running along and through the inner coil.

The insert is introduced into the intramural portion of the oviduct under hys-
teroscopic guidance. An operating hysteroscope with a 5F instrument channel is
used. Surgery is performed under local anesthesia in the proliferative phase.
Using a narrow-diameter release catheter, the device is maintained in a “wound-
down” configuration (0.8 mm in diameter) to facilitate placement. After the
ostium is identified, the insert is advanced into the ostium until only 5–10 mm
remains visible. The device is disengaged from the release catheter and the outer
coil expands to up to 2 mm, anchoring the device in place and spanning the
distance between the intramural and proximal isthmic portions of the tube. The
polyethylene terephthalate fibers induce a foreign body reaction that peaks 2–3
weeks after placement of the coil. Over the next 3 months, tissue in-growth
occurs, completely occluding the tube and anchoring the device in place perma-
nently. This in-growth begins at the periphery of the device and enters its interior.
Overall approximately 5 cm of tube is affected. The reaction spares the uterine
and tubal serosa as well as the tubal epithelium distal to the device (23).

Successful placement can be achieved in more than 90% of women. The
safety, efficacy, and patient satisfaction were demonstrated in prospective,

Table 5
Disadvantages of Transcervical Sterilization

Complex delivery systems
Expensive disposables
Long learning curve
Possible intraperitoneal injury
Not possible postpartum
Not possible post-abortion
Follicular phase timing required
Normal anatomy required
Delayed efficacy
Long-term effectiveness unknown
Long-term risks uncertain
Insurance coverage variable
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multicenter trials involving more than 700 patients (24). Adverse events were
reported in 7% of patients. Almost all who had successful placement reported
being happy with the method. Another method of contraception was used until
an hysterosalpingogram (HSG) could demonstrate bilateral tubal obstruction.
Proper device placement and bilateral tubal occlusion was demonstrated in 96%
of women 3 months after surgery. Almost all others had occlusion documented
after another 3 months.

After placement of the insert by experienced hysteroscopists, 87% relied on the
method for permanent contraception. After 9620 women-months of exposure to
intercourse, no pregnancies were reported (25). Of 643 women followed for up to
5 years, there were no pregnancies in 29,357 women-months of follow-up (26).

Endometrial Ablation

Any tubal sterilization procedure, including the Essure micro-insert, can be
combined with one of the global methods of endometrial ablation in women who
desire sterilization and treatment for menorrhagia. Irrespective of the method of
endometrial ablation used, it cannot be considered as a method of sterilization.
Although the number of reported pregnancies after endometrial ablation is quite
low, perhaps 1 in 400, these data are difficult to interpret. Many women who
undergo ablation are older and thus relatively infertile. Many others have had
sterilizing operations or use contraception. Finally, in some of the pregnancies
that have occurred after endometrial ablation, there have been serious complica-
tions. Simultaneous hysteroscopic sterilization adds little operating time to the
ablation, avoids the risk of post-ablation tubal sterilization syndrome, and is an
ideal combination for the high-risk patient.

Hysterectomy

Hysterectomy for sterilization is associated with a longer recovery period,
more morbidity and mortality, and is more costly than tubal sterilization. Costs
included are those related to surgery, anesthesia, medications, and hospitaliza-
tion, as well as those related to lost time from work and childcare. Nevertheless,
when associated conditions exist, hysterectomy may be considered. Associated
conditions include menorrhagia, leiomyomata, pelvic relaxation, severe cervical
dysplasia, endometriosis, and significant dysmenorrhea. If possible, hysterec-
tomy should be vaginal because of the lower morbidity and faster recovery time.
If the patient has significant pain mandating inspection of the pelvis and/or
significant pelvic adhesions, laparoscopically assisted vaginal hysterectomy is
appropriate.

AVOIDING AND MANAGING REGRET

In a study of 7000 women followed for at least 5 years after sterilization, the
frequency of regret increased over time and was reported to be 6% overall (27).
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The overall frequency of regret within 14 years after surgery was 20.3% for
women who were under 30 years at the time of surgery, and 5.9% in those above
that age. Those under 30 indicated regret because of the desire to have for more
children, whereas those over 30 attributed gynecological or medical disorders to
the sterilizing procedure, a claim not supported by data.

Parous women and women in unstable relationships are more likely to regret
having been sterilized than are nulliparous women. In some studies, regret is
reported to be more common among those who had a postpartum sterilization
(28). The probability of regret decreases as the time from the last birth increases.
After 8 years it falls to approximately 5%, not different from the rate of regret
among all women.

Obviously, careful counseling by an experienced health care professional is
critical to reducing the frequency of regret (29). The physician is involved in this
process, especially when the method of sterilization is discussed. Those candi-
dates for sterilization requesting a “reversible” method are obviously going down
the wrong path. The method of sterilization selected should be the one that the
surgeon believes to be the most efficacious and the one with which he or she has
the most experience and comfort. Performing a procedure that the surgeon has
had little experience with is likely to have a lower success rate.

Reversal of Sterilization
Factors affecting the success of reversing tubal sterilization are listed in Table

6. Unlike vasectomy, the success rate of reversal does not appear to be related to
the number of years during which the tube was occluded (when corrected for age
and the presence of other infertility factors). The amount of damage induced by
surgical sterilization (in decreasing order) is multiple-burn monopolar coagula-
tion, fimbriectomy, multiple-burn bipolar coagulation (with or without tubal
division), single-burn bipolar coagulation, partial salpingectomy, and falope
rings and clips (30,31). The chance of successful surgical reversal is inversely
related to the amount of damage. Very little data are available to assess the
likelihood of reversing hysteroscopic sterilization.

After a couple requests a reversal of sterilization, a referral should be made to
a reproductive surgeon, experienced in tubal microsurgery. A review of the prior
surgery and pathology reports (if available), and an HSG are helpful in determin-

Table 6
Factors That Influence the Success of Tubal Sterilization Reversal

Method of sterilization
Amount of tubal damage
Patient age
Presence of other infertility factors
Surgeon experience
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ing the amount of remaining proximal and distal tubal length and predicts the
chance of successful reanastomosis. If the HSG shows significant intrauterine
pathology, a procedure such as hysteroscopic correction may be added.

After these data are gathered, an informed discussion of the two alternatives
(in vitro fertilization [IVF] and reconstructive surgery) for restoring fertility
follows. The couple may base their decision on multiple factors specific to the
clinic or medical office that would be performing the procedure. For IVF, the live
birth rate per cycle; cumulative live birth rate after a specific number of cycles; added
success rate of subsequent frozen embryo transfer; and risk of multiple preg-
nancy, abortion, and extrauterine pregnancy are compared with the success rates
and risk of extrauterine pregnancy rates associated with reconstructive surgery.

The advantages of IVF are that it avoids major surgery, has a low rate of
ectopic pregnancy, and overcomes significant male factor infertility or various
ovulatory defects. Cryopreservation of extra embryos may make embryos avail-
able for future attempts. However, IVF is expensive, usually not covered by
health insurance carriers, associated with a high rate of multiple pregnancies and
cesarean sections, and an increase in the rate of spontaneous abortion. Some
patients may reject IVF for personal reasons.

Reconstructive surgery can provide years of menstrual cycles during which a
couple can achieve one or more pregnancies. The risk of spontaneous abortion
is not increased among those who conceive after tubal surgery compared with
age-matched controls. With the exception of posterior or cornual tubal implan-
tation, the need for cesarean section is not increased by tubal reparative surgery.
The risk of an ectopic pregnancy is very low following mid-tubal reanastomosis.
However, tubal reconstructive surgery is usually not covered by insurance and
involves a surgical procedure (generally minilaparotomy but in some clinics
laparoscopy) and associated minor and major morbidities.

If the chance of success from reconstructive surgery equals or exceeds the
“threshold” selected by the patient, microsurgical repair is indicated. A diagnostic
laparoscopy before the minilaparotomy allows assessment of the remaining distal
and proximal tubal segment. Doing both procedures at the same time is safer and
less expensive, and insures that reconstruction is possible. Under certain condi-
tions, diagnositic laparoscopy is skipped and only minilaparotomy is performed.

During the diagnostic laparoscopy, the presence, location, extent, and density
of adhesions; the presence and extent of endometriosis; the presence leiomyo-
mata or ovarian pathology; and finally, the amount of proximal and distal
oviduct(s) available are evaluated. Hydrochromopertubation confirms that the
remaining proximal portion(s) of oviduct(s) are patent and free of salpingitis
isthmica nodosa (that predisposes to ectopic pregnancy). If the HSG suggested
obstruction at the tubocornual junction, the instillation of dye transcervically
under anesthesia may determine that the cause was spasm. If obstruction is
confirmed, attempts can be made to overcome the block by proximal tubal can-
nulation under hysteroscopic guidance (32).
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The types of procedures are multiple and their outcomes vary considerably
(Table 7). A combination of one of these procedures with another microsurgical
repair has a lower success rate. In addition to magnification, all the principles of
microsurgery should be used, including gentle tissue handling and complete
hemostasis. If surgery fails, a repeat operation may not be the best option and
referral for IVF considered.

RESEARCH METHODS

With the exception of some recently developed methods and the newer ver-
sions of quinacrine administration, many of the following methods are of histori-
cal significance and included here to demonstrate the variety of problems
encountered. The early attempts at developing an “easy” technique for tubal
sterilization focused on finding a caustic agent that could be placed blindly into
the uterus, find its way into the fallopian tubes, and cause tubal scarring. Most
commonly, an acorn-type device surrounding the introducer was used to prevent
reflux of the caustic agent into the vagina. Unfortunately, no such safety device
has been designed to prevent intraperitoneal spillage. These early techniques
required a number of applications of the caustic agent to the uterine cavity and
the use of some other form of contraception until bilateral tubal obstruction could
be documented (usually with an HSG).

The more recently developed techniques avoided the blind placement of
material by using new steerable hysteroscopes. Direct hysteroscopic tubal
coagulation is also now possible, although the complication rate has been higher
than expected. The worldwide need for easy, affordable sterilization continues
to stimulate research efforts along these lines.

Research Methods: Chemical Agents
When caustic agents, such as silver nitrate (in a paste), zinc chloride, formal-

dehyde, or 2% ethanol/formalin were tested, bilateral tubal closure rates of only
50–70% were reported after one application but up to 95% after six applications.
Histological evidence of marked tubal necrosis was documented with most
agents. Unfortunately, pregnancies occurred in patients that had HSG-docu-

Table 7
Outcome of Tubal Reconstructive Surgery

Procedure IUP Live birth Ectopic

Salpingostomy by laparotomy 20–40% 18–35% 10–40%
Salpingostomy by laparoscopy 10–40% 10–30% 10–35%
Reanastomosis by laparotomy 45–80% 30–80% 2–10%
Reanastomosis by laparoscopy 50–75% 50–60% 3–30%
Tubocornual anastomosis 50–60% 30–50% 5–15%
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mented bilateral tubal obstruction. It is likely that some HSGs documenting
proximal obstruction did so because of tubal spasm rather than tubal damage, but
regeneration of the epithelium and restoration of tubal patency may also explain
these failures. The sclerosing agent sodium morrhuate had little effect on the
tubal epithelium. When phenol was used alone as a liquid, mucilage, or in a paste
with atabrine, closure rates of 78–94% were reported, but peritonitis also
occurred. Although talc caused a very extensive intraperitoneal reaction, it did
little damage to the oviducts.

Research Methods: Quinacrine
The cytotoxic agent quinacrine has been delivered to the proximal portion of

the fallopian tubes in the form of a quinacrine hydrochloride solution, in quina-
crine-impregnated IUDs and as quinacrine pellets. Quinacrine sterilization
remains the safest, most effective, and the most widely used (>125,000 cases)
non-surgical method. The ongoing interest in quinacrine is derived from the
pioneering research of Jaime Zipper (33). When the solution form of quinacrine
hydrochloride at a concentration between 125 and 167 mg/mL was delivered to
the proximal oviducts, bilateral closure rates of 55, 80, and 95% were achieved
after one, two, and three instillations, respectively. However, possible intravas-
cular administration and intraperitoneal spillage with attendant local damage
have limited its general acceptance.

Quinacrine-impregnated IUDs of a “T” or “Y” configuration were developed
to deliver quinacrine from their lateral arms, which would be maintained in close
proximity to the tubal ostia. These devices solved the problems of multiple
applications and intraperitoneal spillage. In addition, they provide a back-up
method of contraception while the process of tubal closure is ongoing. However,
they did not improve efficacy or eliminate the need for an HSG.

Cylindrical quinacrine pellets (3.2 mm in diameter) have been used also as a
method of limiting peritoneal spread. The pellets are introduced via a sterile
copper T IUD introducer. Seven 36 mg pellets (total dose of 252 mg) are deliv-
ered monthly to the top fundal portion of the uterus during the proliferative phase
(between days 7 and 10) of the cycle for 2 months. The pellets dissolve within
30 minutes, releasing quinacrine, which causes necrosis of the endometrium and
endosalpinx. The former recovers within two cycles but scar tissue forms within
the intramural portion of the tubes within 12 weeks, during which time contra-
ception is mandatory. Initial reports indicated that a bilateral tubal closure rate
of 73% could be achieved (34). This rate rose to 84% after a third insertion.
Perhaps as testimony to the regenerative capabilities of the oviducts, the first year
pregnancy rate of 0.7% rises to 3.8% at 24 months, but remains stable thereafter
(4% at 36 months). In a 4-year follow-up study, Bhatt and Waszak reported a
failure rate of 3.7% (35).

With a newer insertion technique and the administration of oral papaverine as
smooth muscle relaxer, Hieu et al. reported a major complication rate of 0.03%
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and a failure rate of 2.7% after 4 years (36). However, at 5 years the pregnancy
rate was 12.9% with two insertions and 27.3% after one insertion (37). These
pregnancy rates are considerably higher than those from Chile in which the 10-
year cumulative pregnancy rate was 10.7% among women who were under 35
years of age at the time of sterilization and only 3.1% for those who were older
than 35 (38). In an attempt to address the issue of relaxing both uterine and tubal
musculature at the time of quinacrine administration, pellets of diclofenac or
ibuprofen were placed in the uterus at the time of quinacrine pellet instillation.
No improvement in tubal closure rates was detected.

Liquid quinacrine has been delivered hysteroscopically but may reflux into
ampulla and peritoneum while the contralateral oviduct is cannulated (39). A
more practical approach is the use of quinacrine rods that are delivered into the
intramural portions of the oviducts under hysteroscopic guidance. The ease of
administration and very low cost of quinacrine is likely to maintain ongoing
interest in the United States and elsewhere.

Research Methods: Tissue Adhesives
The tissue adhesives gelatin–resorcinol–formaldehyde and methylcyano-

acrylate (MCA) deserve special attention. Their use recognized the importance
to provide complete and permanent microscopic occlusion. Gelatin–resorcinol–
formaldehyde was highly efficacious but required a special mixing device and
had a complication of peritoneal spillage.

Bilateral closure rates were 66 and 89% after one and two instillations, respec-
tively. MCA has a somewhat unique property compared with other agents in that
as it flows from the proximal to more distal oviduct, the material changes from
a monomer to a polymer. The polymerized form is on the outside of the advanc-
ing stream and protects the peritoneum from injury if any should spill into the
cavity, a very rare event. Cell necrosis begins within 24 hours and proceeds
rapidly. By 12 weeks, the tubes are scarred and the MCA has been cleared by
macrophages.

To reduce the volume of solution instilled via a small, disposable device,
MCA was applied via a unique delivery system, the Femcept™ device (40). A
volume of only 0.65 mL was instilled and the cannula was 4 mm in diameter.
When “triggered,” a balloon inflated beginning in the area of the lower uterine
segment, preventing vaginal reflux. Milliseconds later the fluid containing the
adhesive was released from the tip of the cannula. As the balloon became larger,
the adhesive was “pushed” toward the cornual recesses of the uterus. With this
technique, very small volumes could be instilled, thereby reducing the risk of
peritoneal contamination. In preliminary studies, the device was introduced under
fluoroscopic guidance and a radio-opaque dye was instilled to prove that perito-
neal spillage did not occur. Subsequently, clinical trials began. Bilateral closure
rates were 74–80% after one application but they rose to 90–98% after a repeat
application. The cumulative pregnancy rate was 3.7% 24 months after discon-
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tinuing contraception (41). With the addition of a radio-opaque material to the
MCA, some flow and polymerization properties were improved and a plain X-
ray could replace an HSG to verify intratubal placement.

Research Methods: Hysteroscopic Approach
Coagulation of the tubal ostia has been practiced for many decades beginning

with a report by Kocks in 1878 (42). Hysteroscopy was introduced by Pantaleoni
in 1869 (43). Under hysteroscopic guidance, electrocoagulation of the fallopian
tubes was reported by Mikulicz-Radecki and Freundin in 1928 (44). However, it
was not until high-viscosity dextran was introduced as a uterine-distending medium
that good, clear visualization became easy to achieve (45). Researchers built on
the pioneering work of Rodolfo Quinones who used glucose in water as a uterine-
distending medium and Hans Lindemann who used carbon dioxide (46,47).

Protocols for hysteroscopic tubal coagulation were simple. Early in the folli-
cular phase, a hysteroscope was placed into the uterine cavity after a paracervical
block had been introduced. Each tubal ostium was identified, a flexible 3-mm
monopolar electrode was placed for a distance of 5 mm and the electrosurgical
generator was activated using the coagulating mode. The distal end of the elec-
trode was shielded to prevent lateral spread of the energy. Energy was delivered
in 6-second intervals until the familiar white end point used in laparoscopic tubal
coagulation had been achieved. Surgery time was usually less than 5 minutes.
The patient returned to home or work within 30 minutes, continued contraception
until having an HSG in 3 months. Investigators reported bilateral closure rates
of almost 90%. Because the amount of periostial damage was easy to verify,
perfect coaxial placement of the electrode was not necessary.

Regular inspection of the uterine cavity demonstrated the high incidence of
congenital and acquired uterine abnormalities, perhaps explaining some of the fail-
ures of non-hysteroscopic methods (48). New steerable hysteroscopes were devel-
oped so that access to eccentrically placed tubal ostia was possible (49). Enthusiasm
was high as it appeared the ideal method of female sterilization was at hand.

However, within a couple of years, many complications were reported (50).
Some of the serious peri-operative complications included peritonitis, bowel
injury, and even death. Most complications were delayed and related to the
occurrence of pregnancies months and even years after HSGs had documented
bilateral tubal closure. Many of these pregnancies were extrauterine, commonly
in the intramural segment of the tube, and associated with delayed diagnosis and
profound hemorrhage. Trials in the United States were discontinued.

To investigate a possible etiology for these failures, we performed laparoscopy
in 20 patients with successful hysteroscopic tubal coagulation procedures as
documented by HSGs. (51). To assess tubal occlusion and verify HSG findings,
a dilute solution of indigo carmine was instilled transcervically. Tubal closure at
the cornual portion was confirmed, but 16 of the 20 patients had developed sinus
tracts and fistulae. Of the 16 patients, 11 involved only the cornual portion(s) of
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the uterus and 7 extended into the broad ligament(s). We concluded that the
amount of monopolar energy delivered in the original hysteroscopic tubal coagu-
lation far exceeded what was expected. Additionally, lateral spread and a “burst
effect” (when the generator is set in the coagulating mode) caused excessive
damage to the intramural portion of the fallopian tubes. Although the procedure
had successfully interrupted the fallopian tubes, extensive damage had been
done and the regenerative powers of the tubes resulted in channel and fistulae
formation, and resultant extrauterine pregnancies.

Research Methods: The Brundin P-block
The Brundin P-block consists of a hydrogel of polyvinyl pyrrolidone and

methylacrylate on a nylon skeleton. This combination allows both expansion of
the device after placement and tissue in-growth. The device is small (1.4 mm in
diameter  4 mm long) and held in place after placement by two 2-mm anchoring
wings. Unfortunately, only 49% of the patients achieved bilateral tubal closure
(52). Because no pregnancies occurred in the patients with patent tubes, the
author theorized that the device acted as an intratubal contraceptive device and/
or that distention of the intramural portion of the tube altered gamete transport.
Without complete tubal obstruction, however, the device cannot be considered
“sterilizing.”

Investigational Procedures: Hosseinian Uterotubal Junction Device
The Hosseinian device is a 1-cm long polyethylene device (53). It is 1 mm in

diameter at its intramural side but 2 mm in diameter at its base where four 5.2-mm
spines are attached by a screw. These spines were designed to anchor the device
in place. Nonreactive materials were used in the hope that removal would restore
fertility. However, neither high levels of tubal occlusion nor reversibility could
be demonstrated and trials were discontinued.

Research Methods: Hamou Intratubal Thread
Hamou intratubal thread was designed to be reversible and minimize or avoid

damage to the tubes (54). The device consisted of a 28- to 30-mm-long-  1-mm-
in-diameter nylon thread. At each end of the thread was a loop that prevented
migration of the device in either direction (into the uterus and the peritoneum).
The loop on the uterine side also could be used for removal via hysteroscopy. Of
166 patients, 156 (94%) had successful placement. After 1 month there were four
expulsions proven by hysteroscopy and after 1471 cycles, there was one intrau-
terine pregnancy.

Research Methods: Rigid Plugs
The rigid 7  2-mm 3-M ceramic plug was designed to provide complete tubal

occlusion via a reaction to the porous  alumina (55). Expulsion was common
and only two-thirds of the subjects had bilateral tubal closure. Premolded sili-
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cone devices were provided with or without a central metal core. The rates of
expulsion and of perforation were high. For reversible sterilization, a 10-  1.5-mm
notched device was developed but neither the promise of efficacy nor that of
reversibility was realized (56).

Research Methods: Formed-in-Place Silicone Plugs
Formed-in-place silicone plugs were another novel concept and appeared to

have a bright future (57,58). As with other hysteroscopic approaches, follicular
phase timing and normal anatomy were prerequisites. Procedures were com-
pleted in less than 30 minutes under paracervical block anesthesia. Unlike the
rigid silicone plugs used in previous trials, the shape of these plugs was custom-
ized to the anatomy of each individual oviduct. After a tubal ostium was identi-
fied, a catheter with an obturator tip was passed through the operating channel
of the hysteroscope. The obturator tips were hollow and of varying shapes to
conform to different ostial configurations. Liquid silicone and its catalyst, stan-
nous octoate, were removed from the freezer, mixed, and then instilled into the
catheter. This mixture flowed through the center of the obturator tip and bonded
to it. The flow of silicone continued and an exact mold of the oviduct was created
from the proximal oviduct to the ampulla. Tiny amounts of elemental silver
within the liquid silicone allowed the operator to monitor flow of the silicone-
catalyst mixture and made the plugs radio-opaque. An immediate postoperative
X-ray and another in 3 months could assure proper placement, configuration, and
that the distal plug remained bonded to the obturator tip. Because these plugs
were larger at both ends, a properly configured plug should be larger at both ends
than in the middle and thus would be “locked” into place.

Placement of plugs on both sides was successful in 90% of patients and in 90%
of these patients the plugs were normal providing an overall 81% success rate
(59). For those whose placement of normal was successful, the procedure was both
satisfying and efficacious. However, among all patients who underwent hyst-
eroscopy, an overall success rate was just above 81%, a not very acceptable result.

Because the obturator tip had a small nylon thread at the end, it could be
identified and grasped under hysteroscopic guidance. With traction, the plug
could be retrieved and an HSG could confirm tubal patency. Had a method of
sterilization been found that was readily reversible? No, significant tubal damage
occurred, perhaps as a reaction to the silver. When the plugs migrated into the
peritoneum or were placed there at the time of the original hysteroscopic proce-
dure, adhesion formation occurred.

Research Methods: Adiana
The Adiana device accomplishes sterilization using a two-step procedure that

has been evaluated in the EASE (Evaluation of the Adiana System for
Transcervical Sterilization Using Electrothermal Energy) trial that was com-
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pleted in mid-2005. Although the protocol had many similarities to the Essure
trials, this device and its method of achieving sterility is considerably different.

Under hysteroscopic guidance and in the proliferative phase of the menstrual
cycle, a catheter is placed into the intramural portion of the tube. The electrode
at the distal end of this catheter delivers low level (<5 W) of radiofrequency
energy, causing superficial destruction of the epithelial layer. The radiofrequency
generator output is automatically regulated to maintain a desired tissue tempera-
ture during lesion formation. This approach limits the amount of damage induced
but also individualizes treatment to compensate for variations in patient anatomy.
Exact placement of the catheter in the center of intramural portion with 360
contact is critical to the induction of a symmetrical circumferential injury. After
the lesion is created, a porous nonbiodegradable matrix implant of medical-grade
silicone is deposited into the area. The process of tubal repair induces tissue in-growth
into the matrix and complete tubal occlusion. Proper placement is documented
visually and by ultrasound in the immediate postoperative period. An HSG and
follow-up ultrasound are performed 3 months after surgery.

Research Methods: Intratubal Ligation Device
The intratubal ligation device is still in an early stage of development. The

overall approach involves placement of the catheter system into the lumen of
the fallopian tube, invagination of a portion of the endosalpinx, and ligation of
the resulting pedicle with an elastomeric band. Sterility is achieved immediately
via band placement over the tubal lumen and thus it differs from all other hys-
teroscopic methods in a most important way.

This device consists of a triple layer of coaxial catheters made of extruded
nylon. The retracted tip of the inner catheter forms a deflated balloon, the middle
lumen has an expanded tip that houses an O-ring, and the outer catheter pushes
the O-ring over an invaginated tissue pedicle of endosalpinx. During insertion,
the leading tip of the device is approximately 1 cm of double-hulled silastic
tubing that reduces the risk of perforation during insertion and serves as the
inflatable balloon during device deployment. The device is advanced into the
tubal ostium and tubal lumen until the isthmic-ampullary junction has been
reached. The balloon is inflated and a minimal amount of methylcyanoacrylate
is delivered through the pores in the outer balloon. Adherence occurs on contact.
The balloon is deflated and the adhered tissue is withdrawn slowly toward the
second lumen. Further retraction of the expanded tip envelopes the invaginated
tissue and the O-ring is deployed over the tissue, sealing the oviduct. Following
tissue necrosis and sloughing, long-term contraception is achieved by means of
localized scarring.

Although work with this procedure is in preliminary stages, it is an exciting
concept and its unique property of immediate effectiveness is a most important
milestone for hysteroscopic sterilization.
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Table 8
Today’s Methods of Sterilization Versus the Ideal Method

Parameter Ideal PS LTC LTB BTC HSC

Skill/training Minimal +
Paramedic procedure Yes +
One treatment Yes + + + +
Effectiveness  High + + + +
Effective immediately Yes + + +
Office procedure Yes + +
No anesthesia Yes + +/–
Pain Minimal + + + +
Morbidity Minimal + + + + +
Mortality None +/– +/– +/–
Equipment needed Little + +
Reusable equipment Yes + + +/– +/–
Equipment maintenance Minimal + +
Visible scar None + +
Possible during pregnancy Yes +
Possible postpartum or post-abortion Yes + + +/–
Inexpensive Yes +
Reduce/prevent STDs Yes
Reversible Yes + +/– +

PS, partial salpingectomy (at cesarean section, interval, abdominal or vaginal); LTC,
laparoscopic tubal coagulation (monopolar or bipolar); LTB, laparoscopic application of band or
clip; BTC, transcervical blind; HSC, hysteroscopic.

Research Methods: Microwave Sterilization
The same approach to endometrial destruction by means of microwaves may

be applied to the intramural oviduct. If trials demonstrate safety, studies may
begin perhaps with delivery of the energy under ultrasound guidance.

Research Methods: Reversible Tubal Occlusion
Varieties of inert devices have been and are in very preliminary stages of

development. To date, none has demonstrated the sufficient promise needed to
attract significant amounts of private or governmental funding.

CONCLUSION
Table 8 compares various methods of sterilization available today in the United

States and a number of other countries. Although we are still somewhat removed
from the ideal, transcervical approaches remain the most attractive because of
ready access to the fallopian tubes, safety, and the fact that they can be performed
with minimal anesthesia.
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ADOLESCENTS

Delaying sexual activity is the goal until responsible sexual, contraceptive,
and protective behaviors for sexually transmitted infections are established.

Introduction
In 2004, the Department of Health and Human Services estimated that about

47% of female and 46% of male teenagers had had sexual intercourse at least
once (1). Sexually active teenagers report that they use a contraceptive method
only 75 to 90% of the time. Among the developed countries, the United States
continues to have one of the highest adolescent pregnancy rates (up to 90 per 1000).

A 1994 report claimed that 20% of sexually active girls 15–19 years of age in
the United States become pregnant (2,3). About 33% of these pregnancies end
in abortion, about 14% end in miscarriage, and 54% end in live births. In 1999,
12% of all births in United States were to women younger than 20 years of age
(4). Unfortunately, teenage pregnancy is associated with high rates of welfare
dependency, poverty, lack of education, and inadequate workforce training.

It is also of serious concern that of the18.9 million new cases of STIs each year
in the United States, 9.1 million occur in adolescents and young adults (5). Long-
term problems associated with early sexual activity include pelvic inflammatory
disease, infertility, cervical dysplasia, emotional disturbances, as well as crimi-
nal prosecution (Table 1) (6).

Contraceptives for Special Populations
Adolescents and Perimenopausal Women
Following Pregnancy and During Lactation

Donna Shoupe, MD

CONTENTS

ADOLESCENTS

PERIMENOPAUSAL WOMEN

FOLLOWING PREGNANCY AND DURING LACTATION

REFERENCES



236 Shoupe

Counseling the Teenager
In the ideal case, the health care provider can reach the adolescents before their

sexual debut and convey to them the associated personal, social, economic, and
health consequences they should consider (Table 2). Delaying sexual activity is
clearly the goal until responsible sexual, contraceptive, and sexually transmitted
infection (STI) protective behaviors are developed. Multiple studies demon-
strate the value and need for parental guidance as well as appropriate teenager
counseling.

• A national research study conducted in 1468 teenagers addressed several aspects
of contraceptive use among teenagers and identified some important trends (7).
In both females and males, the odds of consistent use of a contraceptive method

Table 1
Statistics on Risk of STIs and HIV in Young People

• Of all STIs occurring each year, 50% are in young people ages 15–24 (5).
B HPV is the highest STI incidence in ages 15–24 with 4.6 million new cases

per year.
B In one study of inner city sexually active teenagers, 90% had HPV on the

cervix (68).
B The highest risk for cervical cancer is among those who are sexually active

during adolescence and have multiple sexual partners (69).
• About 25% of newly diagnosed HIV cases are in young people under age 22

years (41).

STI, sexually transmitted infection.

Table 2
Adolescent Counseling

• Abstinence information.
B Benefits of delaying.
B Negotiation and refusal skills.
� Address peer pressure.

B Realistic expectations on condoms and other contraceptives.
� Limits on contraceptive effectiveness.
� Limits on STI protection.

• Accurate contraceptive information.
B Options and proper use.
B Emphasis that contraceptive and STI protection most reliable when method

used consistently and correctly.

STI, sexually transmitted infection.
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increased with the duration of a relationship. Discussion of contraceptive use
with a partner before a sexual experience was associated with a higher and more
consistent use of a method. Increased number of dates before sexual activity
resulted in higher contraceptive use.

• In a Zogby International survey done in 2003, 93% of the parents of adolescents
felt it was important to encourage teenagers to abstain from sex until they were,
at least, out of high school (8).

Appropriate adolescent counseling includes an emphasis on the benefits of
abstaining or delaying sexual activity, the fact that no contraceptive insures
absolute protection, and the potential negative consequences of sexual contact.
Providing accurate, pertinent information regarding the limits of contraceptive
and STI protection from currently available methods is important. Although
condoms offer the best protection, no method offers complete protection from
pregnancy or STI transmission. Abstinence is the only a sure way to be protected.

Adolescents choosing to begin or to continue engaging in sexual activity
should be given up-to-date information regarding condom and other contracep-
tive choices. Counseling includes a brief but clear description of female anatomy
and the reproductive cycle and how birth control methods work (9). Many ado-
lescents resist contraceptive or condom use for a variety of reasons, including a
denial that they could become pregnant, fear or embarrassment to ask for contra-
ceptives, lack of access, concerns about cost, fear of partner rejection, worry
about parental discovery, ignorance, desire to have a child, or lack of planning.
Selecting the best contraceptive method for a teen includes an assessment of
psychosocial and physical development, motivation, level of understanding, and
financial ability. To improve compliance, delaying the pelvic exam in an overly
reluctant patient may be appropriate.

Choosing the Correct Contraceptive Method
When choosing the type of birth control, the following factors are important

to consider.

• Does the method address the teen’s risk of STI exposure?
• Will the patient be able to easily obtain the method?
• Does the teen have any medical contraindications to the chosen method?
• Is the teen informed on how to use and motivated to use the chosen method?
• Does the teen understand the side effects associated with the method?
• Is the level of protection against pregnancy appropriate for the teen?

OPTIONS FOR ADOLESCENTS: MALE AND FEMALE CONDOM

Counseling for most teenagers should include the short- and long-term risks
associated with STIs and a realistic assessment of prevention strategies.

Most sexually active teenagers are at risk for STI exposure. A male or female
condom used alone or in conjunction with another contraceptive method is often
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the best choice. If used correctly and consistently, male (and probably female)
condoms substantially reduce the risk of HIV transmission (10). Condoms are
not 100% effective, but in 1986, the US Surgeon General’s report advised use of
latex condoms to prevent AIDS.

There are not yet studies showing strong reductions in STI transmission with
use of condoms. However, the World Health Organization (WHO), along with
many other health care providers, advises that their use can help reduce the
spread of STI infections (11).

OPTIONS FOR ADOLESCENTS: ORAL CONTRACEPTIVES, PATCH, OR RING

Generally, oral contraceptives are first-line options for contraceptive protec-
tion in this age group. Adding a condom for STI protection may be appropriate
and highly beneficial. Teens like the bleeding control and decline in menstrual
cramps and acne.

There is no evidence of any adverse effect on growth or maturation of the
hypothalamic–pituitary axis by taking hormonal contraceptives in healthy, men-
struating adolescents. As long as a girl has had at least three regular, presumably
ovulatory menstrual cycles, it is safe to prescribe oral contraceptives (OCs),
contraceptive ring, or patches.

In choosing the correct contraceptive method for a sexually active, healthy
adolescent, the clinician should be particularly concerned about the ability of the
teen to use the method correctly. OCs are relatively easy to use, regulate and
reduce menstrual bleeding, as well as reduce menstrual cramps and acne. These
are good reasons for teenagers to keep taking OCs.

The contraceptive patch offers these same benefits and adds the additional
benefit of a once-a-week rather than daily dosing (Chapter 5). Some studies show
that compliance with the patch may be particularly good in adolescents. In a
recent study in adolescents, consistent and proper use of the transdermal patch
was significantly better than the inconsistent performance seen with OC use (12).
Side effects of breast tenderness, nausea, and headache may occur. Development
of a second-generation low-dose patch would be a particularly good option for
this age group.

The following suggestions may improve OC compliance among adolescents.

• Cue use of method to a daily activity, e.g., near sink in morning.
• Explain protocol for missed dose.
• Establish liberal prescription renewal.

B Advise regarding necessary yearly follow-up visits.
• Emphasize other benefits, including less acne, less hirsutism, less dysmenor-

rhea, less bleeding, and more regular menses.
• Emphasize safety and effectiveness of the method.
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B A nonsmoker aged 15–19 years using OCs has a method-related mortality
rate of 0.3 per 100,000 women per year. Compare this with a mortality rate
for motor vehicle accidents of 19.6 per 100,000 in the general population or
with 7 per 100,000 pregnancy-related death in this age group (Table 1).

• Prepare the adolescent for breakthrough spotting or bleeding that may occur
during the first few months of use.

• Discuss concerns regarding weight gain.
B Although some cyclic fluctuations may occur, OCs and patches are generally

not associated with a weight gain of more than 0.5 lb.

OPTIONS FOR ADOLESCENTS: DEPOPROVERA (DMPA) AND DEPO-SUBQ PROVERA 104™
According to the US Department of Health and Human Services’ Health,

United States, 2004: With Chartbook on Trends in the Health of Americans
report, nearly 10% of adolescent girls ages 15–19 chose depot medroxy-
progesterone acetate (DMPA) as their method of contraception, as compared
with only 3% in the overall contraceptive market (ages 15–44). In all age groups,
use of DMPA should be accompanied with promotion of adequate daily calcium
and exercise (Chapter 7). The newly released depo-subQ provera 104 (depo-
subQ) is a lower dose than DMPA and is injected subcutaneously rather than
intramuscularly. It is also approved for treatment of pelvic pain associated with
endometriosis.

DMPA and depo-subQ are highly effective methods that may be particularly
good in teens that do not want to take a pill every day. Other good candidates
include teens that have become pregnant on OCs, those that forget to take their
pills every day, or those who have discontinued use of OCs because of side
effects. DMPA and depo-subQ are administered every 3 months and may be
more cost-effective compared with other methods. The irregular bleeding, weight
gain, or amenorrhea (13) that may occur during DMPA use are not popular,
particularly in this age group, and may lead to discontinuation. Adequate coun-
seling regarding the early bleeding changes and later amenorrhea, and poten-
tially a better side effect profile with the use of the lower-dose depo-subQ may
improve user satisfaction.

Questions remain whether or not adolescents using DMPA or depo-subQ will
achieve normal peak levels of bone density or whether long-term use will result
in significant bone loss. A black-box warning in the package insert warns that use
of DMPA or depo-subQ should be limited to 2 years of use or less, unless other
methods are inadequate. Although it is important to counsel adolescents about
this warning, it is important to keep this risk balanced with the social, psycho-
logical, and medical risks of unintended pregnancy. WHO guidelines suggest
that the benefits of use in adolescents under 18 outweigh the risks.

Some very reassuring papers concerning the long-term safety of DMPA have
been published. Use of DMPA does not appear to increase the risk of osteoporo-
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sis later in life. In a cohort study of 170 adolescents, bone mineral density (BMD)
was completely recovered 12 months post-DMPA discontinuation (14). In fact,
the adjusted mean BMD values at all anatomic sites at 12 months after discon-
tinuation of DMPA was as high or higher than those of nonusers. In a random-
ized, double-blind controlled trial of 123 adolescents, low-dose estradiol
supplementation to DMPA use resulted in no decline in BMD (15).

These findings are similar to the findings associated with lactation showing
that bone losses associated with lactation are reversible and do not lead to long-
term skeletal changes (16). The bone loss occurring in both teenage and adult
DMPA users is probably the result of the contraceptive-induced reduction in
ovarian estradiol production (17). For health care providers, this is reassuring
information. Although it is rarely necessary to monitor bone loss with bone
imaging studies, calcium supplementation is recommended for most teenagers,
regardless of contraceptive choice. Calcium supplementation plus adequate
exercise may substantially reduce the risk of bone loss when on DMPA therapy.
Estrogen supplementation is generally unnecessary because full recovery of
bone density is expected after discontinuation.

OPTIONS FOR ADOLESCENTS: SUBDERMAL PROGESTIN IMPLANT

It is anticipated that the etonorgestrel implant system (Implanon®), currently
approved in Europe, will shortly get final Food and Drug Administration (FDA)
approval. This method has many advantages in adolescents. After insertion, the
user need do nothing else and will continue to have very effective contraceptive
protection for 3 years. Progestin-only methods are associated with irregular
bleeding.

OPTIONS FOR ADOLESCENTS: INTRAUTERINE DEVICE

The intrauterine device (IUD) is usually not a good choice for adolescents,
although it may be appropriate for a parous or certain monogamous adolescents.
The risk of sexually transmitted infection (STI) transmission is often high in this
age group because of high-risk sexual activities, often making the IUD a poor
option. Health care providers may hesitate to insert an IUD in a nulliparous
patient because it is more difficult and is off-label. WHO recommendations:

• From menarche to younger than 20 years old, there is concern about the risk of
STIs and the increased risk of explusion owing to nulliparity, however, the
benefits of either the copper IUD or levonorgestrel intrauterine system (LNG-
IUS) may outweigh the risks.

OPTIONS FOR ADOLESCENTS: DIAPHRAGM AND CERVICAL CAPS OR SHIELDS

The diaphragm and cervical caps have not been popular methods for this age
group because many adolescents are reluctant to be fitted for a diaphragm, prefer
not to touch their genitals, and dislike having interrupt sexually activity. Correct and
consistent use on every sexual contact is a difficult challenge for many adolescents.
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Although the diaphragm can be a very effective method in highly motivated
users, the typical failure rate with the diaphragm is higher than for the male
condom, OCs, patch, or injectable contraceptives. Diaphragms and cervical caps
may provide only limited STI protection.

OPTIONS FOR ADOLESCENTS: EMERGENCY CONTRACEPTION

Appropriate counseling for sexually active adolescents includes information
regarding the availability of emergency contraception and how to get it. All states
have laws that address the medical treatment of minors, including a minor’s
ability to consent to a least some form of specific health care, such as contraceptives
(Chapter 12). The FDA is currently considering approval of over-the-counter
availability of emergency contraception. However, the concern for misuse in the
under-16-year-old age group has been a major obstacle and restrictions on
adolescents are likely.

PERIMENOPAUSAL WOMEN
Introduction

Women in perimenopause are entering a final phase of reproductive life that
is associated with lowered risk of pregnancy, changes in menstrual bleeding
patterns, and “roller-coaster” changes in ovarian hormone production. In many
patients, their long-standing poor health habits may be associated with early
physical changes that may eventually lead to serious health problems, including
cancer, osteoporosis, and cardiovascular disease (CVD). Consideration of these
risk factors can help to lead to proper selection of a contraceptive method, as well
as to intervention strategies.

Many women in perimenopause, especially those with irregular menses,
believe they are no longer fertile and therefore tend not to use contraceptive
protection (18). Although fertility is decreased and pregnancy rates are low in
this age group, sexually active perimenopausal women may still be at risk. Even
with menstrual irregularities, some women may have sporadic ovulation (19)
and thus some risk of pregnancy. If pregnancy occurs in this age group, it is often
unintended and unwanted. Pregnant women over age 40 have one of the highest
induced abortion rates, surpassed only by pregnant teenagers (20).

Women ages 35–44 now constitute the largest single group of reproductive-
age women in the United States. As these older women seek contraceptive coun-
seling, many non-contraceptive benefits of hormonal contraceptives become
increasingly more relevant. Many of these benefits are discussed in detail in the
remaining Subheadings and in Chapter 2.

CONCERNS OF THE PERIMENOPAUSAL WOMAN: CANCER RISK

The reported effect of various contraceptive methods in reducing the risk of
endometrial, ovarian, and colorectal cancer is shown in Table 3.
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CONCERNS OF THE PERIMENOPAUSAL WOMAN:
PERIMENOPAUSAL BLEEDING PROBLEMS

Perimenopausal women can experience shorter or longer cycles, heavier or
lighter periods, or irregular or skipped periods. Sexually active transitional
women with irregular cycles or heavy periods are particularly good candidates
for progestin-containing hormonal contraceptive methods including combina-
tion low-dose OCs, rings, DMPA or depo-subQ injection (21), or the progestin-
containing IUD (22).

CONCERNS OF THE PERIMENOPAUSAL WOMAN: PERIMENOPAUSAL SYMPTOMS

Many women during the transition to menopause experience at least one of the
common perimenopausal symptoms. These symptoms include sleep distur-
bances, hot flashes, mood changes, vaginal dryness, and dyspareunia (23). In a
population-based prospective cohort study, 31% of African American and Cau-
casian women 35–47 years of age at entry reported having hot flashes (24).
Sexually active, symptomatic transitional women are good candidates to con-
sider hormonal methods of contraception, including combination low-dose OCs,
rings, or progestin-only injections (25). Combination OCs are the best studied of
the methods, and they have been shown by numerous trials to reduce hot flashes,
improve vaginal dryness, and decrease sleep disturbances in symptomatic tran-
sitional women (26).

Table 3
Reported Reductions in Cancer Risks With Use of Specific Contraceptive Methods

Compared With Nonusers

Use duration Risk reduction

Endometrial cancer
Combination OCs (70,71) 1 year 40%

12 years 72%
20 years after stopping 50%

DMPA (51) Ever-use 79% (protection persists �8
years after stopping)

Progestin IUDs (48,49,72) Limited data 40–60%
Ovarian Cancer
Combination OCs (73–75) 3–6 months 40%

>5 years 50% (protection persists �30
years after stopping)

Colorectal Cancer
Combination OCs (62,76) Ever-use 16–18%

96 months 40%

Adapted from ref. 36.
OC, oral contraceptive; DMPA, depot medroxyprogesterone acetate; IUD, intrauterine device.
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CONCERNS OF THE PERIMENOPAUSAL WOMAN: DECLINE OF BMD
From age 30, there is a steady decline in BMD in women that generally

accelerates during the final years of the transition and early menopause. Use of
hormonal contraceptives is expected to prevent this loss, or at least the loss related
to the hypoestrogenism. In an analysis of 13 studies reporting on BMD and low-
dose OCs, 9 showed a positive effect and 4 showed a neutral effect (27). In a 2-year
randomized study of women aged 40–48, calcium only was associated with a
3.4% decrease in BMD, whereas low-dose OCs had a 1.71% significant increase
(28). In a case-controlled study, postmenopausal women who used OCs at age
40 or older had a significantly decreased risk of postmenopausal hip fracture
(odds ratio 0.69, confidence interval 0.51, 0.94) compared with never-users (29).

CONCERNS OF THE PERIMENOPAUSAL WOMAN: CARDIOVASCULAR RISKS

The major two concerns, especially of older reproductive-aged women, are
risk of myocardial infarction and risk of breast cancer. There is a substantial
body of evidence that although current use of low-dose OCs increase the risk
of venous thromboembolism, the risk of myocardial infarction and stroke is not
increased in nonsmoking, non-hypertensive current or past users (30–32). This
data is reassuring that with careful selection of healthy, nonsmoking
perimenopausal women with routine screening for hypertension, low-dose OCs
can be continued until menopause or until age 55 (33,34). Although there is no
long-term data, the safety profile associated with the ring is thought to be
similar to low-dose OCs (35).

Progestin-only contraceptives do not have effects on thromboembolism and
can be used safely in women of any age who smoke or have other vascular risk
factors (36). The progestin-only contraceptive methods include DMPA, proges-
tin-only OCs, and a progestin-only implant using etonogestrel. (Implanon is
expected to be available in the United States shortly.)

CONCERNS OF THE PERIMENOPAUSAL WOMAN: BREAST CANCER RISK

A recent analysis of breast cancer risk and OC use among women 35–60 years
of age reported no increased risk associated with current or past OC use (37).
However, a worldwide analysis of all reproductive-aged women found a slightly
increased risk among current or recent OC users. This increased risk disappeared
after 10 years of discontinuation and was identical to never-users after age 65
(38). Use of DMPA also does not increase the overall breast cancer risk (39),
although a small transient increase during use is also reported (40).

Contraceptive Options
CONTRACEPTIVE OPTIONS FOR PERIMENOPAUSAL WOMEN: STERILIZATION

For perimenopausal women who have finished their childbearing and do not
want to use any of the highly effective reversible methods available, a tubal
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ligation is a good option. A newer form of tubal sterilization that does not require
abdominal incision is the hysteroscopic placement of microinserts into the fal-
lopian tubes (Essure®; Chapter 13). For women who have a stable relationship,
male vasectomy is an option.

CONTRACEPTIVE OPTIONS FOR PERIMENOPAUSAL WOMEN: BARRIER METHODS

Perimenopausal women seeking contraceptive protection who have recently
undergone lifestyle changes, such as widowhood or divorce, may be at risk of
having multiple sexual partners and may want to consider male or female con-
dom use. Notably, between 1998 and 2002, there was an increased incidence of
AIDS in US women aged 45–65 years or older (41). For a transitional-aged
woman who is in a stable relationship and does not have significant uterine or
vaginal prolapse owing to multiple childbirths, the diaphragm or cervical cap are
good options. Chapter 10 discusses barrier methods in more detail. As in any age
group, selecting the method the patient is most likely to use correctly and con-
sistently is the goal.

CONTRACEPTIVE OPTIONS FOR PERIMENOPAUSAL WOMEN: IUDS

The IUD is a good contraceptive choice for selected parous perimenopausal
women. The potential user should be in a mutually monogamous relationship and
have a normal endometrial cavity. For older smoking women, or those women
with cardiovascular risk factors or known disease, the IUD is a good option. The
two currently available IUD in the United States, the copper T 380A (ParaGard®)
and the LNG-IUS (Mirena®), provide 5 years (LNG-IUS) or 10 years (copper T
380A) of contraceptive protection. The LNG-IUS adds an important non-contra-
ceptive advantage for this age group: it decreases menstrual blood loss and
dysmenorrhea (42,43) and may avoid the need for hysterectomy or endometrial
ablation (44,45). The copper IUD is generally associated with heavier menses.

In addition to decreasing menstrual blood loss, the local administration of
LNG to the endometrium protects it from development of estrogen-induced
endometrial hyperplasia. This is of benefit for transitional women with irregular
bleeding and for women on tamoxifen (46) therapy following breast cancer. Use
of the LNG-IUS is reported to reduce the risk of endometrial cancer by 40–60%
(Table 3) (47,48). Continuous estrogen-only therapy can be added to symptom-
atic women with hot flashes, sleeping problems, or mood changes without the
need to add additional progestin therapy (49).

CONTRACEPTIVE OPTIONS FOR THE PERIMENOPAUSAL WOMEN:
PROGESTIN-ONLY METHODS: DEPOPROVERA (DMPA),
DEPO-SUBQ, MINI-PILLS, AND IMPLANON IMPLANT

The progestin-only methods are generally safe in women of any age, regard-
less of whether or not the patient smokes or has CVD. Progestin-only methods
do not have significant effects on clotting factors and are associated with
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decreased menstrual blood loss. Although overall blood loss is less, progestin-
only methods are associated with unpredictable bleeding patterns and this may
not be acceptable. However, transitional women with heavy blood loss may
welcome the reduction in overall blood or possibility that they may have amen-
orrhea, a finding in 55% of DMPA users after 1 year of use (21). In addition, ever-
use of DMPA is associated with a 79% reduction in the risk of endometrial cancer
(Table 3) (50).

Symptomatic women with hot flashes may want to consider DMPA because
it is associated with a reduction in hot flashes, even in women on tamoxiphen
following breast cancer. There is always a concern about bone density after long-
term use of DMPA and the black-box warning suggests a limit of 2 years. How-
ever, the overall risk–benefit profile should be carefully considered. Of positive
note is one study reporting that the use of DMPA from age 25 to menopause
reduced early menopausal bone loss in the spine and hip compared with controls
(51). On the negative side, use of DMPA may be associated with a tendency for
weight gain (Chapter 7).

CONTRACEPTIVE OPTIONS FOR PERIMENOPAUSAL WOMEN:
EMERGENCY CONTRACEPTION

Regardless of the method chosen, it is important to offer counseling regarding
availability and how to access emergency contraception (Chapter 12).

CONTRACEPTIVE OPTIONS FOR PERIMENOPAUSAL WOMEN:
NATURAL FAMILY PLANNING

Irregular menstrual cycles may make this method more difficult for the
perimenopausal patient (Chapter 11).

CONTRACEPTIVE OPTIONS FOR PERIMENOPAUSAL WOMEN:
LOW-DOSE COMBINATION HORMONAL METHODS—OCS AND VAGINAL RING

The low-dose OCs and rings are options for healthy, sexually active
perimenopausal women who are nonsmokers, normotensive, and have no sig-
nificant risk factors for CVD because they improve bleeding control and may
lessen perimenopausal symptoms. The prescribing choice should be formula-
tions containing the lowest amount of estrogen and progestin (preferably 20- g
estrogen OCs or rings).

Combination OCs may reduce perimenopausal symptoms, such as hot flashes,
sleep disturbances, and vaginal dryness (26,52). Some perimenopausal women
may develop hot flashes or other perimenopausal symptoms during the pill-free
interval and switching to an OC with a shortened pill-free interval may alleviate
these problems. The 20- g OCs that have a shortened pill-free interval are:

• Kariva® and Mircette®: only 2 days of hormone-free days. Twenty-one days of
20 g ethinyl estradiol (EE) + 150 mg desogestrel plus 5 days of only 10 g EE.
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• Two new low-dose pills, Yaz® and Loestrin® 24 Fe, have a 4-day hormone-free
interval (four placebo or iron pills) and 24 days of active pills with 20 g EE and
3 mg drosperinone, or 1 mg norethinedrone acetate.

• New 20- g extended-cycle and continuous-use OCs will soon be available.

Because of a lowered fecundity and better adherence (53), older women using
OCs tend to have very low rates of unintended pregnancies (54). Use of OCs also
regulate bleeding patterns (55–57), an important benefit for many women in
transition in which dysfunctional uterine bleeding is common (58). Combination
OCs may reduce the amount of blood loss by 44% (59) and protect from the
development of endometrial cancer.

Patient Screening and Choosing a Combination Hormonal Method
for Perimenopausal Women

In normotensive, nonsmoking, healthy perimenopausal women without sig-
nificant risk factors for CVD or thrombosis, the lowest dose OCs and rings can
be used into the early menopause. Evaluating a perimenopausal woman includes
investigating the following:

• Health conditions, especially CVD.
• Significant risk factors for CVD.
• Clotting problems, previous thromboembotic events.
• Gynecological issues.

B Sexual activity: need for contraception.
B Bleeding problems and need for bleeding control.
B Degree of perimenopausal symptoms.
B Other gynecological problems, such as fibroids and endometriosis.

Contraindications for use in this older population (>35 years of age) include
the following:

• Known CVD.
• A significant risk factor for vascular disease.

B Hypertension.
B Cigarette smoking.
B Diabetes, long-standing insulin resistance.
B Long-standing lipid abnormalities, statin therapy.
B Long-standing obesity.
B Systemic disease that affects the vascular system, such as lupus erythematosus.

• History of significant clotting problems.
B Thromboembolism, thrombophlebitis, known thrombogenic mutation, deep

vein thrombosis, pulmonary embolism.
• Cancer of the breast.
• Pregnancy.
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• Migraine headaches.
• Current gallbladder disease.
• Active liver disease.
• Prolonged immobilization, impending minor surgery.

NON-CONTRACEPTIVE BENEFITS OF LOW-DOSE OCS IN PERIMENOPAUSAL WOMEN

OCs, and presumably other combination products, offer a number of impor-
tant non-contraceptive benefits and some women who have undergone steriliza-
tion or who are not at risk for pregnancy may choose to take OCs for these
benefits. As discussed previously, these benefits may include:

• Controlled bleeding.
• Lowered risk for anemia.
• Lowering the risk of ovarian, endometrial cancer, and possibly colorectal cancer

(Table 3) (60).
• Decreasing the loss of bone density.
• Decreasing symptoms of perimenopause: less hot flashes, vaginal dryness, and

atrophy.
• Lowered risk for ectopic pregnancy.

WHEN IT IS SAFE TO DISCONTINUING OCS OR SWITCH TO HORMONE THERAPY

Women now continue OCs into their 40s and 50s and there is unfortunately
no “fail-safe” method in determining when it is safe to discontinue OCs or switch
to hormone therapy. However, the following protocols are suggested:

• Begin checking follicle-stimulating hormone (FSH) annually after age 45 on
day 6 of placebo pills; discontinue OCs when FSH 30 mIU/mL or higher.

• Arbitrarily choose age 50–52 years to discontinue OCs.
• After 2 weeks off OCs, an increased FSH and/or no change in basal estradiol

levels is strong evidence that it is now safe to discontinue OCs (61).

FOLLOWING PREGNANCY AND DURING LACTATION
Introduction

Choosing the right contraceptive method following pregnancy has a lot to do
with whether a full-term pregnancy has occurred and whether or not a potential
user plans to breastfeed. A major issue regarding contraception use following
pregnancy is when to begin.

Timing of Initiation
The return of ovulation is different in women following a full-term pregnancy

compared with a first-trimester pregnancy loss and the recommendations are
different (Table 4). Following a term delivery, the suppression of ovulation is
prolonged and the first bleeding episode is usually, but not always, anovulatory.
In a non-breastfeeding woman, ovulation is usually delayed until 6 weeks post-
partum, but it can occur as early as 4 weeks.
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Women who are breastfeeding every 4 hours, including during the night, will
not ovulate until at least 10 weeks postpartum, and often as long as 6 months
postpartum.

• Delaying starting a combination hormonal contraceptive avoids any further
enhancement of thrombophilic risk during the postpartum period in which the
risk is already increased.
B It is also important to insure that a hormonal method will be safe and not

adversely affect infant health and growth when used in breastfeeding users.
• Delaying placement of an IUD in the immediate postpartum period allows the

uterus to return to normal size and reduces the risk of IUD expulsion.
• Delaying use of a diaphragm or cervical cap until after bleeding and lochia

abates is recommended.

Following a spontaneous or induced first-trimester abortion, ovulation usu-
ally occurs within 2–4 weeks. The first month following a first-trimester preg-
nancy loss is usually an ovulatory cycle and pregnancy can occur. Beginning a
contraceptive immediately is recommended following a first- or second-trimester
pregnancy loss.

Options
CONTRACEPTIVE OPTIONS FOR POSTPARTUM: PROGESTIN-ONLY PILL

Because estrogens inhibit the action of prolactin on breast tissues, the use of
combination OCs may diminish the amount of milk production. The introduction

Table 4

Recommendations for Sexually Active, Postpartum Women

Timing of initiation

Condition Start date Contaceptive method

Postpartum
Non-breastfeeding 3–4 weeks postpartum Combination OCs, ring, DMPA,

progestin-only OCs, barrier methods,
progestin implant IUD

Fully breastfeeding 6 weeks postpartum Progestin-only OCs, DMPA, progestin
implant IUD, barrier methods

Partially breastfeeding 6 months postpartum Progestin-only OCs, DMPA, progestin
implant IUD, barrier methods, ring,
combination OCs

After first- or second- Immediately Combination OCs, ring, DMPA,
trimester pregnancy IUD, implant, progestin-only OCs,
loss or ectopic barrier methods
pregnancy

OC, oral contraceptive; DMPA, depot medroxyprogesterone acetate; IUD, intrauterine device.
Based on 2004 World Health Organization medical eligibility criteria for low-dose combination OCs,

patches, rings, DMPA, and progestin-only pill.
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of lower-dose OCs has presumably reduced this impact, but very few studies
have been done (62). Generally, it is best not to use combination OCs in women
who are nursing unless the infant is receiving supplemental feedings. Progestins
do not diminish the amount of breast milk and are good option for these women
if started after the natural postpartum decline in progesterone that stimulates
initiation of milk production (63). No adverse effects on lactation or infant growth
were demonstrated in reports in which breastfeeding women started progestin-
only pills (POPs) early in the postpartum period (64). WHO recommends starting
POPs at 6 weeks in postpartum breastfeeding women, immediately following a
first- or second-trimester abortion, or as early as 21 days in postpartum non-
breastfeeding women (65). For women with a past ectopic pregnancy, POPs may
be used because the benefits outweigh the risks.

Only a small number of women will ovulate as long as they continue full
nursing and remain amenorrheic. Therefore, a POP or barrier method can be used
until menses resume. Once supplemental feeding is introduced, a switch can be
made if desired to a method that provides less disruption of bleeding.

CONTRACEPTIVE OPTIONS IN POSTPARTUM: DMPA OR DEPO-SUBQ
Most women are happy to space their pregnancies and are not concerned that

the return to fertility following DMPA or depo-subQ may be prolonged. No
adverse effects on lactation or on growth of the infant are reported when DMPA
is initiated within 7 days (66) or 6 weeks postpartum (67). WHO recommends
starting DMPA at 6 weeks postpartum in breastfeeding women, immediately
following a first- or second-trimester abortion and as early as 21 days in non-
breastfeeding postpartum women.

CONTRACEPTIVE OPTIONS IN POSTPARTUM: LOW-DOSE OCS AND THE VAGINAL RING

For breastfeeding women who are introducing supplemental feeding, have
had return of menses, and who need effective contraception, low-dose OCs and
the ring are easy to use options. The ring is a particularly good option because it
releases a very low daily dose of 15 g EE, the lowest estrogen dose in any
combination hormonal product. WHO recommends starting OCs after 21 days
in non-breastfeeding postpartum women and immediately following first- or
second-trimester abortions, and states that the benefits of starting combination
OCs after 6 months in breastfeeding postpartum women outweigh the risks.

CONTRACEPTIVE OPTIONS IN THE POSTPARTUM: IUD
Either the copper-containing or LNG-releasing IUD is a good option as long

as the woman is in a mutually monogamous relationship and would like to space
pregnancies by a few years. Caution should be used if women have had a history
of STDs or pelvic inflammatory disease. Heavier periods following insertion of
the copper-containing device and lighter periods following insertion of the LNG-
releasing IUD can be expected. WHO recommendations regarding timing of
IUD insertions in postpartum patients are found in Table 5.
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CONTRACEPTIVE OPTIONS IN THE POSTPARTUM: BARRIERS

In the postpartum period, sexual activity may be less frequent and the on-hand
protection provided by barriers may be sufficient. Some women particularly like
the idea of a noninvasive, non-hormonal method. The female and male condoms
offer protection from STDs and are recommended in women who are at risk.
Women in the immediate postpartum period or those who are breastfeeding may
have vaginal dryness and appreciate the lubrication of vaginal spermicides. Use
of a diaphragm or cap is not recommended until bleeding and lochia has stopped.

CONTRACEPTIVE OPTIONS IN THE POSTPARTUM: IMPLANT

FDA approval of Implanon, a contraceptive implant containing the progestin
etonogestrel is expected shortly. Unlike the non-marketed Norplant®, this new
implant is a single rod and it comes with its own inserter. The rod offers effective,
easy contraceptive protection for up to 3 years (Chapter 8).

CONTRACEPTIVE OPTIONS IN THE POSTPARTUM:
TUBAL LIGATION AND FALLOPIAN TUBE MICRO-INSERT

It only takes about 35 minutes to place a 4-cm long micro-insert into the
fallopian tube. The micro-insert then stimulates the body to form a tissue barrier
and prevent pregnancy. Like a traditional tubal ligation, it should be considered
as permanent sterilization. This procedure does not require incisions or punc-

Table 5
WHO Recommendations for IUD Insertion in Postpartum Patients

Copper IUD LNG-IUS

Postpartum non-breastfeeding
<48 hours Increased risk of explusion but Increased risk of explusion

benefits outweigh risks but risks outweigh benefits
48 hours to <4 weeks Risks outweigh benefits Risks outweigh benefits

4 weeks Recommended Recommended
Puerperal sepsis Do not use Do not use

Postpartum breastfeeding
<6 weeks Recommended (after 4 weeks) Risks outweigh benefits

Post-abortion
Immediately after Recommended Recommended

first trimester
Immediately after Increased risk of expulsion  but Increased risk of expulsion

second trimester benefits outweigh risks but benefits outweigh risks
Immediately post- Do not use Do not use

septic abortion

Past ectopic pregnancy Recommended Recommended
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tures to the body and there is no burning or cutting. It is necessary to use a back-
up method for 3 months following the procedure (Chapter 13).
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INTRODUCTION

The risk of pregnancy in many women with a chronic medical disease gener-
ally far exceeds the risks associated with use of an appropriately selected contra-
ceptive method. The primary goal of prescribing a contraceptive method in
women with medical conditions is to select the method with the least risk relating
to her specific disease process, the one with the greatest efficacy, and the one that
is tailored to her lifestyle and reproductive history. Although the selected method
may not be risk-free, individualized counseling, lifestyle interventions, and
adequate control of her disease process generally can minimize these risks to an
acceptable level.

This chapter addresses use of hormonal methods of contraception and intrau-
terine devices (IUDs). Barrier methods, including spermicides, diaphragm,
condoms, cervical caps, and the contraceptive sponge will not be considered
because there are very few, if any, medical contraindications for their use. The
barrier methods generally have higher failure rates and are best used in highly
motivated patients who will use them consistently and properly.

Goals for the Heath Care Practitioner
• Be able to provide individualized counseling for women with specific medical

conditions who desire pregnancy planning and contraception.

Choosing the Optimal Contraceptive
Method in Women With Medical Disease

Siri L. Kjos, MD
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• Identify the level of risk and potential benefit of various contraceptive methods
specific to each disease process.

• Utilize a step-wise approach to decide which contraceptive method is best suited
for each patient based on disease and lifestyle issues.

GENERAL COUNSELING AND ASSESSING RISK

Deciding on the proper contraception prescription for a woman with medical
disease is often a collaborative process involving the patient, her internist or
medical specialists, and her obstetrician/gynecologist or perinatalogist. Depend-
ing on her medical condition, this decision may involve several physicians. By
working together, the team can select a contraceptive method and an overall plan
to optimize her contraceptive protection, keep her risk to a minimum, and plan
for future pregnancies if desired (Table 1).

General Health and Lifestyle Counseling
Harmful lifestyle factors need to be addressed in the discussion of pregnancy

planning and contraceptive choice (Table 2). Not only do they influence contra-
ceptive choice, but more importantly adversely affect most medical conditions.
Cigarette smoking is not only a significant independent risk factor for myocar-
dial infarction and hypertension, it is also an absolute contraindication for com-
bination oral contraceptive (OC) use in women older than 35 years of age. Even
light cigarette smoking in women under 35, especially in those with a medical
condition, needs special consideration and evaluation.

Changing lifestyle to engage in exercise, weight loss, and proper nutrition is
the cornerstone of therapy for many disease processes.

Women who are sedentary and obese are also prone to diabetes, hypertension,
thrombotic events, lipid abnormalities, and the associated long-term sequelae.
Similarly, women who abuse drugs or alcohol, engage in high-risk sexual behav-
ior, or who are not reliable in taking their daily prescription drugs are adding risk
factors that also have long-term health consequences. Correcting these lifestyle
choices may be the single most important step in improving their chances for a
healthy future and it may also make selecting a safe contraceptive method much
easier.

Counseling Regarding the Disease Process and the Risk
of Pregnancy to Mother and Fetus

The practitioner prescribing contraceptives for women with serious medical
diseases must have a working knowledge of both the disease process and the risks
of pregnancy to counsel these women and develop a reproductive health plan.
Highlights of risks to the woman during pregnancy as well as risks to the fetus
or neonate are summarized in Table 3.
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Table 1
Contraceptive Counseling Guidelines

Contraceptive counseling for women with medical disease should:
• Discuss how to preserve and optimize current health.
• Identify the risks associated with pregnancy related to her medical condition.

B Maternal morbidity/mortality associated with pregnancy (e.g., complications
from or acceleration of disease state).

B Obstetrical risks (e.g., prematurity, stillbirth, miscarriage, growth disturbances).
B Possible teratogenic risks from medication or uncontrolled disease.

• Identify an optimal time to plan pregnancy with respect to her medical condition.
B What therapeutic goals should be reached before conception?
B What surgical procedures should be completed before conception?

• Review the risks of an unwanted pregnancy (e.g., termination).
• Identify any risks of possible disease interactions with contraceptive selection.

B Complications resulting from interaction of method and disease process.
B Changes in medication efficacy because of drug interaction, either contracep-

tive method or medical therapy.
B Interactions with other risk factors or comorbidities that may influence disease.
B Beneficial interactions or changes from specific contraceptive methods that

may positively influence her medical disease.
• Recognize that there may not be a risk-free and highly effective contraceptive

choice, and that successful contraception and avoidance of pregnancy may be
the preferable and lower net risk option.

• Individualize of contraceptive options to select the safest choice that is accept-
able to the patient and her lifestyle.

• Identify lifestyle factors she could positively alter to improve her general health
and prepare her for pregnancy.
B All women of reproductive age capable of becoming pregnant should con-

sume 0.4 mg folic acid per day (US Public Health Service Recommendation,
1992) to reduce the risk of neural tube defect.

Table 2
General Health Counseling to Modify Lifestyle Factors

That Adversely Affect Medical Disease and Contraceptive Options

Cigarette smoking
Obesity, excess caloric intake
Poor nutrition: high in saturated fats, salt, simple carbohydrates
Inactivity, lack of exercise
Drug abuse: illicit, alcohol, and prescription
High-risk sexual behavior: multiple partners, unprotected intercourse
Recurrent STIs
Low level of maturity and reliability
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Assessing Risk Factors of Contraceptive Methods
Selection of a safe hormonal contraception (HC) for women with various dis-

ease states requires knowledge of the metabolic effects of the currently available
contraceptive methods. Table 4 lists some of the metabolic changes specific to oral
estrogen and progestin, non-orally administered progestin, and IUDs (1–15).

Many of the newer hormonal methods lack long-term epidemiological data
regarding safety or detailed metabolic studies transferable to women with medi-
cal disease. In addition to OCs, various estrogen and progestin combinations are
available in a weekly transdermal contraceptive patch or in a monthly contracep-
tive intravaginal ring. The risks and benefits of these non-oral methods are con-
sidered to be similar to those associated with combination oral contraceptives
(COCs), but there is very little specific data on their metabolic effects and inter-
actions with disease processes. Short-term studies appear to support a neutral
effect on blood pressure, coagulation factors, and lipid metabolism with the
combination injectable contraceptive (CIC) that is no longer marketed in the
United States (16,17). Less information is available regarding the patch (18) or
vaginal ring.

There is a lack of data on the new progestin implant (etonogestrel), and there-
fore it is generally considered to be similar to the levonorgestrel (LNG) implant
that is well studied but no longer marketed in the United States. In some instances,
data is available to distinguish depot medroxyprogesterone acetate (DMPA) side
effects from progestin implants and these are noted in Table 5.

Overall, the use of contraceptives in women with medical disease is poorly
studied. Most studies are retrospective reviews and many are uncontrolled. Pro-
spective studies are rare and, to date, no randomized trials have been published.
Thus most of the recommendations are based on extrapolation from results of
clinical trials and epidemiological studies in healthy women combined with an
understanding of the pathophysiology of the individual disease process. The
World Health Organization (WHO)’s Medical Eligibility Criteria for Contra-
ceptive Use (19) provides a detailed summary of an international collaboration
of agencies and organizations addressing this topic. The risk assessment criteria
presented in Table 5 is adapted from the WHO classification categories of risk
and their overall recommendations.

STEP-WISE QUESTIONS TO CONSIDER IN CHOOSING A BIRTH
CONTROL METHOD FOR A WOMAN WITH A MEDICAL DISEASE

Question 1: Is She a Candidate for a Contraceptive Method
That Contains Any Hormone?

Reproductive-aged women produce estrogen and progesterone and it is not
surprising that most women can safely use some form of HC. Exceptions in
which any HC is contraindicated include women with liver disease, which inter-
feres with liver metabolism of steroids (e.g., active hepatitis, cirrhosis);
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cholestasis associated with prior HC use; and malignant or benign liver tumors
(e.g., focal nodular hyperplasia and adenomas that may enlarge and rupture with
HC use). Another exclusionary category is women with estrogen- or progester-
one-sensitive malignancies, such as breast cancer (Table 5).

If the answer to this question is “no,” appropriate options for contraception
include the copper-containing IUD (Cu-IUD), barrier methods, and tubal
sterilization.

Question 2: If She is a Candidate for an HC in General,
is She a Candidate for an Estrogen-Containing Contraceptive?

When given with a progestin, estrogen generally plays only a small role in
providing contraceptive protection, but it does increase contraceptive efficacy
and provide cycle control. For these reasons, COCs tend to be slightly more
effective than progestin-only OCs (PO-OCs) and have far superior bleeding
control. However, the estrogen component produces a dose-dependent increase
in globulins resulting in increased coagulation factors and angiotensin II. These
increases are associated with an increased risk for a thrombotic events and
hypertension. Estrogen has a desirable effect on serum lipid levels and no has or
little effect on insulin resistance (Table 4 [2–4]).

The use of low-dose COCs, those containing less than 35 g of ethinyl estradiol,
has been associated with reduced incidences of estrogen-related serious side effects
(Chapter 2) compared with the older high-dose COCs. There continues to be trend
toward use of COCs with the lowest dose of estrogen possible and currently there
are a large number of COCs containing 20 and 25 g of ethinyl estradiol.

The current recommendations exclude women from using COCs if they have
a medical condition associated with vascular disease or with an increased risk
of thrombosis. This includes women with cardiac lesions, cardiovascular dis-
ease, diabetes with vascular sequelae, hypertension, systemic lupus erythema-
tosus, migraine headaches with localizing neurological signs, heavy smoking,
or thrombogenic mutations (Table 5 [20]). In women with systemic lupus
erythematosus, COC use has been linked to an increase in lupus flares (21–24),
whereas the use of PO-OCs have not (25,26).

Several studies have demonstrated that COC use among women with hyper-
tension is associated with an increase risk of myocardial infarction, stroke, and
peripheral arterial disease compared with nonusers (27–31). Similarly, it is pru-
dent to avoid COC prescriptions in women with multiple cardiovascular risk
factors, including those with metabolic syndrome (32). The presence of a single
risk factor in young woman may not override her need for an effective contracep-
tive, but she should be carefully monitored and encouraged to implement changes
in her lifestyle (Table 3).

One exception exists in women who are chronically anti-coagulated to reduce
their risk of thromboembolic disease (e.g., mechanical cardiac valves, thrombo-
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genic mutations). Anti-coagulation places cycling women at increased risk of a
ruptured corpus luteum cysts and intraperitoneal hemorrhage, requiring emer-
gency surgery. In this case, COC use may be considered because it will reduce
the risk of functional ovarian cysts, ruptured cysts, and bleeding complications.
Adverse effect on clotting factors can be monitored and controlled with the use
of anti-coagulants.

Currently, it is unclear whether monthly CICs, transdermal patches, or vaginal
rings offer a metabolic advantage over orally administered COCs. Thus the route
of combination contraceptives should be based on patient preference, expected
reliability in administration of method (daily, weekly, or monthly), and
reversibility (greater delay in return of fertility with CICs).

Question 3: If She is a Candidate for COCs, What Is the Best Dose
and Formulation of the OC Pill? Does the Progestin Matter?

Generally, formulations with the lowest possible dose/potency of both estrogen
and progestin should be selected for women with medical conditions who are
candidates for COCs.

Consideration of which COC formulation to prescribe is especially important
in women in whom increased insulin resistance, unfavorable lipid profiles, and
hirsutism should be minimized (e.g., diabetes, prior gestational diabetes, meta-
bolic syndrome, and polycystic ovarian syndrome). COCs contain a wide variety
of progestin formulations and doses. Most progestins are testosterone deriva-
tives and have varying degrees of androgenic effects (e.g., decreasing sex-
binding globulin, increasing insulin resistance, and adverse changes in serum
lipids [3]). Newer formulations of COCs that contain either a more selective
progestin (desogestrel, gestodene, norgestimate, drospirenone [8,11]) or contain
a low dose of older progestins (norethindrone, LNG), have minimal androgenic
side effects and are generally preferred. The exceptions, in whom higher progestin
potency COCs may be preferred, include patients with symptomatic endometrio-
sis or large fibroids or when better bleeding control is needed (Chapters 13 and 14).

Choosing an COC with a low-dose progestin for women with insulin resis-
tance has been supported in several short-term, prospective studies. In women
with type 1 diabetes who were followed for up to 1 year, use of lower doses of
the older progestins, norethindrone (�0.75 mg mean daily dose) or triphasic
LNG preparation, or the newer progestins (gestodene, desogestrel) were found
to found to have minimal effect on diabetic control, lipid metabolism (33–35),
and cardiovascular risk factors (36,37). COC formulations generally are not
recommended in diabetic women with microvascular disease, however, retrospec-
tive, cross-sectional studies (26) and case–control trials (38) in women with type
1 diabetes have not found any increase risk or progression of diabetic sequelae
(retinopathy, renal disease, or hypertension) with past or current use of OCs.
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Question 4: For Women Who Cannot Take Estrogen
and Are Therefore Not Candidates for COCs, What Is the Ideal

Route of Administration of Progestin-Only Contraception?
Most women who are not able to use estrogen but desire a hormonal method

will be candidates for progestin-only methods. Women with hypertension, car-
diovascular disease, or high risk of thrombosis are able to use progestin-only
formulations because progestin-only contraceptives are not associated with
adverse effects on liver globulin production. Progestin-only methods are not
associated with increased blood pressure or adverse changes in coagulation
factors (13,39). If a woman is a candidate for a progestin-only methods, she has
the option of daily PO-OCs, an injection every 3 months (Depo-Provera®

[DMPA] or depo-subQ provera 104™), an implant containing etonogestrel that
lasts for 3 years, or an intrauterine system (IUS) containing LNG that lasts for 5
years. Unfortunately, there is a limited amount of literature comparing the
metabolic effects of the various progestin-only contraceptives in either healthy
or high-risk women.

Oral progestins are the best studied of all progestin methods and have the most
documented safety profile. There are only two formulations of PO-OCs, one
containing norethindrone (0.35 mg daily) and the other norgestrel (0.75 mg
daily). Women must take a pill daily and should expect changes in bleeding
patterns. PO-OC users are able to rapidly discontinue therapy if side effects occur
and fertility usually returns within a few weeks. Occasionally, PO-OCs are given
as a trial therapy before administering a longer acting (injectable or implant)
progestin to see if a user is sensitive to progestin side effects.

Injectable progestins (DMPA and depo-subQ provera 104) have some par-
ticular advantages and disadvantages to consider. In several studies, DMPA was
reported to have more adverse effects on lipids and insulin resistance (4,5) com-
pared with Norplant® (6,7). DMPA also has a longer return of fertility after
discontinuation and has been associated with weight gain. Because of the adverse
lipid effects and potential weight gain, DMPA may not a first-line choice for
women with cardiovascular disease, including coronary artery disease, history
of stroke, and diabetes with vascular disease, or for women with obesity.

The use of DMPA may provide a therapeutic advantage in epilepsy and sickle
disease. In small study of women with uncontrolled seizures on antiepileptic
medication, the administration of DMPA resulted in a significant decrease in
seizure frequency in half of the women (40). In women with sickle disease,
intramuscular progesterone (10 mg) (41) and DMPA in a blinded, crossover
study (42) decreased the severity and duration of sickle pain, sickle crisis, bone
pain, and improved fetal and total hemoglobin indices. Another recent random-
ized trial comparing DMPA and COC with a sterilized control group found a
modest improvement in the DMPA users. Of the DMPA users, 70% were pain-
free, compared with 45.5% of the COC users and 50.5% of the controls (43).
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In conclusion, progestin-only contraceptives are often a good choice for women
who cannot take estrogen-containing products because of cardiovascular-
and thrombosis-related issues. There are some clear differences in timing and
route of administration and some identifiable differences in side effects and
metabolic profiles that may influence the selection of a particular method.

Question 5: Is She a Candidate for an IUD?
In general, guidelines for use of IUDs in women with medical disease follow

the same guidelines as those for healthy women. Most parous women in mutually
monogamous relationships and at low risk for sexaually transmitted infections
(STIs) with no recent history of pelvic inflammatory disease (PID) or STI infec-
tion are good candidates for IUDs. In some instances, an IUD is the best option
in nulliparous women.

Question 6: Should She Receive Antibiotic Prophylaxis
at Time of IUD Insertion or Removal?

Although antibiotic prophylaxis at time of IUD insertion has not been shown
to benefit healthy, STI culture-negative women (44), prophylaxis may be
appropriate for women with certain medical conditions. Women on steroids or
chemotherapy or who have medical conditions that make them chronically
immunosuppressed are at high risk of infection and good candidates for antibiotic
prophylaxis. Antibiotic prophylaxis with ampicilin and gentamycin is
recommended at the time of insertion to prevent subacute bacterial endocarditis
in women with cardiac lesions or valve replacements (45). The safety of this
regimen was demonstrated in a large study of women with surgically treated
cardiac lesions using a Cu-IUDs who all received prophylaxis and none devel-
oped bacterial endocarditis (46).

Recently, the American Heart Association (47) changed their recommenda-
tions regarding antibiotic prophylaxis for subacute bacterial endocarditis and no
longer requires prophylaxis at time of routine IUD insertion and removal. No
studies have examined this issue in women with specific cardiac lesions or valve
replacements.

Question 7: What are the Advantages/Disadvantages
of the Cu-IUD Versus the LNG-Containing IUD?

The Cu-IUD is metabolically neutral, highly efficacious, and has minimal
risks when patients are properly selected as low risk for STDs and an aseptic
insertion technique is followed. In a large meta-analysis of several prospective
WHO trials, the overall incidence of PID associated with Cu-IUD use was 1.6 per
1000 women-years of IUD use (48). The one drawback is increased menstrual
blood loss that may need to be counteracted by daily iron supplementation or
multivitamin. In several high-risk populations, such as women with type 1 (49,50)
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or type 2 (51) diabetes, cardiac lesions (46), or systemic lupus (52), no IUD-
associated increase in PID has been found.

The great advantage of the Cu-IUD is its 10-year duration, high efficacy, and
its metabolic neutrality, permitting use in nearly all women with medical disease,
especially those at increase risk of thrombosis, cardiovascular disease, and drug
interactions (Table 5).

The LNG-IUS releases approximately 10% of the dose and reaches 5% of the
plasma level of a typical OC pill containing 105 g LNG. Although this small
amount of LNG has a minimal systemic metabolic effect, it does exert a consid-
erable local progestin effect on the endometrium and insertion of a LNG-IUS
significantly decreases menstrual blood loss (53). This feature makes it a very
desirable option in conditions in which heavy blood loss or anemia occurs (e.g.,
sickle disease, thalassemia, anti-coagulated states, or menorrhagia [Table 5]).
Because of a lack of studies examining the LNG-IUS in women with medical
disease, its use is considered “acceptable with risk” or “avoid” in women in
which HC is considered a poor choice.
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E
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Gall bladder disease. See Cholelithiasis
GDM. See Gestational diabetes mellitus

(GDM)
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side effects, 125
use effectiveness rate, 9t, 118, 121

Implants. See also Intrauterine device
(IUDs)

about, 117, 127
for adolescents, 240
advantages/benefits, 117–119, 266
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costs of, 3t, 11t
mechanism of action, 119–120
metabolic effects of, 267t
to patch, 83
for perimenopausal women, 243–245
postpartum, 250
trends, 6t
use effectiveness rate, 8, 9t, 20

Injection methods. See also Depo-
Provera; Depo-subQ provera 104

advantages/disadvantages, 104–105, 266
instructions for use, 110–111
patient selection/counseling, 109–110,

112, 239, 277
timing of initiation, 111
use effectiveness rate, 9t, 20
warning signs, 111–112

Insulin resistance
contraceptive patch and, 81
and estrogen, 275
injection methods and, 110, 267t, 277
and OCs, 25t, 26t, 246, 276
as pregnancy risk, 265t, 270t
vaginal ring and, 95

Intramural oviduct, 218
Intratubal ligation device, 229
Intrauterine device (IUDs). See also

LNG-IUS; TCu380A IUD
about, 129–131
adherence rates, 8
for adolescents, 240
breastfeeding and, 138
cancer risk from, 242t
contraindications, 137, 138, 201
copper (See TCu380A IUD)
costs of, 3t, 11t
counseling, 139–141, 202
death risk from, 47t
as emergency contraception, 134,

195, 197–199, 203
insertion instructions, 139–140
mechanism of action, 131
and medical conditions, 258t–266t
metabolic effects of, 267t
misconceptions, 132–133

to patch, 83
patient selection criteria, 137–138,

242, 278
for perimenopausal women, 244
postpartum, 248–250
problems, management of, 141
quinacrine, 224
removal of, 141–142
side effects of, 133–134
STI prevention, 134, 198, 240
trends, 5, 6t
use effectiveness rate, 8–10, 20,

131–132
In vitro fertilization, 222
Iron deficiency anemia, 135, 262t, 271t
Irving procedure, partial salpingectomy, 209

J

Jaundice, 52, 72, 80, 89, 96
Jolivette®, 72t
Junel 1.5/30, 58t
Junel 1/20, 57t
Junel Fe 1.5/30, 58t
Junel Fe 1/20, 57t

K

Kariva®, 57t, 245

L

Lactation. See Breastfeeding
Lactational amenorrhea method, 189–190
Lady Free Biotester®, 189
Laparoscopy

about, 211–212
clips, 215, 221, 230t
complications, 216–217
contraindications, 210
diagnostic, 222
electrocoagulation methods, 212–214,

217t, 221
failure rates, 217–218
mechanical methods, 214
salpingectomy, 215–217
silastic rings, 214–215, 217t

Laparotomy, 210
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Latex allergies, 150, 162, 163
Lea’s Shield

about, 156–157, 166t
advantages/disadvantages, 161
instructions for use, 169–170
mechanism of action, 157, 158
selection, 173–174
use effectiveness rate, 159

Leiomyoma, 136, 265t, 274t
Lessina®, 57t, 196t
Leuprolide, 105
Levlen®, 57t, 196t
Levlite®, 57t, 196t
Levonorgestrel

applications of, 276
described, 72t, 119–120
development of, 118
as emergency contraception, 196t,

198, 203
IUS (See LNG-IUS)
and medical conditions, 266
side effects of, 27, 29

Levora®, 57t, 196t
Librium® (chlordiazepoxide), 50t
Lifestyle factors as consideration, 256, 257t
Lipids, 25t, 28, 89
Liver disease, 263t, 272t
LNG-IUS

advantages/disadvantages, 118–119,
278–279

and amenorrhea, 131, 132, 139–141
costs of, 3t
counseling, 139–141, 202
as emergency contraception, 134
hysterectomy and, 136, 137, 244
insertion instructions, 139–140
mechanism of action, 131
patient selection criteria, 138, 277
for perimenopausal women, 244
postpartum, 248–250
side effects of, 133–134
therapeutic uses of, 135–137
use effectiveness rate, 9t, 131, 132

Loestrin 1.5/30, 58t
Loestrin® 1/20, 57t

Loestrin Fe 1.5/30, 58t
Loestrin® Fe 1/20, 57t
Lo/Ovral®, 58t, 196t
Low-Ogestrel®, 58t, 196t
Lupron Depot®, 136
Lutera®, 57t, 196t
Lybrel™, 17
Lymphogranuloma, 191

M

Madlener procedure, partial salpingec-
tomy, 209

Male condom
about, 147, 151, 152, 166t
for adolescents, 237–238
advantages/disadvantages, 148–150
breakage, 149, 150, 152
costs of, 4t, 11t, 148
counseling, 150–152
death risk from, 47t
instructions for use, 151–152
side effects, 148
and STI transmission, 2, 6, 147, 148
trends, 5, 6t
use effectiveness rate, 9t, 148

Male sterilization. See Vasectomy
Malignant melanoma, 34
Masturbation, mutual, 192
Meclizine, 203
Medical conditions, contraceptives for

about, 255
counseling/risk assessment, 256–266
health care practitioner goals, 255–256
patient selection, 266–279

Medroxyprogesterone acetate (MPA).
See Depo-subQ provera 104

Mefipristone, 15, 17
Melasma, 26, 63
Menorrhagia, 135, 136, 220
Mental retardation, 264t, 273t
Meperidine, 34
Mestranol (ethinyl estradiol-3-methyl

ether), 15, 23
Metabolic syndrome, 30, 260t, 261t,

265t, 275
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Methylcyanoacrylate (MCA), 225–226
Metronidazole, 49t
Miconazole, 94
Microgestin®, 57t
Microgestin® Fe, 57t
Microgestin Fe 1.5/30, 58t
Micronor®, 72t
Microvascular disease, 276
Microwave sterilization, 230
Mifepristone (RU-486), 199
Migraines

contraceptive patch and, 79, 80
and emergency contraception, 201
injection methods and, 108
IUDs and, 138
and OCs, 30, 31, 50–52, 62
in perimenopausal women, 247
POPs and, 71
as pregnancy risk, 263t, 272t, 275
vaginal ring and, 93

Minilaparotomy, 208, 210, 216, 222
Mini-pills. See Progestin-only pills

(POPs)
Mircette®, 57t, 245
Mirena® IUD. See LNG-IUS
Misoprostol, 141
Mitral valve prolapse, pregnancy risk

and, 258t, 268t
Modicon®, 59t
MonoNessa®, 59t
Mood swings, 27, 31, 63, 242, 244
Moxifloxacin, 49t
MPA. See Depo-subQ provera 104
Mutations, thrombogenic, 259t, 269t, 275
Mutual masturbation, 192
Myocardial infarction, 21, 29–30, 45,

51, 78, 243

N

Natural family planning. See also indi-
vidual method by name

about, 179, 184, 192–193
death risk from, 47t
patient selection, 179
resources, 181t–182t
trends, 6t
use effectiveness rates, 180

Necon® 0.5/35, 59t

Necon 1/35, 59t
Necon 7/7/7, 60t
Necon 10/11, 60t
Neocon® 1/50, 60t
Neomycin, 49t
Nitrofurantoin, 49t
Nonoxynol-9, 94, 153, 155, 161, 162
Nora-BE®, 72t
Nordette®, 57t, 196t
Norelgestromin, 22, 76
Norethindrone

applications of, 276
development of, 15, 17
formulations, 72t, 277
pharmacology, 21

Norethindrone acetate, 21
Norethynodrel, 15, 17, 21
Norgestimate

applications, 31, 62
applications of, 276
development of, 15
pharmacology, 22, 76

Norgestrel
and cholesterol, 30
in COCs, 203
as emergency contraception, 196t, 203
in emergency contraception, 196t, 199
formulations, 277
in norelgestromin metabolism, 76
in OC development, 15, 16t, 22, 58t, 60t
in POPs, 72

Norinyl® 1 + 35, 59t
Norinyl® 1 + 50, 60t
Norplant®

about, 117–120, 125, 126
use effectiveness rate, 9t
weight gain using, 105, 107

Nor-QD®, 72t
Nortel 7/7/7, 60t
Nortrel® 0.5/35, 59t
Nortrel 1/35, 59t
NSAIDs, 50t, 139, 141
Nulliparity

cervical barrier methods and, 158, 159
and IUDs, 134, 139
and regret, 221

NuvaRing™, 9t, 15. See also Vaginal ring
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Obesity, 5, 61, 79, 92, 256, 271t
Ogestrel® 0.5/50, 60t, 196t
Oral contraceptives (OCs)

about, 13–14
for adolescents, 238–239
advantages/benefits of, 20, 35–37,

46, 243, 247
breast cancer risk from, 32–33, 36,

45, 47, 51, 79
breastfeeding and, 52, 55
cancer risk from, 242t
cardiovascular risk factors, 29–31,

51, 275
clinical effectiveness of, 9t, 10, 19–20
combination (COCs) (See Combina-

tion oral contraceptives [COCs])
contraindications, 2, 51–53, 79,

246–247, 256, 266, 279
costs of, 20
development of, 15–17
diabetes mellitus and, 27, 50–52,

246, 276
disadvantages, 20–21
discontinuation of, 247
drug interactions, 34–35, 48–50, 52,

258t–260t, 263t
as emergency contraception, 195,

202, 203
endometriosis, 36, 53, 61, 276
formulations, 45–46, 56–62
insulin resistance and, 25t, 26t, 246, 276
legal history of, 14
mechanism of action, 18–19
and medical conditions, 258t–265t, 266
metabolic effects of, 267t
migraines and, 30, 31, 50–52, 62
neoplastic effects of, 32–34
for perimenopausal women, 242,

245–247
pharmacology, 21–23
postpartum, 249
reproductive effects of, 32
screening considerations, 2, 5, 48–51
side effects, 23–31, 46, 63
in STI prevention, 20, 47, 48, 53, 54, 60
trends, 5, 6t
triglycerides and, 25t, 28

Oral–genital sexual practices, 192
Ortho-Cept®, 57t
Ortho-Cyclen®, 59t, 76
OrthoEvra patch™, 15, 85. See also

Contraceptive patch
Ortho-Micronor®, 72t
Ortho-Novum® 1/35, 59t
Ortho-Novum® 1/50, 60t
Ortho-Novum 7/7/7, 60t
Ortho-Novum 10/11, 60t
Ortho Tri-Cyclen®, 59t, 61
Ortho Tri-Cyclen-Lo®, 57t, 62
Osteoporosis, 102, 105–107, 239–241, 243
Ovarian cancer, 34, 36, 241, 242t, 274t
Ovarian steroidogenesis, 19
Ovcon®, 59t
Ovcon® 50, 60t
Oviduct, intramural, 218
Ovral®, 60t, 196t
Ovrette®, 72t, 195, 196t, 198
Ovulation. See also Fertility

and breastfeeding, 189, 248
inhibition of, 17–19, 67, 77, 89–90,

104, 119–121, 197
method and unintended pregnancy, 9t
in NFP, 179–180, 184
in perimenopausal women, 241
postpartum, 247
prediction of, 186–189
resumption of, 32, 55, 79, 92, 107,

123, 202
Ovulation detection monitors, 188–189
Oxcarbazepine, 52
Oxcarbazine, 49t

P

ParaGard®. See TCu380A IUD
Parkland modification, partial salp-

ingectomy, 209
Patch. See Contraceptive patch
Patients, education of, 46–48
Pelvic inflammatory disease (PID)

and barrier methods, 149
from implants, 123, 126, 131, 133
injection methods and, 110, 112
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and IUDs, 201
OCs and, 20, 46
and POPs, 69, 72
and pregnancy risk, 265t, 273t, 274t
as risk factor, 235
vaginal ring and, 91

Penicillin, 35, 48, 49t
Perimenopausal women

breast cancer risk in, 243
cancer risk in, 241–242
cardiovascular risk factors in,241,

243, 244
concerns of, 242–243
contraceptives for, 241–247
diabetes mellitus in, 62
fertility in, 241
hypertension in, 243
migraines in, 247
natural family planning for, 242,

245–247
ovulation in, 241
pregnancy in, 241
venous thromboembolism in, 243

Periodic abstinence. See Abstinence;
Natural family planning

Peritonitis, 224, 226
Pharmatex tablet, 174
Phenazone, 34
Phenobarbital, 49t
Phenol, 224
Phenylbutazone, 80, 94, 109
Phenytoin (Dilantin®) interactions

contraceptive patch, 80, 84
Depo-Provera, 109
DRSP, 48
OCs, 35, 49t, 52
vaginal ring, 94, 96

Physicians in abstinence promotion,
183–184

Pituitary adenoma, 34, 52, 80
Plan B®, 195–202
Polycystic ovary syndrome, 179, 265t, 274t
Polycythemia vera, 51
Pomeroy partial salpingectomy, modi-

fied, 208–209

Portia®, 57t, 196t
Postpartum sterilization, 208–209
“Postponing Sexual Involvement” cur-

riculum, 183
Poverty as risk factor, 1
Prediabetes, 260t
Pregnancy

adolescent, 182
AIDS and, 264t, 273t
breast cancer and, 264t, 272t
cardiac lesions and, 258t, 261t, 268t
contraceptive methods following,

247–251
as contraindication, 51, 80
depression and, 264t, 273t
diabetes mellitus and, 256, 259t–260t,

262t, 270t
ectopic, 72, 83, 134, 200, 212, 222
endometriosis and, 265t, 273t
HIV transmission and, 264t, 273t
and hypercoagulable states, 258t, 268t
hypertension and, 261t, 269t
and insulin resistance, 265t, 270t
medical conditions and, 255–266
migraines and, 263t, 272t, 275
mitral valve prolapse, 258t, 268t
in perimenopausal women, 241
and PID, 265t, 273t, 274t
schizophrenia and, 264t, 273t
smoking and, 261t, 271t
thrombosis and, 259t, 268t
unintended, prevalence of, 1, 6, 126, 132
valvular disease and, 258t, 268t
and venous thromboembolism, 259t, 268t

Prentif™ Cavity Rim, 170, 174
Preven™ Emergency Contraceptive Kit, 203
Previfem®, 59t
Primidone (Mysoline®), 49t, 52
Progestin family derivatives, 16t
Progestin-only pills (POPs). See also

Implanon®; Implants; Norplant®

about, 67, 72–73, 117–118, 127
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advantages/disadvantages, 68–69,

118–119
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breastfeeding and, 68, 71, 119
cancer risk from, 242t
contraindications, 2, 69–70, 123, 201
costs of, 3t, 11t, 73
counseling considerations, 71–72, 202
development of, 15
as emergency contraception, 195,

198, 201
mechanism of action, 18–19, 67–68,

119–120
metabolic/side effects of, 25t–26t, 69
patient selection, 70–71, 277–278
for perimenopausal women, 242–245
postpartum, 248–249
use effectiveness rate, 19–20, 68, 275
warning signs, 72

Progestins, side effects of, 27, 28, 31
Prolactinoma, 265t, 274t
Protease inhibitors, 49t
Protectaid®, 174

Q

Quinacrine, 224–225
Quinolones, 49t

R

Reality®, 173
Reconstructive surgery, 222–223
Regret, avoidance/management of, 220–223
Resources, natural family planning,

181t–182t
Reversible tubal occlusion, 230
Rifampicin, 108
Rifampin interactions

contraceptive patch, 80, 84
Depo-Provera, 109
DRSP, 48
OCs, 49t, 52
vaginal ring, 94, 96

Rigid plugs, 227–228
RU-486 (mifepristone), 199

S

Salpingectomy
hysterosalpingogram (HSG), 220–224,

226, 228, 229
laparoscopic, 215–217
partial, 208–209, 221, 230t

Schizophrenia and pregnancy risk, 264t, 273t
Screening considerations, 2, 5, 48–51
Seasonale®, 17, 59t
Seizure disorders, 263t, 271t
Sex hormone-binding globulin (SHBG),

22, 27, 28, 31, 89
Sexual abuse, 183
Sexual behaviors, changing, 182–183
Sexually transmitted infection (STI)

as consideration, 2, 201
counseling, 126, 237
emergency contraception and, 198
and pregnancy, 274t
prevalence, 235, 236t
prevention

abstinence, 180, 183, 184, 237
barrier methods, 147–148, 150,

152–153, 155, 160, 161, 164
condoms, 237–238
contraceptive patch, 78
diaphragms, 160
Femcap/Lea’s shield, 161
implants, 126
injection methods, 105, 110
IUDs, 134, 198, 240
OCs in, 20, 47, 48, 53, 54, 60
POPs, 69, 72
spermicides, 153
trends in, 5, 6
vaginal ring, 91

treatment, cost of, 11
Sickle cell disease, 80, 105, 262t, 271t, 277
Silastic rings, 214–215, 217t, 230t
Silver nitrate, 223
Sleep disturbances, 242, 244, 245
Smoking

and death risk, 47t
OCs and, 52
and pregnancy, 261t, 271t
progestin-only methods and, 244
as risk factor, 2, 21, 30, 76, 256
vaginal ring and, 92

 “Social inoculation” program, 183
Sodium morrhuate, 224
Spermicides

about, 152–153, 155, 166t, 174
advantages/disadvantages, 153–154
and breastfeeding, 153
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counseling, 154
death risk from, 47t
diaphragms and, 154, 157, 167, 173
instructions for use, 154–155
and Lea’s Shield, 170
side effects of, 162, 163
trends, 5, 6t
use effectiveness rate, 9t, 153

Spinnbarkeit sign, 187
Sponges

about, 166t
advantages/disadvantages, 161, 163
availability, 156
costs of, 4t, 11t
counseling, 164–165
instructions for use, 170
mechanism of action, 157, 158
patient selection, 163, 164
trends, 6t, 155
use effectiveness rate, 9t, 159

Sprintec®, 59t
Standard days method, 180, 184–187
Steroids, metabolic/side effects of, 25t–26t
St John’s Wort interactions

contraceptive patch, 80
OCs, 48, 49t
vaginal ring, 94

Stroke, 21, 31, 92, 243
Subacute bacterial endocarditis, 51, 140,

258t, 278
Sulfonamide interactions

barrier methods, 164
contraceptive patch, 80
Depo-Provera, 109
DRSP, 48
OCs, 35, 49t
vaginal ring, 94

Symptothermal technique, 188
Systemic lupus erythematosus, 93, 262t,

271t, 276

T

Tamoxifen, 244, 245
Tampons and vaginal ring use, 94

TCu380A IUD
advantages/disadvantages, 278–279
contraindications, 201
costs of, 3t, 11t
counseling, 139–141, 202
as emergency contraception, 134,

195, 197–199, 203
insertion instructions, 139–140
mechanism of action, 131
patient selection criteria, 138
for perimenopausal women, 244
postpartum, 248–250
problems, management of, 141
quinacrine, 224
side effects of, 133–134
use effectiveness rate, 9t, 131, 132

Tegretol®. See Carbamazepine
(Tegretol®) interactions

Testosterone production, suppression of, 31
Tetracycline, 49t
Thalassemia, 262t, 271t
Theophylline, 50t
Thrombosis

contraceptive patch and, 79, 81
and obesity, 61
and OCs, 27, 28, 45, 50, 51, 53, 61, 275
in perimenopausal women, 246
and pregnancy, 259t, 261t, 268t
and progestin-only methods, 277–279

Thyroid disease, 262t, 271t
Thyroid medications, 50t
Tibolone, 17
Timing of initiation, 55–56
Tissue adhesives as sterilization tech-

nique, 225–226
Topiramate (Topamax®), 49t, 52
Toxic shock syndrome, 162–165
Transcervical sterilization, 218–220, 230t
Trichomoniasis, 160, 191
Triglycerides and OCs, 25t, 28
Tri-Levlen®, 59t, 196t
TriNessa®, 59t
Tri-Norinyl®, 60t
Triphasil®, 59t, 196t
Tri-Previfem®, 59t
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Tri-Sprintec®, 60t
Trivora®, 59t, 196t
Trovafloxacin, 49t
Tubal ligation. See Female sterilization
Tumors, liver, 263t, 272t
Two-day method, 188

U

Uchida procedure, partial
salpingectomy, 209

Unisex condom, 152
Urinary tract infections, 154, 162, 163
Uterine fibroids, 136

V

Vaginal dryness, 242, 245
Vaginal ring. See also NuvaRing™

about, 87–89, 97
for adolescents, 238–239
advantages/disadvantages, 90–91, 266
and breastfeeding, 95, 96
contraindications, 93–94, 246–247
costs of, 3t, 11t, 20
counseling/patient selection, 94–96
development of, 15
drug interactions, 94
instructions for use, 95–96, 202
mechanism of action, 89–90
metabolism, 89
for perimenopausal women, 242,

245–247
postpartum, 249
side effects, 91–94
use effectiveness rate, 20, 90
warning signs, 96

Vaginosis, 154
Valium® (Diazepam), 50t
Valvular disease, pregnancy risk and,

258t, 268t
Vascular injuries, 216
Vasectomy, 9t, 206, 221
Velivet®, 57t, 62
Venous thromboembolism

contraceptive patch and, 79, 81
injection methods and, 108, 119
IUDs and, 138
and obesity, 61
and OCs, 15, 20, 27–29, 51, 53, 61
in perimenopausal women, 243, 246
and pregnancy risk, 259t, 268t
vaginal ring, 92

Vigabatrin, 49t
Von Willebrand’s disease, 135

W

Warning signs, 56
Weight gain, 63, 105–107, 239
Withdrawal method. See Coitus interruptus

Y

Yasmin®, 15, 58t, 62
Yaz®, 17, 19, 57t, 246
Yeast vaginitis, 154
Yoon band, 214–215
Yuzpe method, 203

Z

Zinc chloride, 223
Zovia®, 59t
Zovia® 1/50, 60t


