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Clinical knowledge is estimated to double every 18 to 
24 months and although this may appear to preclude the 
use of written textbooks, knowledge alone does not sig-
nify changes in clinical approaches, evaluations, or treat-
ments. In addition, trying to piecemeal knowledge facts 
together to form a coherent story is not as effective as 
a collective summary of what is currently known, with 
the caveat that some things may have changed since the 
writing, editing, and fi nal publication of the text.

As practitioners, it is abundantly clear that the role 
of technology in our practices is an ever expanding one 
with promises of incredible success, breakthroughs, and 
truly individualized medical care. At times, the breath-
taking pace of advances in molecular “–omics,” nano-
technology, computer modeling, data mining, and the 
diminishing size of diagnostic and surgical instruments 
is enough to make one feel almost obsolete. The appeal 
of these approaches lies in their underlying premise to 
get to the true root cause of illness and disease—a con-
fi rmation of the reductionistic approach that Western 
medicine is founded upon. It is enticing to think that if 
we could just know the exact genetic or proteomics trig-
ger that has started the cascade of events leading to our 
patient’s cancer, we could truly cure them.

But this approach alone is insuffi cient because it pro-
motes such myopic foci that the issues of context get 
lost—the context of the patient’s life, emotions, relation-
ships, thought patterns, and value systems, all of which 
are integrated and interrelated in the creation of what is 
called health. Dr. David Lowe, a mentor of mine, once 
told me that health is a result of three things: who we 
are (genetics), where we live (environment), and how 
we live (lifestyle, daily living decisions). From this view-
point, one is able to see the interaction of the macroen-
vironment outside of us with the scientifi cally seductive 
microenvironment that lies within us. In my opinion, it 
is this approach that will allow for the perfect marriage 
of public health with medical care and hopefully, will 
result in better health for all. One area with expanding 

awareness of the interdependent nature of macro and 
micro effects in women’s health is in the fetal origins 
of disease and epigenetics, where effects may be traced 
back several generations not just one.

The practice of medical care is a subset of health care 
overall and the best practitioners; that is, the ones who 
can truly help their patients optimize their health, un-
derstand this, and seek to know more than just a litany 
of facts related to diagnosis and treatment alone. It is in 
knowing our patients, and the matrices of their lives both 
externally and internally, that we are best able to help 
them maintain their health or optimize it. The human 
touch we speak of embodies intuition, experience, em-
pathy and compassion, and a willingness to develop a 
variety of communication skills and approaches so that 
patients truly know that their provider is listening and 
that they care. It is the true art of medicine and I believe 
that its value in impacting our patients’ well-being is in-
creasingly underappreciated and undervalued. If it truly 
has no signifi cant role to play, then it is quite plausible 
that medical providers will simply become technicians 
with computers, assays, and technology taking on the 
role of “clinician.”

As a physician who cares for and about a segment of 
patients that comprises a little over half of the world’s 
population (women and girls), the importance of accu-
rately assessing their health concerns and needs while 
getting to know them as the individuals they are is 
brought home in every patient encounter. The title of 
this book is Offi ce Gynecology, but its contents refl ect 
more than just selected gynecologic conditions. The 
chapters mirror the common issues seen by women’s 
health providers every day and so the scope of this book 
includes more than just conditions that occur between 
the belly button and the knees. As we learn more about 
the interactions between the mind, body, and environ-
ment, there is no doubt that future topics we can only 
begin to imagine now will someday become almost fun-
damental chapters for textbooks such as this.

P r e f a c e
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Identifying willing and expert authors to compose re-
views of the issues and conditions we see in the practice 
of offi ce gynecology is no easy feat—and that is only the 
fi rst step in the process of producing a textbook. To the 
authors who did agree to participate—and even those 
who did not—in this project, I extend my sincere thanks 
and appreciation for doing so, or at least, considering it. 
Editing a book that seems to be exponentially increas-
ing its chapter offerings with each edition is a herculean 
task—especially because it is done in the context of busy 
daily lives, professional and personal challenges and ob-
ligations, and the oh-so-human desire to just relax after 
a long day or week in lieu of engaging a text with critical 
and analytical thinking skills. This textbook would not 
have been possible without the incredible dedication 
and efforts of my fellow editors, particularly Dr. Leah 
Antoniewicz and Dr. Silvia T. Linares. They are amazing 
women as well as fabulous physicians. Then, there is the 
poor soul who receives the edited chapters, replete with 
highlights, markups, and ever changing references and 
tables and who then has to put it all together for the pub-
lisher. In this case, it was a woman with a great deal of 
patience and a strong sense of humor: Franny Murphy. 
Without her keeping us all on track and being able to 
learn our collectively different editing styles and ap-
proaches, this textbook would have not been possible.

This marks the third edition of Glass’ Offi ce 
Gynecology where I have served as the lead editor. It 
will also be my last. It is amazing to me how many life 
events can occur over the course of three editions, but 
through it all, the love of family remains and strength-
ens. I have reached the midway point of life and am cur-
rently refl ecting on what it is I want to do for the next 
20 years or so of my working life. I have told my friends 
and colleagues that if you only edit a book once, it may 
mean you did not do so well at it. If you edit it twice, you 
did do a good job the fi rst time as refl ected in the invita-
tion to do it again. If you do it three times, you might 
want to consider an evaluation for a DSM-5 diagnosis of 
some sort. For me, four times would be grounds for com-
mitment and besides, it is time to do new things and 
develop new skill sets and perspectives. I hope these 
editions have been helpful to all of those providers who 
work to help women and their children and families. 
I hope there are further editions to come as well that 
will never lose sight of the fact that practicing medicine 
at both the macro and micro levels truly creates health 
care outcomes that are greater than just the sum of their 
component parts.

Michèle G. Curtis, MD, MPH, MML

A c k n o w l e d g m e n t s
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1

Common Gynecologic Conditions

S E C T I O N I

Contraception
Leah Antoniewicz

C H A P T E R  1

The use of contraception started since humans were 
able to associate coitus and pregnancy. Documents from 
1850 BCE (the Kahun papyrus) describe several methods 
to create a hostile environment or a physical barrier for 
sperm. The Romans during the second century AD de-
veloped a spermicidal barrier using wool and an acidic 
vegetable mix.1

The voluntary control of fertility is of paramount 
importance to modern society and a central role of 
health care providers. To ensure suatainable develop-
ment, countries need to plan population growth. More 
importantly, empowering women to control their re-
productive capacity allows them to reach individual, fa-
milial, and societal goals, contributing to personal and 
collective well-being. Having freedom to decide over 
their sex life, procreation, and lifestyle is a fundamen-
tal right of women and is critical to achieving gender 
equality and women’s autonomy. Unfortunately, depriv-
ing women of their sexual and reproductive rights is 
the main method used in many societies around the 
world to keep them from achieving their right place in 
society.

In the United States, 50% of all pregnancies are unin-
tended, and approximately half of these end in abortion.2

Of these, 50% of unintended pregnancies occurred de-
spite the use of contraception. Although decreasing, ad-
olescents have the highest unintended pregnancy rate. 
Disappointingly, the rate has increased for low-income 
and less educated women.3

Regulating fertility improves maternal and neonatal 
outcomes.4 In developing countries, family planning 
programs prevent an estimated 187 million unintended 
pregnancies, including 60 million unplanned births, 105 
million abortions, and averts an estimated 2.7 million in-
fant deaths and 215,000 pregnancy-related deaths.4 For a 

comparison of birth-related and method-related deaths, 
see Figure 1.1.5

The introduction of birth control methods that are 
easier to use and more effective provides women the 
opportunity to choose the one that better fi ts their 
personal preferences, health needs, and lifestyles. 
Contraceptives can be mechanical, hormonal, and be-
havioral. No method is 100% effective nor does any of 
them guarantee a perfect fi t for every woman’s needs. 
Each presents its own benefi ts, risks, and side effects. 
The decision of which method to use belongs to the 
patient. The role of the health care provider is to em-
power the patient by offering suggestions according to 
her health history, her personal lifestyle, psychological 
and social factors, the methods’ correct use and side ef-
fects, and of course any contraindication that may apply 
to her case.

OVERVIEW OF CONTRACEPTION

Contraceptives are either hormonal or nonhormonal. 
Contraceptives can be taken orally, be injected, or be 
slowly released through direct contact with the body. 
Hormonal contraceptives use estrogen and/or proges-
terone and have several mechanisms of action. Estrogen 
prevents formation of the dominant follicle, potentiates 
progesterone, and stabilizes the endometrium. Ethynil 
estradiol (EE) is almost exclusively used as the estrogen 
component in hormonal contraceptives and is usually 
the component that is relatively or strongly contrain-
dicated in some patients. Progesterone prevents ovula-
tion, thickens cervical mucus, suppresses endometrial 
growth, and perhaps alters secretions and peristalsis of 
the fallopian tubes. The progestational compounds are 
varied, as are their side effect profi les. In the last two 
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2 Section I Common Gynecologic Conditions

FIGURE 1.1 Estimated annual deaths 
per 100,000 women according to contra-
ceptive use. (From Maguire K, Westhof  C. 
The state of hormonal contraception today: 
established and emerging noncontracep-
tive health benef ts. Am J Obstet Gynecol. 
2011;205:S4–S8.)

T A B L E  1 . 1  Percentage of Women With Unintended Pregnancy During First Year of Typical Use and First Year of Perfect Use of 
Contraception and Percentage Continuing Use at End of First Year, United States

% of Women Experiencing Unintended Pregnancy Within First Year of Use % of Women Continuing Use at 1 Yearc

Method (1) Typical Usea (2) Perfect Useb (3) (4)

Chanced 85 85
Spermicidese 26 6  40
Periodic abstinence 25  63
Diaphragm f 20 6  56
Withdrawal 19 4
Condom (male)g 14 3  61
Pill 8  71
Ring 8 0.3
Patch 8 0.3
IUD
Copper T380A 0.8 0.6  78
LNG 20 0.1 0.1  81

Depo-Provera 0.3 0.3  70
Levonorgestrel
Implants (Implanon, Nexplanon) 0.4 0.4  88
Female sterilization 0.5 0.5 100
Male sterilization 0.15 0.10 100

aAmong typical couples who initiate use of  a method (not necessarily for the fi rst time), the percentage who experience an accidental pregnancy during the fi rst year if  they do 
not stop use for any other reason.

bAmong couples who initiate use of  a method (not necessarily for the fi rst time) and who use it perfectly (both consistently and correctly), the percentage who experience an 
 accidental pregnancy during the fi rst year if  they do not stop use for any other reason.

cAmong couples attempting to avoid pregnancy, the percentage who continue to use a method for 1 year.
d The percentages becoming pregnant in columns (2) and (3) are based on data from populations where contraception is not used and from women who cease using contra-

ception to become pregnant. Among such populations, about 89% become pregnant within 1 year. This estimate was lowered slightly (to 85%) to represent the percent who 
would become pregnant within 1 year among women now relying on reversible methods of  contraception if  they abandoned contraception altogether.

eFoams, creams, gels, vaginal suppositories, and vaginal fi lm
f   With spermicidal cream or jelly
g Without spermicides
Adapted from Trussell J. Contraceptive effi cacy. In Hatcher RA, Trussell J, Stewart F, et al, eds. Update to Contraceptive Technology. 19th ed. New York: Ardent Media, Inc; 2007.
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 decades, we have seen a decrease in both side effects 
and vascular complications of hormonal contraception 
as a result of lower doses of estrogen and progestins. 
In general, the estrogen-related contraindications are 
for those patients with cardiovascular disease, with 
thromboembolic disease or risks, and with liver disease. 
The most common contraindication for progestin-only 
methods is unwillingness or inability to accept irreg-
ular bleeding, including amenorrhea. With the excep-
tion of the copper-releasing intrauterine device (IUD) 
and sterilization, nonhormonal methods are far less 
cost-effective. This chapter begins with considerations 
of certain medical conditions at certain times of the re-
productive spectrum. It continues with a detailed dis-
cussion of various reversible methods, starting with the 
most effective, followed by a discussion of permanent 
methods.

Contraception Concerns With Selected Medical 
Conditions and Special Populations

When considering that the hormone levels in preg-
nancy are far higher than those produced by combina-
tion  (estrogen-progestin) hormonal contraceptives (oral 
contraceptives [OCs], the patch and the ring), there 

are few absolute contraindications to combination hor-
mone contraceptives (CHCs). Progestin-only methods 
and nonhormonal methods, such as the copper IUD, 
are a good option for women with relative or strong 
contraindications to estrogen. Depending on the pa-
tient’s desires, sterilization may be the best option. For 
a complete list of strong and relative contraindications 
to CHCs ( including the patch and ring), see Tables 1.1 
and 1.2. Other disorders that are relative contraindica-
tions to the use of progestin-only methods are listed in 
Tables 1.3, 1.4, and 1.5.

Adolescents

Establishing confi dentiality is of paramount importance 
with adolescents. Clinicians need to be familiar with 
how teens think and feel about sex and birth control, 
what their beliefs and emotions are, and how individ-
ual teens may make choices based on their lifestyles 
and social and affective circumstances. Oral CHCs and 
condoms are the most commonly used method by this 
age group, and concomitant use should be encouraged 
to protect against both pregnancy and sexually trans-
mitted diseases (STDs). Long-acting reversible contra-
ceptive (LARC) methods (IUDs and implants) are safe 
and effective and should be considered fi rst line.4

Postpartum

Because of the higher risk of thrombosis after parturi-
tion, it is prudent to delay CHCs until 4 weeks postpartum. 
IUDs can be inserted immediately postpartum or anytime 
thereafter. The advantages to immediate insertion are ob-
vious but there is evidence regarding increased expulsion 

T A B L E  1 . 2  Strong Contraindications to Combined 
Hormonal Contraceptive Use

● Thrombogenic disorders (factor V Leiden, prothrombin mutations; 
protein C, S, or antithrombin defi ciency)

● History of  or current venous thromboembolism without anticoagulation
● Cerebral vascular or coronary artery disease
● Known or suspected estrogen-dependent neoplasm
● Abnormal uterine bleeding of  unknown etiology
● Liver disease, including hepatic adenomas, carcinomas, benign liver 

tumors or acute infections (mononucleosis, hepatitis)
● Known or suspected pregnancy
● Conditions that increase the risk of  myocardial infarction (smoker at 

age 35 years or younger, diabetes with complications)
● Migraine with aura
● Systemic lupus with complications or antiphospholipid antibodies
● In patients with conditions that predispose to hyperkalemia (renal 

insuffi ciency, adrenal insuffi ciency, hepatic dysfunction), YAZ and 
Yasmin should be used with caution because they contain drospire-
none, an aldosterone antagonist.

T A B L E  1 . 3  Relative Contraindications to Combined Hormal 
Contraceptive Use

● Controlled hypertension
● Multiple risk factors for cardiovascular disease (diabetes, obesity, hyper-

tension, lupus, hypertriglyceridemia)
● Medicines that induce liver enzyme metabolism and decrease contra-

ceptive effi cacy
● History of  cholestatic jaundice during pregnancy or active gallbladder 

disease
● Breast-feeding

T A B L E  1 . 4  Strong Contraindications to Progestin-Only 
Methods

● Known or suspected progesterone-dependent neoplasm
● Known or suspected pregnancy
● Unwillingness/inability to have irregular bleeding or amenorrhea
● For both formulations of  depo medroxyprogesterone acetate

● Fragility fracture
● Desire for pregnancy within a year
● Current use of  aminoglutethimide

TABLE 1.5 Relative Contraindications to Progestin-Only 
Methods

● Controlled hypertension
● Multiple risk factors for cardiovascular disease (diabetes, obesity, hyper-

tension, lupus, hypertriglyceridemia)
● Medicines that induce liver enzyme metabolism and decrease contra-

ceptive effi cacy
● History of  cholestatic jaundice during pregnancy or active gallbladder 

disease
● Breast-feeding
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4 Section I Common Gynecologic Conditions

rates for this approach, with the lowest  expulsion rates 
occurring immediately postpartum.5–7 Progestin-only pills 
can be given at 3 weeks in nonlactating women. Rarely, 
depo medroxyprogesterone acetate (DMPA) can cause 
metrorrhagia if given before 6 weeks postpartum but is 
otherwise safe to give at anytime in nonlactating women.

Lactation

Many authorities recommend nonhormonal or at least 
delaying hormonal contraceptives until 6 weeks post-
partum. Because withdrawal of progesterone with de-
livery of the placenta is a lactogenic trigger and because 
estrogen has negative feedback on prolactin, it makes 
theoretical sense that these hormones could negatively 
impact lactation. Additionally, there are concerns of hor-
mone transfer to the infant depending on the formula-
tion. A Cochrane review found existing randomized 
controlled trials are insuffi cient to establish an effect of 
hormonal contraception on milk quality and quantity.7 
Therefore, if lactational amenorrhea or a nonhormonal 
option is not possible, a progesterone-containing con-
traceptive is recommended at 6 weeks postpartum. 
Earlier administration should be considered for certain 
 situations.

Women Older Than Age 35 Years

Healthy women older than age 35 years who do not 
smoke and are not obese can safely take CHCs.

Perimenopause

The need for safe and effective contraceptive methods 
remains great in the perimenopausal period as evi-
denced by the high unintended pregnancy rate in this 
age group, often from a misconception that they do not 
think they are fertile. In fact, the pregnancy termination 
rate in women 40 to 50 years of age is exceeded only by 
those women younger than 15 years of age.2

The transition period of changing hormone patterns, 
or perimenopausal state, begins about 5 to 10 years be-
fore the actual menopause. Characteristics of the peri-
menopause are irregular cycles; changes in both the 
volume and the duration of bleeding; and for approxi-
mately half the women, the onset of variable vasomotor 
symptoms. The perimenopausal period is characterized 
by an increased incidence of anovulatory cycles, result-
ing in an unopposed estrogen state. This predisposes 
to dysfunctional uterine bleeding, possible endometrial 
hyperplasia, and a poorly documented, but frequently 
observed, accelerated growth of uterine myomata. CHC 
should be the method of choice for nonsmoking, non-
obese women to regulate menstrual periods, provide 
contraception, control vasomotor symptoms, protect 
bone health, and reduce the risk of endometrial and 
ovarian cancers. These women often do well on the 

lowest estrogen dose of 20 mcg. Because there is no 
good test to confi rm menopause, she can continue com-
bined hormonal contraception until the age of 51 to 
55 years, unless there is a change in her health status.

Cerebrovascular Disease

CHCs are contraindicated in the presence of cerebrovas-
cular disease. They also increase the risk for stroke in 
women with other underlying risk factors.8

Migraine and Headache

Patients with a history of migraine headaches should use 
CHCs cautiously. Some patients will note an improve-
ment, whereas some will notice no change; however, 
approximately 50% of patients will notice a worsening 
of their condition, especially during the hormone-free 
interval. One commonly accepted contraindication to 
the use of CHCs is a history of classic migraine (mi-
graine with focal neurologic symptoms or aura last-
ing 5 to 60 minutes) due to an increased potential for 
stroke. It should be noted that women with a history 
of migraines have a two- to three-fold increased risk of 
ischemic stroke, regardless of CHC use.8

Seizure Disorder

CHCs have no impact on the pattern or frequency of 
seizures. However, some anticonvulsants can decrease 
serum concentrations of estrogen and thus may in-
crease the likelihood of intermenstrual bleeding.9 An 
increase in ovulation or accidental pregnancy has never 
been shown. Although there is no published data to 
support this, some clinicians start with a 50 mcg EE 
formulation. Starting with at least 30 to 35 mcg of EE 
does seem reasonable. If a woman has been started on 
a 30 mcg EE formulation and develops intermenstrual 
bleeding, switching to a 50 mcg EE pill may be helpful. 
Anticonvulsants that do not appear to decrease serum 
estrogen levels when used concurrently with a CHC 
 include levetiracetam, valproic acid, ethosuximide, and 
zonisamide.9 Gabapentin, lamotrigine, and tiagabine do 
not lower estrogen levels either but they have been stud-
ied at subclinical doses.8

Cardiovascular Disease

Almost all excess mortality in combined OC users is due to 
cardiovascular disease. Most of these deaths are due to 
myocardial infarction (MI). The cardiovascular disease 
risk is most prevalent in women older than 35 years of age 
who smoke.12,13

Venous Thromboembolism

Although not a major cause of morbidity and mortality, 
venous thrombotic disease and pulmonary emboli are 
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known side effects of CHC use. The dose of EE and type 
of progesterone infl uence this risk (desogestrel [DSG] 
and gestodene [GSD] are associated with a two-fold 
greater risk). Package labeling for certain progestin-only 
contraceptives list thromboembolism as a contraindica-
tion, but this is no supporting evidence for this claim.13 
The transdermal patch, however, did increase venous 
thromboembolism (VTE) by two-fold in one cohort 
study.13 Coagulopathy screening is not cost-effective 
unless there is personal or family history. Unexplained 
VTE, hypercoagulable states, and VTE associated with 
pregnancy or exogenous estrogen are contraindications 
to combination OCs unless the patient is anticoagulated. 
Other risk factors for VTE should be considered.2

Obesity

Obesity (body mass index [BMI] greater than 30 kg/m2), 
and even being overweight (BMI greater than 25 kg/m2) 
are independent risk factors for VTE. In obese women 
ages 35 years or younger, CHC use is appropriate, al-
though there is some evidence that with overweight 
or obese patients, the effi cacy is less than with women 
with normal BMI.9 Similarly, women weighing 90 kg 
or more had signifi cantly higher failure rates with the 
transdermal patch. Obese women should be counseled 
regarding this possibility. The levonorgestrel IUD is an 
excellent choice because it circumvents potential prob-
lems related to EE and provides endometrial protection 
and stabilization.8

Hypertension

If a patient has hypertension, it should be controlled (to 
less than 140/90 mm Hg) prior to beginning combina-
tion OCs because they have the potential to aggravate 
this condition.12,13

Increases in blood pressure have been reported in 
women taking OCs, and follow-up evaluation of blood 
pressure in such patients is advised. If the blood pressure 
is controlled and no vascular disease is present, CHCs 
are not contraindicated. A history of pregnancy-induced 
hypertension does not preclude the use of CHCs as long 
as the blood pressure returns to normal postpartum.13

Dyslipidemia

Women younger than age 35 years, in the absence of un-
controlled hypertension, diabetes, or other OC contra-
indications, may consider CHC use. In general, estrogen 
decreases low-density lipoprotein (LDL), increases high-
density lipoprotein (HDL), and increases triglycerides,  
but does not increase atherosclerosis.13 This effect is 
seen with the transdermal patch and the vaginal ring. 
An OC with a less-androgenic progestin increases HDL 
more and triglycerides less. If a woman’s triglycer-
ides are above 350 mg/dL or in patients with familial 

hypertriglyceridemia, CHCs should be avoided because 
they may precipitate pancreatitis and/or adversely affect 
the patient’s risk for cardiovascular disease.

Mitral Valve Prolapse

In general, CHCs can be safely used by women with mi-
tral valve prolapse (MVP) who are symptom free. Use 
should be limited to MVP patients with an echocardio-
graphic-confi rmed diagnosis but without mitral regur-
gitation. A history of thrombotic complications would 
require another contraceptive method. Long-acting pro-
gestins such as injection or implants are safe to use and 
may provide increased fi brinolytic activity.

Diabetes

Young diabetic women who are free of retinopathy, ne-
phropathy, hypertension, or other complicating vascu-
lar disease(s) are appropriate candidates for low-dose 
contraceptives. The progestin component of CHCs is be-
lieved to increase insulin resistance, although this has 
not had a verifi ed clinical effect.8 Women with a history 
of gestational diabetes during their last pregnancy can 
safely take low-dose CHCs. The incidence of frank diabe-
tes developing within 3 years of pregnancy is no higher 
in women taking low doses of CHC than in those using 
nonhormonal contraceptive methods.10

Systemic Lupus Erythematosus

CHCs can be given to women with mild lupus (no vas-
cular disease or nephritis) and no antiphospholipid 
 antibodies.12

Sickle Cell Disease

Internationally, recommendations for women with 
sickle cell disease and CHC use vary widely. DMPA is 
an excellent choice, as it reduces painful crises.8 In the 
United States, many clinicians think that the risks of 
pregnancy far outweigh the risks associated with CHC 
use in women with sickle cell disease. Thus, CHC are 
often prescribed for this population.11,12

Oral Contraceptives and Cancer

Breast Cancer

Fear of developing breast cancer has been a deterrent 
to the use of both hormonal contraceptives and hor-
mone replacement therapy. The issue has been one of 
major debate for a number of years, and it is still unre-
solved.13–15 Early studies suggested a slight association 
between OC use and breast cancers in BRCA1/BRCA2 
carriers. Results of the Women’s Contraceptive and 
Reproductive Experiences (CARE)15a study showed no 
association between CHCs and DMPA and breast cancer 
in patients with benign breast disease or a family history 
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6 Section I Common Gynecologic Conditions

using them for more than 8 years. A 20% reduction 
is seen for every 5 years of use, but some protection is 
conferred with as little as 3 to 6 months of use. There 
does not appear to be any diminution in protection with 
the use of low-dose combination OCs.20 Furthermore, 
CHCs appear to reduce ovarian cancer for carriers of 
BRCA1/BRCA2 mutations.21

Oral Contraceptives and Surgery

Estrogen-containing OCs signifi cantly increase the like-
lihood of both idiopathic and postoperative venous 
thrombosis and pulmonary embolism. Although these 
effects were most marked with early, high estrogen con-
tent OCs, there is still risk with present-day preparations 
containing 30 to 50 mg estrogen. More selective choice 
of CHC users, reduced estrogen doses, and better sur-
veillance of users appear to have diminished the risk 
of thromboembolic disease with CHC use. But unfortu-
nately, there are no sure predictors of thromboembolic 
disease. Because the thrombotic effects of CHCs stop by 
4 weeks after termination, it is recommended that CHC 
use be interrupted one cycle before elective surgery, 
but the risk of thrombosis should be balanced against 
the risk of pregnancy. If prolonged immobilization is ex-
pected, they should be discontinued. Heparin prophy-
laxis should be considered if they are continued.22

LONG-ACTING REVERSIBLE 
CONTRACEPTIVE METHODS

Contributing to the many reasons there is a high unin-
tended pregnancy rate in the United States is the popu-
lar use of less effective methods (CHCs and condoms), 
which have high discontinuation rates. LARC methods 
(IUDs and implants) could help mitigate these factors, 
with very few contraindications. Several studies have 
shown that LARC methods reduced repeat adolescent 
pregnancy and repeat abortions.3 In fact, expanding ac-
cess to LARC has been declared a national priority by 
the Institute of Medicine.23

Although these contraceptive methods may have 
high cost initially, they have multiple advantages over 
other methods: They are not user-dependent, are highly 
cost-effective, have high continuation rates, and satisfac-
tion and effectiveness are higher than other methods. 
They do not require additional visits for resupply or ad-
ditional funding; furthermore, they offer a rapid return 
to fertility once discontinued.

Practitioners can increase LARC use in several ways: 
First, counseling all patients on these methods, including 
nulliparous and adolescent women24,25; second, avoid-
ing unnecessary delays, such as screening for  gonorrhea, 
chlamydia, or cervical cancer; third, avoiding waits for a 
follow-up visit after pregnancy (abortion, miscarriages, or 
term), especially in patients at risk for not returning.25,26

of breast cancer, including BRCA1/BRCA2 mutations. 
Some recent studies have presented nonconclusive re-
sults that suggest a slightly increased risk for mutation 
carriers. Despite the failure to prove any decisive asso-
ciation between CHC use and breast cancer, the hypoth-
esis is biologically plausible. Even a slight but hard to 
prove risk increase could be highly signifi cant given the 
high incidence of breast cancer. Therefore, the contro-
versy is likely to continue until larger longitudinal stud-
ies show more defi nitive results.

Cervical Cancer

OCs alone do not increase the risk of cervical cancer. 
However, there is strong evidence that recent use of 
CHC is associated with increased risk of human papil-
lomavirus (HPV) infection independent of sexual behav-
ior and cervical abnormalities.16 Among HPV-infected 
women, those who used OCs for 5 to 9 years have ap-
proximately three times the incidence of invasive can-
cer, and those who used them for 10 years or longer have 
approximately four times the risk.17 On the other hand, 
such association is not observed with progestin-only 
contraceptives (i.e., DMPA). The mechanism is probably 
related to CHC affecting host response, making her less 
likely to clear HPV infection rather than increasing the 
risk of HPV acquisition.18

Endometrial Cancer

Numerous studies have shown a decrease in the risk of 
endometrial cancer of about 50% in combination oral 
contraceptives (COC) users. The protective effect is 
greater with longer duration of CHC use and higher pro-
gestogen potency and persists for more than 20 years 
after cessation of the CHC. Because endometrial cancer 
is thought to be caused by unopposed estrogen stimu-
lation, progestogen-containing contraceptives could 
protect against endometrial cancer. The reduction of in-
fl ammation in the endometrium produced by CHCs may 
be the cellular mechanism behind the lower incidence 
of endometrial carcinoma in CHC users.19 Although 
CHCs can effectively reduce endometrial hyperplasia, 
it should be used only under certain circumstances in 
patients with or after endometrial  cancer.20

Ovarian Cancer

Use of CHCs is associated with up to a 46% reduced risk 
of ovarian cancer compared with never use. As with 
endometrial cancer, protection from ovarian cancer 
may persist for up to 20 years after discontinuation of 
COCs.17,19 The blockade of ovulation, follicular rupture, 
and ovarian production of steroids may explain the lesser 
incidence of ovarian cancer among CHC users. The de-
gree of protection is directly related to the duration of 
use, with the most signifi cant reduction seen in women 
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growth and rupture of ovarian follicles on ultrasound 
exam. Of the women who do not have cyclical menses, 
29% have growth and rupture of follicles.35 It is not sur-
prising then that women using the LNG IUD can develop 
large (greater than 3 cm) ovarian cysts. In one study, all 
these cysts spontaneously resolved over a 4-month pe-
riod, and it is believed the formation of these cysts is 
of limited signifi cance.36 These fi ndings are similar to 
what has been seen with the subdermal LNG implants.37 
As eluded to earlier, there are a host of noncontracep-
tive benefi ts with the LNG IUD. In addition to treatment 
for menorrhagia and dysmenorrhea, it can be used to 
protect the endometrium from effects of unopposed 
estrogen. 

Complications Associated With IUD Use
The risk of pelvic infl ammatory disease (PID) is about 
1/1000 and occurs in the fi rst 20 days postinsertion. 
Women at risk are those with bacterial vaginosis and cer-
vicitis. These infections should be treated with the IUD 
in place. Uterine perforation is also 1/1000 and is more 
common with immobile or anteverted or retroverted 
uteri, lactating women, and inexperienced inserters.

Intrauterine Devices

IUDs are highly effective with a pregnancy rate of less 
than 1% after 1 year. All IUDs are spermicidal by inter-
fering with sperm transport and creating a sterile in-
fl ammatory environment in the uterus. Prefertilization 
properties constitute the primary mechanism of action, 
although the loss of the fertilized ovum may occur be-
fore implantation.27 As previously stated, IUDs do not 
increase the rate of pelvic infl ammatory disease or tubal 
occlusion. Cervical cancer and STI screening can be 
done just before insertion if indicated. If treatment for 
infection is necessary, the IUD should not be removed.27 
Return to fertility is immediate when removed.

Copper Intrauterine Devices

In addition to the mechanism above, copper is directly 
toxic to sperm, increasing its effectiveness. The TCu-
380A (ParaGard) is currently approved for 10-year place-
ment, but may be effective for 12 years. Because of this, 
it has the highest effi cacy with the lowest cost. It is a 
good option for women who cannot or do not want to 
take hormones. It may also be used for emergency con-
traception. The copper IUD may cause dysmenorrhea 
and a 30 to 50% increase in menstrual fl ow, which can 
be mitigated with nonsteroidal anti-infl ammatory drugs 
(NSAIDs). The discontinuation rates due to these two 
side effects is 12% so the patient should be asked ahead 
of time if dysmenorrhea and increase in menstrual fl ow 
would be acceptable.28 Over time, copper IUDs are asso-
ciated with stable ovulatory bleeding patterns, but pro-
longed bleeding is common in the fi rst few months.29 
The 10-year cumulative failure rate is 2.1 to 2.8% 
(Fig. 1.2).

Levonorgestrel-Releasing Intrauterine Device

The levonorgestrel (LNG)-releasing IUD (Mirena) re-
leases 20 mcg LNG daily. It inhibits sperm transport, 
thickens cervical mucus, partially inhibits ovulation, 
and causes reversible atrophy of the lining. These ac-
tions reduce menstrual fl ow by 70% at 6 months and by 
90% at 12 months.30 Amenorrhea is seen in 30% of users 
by 2 years of use.31–33 The Mirena also improves dysmen-
orrhea so its use may be preferable in women experienc-
ing heavy or painful periods. The Mirena IUD has been 
approved for 5 years of use but may be effective for up to 
7 years. Two large clinical trials in Finland and Sweden 
with more than 1600 women and 45,000 cycles of use 
have demonstrated cumulative 5-year pregnancy rates 
of less than 0.7 per 100 women.34

Although irregular spotting or bleeding may occur in 
the fi rst few months, this usually diminishes over time. 
The majority of women who continue to have cyclical 
menses with the LNG IUD have ovulatory progester-
one levels, but only 58% of these women have normal 

FIGURE 1.2 Copper IUD (ParaGard) readied for placement.
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LNG IUD expulsion is more common in younger 
women, women who have not had children, and when 
an IUD is inserted immediately after childbirth or abor-
tion. There is a higher risk of expulsion for women who 
have never given birth.38 LNG IUD expulsion rate is 
about 3% when used exclusively for contraception and 
9 to 14% when used to control bleeding.39,40 IUDs de-
crease the rate of ectopic pregnancy compared with no 
contraception. However, if pregnancy occurs, the risk 
of an ectopic pregnancy is increased and the patient 
should be evaluated immediately.

When pregnancy is diagnosed in the presence of an 
IUD, the location of the pregnancy (intra- or  extrauterine) 
should be determined and the device removed as soon as 
possible in the fi rst trimester. Septic abortion is greatly 
increased when pregnancy is  complicated by IUD. 
Women who become pregnant with an IUD in place 
have a 50% increased rate of spontaneous abortion. 
After removal of the IUD, the spontaneous abortion rate 
decreases to about 30%. If it cannot be removed or she 
chooses not to have it removed, she should be counseled 
that in addition to the increased spontaneous abortion 
rate, the risk of preterm labor, delivery, and sepsis are 
increased. She can be reassured that there is no increase 
in congenital anomalies.

Removal of an IUD in an infected, pregnant uterus 
should be accomplished only after intravenous antibi-
otic blood levels have been achieved. The removal of 
the IUD should be done in a location where emergency 
measures are available, in case septic shock ensues.

The IUD can be inserted safely at any time after abor-
tion or delivery. There is a higher rate of expulsion for 
the delayed postpartum insertions, although it can be 
 prevented with high fundal placement. Additionally, the 
rate of expulsion is lower for immediate postpartum in-
sertions (within 10 minutes of placental delivery) than 
for delayed insertions (within 48 hours of delivery).22 
Insertion of the IUD during the period of lactational 
amenorrhea has the advantage of signifi cantly decreas-
ing the spotting problem often encountered during the 
fi rst cycle after insertion. Directions for placement of the 
copper and progesterone IUDs are found in Appendices 
1.A and 1.B.

The patient should check for the IUD string monthly, 
and the practitioner should check for it at the time of 
gynecologic examination. If twirling a cytobrush in the 
cervical canal does not bring the strings into view, an ul-
trasound should be done to confi rm intrauterine location. 
If the ultrasound does not show it, a fl at plate abdominal 
radiograph can be taken, with an abdominal series to 
triangulate the location. If the IUD is intra- abdominal/
extrauterine, it must be physically retrieved. An intra-
abdominal IUD can cause serious problems, including 
bowel obstruction or perforation. Removal should be 
done as soon as possible after the diagnosis is made. 
Copper IUDs, in particular, elicit a strong infl ammatory 

response that may make laparoscopic removal quite 
diffi cult. Perforation of the uterus usually occurs at the 
time of insertion, so it is important to identify the strings 
a few weeks afterward.

To remove an IUD, the strings are grasped with  either 
a ring forceps or uterine dressing forceps and fi rm trac-
tion is exerted. If the string(s) cannot be seen, a cyto-
brush in the endocervical canal may help in extracting 
them. If ultrasound confi rms intrauterine location, a 
paracervical block can be given before using alligator 
forceps or other instruments in the uterus. Visualization 
of the IUD with sonography or hysteroscopy may be 
necessary to facilitate removal.

Implants

Implanon, a single-rod subdermal implant the size of a 
matchstick, releases 68 mg of etonogestrel (metabolite 
of DSG) over 3 years. It releases about 40 mcg/day by the 
end of the fi rst year and 25–30 mcg/day at the end of the 
third year. It is effective within 24 hours of insertion and 
prevents pregnancy by immediate thickening of cervi-
cal mucus, inhibition of ovulation, and endometrial at-
rophy. The Pearl index is less than 0.07 pregnancies per 
100 woman-years if it is implanted in the fi rst 5 days of 
the menstrual cycle.38

Implanon is convenient, has a high continuation 
rate, is rapidly reversible, does not affect bone density, 
and is easy to remove. Of note, the U.S. Food and Drug 
Administration (FDA) requires training to place or re-
move Implanon, and the manufacturer will not fi ll or-
ders for physicians who are not trained. The procedure 
is very simple, requiring local anesthesia and a 2- to 
3-mm incision between the bicep and tricep of the non-
dominant arm so that the distal end of the implant is 
8- to 10-cm proximal to the medial epicondyle.

Side effects due to atrophy (irregular bleeding) were 
the most common reasons for discontinuation accord-
ing to the package insert (11%). Other side effects such 
as headache and weight gain occurred in more than 5% 
of users but were not common reasons for discontinua-
tion. Complications related to insertion and removal are 
much less common than with Norplant.39 Implanon is 
contraindicated in patients being treated with CYP3A-
inducing or CYP3A-inhibiting medications.

Jadelle, a two-rod subdermal implant was approved 
by the FDA for 5 years of use but is not currently mar-
keted in the United States.

ORAL CONTRACEPTION

The development and widespread use of combination 
hormone contraceptives (CHC) was a major break-
through in the 20th century. Many observers regard this 
development as second in importance only to the devel-
opment and use of broad-spectrum antibiotics.
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persists, rule out pregnancy, infections, drugs that inter-
fere with OCs, and cervical cancer. If the bleeding is just 
before the placebos, she can stop the pack and start again 
in 4 to 7 days (depending on the number of placebo pills 
normally in the pack). If it occurs midcycle, give 7 days 
of estrogen (EE 2 mg or conjugated estrogen 1.25 mg) 
while she is taking the OCs.40 Alternatively, switch to a 
higher dose pill. Side effects (nausea, headache, breast 
tenderness, decreased libido) are markedly reduced 
with pills containing less than 50 mcg estrogen. When 
side effects do occur, they will usually decline after the 
fi rst 3 months of OC use. Patients with refractory nausea 
may try taking the OC immediately after a meal rather 
than at night on an empty stomach. Changing to a lower 
dose pill may also help. Additionally, if side effects occur 
during the placebo pills, consider an extended or con-
tinuous cycle regimen.

A Cochrane review assessed 42 trials, including 3 pla-
cebo-controlled randomized clinical trials; none of the 
randomized trials showed a statistically signifi cant dif-
ference in weight gain for CHC users compared with the 
placebo group.42 Patients need to understand that pills 
offer no protection from sexually transmitted infections 
(STIs) and that condoms should be used in nonmonog-
amous relationships. Other complications include risk 
of MI, VTE, neoplasia (liver and adenocarcinoma of the 
cervix), and hypertension (HTN). Prescribe a 3-month 
supply, but discuss with the patient that monthly trips 
to the pharmacy may be required.

Clinical Decision Making

Dosing Choices

The World Health Organization (WHO) and FDA rec-
ommend using the lowest effective dose.41 Traditional 
CHCs contain formulations using EE in combination 
with various types of progestins for 21 days with 7 days 
of placebo. Mestranol is used, rarely, and is  equivalent to 
35 mcg of EE. Clinical choices of a CHC may be based on 
either the type of progestin agent in the pill or the dose 
of EE. CHCs with EE may contain 50 mcg (fi rst genera-
tion), 40 mcg, 30 mcg, 25 mcg, or 20 mcg. In general, 
the higher the dose of EE, the better the cycle control, 
although the type of progestin used in a formulation 
and the estrogen-progestin ratio may also effect cycle 
control.43 In one large open-label study, a triphasic OC 
with 25 mcg EE and DSG (Cyclessa) was compared with 
a combination triphasic OC containing 35 mcg EE and 
norethindrone acetate (NETA). The triphasic combina-
tion containing 25 mcg EE and DSG had a signifi cantly 
lower rate of intermenstrual bleeding and spotting (11%) 
in comparison to the triphasic combination with 35 mcg 
EE and NETA. These results may be due to the higher 
progestational activity of DSG compared with NETA, 
even though the dose of EE was higher in the NETA com-
bination.44 In a recent Cochrane review, second- and 

In choosing a CHC, the optimal formulation will com-
prise the lowest effective dose with acceptable bleeding 
profi les and minimal side effects. Certainly, there is a 
trend in lower estrogen doses, less androgenic proges-
tins, and fewer total days of menstrual bleeding. CHCs 
impact protein, lipid, and carbohydrate metabolism, 
but this may not be clinically important. In the United 
States, CHCs with less than 50 mcg estrogen use EE as 
the estrogenic component. Lower doses are as effective 
and have less thrombotic risk and probably less side ef-
fects (nausea, breast tenderness, headache, hyperten-
sion). Combined hormonal contraceptives can be taken 
cyclically, by an extended regimen, or continuously.

Most women start CHCs containing 20 to 35 mcg 
EE. Some of the newer CHC formulations contain fewer 
placebo days or days with EE only. Some pills contain 
iron or folate and are chewable. Among the progestins, 
there are second-generation CHCs, which contain nor-
ethindrone (LNG, norgestimate), and third-generation 
CHCs, which contain DSG or GSD. Drospirenone and 
dienogest are the newest. Both DSG and norgestimate 
are less androgenic. The increase in thromboembolism 
reported in some studies with DSG and GSD may be due 
to confounding, as there is no biological evidence of this 
effect.40 Clinicians can offer several options of CHCs to 
patients based on their individual characteristics, prefer-
ence, and tolerance. For example, Yasmin and YAZ are 
both FDA approved for premenstrual dysphoric disor-
der (PMDD). These are also a good choice for polycys-
tic ovarian syndrome, hirsuit, or hypertensive patients 
because drospirenone is antiandrogenic and a diuretic.

Benef ts of Oral Contraception

Known benefi ts of CHC use include the prevention of 
unwanted and extrauterine pregnancies, reduction in 
pelvic infl ammatory disease, recurrent ovarian cysts, 
ovulatory pain, premenstrual syndrome, PMDD, and 
blood loss/iron-defi ciency anemia. They also decrease 
the rate of ovarian, endometrial, and colorectal can-
cers.41 They may increase the pleasure of intercourse 
because it can be spontaneous and without worry of 
pregnancy. The effi cacy of CHCs and other methods is 
depicted in Table 1.1.

Disadvantages of Oral Contraceptives

Unscheduled bleeding and side effects are a major 
source of patient noncompliance and discontinuation 
but tend to resolve after 3 months of use. Therefore, 
watchful waiting and reassurance is a more logical ap-
proach to CHC prescribing than continued switching 
from one formulation to another. The key to success is 
an informed patient. Breakthrough bleeding (BTB) is 
more common in women who smoke and with 20 mcg 
formulations. Make sure she is taking them regularly 
because this is the most common reason for BTB. If it 
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10 Section I Common Gynecologic Conditions

T A B L E  1 . 6  Drug Interactions With Hormonal Contraceptives

Category

Condition COC P R CIC Clarif cations

COC, combined oral contraceptives; P, combined contraceptive patch; R, combined contraceptive vaginal ring; CIC, combined injectable contraceptives

Drug Interactions

Antiretroviral Therapy
a)  Nucleoside reverse transcriptase 

inhibitors (NRTIs)
1 1 1 1 Clarifi cation: Antiretroviral drugs have the potential to either decrease or increase the 

bioavailability of  steroid hormones in hormonal contraceptives. Limited data (summa-
rized in Annex 1) suggest potential drug interactions between many antiretroviral drugs 
(particularly some NNRTIs and ritonavir-boosted protease inhibitors) and hormonal 
contraceptives. These interactions may alter the safety and effectiveness of  both the 
hormonal contraceptive and the antiretroviral drug. Thus, if  a woman on antiretroviral 
treatment decides to initiate or continue hormonal contraceptive use, the consistent 
use of  condoms is recommended. This is both for preventing HIV transmission and 
to compensate for any possible reduction in the effectiveness of  the hormonal con-
traceptive. When a COC is chosen, a preparation containing a minimum of  30 mcg 
ethinylestradiol (EE) should be used.

b)  Non-nucleoside reverse transcriptase 
inhibitors (NNRTIs)

2 2 2 2

c) Ritonavir-boosted protease inhibitors 3 3 3 3

Anticonvulsant Therapy
a)  Certain anticonvulsants (phenytoin, 

carbamazepine, barbiturates, primi-
done, topiramate, oxcarbazepine)

3 3 3 2 Clarifi cation: Although the interaction of  certain anticonvulsants with COCs, P or R is 
not harmful to women, it is likely to reduce the effectiveness of  COCs, P, or R. Use 
of  other contraceptives should be encouraged for women who are long-term users of  
any of  these drugs. When a COC is chosen, a preparation containing a minimum of  
30 mcg of  EE should be used.

Clarifi cation: The recommendation for lamotrigine does not apply when lamotrigine is 
already being taken with other drugs that strongly inhibit (e.g., sodium valproate) or 
induce (e.g., carbamazepine) its metabolism, since, in these cases, the moderate effect 
of  the combined contraceptive is unlikely to be apparent.

b) Lamotrigine 3 3 3 3

Antimicrobial Therapy
a) Broad-spectrum antibiotics 1 1 1 1 Clarifi cation: Although the interaction of  rifampicin or rifabutin therapy with COCs, P, 

R, or CICs is not harmful to women, it is likely to reduce the effectiveness of  COCs, 
P, R, or CICs. Use of  other contraceptives should be encouraged for women who 
are long-term users of  either of  these drugs. When a COC is chosen, a preparation 
containing a minimum of  30 mcg EE should be used.

b) Antifungal 1 1 1 1
c) Antiparasitics 1 1 1 1
d) Rifampicin or rifabutin therapy 3 3 3 2

1. A condition for which there is no restriction for the use of  the contraceptive method
2. A condition where the advantages of  using the method generally outweigh the theoretical or proven risks
3. A condition where the theoretical or proven risks usually outweigh the advantages of  using the method
4. A condition which represents an unacceptable health risk if  the contraceptive method is used.
Adapted from World Health Organization. Medical Eligibility Criteria for Contraceptive Use. 4th ed. Geneva, Switzerland: World Health Organization; 2009. http://whqlibdoc.who.int/

publications/2010/9789241563888_eng.pdf. Accessed December 2, 2013.

menstrual fl ow.49 Theoretically, use of the additional EE 
would contribute to the stabilization of bleeding pat-
terns even though the overall dose of EE is low, but in 
reality, studies have shown increases and decreases in 
BTB. Extended cycle or continuous CHCs are an op-
tion for women with hormone withdrawal symptoms, 
dysmenorrhea, endometriosis, menorrhagia, or women 
who simply desire fewer menstrual cycles. With contin-
uous regimens, unscheduled bleeding is seen more fre-
quently but it is reduced over time.

Use of CHCs containing 50 mcg estrogen should be 
reserved for women requiring additional estrogen to 
prevent intermenstrual bleeding (e.g., women using 
drugs that induce hepatic enzymes) or women who 
have recurring functional ovarian cysts while on OCs 
containing less than 50 mcg estrogen.

For fi rst-time CHC users, it is best to see them 
3 months after initiation of pills to monitor side effects, 
blood pressure, proper usage, etc.

third-generation progestins were superior to fi rst-gen-
eration progestins for cycle control.45 Multiphasic pills 
were created to decrease total hormone levels and side 
effects with increasing cycle control. So far, this has 
not been shown to be the case, but many studies were 
comparing different progestational agents. A recent pro-
spective study in Iran compared LNG in a monophasic 
and triphasic formulation. There was no difference in 
side effects, but the triphasic pill was superior for cycle 
control.46 Because we do not have enough evidence that 
triphasic pills have improved bleeding profi les, some ex-
perts recommend starting with the cheaper monopha-
sic pills for new users.47 Biphasic pills have the worst 
cycle control and are rarely used.48

Many newer CHCs also have an extended cycle reg-
imens that have 24 to 28 hormone pills and typically 
use 20 to 25 mcg of EE. This decreases the chance of 
ovulation, decreases side effects of endogenous estro-
gen production, and decreases the days and amount of 
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T A B L E  1 . 7  Instructions for Patients Who Missed an 
Oral Contraceptive Pill

Consecutive Pills 
Omitted Time in Cycle Instructions to Patient

1 Any time Take missed pills immediately and 
next one at regular time

2 First week Take two pills every day for next 
2 days, and then resume taking 
pills on regular schedule.a,b

2 Third week Take one pill every day until last 
day of  third week.a

Dispose of  placebos and begin 
new pack next day.

�3 Any time Take one pill every day until last 
day of  that week.

Dispose of  placebos and begin 
new pack next day.a

In the event of  vomiting, the dose must be repeated or inserted vaginally.
aAdditional contraceptive measures should be used as soon as the omission of  oral 

contraceptive pills is discovered. These additional measures should be used for at 
least 7 days.

bEC should be taken in the event of  unprotected intercourse if  two or more pills are 
missed in the fi rst week.

STEROIDAL CONTRACEPTION: OTHER

Progestin-Only Contraceptive Pill

The progestin-only pill is an alternative for breast-feeding 
women and women with conditions that preclude the 
use of estrogen, yet they still retain many of the advan-
tages of CHCs: decreased blood loss, menstrual cramp-
ing, and premenstrual syndrome symptoms.

All progestin-only contraceptives cause bleeding pat-
tern changes.51,52 Approximately 40% of patients will 
ovulate with the progestin levels achieved with a pro-
gestin-only regimen. Although the exact mechanism(s) 
of action are unknown, it is known that the cervical 
mucus becomes thick and hostile, rendering it relatively 
impermeable to sperm. In addition, the endometrium is 
out of phase, making nidation less likely.

Progestin-only contraceptives can be used by almost 
every woman and have few medical contraindications 
(active liver disease or liver tumor being one). Early 
postpartum administration may slow involution of the 
uterus after delivery and prolong postpartum spotting 
and bleeding. A major disadvantage is that they must 
be taken at the same time every day. Therefore, emer-
gency contraception should be taken if there is a delay 
of 3 hours or more.

Injectables

Depo Medroxyprogesterone Acetate

DMPA is the only injectable contraceptive available in the 
United States, although Cyclofem and Mesigyna (com-
bination injectables) are available in other  countries. 

Interactions With Other Drugs

With the exception of rifampicin (Rifampin) or rifabu-
tin, broad-spectrum antibiotics have not been shown to 
decrease the effectiveness of CHCs. Certain anticonvul-
sants and certain antiretrovirals can reduce effective-
ness. During rifampicin or rifabutin use, it is suggested 
that additional contraceptive measures be used. For se-
lect anticonvulsants, a higher dose CHC can be used. 
For certain antiretrovirals, a DMPA or an IUD is a better 
choice. A current drug history should be taken when 
prescribing OCs, and the user should report new medi-
cations. For a brief list of various drugs and their interac-
tions with COCs, refer to Table 1.6.

Starting and Stopping the Pill

The patient may start on Sunday (Sunday start), on the 
fi rst day of menses (fi rst day start), or immediately (quick 
start). The quick start is recommended by many experts 
because it mitigates confusion about instructions, preg-
nancy before pills are started, or forgetting to fi ll the 
prescription. For a Sunday start, the patient is instructed 
to begin taking her pills on the fi rst Sunday after the 
onset of menstruation, which avoids withdrawal bleed-
ing on the weekends. If menstruation begins on a 
Sunday, the fi rst tablet is taken that day. For the quick 
start and Sunday start methods, a negative pregnancy 
test and backup contraception for the fi rst 7 days are re-
quired. For patients beginning a fi rst day start, they are 
instructed to take their fi rst pill on the fi rst day of men-
ses. Patients are also instructed to take their pills at the 
same time each day and to use some type of mnemonic 
or cue to avoid missing pills. Also, a discussion of emer-
gency contraception is recommended for the possibility 
of imperfect use.

Missed Pills

If one pill is missed, the patient should take it as soon as 
possible and resume the rest of the pack as usual. Any 
time the patient misses two or more tablets, she should 
also use another method of contraception until she has 
taken a tablet daily for 7 consecutive days. If BTB occurs 
following missed tablets, it will usually be transient. The 
likelihood of ovulation occurring if only one or two tab-
lets are missed is low. Newer formulations, with a de-
crease in the pill-free interval, decrease the likelihood 
of ovulation if pills are missed during the early part of 
the cycle. Further instructions for patients can be found 
in Table 1.7.

Discontinuation of the Pill

Return to fertility is rapid following discontinuation of 
today’s low-dose CHCs. A recent review showed that 
the pregnancy rates after 12 months of discontinuation 
was similar to that of nonusers.50 Allowing 2 to 3 regular 
 cycles before attempting pregnancy is the ideal.
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A new subcutaneous formulation (DMPA-SC, 104 mg/
0.55 mL) has the advantages of being less painful and 
the potential for patient administration. The effi cacy 
and side effects are the same. Both formulations are ef-
fective within 24 hours; however, they should be ini-
tiated within 5 days of the last menstrual period or at 
anytime with a backup method for 7 days to err on the 
side of caution. Repeat injections should be given every 
12 weeks but can be given as early as 11 weeks or late 
as 13 weeks.

Vaginal Contraceptive Ring

This is a vaginal delivery system for administering com-
bination estrogen-progestin, which is changed monthly. 
The NuvaRing system consists of a fl exible, nonbiode-
gradable vaginal ring containing etonogestrel and EE. In 
two clinical trials evaluating the safety and effi cacy of 
the vaginal ring, pregnancy rates were between 1 and 2 
per 100 woman-years of use.64 It should be kept refriger-
ated before dispensing, and clinicians should be aware 
that it has a shelf life of only 4 months. The vaginal ring 
(outside diameter is 54 mm) is inserted by the woman 
and worn continuously for 3 weeks, after which it is re-
moved for 1 week to allow for a withdrawal bleed. After 
this 1 week, a new device is inserted. The device can 
be inserted on days 1 to 5 of the menstrual cycle. In 
clinical trials, about 18% of the women and 30% of the 
men reported feeling the ring occasionally during inter-
course. If this is a problem, the ring can be removed for 
intercourse but must be replaced within 3 hours. If the 
ring remains outside the vagina for longer than 3 hours, 
its effi cacy may be compromised. If it is removed or ex-
pelled from the vagina for longer than 3 hours, a backup 
method of contraception for 1 week is recommended.65 
If displacement of the ring occurs, the patient may rinse 
it off and reinsert it within 3 hours of expulsion. If the 
ring is left in the vagina for more than 3 weeks, ovula-
tion may continue to be inhibited for up to 2 weeks after 
the recommended-use period; therefore, it can be used 
continuously.66

The ring releases minimal amounts of EE into the cir-
culation yet maintains effi cacy and cycle control compa-
rable to the OC. Clinically, there is less BTB with the ring 
than with any other hormonal contraceptive method, 
and although there appears to be no diminished effi cacy 
with increasing body weight, it has not been studied in 
women weighing more than 200 lb.67

For noncontraceptive users starting use of the ring, 
an additional nonhormonal method of contraception 
is recommended for the fi rst week following the fi rst 
insertion. When backup nonhormonal contraception is 
used, diaphragms should be avoided because the contra-
ceptive ring can preclude proper placement of the bar-
rier contraceptive.

If switching directly from OCs, the ring can be in-
serted any time after the last active tablet is taken. When 

The typical side effects of DMPA concern menstrual 
changes, particularly with episodes of unpredictable ir-
regular bleeding during the fi rst months of use. A review 
of several studies determined that 37.5% of users experi-
enced irregular bleeding and 27.7% prolonged bleeding 
in the fi rst 3 to 6 months of use.52 With increasing dura-
tion of use, these episodes decrease and amenorrhea be-
comes common. If BTB persists, the next dose of DMPA 
can be given early or conjugated estrogens (1.25 mg) or 
EE (2 mg) may be given daily for 7 to 14 days for several 
cycles. Approximately 50% of women who use DMPA 
for 1 year report amenorrhea, and this is an advantage 
for women troubled with increased or irregular periods. 
By 3 years, approximately 80% of users are amenorrheic. 
Women may also complain of breast tenderness, weight 
gain, and/or depression.

Women with a history of long-term use of DMPA have 
lower bone mineral densities than nonusers, although 
this has not yet been associated with an increase in 
fracture rate, and numerous studies have shown this 
bone loss to be minimal and reversible.53–56 It is recom-
mended that this method not be continued for more 
than 5 years and that calcium intake be optimized. Bone 
mineral density scanning is not necessary and is a waste 
of  resources.

Another concern with the use of injectable contra-
ceptives is occasional delayed return of fertility follow-
ing discontinuation. This is not related to the duration 
of use. After discontinuing DMPA (Depo-Provera) to 
become pregnant, 50% of women conceive promptly.57 
In a small proportion of women, fertility is not reestab-
lished until as long as 18 months after the last injection. 
However, the use of DMPA has no permanent impact on 
the ability to conceive.58 Counseling is required before 
initiation of this method, which is obviously not ideally 
suited for simple spacing of pregnancy.

In a placebo-controlled trial, there was no relation-
ship between DMPA and weight change or in the bal-
ance of food intake and energy expenditure.59 In other 
trials, weight gain was similar to women using other 
methods. However, in obese adolescents and Navajo 
women, weight gain was increased.60

Women with sickle cell anemia, congenital heart 
disease, fi broids, or those older than age 35 years who 
smoke are excellent candidates for DMPA. There is no 
increase in stroke risk or MI or VTE with use of DMPA.59 
There is no link with cervical cancer, no increase in 
breast cancer risk, and a decrease in the incidence of 
anemia and pelvic infl ammatory disease.62 Depo-Provera 
is an excellent choice for epileptics because the high 
progestin levels raise the seizure threshold.63

DMPA is not teratogenic and is safe for use in lactat-
ing women. Although it is preferable to delay for 4 to 
6 weeks, it may be given immediately postpartum, even 
in women who are breast-feeding if the risk of immedi-
ate pregnancy is high. There is no good evidence that it 
exacerbates depression.61
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If a woman is interested in changing from CHCs to 
the patch, she should apply the patch on the fi rst day 
of her menses. No backup method of contraception is 
needed. If she is past the fi rst day of withdrawal bleed-
ing, she may apply the patch and use a backup method 
of contraception for the next week.

If the patch detaches (occurrence rate, 1.1%), it 
should be replaced immediately. Therefore, patient 
should be given a prescription for a replacement 
patch. Hormonal release from the patch is not signifi -
cantly affected by treadmill exercise or exposure to 
cold water, whirlpool, or sauna. Effi cacy and side ef-
fect profi les are not affected by the anatomic site of 
application (abdomen, buttocks, torso, or upper outer 
arm), although it should not be placed on the breasts.70 
Placement of the patch in an area where the skin stays 
taut (i.e., is not prone to wrinkle with movement or 
positions) is highly recommended. Makeup, lotions, 
or body oils should not be applied to where the patch 
will be placed, and on placement, the patch should 
be pressed fi rmly for 10 seconds to ensure complete 
adherence by all edges.

Effi cacy of the contraceptive patch is lower in women 
weighing more than 198 lb or 90 kg, although this may 
not be completely related to the delivery system because 
a similar decrease in effi cacy has been noted in women 
weighing more than 198 lb or 90 kg who are using com-
bination OCs.7,69 Clinical studies with the patch have 
shown a minimal effect on body weight with patch 
use.71 Contraindications, warnings, and precautions are 
similar to combination OCs.

In the fi rst two cycles of use, the patch was associated 
with a signifi cantly higher incidence of breast discom-
fort (which was primarily mild to moderate in nature) in 
comparison to the CHC. By the end of the second cycle, 
there was no signifi cant difference in breast discomfort 
between the two modalities.72 The patch should not be 
applied to any skin disruptions (e.g., eczema or sebor-
rheic lesions). The risk of VTE is the same at that for 
35 mcg EE pills.73

BARRIER METHODS OF CONTRACEPTION

Patients using barrier methods should be instructed re-
garding use of emergency contraception.

Diaphragm

The diaphragm can be an effective method of contra-
ception. Diaphragm failure rates for the fi rst year are es-
timated at 13 to 23%.74 When used faithfully, the failure 
rate is probably closer to 6%. The diaphragm is fi tted by 
the practitioner in the offi ce, preferably using actual dia-
phragms rather than rings. They are not a good choice 
for very anteverted or retroverted uteri. Sizes range from 
50 to 105 mm in diameter, with most women using a 
size between 65 and 80 mm.

switching from another method of birth control, the 
ring can be inserted when the previous method is dis-
continued.

On removal of the ring, follicle-stimulating hormone 
levels begin to rise almost immediately, and return to 
ovulation can be expected in several weeks.68

The most frequently reported side effects with the 
ring were vaginitis (13.7%), headache (11.8%), and leu-
korrhea (5.9%). It is believed that the ring has the same 
thromboembolic risk as CHCs. Discontinuation rates be-
cause of device discomfort are low (2.5%).67

Oil-based, local antifungal vaginal therapy has been 
shown to increase blood levels of the ring’s active ingre-
dients but should not have any effect on contraceptive 
effi cacy. Tampons and water-based spermicides such 
as nonoxynol-9 (N-9) do not alter serum levels of the 
active hormones. There is no risk of toxic shock syn-
drome from the ring because the ethyl-vinyl-acetate ring 
is  nonabsorbent.

Combination Hormonal Contraceptive Patch 
(Transdermal System)

The combination contraceptive transdermal system 
(Ortho Evra) consists of a 20-cm2 matrix-type patch con-
taining norelgestromin (the primary active metabolite 
of norgestimate) and EE. Due to its continuous delivery 
system, the patch is not associated with any peaks or 
valleys of serum hormonal concentrations, has overall 
higher levels of estrogen, and therefore may be more 
thrombogenic.

The Evra system uses a 28-day (4-week) cycle in 
which a new patch is applied each week for 3 weeks. 
There is a 7-day period in which no patch is worn (cor-
responding to the 7-day pill-free interval with OCs). In 
three large clinical trials with more than 22,000 cycles 
of use, the pregnancy rate (Pearl index) was approxi-
mately 1 per 100 woman-years of use.69

The recommendations for starting are the same as 
the pill. The start day is also referred to as the patch 
change day. A woman may change this day during the 
fourth week by applying a new patch early on the de-
sired day. If a woman is in the fi rst week of her cycle 
and has forgotten to apply a new patch, she should 
apply one as soon as she remembers but also use a 
backup method of contraception for the next 7 days. 
She should also note that her patch change day for suc-
cessive weeks has also been changed. If she is in week 
2 or 3 of her cycle, has forgotten to change the patch, 
and less than 48 hours have elapsed between her patch 
change day and recognition of the error, she simply 
needs to place a new patch. A backup method of con-
traception is not necessary, and her original patch 
change day remains the same. If more than 48 hours 
has passed, she should replace the patch, use a backup 
method of contraception, and note that her patch 
change date has changed.
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A practitioner experienced in the use of this device 
must fi t the Prentif and FemCap to the size of the cervix. 
The dome of the cervical cap covers the cervix and the 
rim fi ts snugly into the vaginal fornices. The brim ad-
heres and conforms to the vaginal walls. Approximately 
50% of women can be properly fi tted. Women with a 
long cervix, short cervix, small cervix, or one that is 
too anterior may not be suitable candidates for the cap. 
Unlike the diaphragm, the cervical cap may be used in 
women with relaxation of the anterior vaginal wall.

Women should be advised to check placement of the 
device prior to and after intercourse to confi rm correct 
positioning; the possibility of emergency contraception 
in the event of dislodgment during intercourse should 
also be discussed. A follow-up exam after prescribing is 
recommended, and the patient should wear the device 
into the offi ce so the clinician can confi rm proper place-
ment. If a speculum is used to determine proper place-
ment, it should be inserted only halfway into the vagina 
to avoid inadvertent dislodgment of the cervical cap.

Prior to use, the cervical cap should be fi lled one-
third with spermicidal jelly or cream, applied to the 
inside of the cap, which is then positioned over the cer-
vix by hand or with a special applicator. The cap should 
be inserted no less than 20 minutes and no more than 
4 hours prior to intercourse. It is advised that women 
insert the cervical cap prior to sexual arousal because 
lengthening of the vagina on arousal may make inser-
tion and proper placement more diffi cult. After inser-
tion and after each act of coitus, the cervix should be 
checked to ensure it is covered. The FemCap and Prentif 
should not be removed any less than 6 hours after inter-
course and all cervical caps may be left in place for up to 
48 hours. Removal of the Prentif or FemCap is done by 
exerting pressure on the rim to break the seal and eas-
ily removing it. Squatting seems to be the best position 
for removal of these devices. Cleaning of the device is 
best done with a mild soap. Heat, synthetic detergents, 
organic solvents, or sharp objects should not be used for 
cleaning purposes. The device should be inspected reg-
ularly for signs of puncture, perforation, or wear.

With FemCap, the past obstetric history can predict 
the necessary size about 85% of the time with nullipa-
rous women most often using the small size, with par-
ous women with abdominal modes of delivery requiring 
the medium, and with parous women with a history of 
vaginal delivery requiring the large size. In clinical tri-
als with the FemCap, it was noted that the risk of preg-
nancy was twice as high for parous women using the 
large device in comparison to nulliparous women using 
the small device or parous women using the medium-
size device. For this reason, parous women requiring 
the larger size should be strongly counseled about an in-
creased risk for pregnancy when relying on the FemCap 
as the sole means of contraception.78–80

When used with a spermicide, Prentif fi rst-year fail-
ure rates with perfect use are approximately 9%, but 

To fi t the diaphragm, place the middle fi nger against 
the vaginal wall and posterior cul de sac. Lift the hand 
anteriorly until the index fi nger is against the back of 
the symphysis pubis. Mark this point with the thumb to 
approximate the necessary diameter of the diaphragm. 
Insert the corresponding ring or diaphragm. Both the 
practitioner and patient are to assess the fi t. If it is too 
tight, a smaller size is chosen. If it is expelled with in-
creased intra-abdominal pressure, a larger size is needed.

The diaphragm should be placed no more than 
6 hours before intercourse. It should always be used 
with spermicide (about 2 teaspoons). It should be left in 
the vagina for about 6 hours, but no more than 24 hours, 
after coitus. Additional spermicide should be placed in-
travaginally without removing the diaphragm for each 
additional episode of intercourse. Oil-based lubricants 
should not be used with the diaphragm. After it is re-
moved, it should be washed with soap and water, rinsed, 
and dried. Powders should never be used on the dia-
phragm. Periodic checks for leaks should be done. The 
diaphragm should not be exposed to light or extreme 
temperatures during storage.

The incidence of urinary tract infections (UTIs) 
among diaphragm users is about twice that of women 
using CHCs. This may be due to pressure on the urethra 
with the diaphragm in place or increased colonization 
of the vagina with Escherichia coli.75,76 Voiding after in-
tercourse is helpful in avoiding UTI. A single postcoital 
dose of prophylactic antibiotics may also be used. There 
are some parous women with relaxation of the anterior 
vaginal wall in whom proper fi tting is diffi cult, although 
the fl at metal spring diaphragm may be tried in such in-
stances. Well-motivated, properly fi tted, and instructed 
women fi nd the diaphragm a very acceptable method of 
contraception. The diaphragm reduces the incidence of 
STIs, as well as cervical neoplasia, presumably by reduc-
ing acquisition of HPV and other pathogens.77 However, 
women at high risk of acquiring HIV or who have the 
virus should also use condoms. With a change in weight 
greater than 10 lb or after each pregnancy, the postpreg-
nant woman may need to be refi tted with a diaphragm 
of another size.

Cervical Cap

Currently, the cervical cap devices approved for use in 
the United States include the cavity rim cervical cap, the 
Prentif, FemCap, and the Lea’s Shield. Prentif comes in 
four sizes based on internal diameter size: 22, 25, 28, 
and 31 mm. FemCap is available in three sizes based on 
internal diameter size: 22, 26, and 30 mm. The Lea’s 
Shield comes in only one size and does not require fi t-
ting by a clinician. Although Prentif is a latex cervical 
cap, FemCap and Lea’s Shield are both made of medical-
grade silicone. The silicone caps are advantageous for 
women with latex allergies, and silicone is believed to 
resist odor formation.
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any genital contact occurs. Uncircumcised men must 
pull the foreskin back prior to placement. Before unroll-
ing and applying the condom, air should be squeezed 
out of the reservoir and the tip of the condom should ex-
tend beyond the end of the penis. The condom must be 
withdrawn prior to loss of the erection. Condoms may 
break during vaginal intercourse or withdrawal; slip-
ping and tearing are more common with polyurethane 
condoms than with latex ones, but polyurethane con-
doms are suitable for latex-sensitive users, and because 
they are thinner may offer enhanced sensitivity.86 The 
principal disadvantage of the use of the condom relates 
to an interruption of sexual foreplay, which can be min-
imized by incorporating its application during foreplay.

Although water-based lubricants can be used with 
any type of condom, petroleum-based lubricants should 
not be used with natural skin or latex condoms because 
they markedly decrease the strength of condoms, even 
with only brief exposure times. Polyurethane condoms 
may be used with any type of lubricant.

Male condom use has risen since the mid-1980s 
in the United States primarily as an HIV protection 
method. A meta-analysis of 25 studies found that male 
condoms offered a protective effi cacy of 84 to 87% to 
HIV infection.81,87 The latex condom is the only male 
condom shown to effectively prevent HIV transmission; 
condoms made from lamb intestines are permeable to 
virus particles, such as HIV and herpes.80 Theoretically, 
polyurethane condoms may offer similar HIV protection 
as the latex condoms, but this has not been clinically 
confi rmed yet. Users must realize that to reduce the risk 
of HIV transmission, latex male condoms must be used 
with each and every act of sex.

In addition to the decreased transmission of HIV, 
latex condoms also offer good protection against 
other viral and bacterial STDs such as Neisseria gon-
orrhoeae, Chlamydia trachomatis, and Trichomonas 
infections.88 Debate exists as to the extent of protection 
they may offer in preventing transmission of the herpes 
and HPVs if virus particles are located on the groin or 
vulvar areas.89,90

Female Condom

The FDA approved the female condom in 1994 (Fig. 1.3). 
There are several studies that evaluated its use and ef-
fectiveness. One study included female employees of 
two hospitals in Cape Town, South Africa. Twenty-three 
of 52 participants used all 10 of the devices issued to 
them, 21 stated that they or their partner(s) did not 
enjoy using the method, and an additional 9 had other 
problems with it. One problem that has been reported 
is that the device is noisy. Sexual responsivity, however, 
was the same or better in 52%, and overall acceptability 
was 52%. Compared with the male condom, 50% of the 
women and 44% of their partners considered the device 
as good, or better than, the male condom.91 In the initial 

with typical use, failure rates are estimated at 20% for 
nulliparous women and 26 to 40% for parous women.81 
Like other vaginal barrier methods, the cap is associated 
with increased incidence of UTIs, bacterial vaginosis, 
and vaginal candidiasis when used with a spermicide.82 
Cervical caps do not decrease the risk of transmission of 
STDs. They have been associated with disruption of the 
cervicovaginal epithelium, although the actual clinical 
ramifi cations of this are unclear.

The cervical cap should not be used in women with 
active vaginal, cervical, or pelvic infections or vaginal 
or cervical lesions. Use of the cap during menstruation 
is discouraged because of the possibility of an increased 
risk of toxic shock syndrome and endometriosis; this 
possibility is theoretical, and no clinical evidence exists 
to disprove or support this to date.

Sponge

The Today sponge is a physical and a chemical barrier 
that fi ts closely over the cervix, absorbs semen, and 
releases spermicide. It is available without a prescrip-
tion. Another similar sponge that can be ordered via the 
Internet is the Protectaid sponge, which contains three 
spermicides, including a lower dose of N-9 that may re-
duce mucosal irritation. Whereas the Today sponge can 
be inserted immediately before coitus or up to 24 hours 
in advance, the Protectaid sponge should be inserted no 
more than 12 hours in advance. Both sponges should 
be left in the vagina for 6 hours after intercourse. The 
Today sponge can be used continuously for 24 hours.

Failure rates for the sponge are similar to use of sper-
micide alone and are higher than diaphragm use.83 As 
with the cervical cap, parous women experience fail-
ure rates approximately double those of nulliparous 
women.83,84

Male Condom

Male condoms are the third most popular contraceptive 
method employed by married couples in the United 
States, following sterilization and OCs. First-year failure 
rates with condom use are reported to be 8 to 15%, al-
though use of the condom by highly motivated couples 
has a failure rate of 2 to 4%.85,86 Contraceptive failure 
rates are lower in women older than the age of 30 years, 
those who seek to prevent pregnancy rather than delay 
it, and women of higher socioeconomic-economic sta-
tus and level of education.

Most current condoms are made of latex. There are 
also “natural skin” male condoms which are made of 
lamb’s intestine. Newer materials such as polyurethane 
are also used for condoms. Allergic reactions to latex or 
chemicals in the latex can occur, either immediately or 
as delayed reactions.

Clinicians should never assume pre-existing knowl-
edge on proper condom use on the part of their patients. 
It is important to place the condom on the penis before 
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Most  spermicides employ N-9 in concentrations rang-
ing from 3 to 20%. N-9 is not absorbed from the vagina. 
Other spermicides, such as octoxynol-9 or menfegol, 
are offered in some over-the-counter vaginal contracep-
tives, usually with 60 to 100 mg per vaginal application, 
but the FDA has stated that their effi cacy and safety re-
main unproven.

Timing of the application of the spermicide is an im-
portant determinant of effi cacy and although some must 
be inserted no more than 1 hour before coitus, others 
simply require enough time to melt or dissolve intra-
vaginally prior to coitus. All must be reapplied for each 
act of intercourse. Aerosol foams offer better protection 
than the jellies, and melting suppositories provide poor 
intravaginal distribution.94 The jelly, cream, and foam 
preparations are good for use up to 80 minutes prior to 
intercourse. The tablets and suppositories are good for 
1 hour or less.

Effi cacy of spermicides is highly product and user- 
dependent. Failure rates with perfect use are approxi-
mately 6%, whereas overall failure rates are approximately 
26%. Unfortunately, the correct use of spermicides does 
not correlate with years of experience of use.92

Occasionally, spermicides may cause allergic reac-
tions or yeast infections and may promote UTIs through 
alterations of the normal bacterial fl ora of the vagina.81

Since the mid-1980s, spermicides, including N-9, 
have been recommended for the prevention of STDs, 
including HIV. However, more recent studies indicate 
that N-9 causes an increase in genital ulcers and vagi-
nal infl ammation.95,96 This raised concerns regarding 
the possibility of increasing the risk of HIV transmis-
sion. Several randomized trials have been performed 
more recently to evaluate the effectiveness of N-9 in 
prevention of STDs. Three different preparations of 
N-9 have been examined, including fi lm, gel, and vag-
inal sponge. These investigators concluded that N-9 
is not effective in preventing gonorrhea, chlamydia, 
trichomoniasis, syphilis, or HIV infection.95,98,99 In ad-
dition, in one study using vaginal sponges with N-9, 
there was nearly a 50% increase in the transmission 
of HIV compared with the placebo group.97 As a re-
sult of these fi ndings, the Centers for Disease Control 
and Prevention (CDC) no longer recommends the 
use of spermicides containing N-9 for vaginal or anal 
 intercourse.99

The use of spermicides does not increase the risk 
for spontaneous abortion, birth defects, or low birth 
weight.100

EMERGENCY CONTRACEPTION

Emergency contraception (EC), also known as postco-
ital contraception or the “morning after” pill, has been 
available for more than 30 years. These products delay 
ovulation and interfere with sperm transport but do not 
abort the zygote.

U.S. trial, there was a pregnancy rate of 15% in 6 months, 
although with perfect use the pregnancy rate is prob-
ably 3%.92 The female condom should not be used with 
a male condom because this may increase slippage and/
or breakage.81

Current experience shows that the female condom 
is an acceptable method for some couples. Although in-
tended for single use only, some women reuse them for 
fi nancial reasons. The female condom may be used for 
up to eight cycles of vaginal intercourse (and subsequent 
washing, drying, and relubrication with use) without 
any signifi cant compromise to its structural integrity.93 
A clear advantage is that it is a female-controlled contra-
ceptive that provides protection against STDs, including 
HIV. Directions regarding placement of the female con-
dom can be found in Appendix 1.C.

SPERMICIDES

Spermicides are supplied as jellies, creams, foams, 
melting suppositories, foaming tablets, and soluble 
fi lms. N-9 is the active ingredient in almost all sper-
micides available in the United States, and it works by 
disrupting the integrity of the sperm cell membrane.81 

FIGURE 1.3 Female condom.
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NATURAL METHODS

Fertility Awareness–Based Methods

Fertility awareness–based (FAB) methods, also known as 
the rhythm method or periodic abstinence, encompass 
six techniques: the standard days method, the TwoDay 
method, the calendar rhythm method, the basal body 
temperature (BBT) method, the ovulation method, and 
symptothermal method. These methods are an option for 
the patient who does not want or cannot use other contra-
ceptive methods. All are based on the fact that pregnancy 
is most likely to occur for only about 6 days of the men-
strual cycle.4 This is based on the ability of sperm to live 
in the female reproductive tract for 5 days and the ovum 
lack of viability for more than 24 hours. These methods 
also use physical changes, such as BBT and changes in 
cervical mucus (copious, watery, thin, stretchy), to deter-
mine the fertile window. These methods are contraindi-
cated in women with irregular cycles, perimenopausal 
women, and women who recently gave birth, had an 
abortion, recently stopped another form of birth control, 
or are currently breast-feeding because these situations 
make it very diffi cult to predict ovulation.

The failure rate of FAB methods with typical use 
is usually estimated as 12 to 25% per year, with the 
TwoDay and standard days methods being most effec-
tive. There are several reasons for this. A principal rea-
son is that sperm may survive for up to 5 days in the 
fallopian tube or in the pelvic peritoneal cavity.107 Also, 
ovulation can occur before or after days 10 to 17 of the 
menstrual cycle. In addition, strict compliance with ab-
stinence may be unreliable and misinterpretations of 
cervical mucus changes may occur. FAB methods can 
be supplemented with the use of over-the-counter ovu-
lation predictor kits, especially ones that detect both 
estrone-3-glucoronide and luteinizing hormone (LH), to 
more accurately assess when abstinence is necessary.106

Standard Days Method

In women with menstrual cycles of at least 26 days and not 
more than 32 days, instructions not to have unprotected in-
tercourse on days 8 to 19 of the cycle are given. This is the 
simplest method to teach and the one that has the fewest 

Three products—Preven, Plan B, and Ella—are cur-
rently approved by the FDA for the use of emergency 
contraceptive. Preven is simply the Yuzpe regimen 
(two doses of two COC tablets taken 12 hours apart, 
each with a combination of 50 mcg EE and 250 mcg 
LNG), which includes a pregnancy test and patient 
instructions. Plan B is a progestin-only formulation 
(LNG) that can be taken up to 72 hours after unpro-
tected intercourse (but may be effective for up to 
120 hours). Ella (30 mg ulipristal acetate, a selective 
progesterone  receptor modulator) was recently ap-
proved and is  effective up to 120 hours (5 days post 
risky intercourse).

A WHO-sponsored study demonstrated that the LNG 
regimen is more effective than the Yuzpe method. The 
proportion of pregnancies prevented in the LNG group 
was 85% (compared with the predicted rate that would 
have occurred with no EC), whereas the Yuzpe method 
prevented only 57% of pregnancies.101 Ella had a similar 
effi cacy to LNG in the fi rst 72 hours.102

Treatment effi cacy of EC is related in part to the tim-
ing of the fi rst dose and the sexual exposure. The sooner 
after exposure the fi rst dose of EC is administered, the 
greater the effi cacy. For all regimens, the greatest pro-
tection against pregnancy is offered within the fi rst 
24 hours after unprotected sex. It is important that the 
patient understands if she continues to have unprotected 
sex, she may still become pregnant.

Side effects are also less with the LNG and ulipris-
tal regimens. About 50% of users of the Yuzpe regimen 
experienced nausea and 20% report vomiting. In com-
parison, 23 and 6% had nausea and vomiting for the LNG 
regimen versus 15% and less than 5% for ulipristal.102,103 
As a proactive approach, it is recommended that an anti-
emetic be taken 1 hour prior to the fi rst postcoital Yuzpe 
dose.104 For all progesterone-only regimens, effi cacy was 
less in women with a BMI greater than 30.

Both WHO and the International Planned Parenthood 
Federation fi nd no absolute evidence-based contraindi-
cations to the use of EC, except for a known established 
pregnancy (e.g., a positive pregnancy test). The FDA-
approved labeling in the United States does list clotting 
problems, ischemic heart disease, stroke, migraine, 
liver tumors, breast cancer, and breast biopsies as con-
traindications. Because the duration of therapy is short, 
the usual medical contraindications to long-term use 
of steroidal contraceptives are probably not applicable 
to EC.105

Other formulations marketed for use as combina-
tion hormonal methods have been studied for the use 
as emergency contraceptives. For additional informa-
tion on other regimens that may be useful for EC, see 
Table 1.8.

Insertion of copper IUDs within 5 days of unpro-
tected sex is another method of providing EC. An emer-
gency IUD insertion reduces the risk of pregnancy by 
about 99%.

T A B L E  1 . 8  Emergency Contraceptive Regimens 
(Other Than Ella or Plan B)

Conjugated estrogens (Premarin) 30 mg twice a day � 5 days or 10 mg 
four times a day � 5 days or 25 mg IV immediately and again 24 h later

Ethinyl estradiol (Estinyl) 2.5 mg twice a day � 5 days or 5 mg four times 
a day � 5 days

Oral contraceptive regimensa

Ovral two tablets immediately and again 12 h later
Levlen, Levora, Lo/Ovral, Nordette, Tri-Levlen, or Triphasil four 
tablets immediately and again 12 h later

a  In the event of  vomiting, the dose must be repeated.
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secretions) until the fi rst appearance of a larger amount 
of very thin, slippery mucus. After that, abstinence re-
sumes until 4 days after the last day the almost liquid-like 
discharge was present. Unprotected sex must be avoided 
for 14 to 17 days out of each cycle. A different approach 
is to avoid intercourse until after ovulation has occurred 
(as noted by BBT or cervical mucus). Ovulation can also 
be determined in advance by urinary measurements of 
luteinizing hormone and estradiol, but this often requires 
the expense of three to four determinations per cycle.

Symptothermal Method

This method combines the use of BBT, changes in cervi-
cal secretions, and other physical changes, such as mittel-
schmerz and cervical texture. It can be used by women 
with any type of cycle. It is cumbersome, however, and 
unprotected intercourse must be avoided for 12 to 17 days.

Lactational Amenorrhea Method

The contraceptive effect of lactation has been long recog-
nized. A 2003 Cochrane review reported that lactational 
amenorrhea was 98% effective when three conditions 
were present: there is amenorrhea, the baby is exclusively 
or almost exclusively breast-fed on demand, and that the 
method is not relied upon for more than 6 months. If 
any of these criteria are not met, another method must 
be used.109 Pregnancy rates with supplementation are 
approximately 2.9 and 5.9% at 6 and 12 months, respec-
tively.110 It is obvious that if menstrual periods resume 
(at least 2 days of bleeding), the risk of conception is 
increased, but lactation still appears to provide some 
additional protection against pregnancy, perhaps by im-
perfect ovulation and/or endometrial response.

STERILIZATION

Female Sterilization

Sterilization is one of the most common methods of 
contraception in the United States. Most procedures are 
done in an outpatient surgical setting, although some 
are done in private offi ces. The mortality rate for ster-
ilization is 1.5 per 100,000 procedures. This is lower 
than the mortality associated with childbirth (10 per 
100,000).111 The average failure rate in the fi rst year is 
0.5% for female sterilization and 0.1 to 0.15% for male 
sterilization, with the actual rate being operator, patient, 
and technique dependent.112 Techniques that rely on 
more equipment have a higher failure rate secondary to 
technical problems.113,114 Female patients younger than 
age 35 years have a higher failure rate, as do women 
who are not lactating at the time of the procedure.

With sterilization currently being readily available, 
careful consideration and counseling is in order. This is 
particularly true of women younger than age 30 years, 
and the procedure should generally be limited to the 
patient who is presumably in a long-term relationship. 

number of days requiring abstinence or barrier contracep-
tion. CycleBeads have been shown to be very helpful.108

TwoDay Method

This method is a simple method based on the presence 
or absence of cervical mucus. Patients avoid unprotected 
intercourse all days with increased, thin, clear, stretchy 
cervical secretions. Unprotected intercourse may re-
sume when there are no secretions for 2 consecutive 
days. It can be used in women with any cycle length.

Calendar Rhythm Method

The calendar technique requires the woman to record the 
length of her menstrual cycle for 6 months. She then sub-
tracts 18 days from her shortest cycle and 11 days from her 
longest cycle to determine her fertile period and abstains 
from intercourse during that time. For example, if a wom-
an’s cycle averages 27 to 31 days, her fertile period would 
start on day 9 of her menstrual cycle (including the fi rst 
day of her cycle in the count) (27 � 18 � 9) and end on 
day 20 of her menstrual cycle (including day one of her 
cycle in the count) (31 � 11 � 20). This method is not rec-
ommended for women whose cycle is less than or equal to 
25 days or if it varies by more than 8 days between cycles. 
It is more successful if used in combination with other 
periodic abstinence methods.

Basal Body Temperature

The determination of temperature is a way of estimating 
the day of ovulation in each cycle. A special thermometer 
is available, making it easier to determine if there is a rise in 
BBT. With the rise in progesterone that follows ovulation, 
there is an increase in the BBT of 0.5 to 1°F. The woman 
must check her temperature on awakening, but before aris-
ing, and record the reading on a graph. Abstinence from 
intercourse starts on the fi rst day of menses and continues 
until there is at least a 3-day duration, consecutively, of el-
evated BBT. This technique requires a fairly long period of 
abstinence. It is worth remembering that weekends, which 
often involve later hours and arising later, will tend to cause 
an elevation of the BBT that may approach 0.4 or 0.5°F, so 
that only persistence of the elevation in following days will 
be a certain determinant that ovulation has occurred. It 
is also useful to remember that the progesterone-induced 
temperature elevation begins only after ovulation, which 
is why its usefulness is mainly retrospective.

Ovulation Method

The time of ovulation can be identifi ed by the amount and 
consistency of cervical mucus, and in this case, imminent 
ovulation can be anticipated before it occurs. Endogenous 
levels of estrogen and progesterone directly infl uence 
the quantity and quality of cervical mucus. Women are 
taught to recognize these changes. Abstinence is recom-
mended during the menses, and then may occur every 
other day (as not to confuse semen with a change in 
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such changes a signifi cant time to develop. In similar, 
paired studies of poststerilization on women conducted 
several years apart, both Rulin and DeStefano showed an 
increased prevalence of pain in the latter studies.120–123

There have been anecdotal reports about the prevalence 
of hysterectomy after sterilization. Hillis et al. reported 
that the cumulative probability of undergoing hysterec-
tomy within 14 years after sterilization was 17%.124 The 
highest likelihood occurred among women who reported 
a history of endometriosis or noted prolonged bleeding 
prior to sterilization. Not surprisingly, women with gy-
necologic disorders were at greater risk of hysterectomy 
than were women without these disorders.124 Women may 
be reassured that there is no detrimental effect on sexual 
response associated with tubal sterilization.125

A noncontraceptive benefi t of tubal ligation is the re-
duction of ovarian cancer. Multiple small studies, fl owed 
by a meta-analysis in 2011 have shown signifi cant reduc-
tions for most types of ovarian cancer.126 In fact, there 
has been evidence that bilateral salpingectomy alone re-
duced the cancer risk in BRCA1/BRCA2 carriers.127

The FDA has approved two hysteroscopic methods of 
permanent female sterilization, the Essure in 2002 and 
Adiana in 2010. They can be performed in the offi ce or 
outpatient. Both work after implants are placed in the fal-
lopian tubes, inducing scar tissue formation and eventual 
occlusion. Women must use alternate forms of contracep-
tion at least for 3 months after the procedure and until 
proper implant placement is confi rmed by hysterosalpin-
gography. Because the Adiana procedure uses a silicone 
insert and radio-frequency ablation to occlude the tube 
instead of a nickel insert, evaluation of tubal occlusion can 
be more diffi cult. The Adiana insert is smaller and, theo-
retically, could cannulate tubes (with distal blockage or 
spasm) that the Essure could not. A notable difference is 
the resultant clinical pregnancy risk, with the Essure re-
porting no pregnancies in 643 women with confi rmed oc-
clusion for over 9 years. In contrast, the Adiana procedure 
has reported 12 pregnancies in 570 women over 5 years.128 
Bilateral placement rates were similar. However, bilateral 
occlusion was less with the Adiana system and more pa-
tients required a second procedure for bilateral occlusion 
with the Essure. Both procedures are tolerated well and 
have high satisfaction scores. At this point in time, the cost 
per patient is the same for the two procedures.128

Male Sterilization

Permanent surgical sterilization of men is done in the of-
fi ce and is safer, easier, and less expensive than surgical 
sterilization of women. In the “no scalpel” technique, a 
sharpened dissection forceps is used to pierce the skin and 
dissect the vas deferens. Complications are uncommon but 
may include some bleeding, hematoma formation, infec-
tion, or local reactions to anesthetics or sutures. A patent 
reanastomosis is achieved in approximately 86 to 97% of 
men seeking reversal of the vasectomy, although their fer-
tility rates are considerably less due to a variety of issues.

These criteria are obviously not the case when a disease 
is present that could be worsened by the complication of 
subsequent pregnancy. The median age at sterilization is 
30 years, and there is a higher incidence of regret in 
women sterilized before age 30 years and among those 
who divorce and remarry. In certain ethnic cultures, a 
woman incapable of bearing children may be consid-
ered “damaged” to some degree. The question needs to 
be asked, “What if something happened to your part-
ner, or to one of your children—would this change your 
mind?” The decision should be regarded as irrevocable 
and unseemly optimism for the possibility of uncompli-
cated reversal should be faced with facts of insurance 
payments, the increase in risk of ectopic pregnancy, and 
the greatly diminished chance of success in the event of 
any type of cauterization procedure. An informed con-
sent should state the risk of failure and the increased 
rate of ectopic pregnancy in that event.

Currently, the four most commonly used methods of 
sterilization in the United States include sterilization in 
conjunction with cesarean section or other abdominal sur-
gery, immediate postpartum partial salpingectomy, mini-
laparotomy, or laparoscopy. An interval minilaparotomy 
approach would certainly be appropriate if the patient’s 
history or pelvic fi ndings suggested the possibility of signif-
icant pelvic adhesions and perhaps distortion of anatomy.

A more recently published, multicentered, prospective, 
cohort study involving 10,685 women was reported from 
the U.S. Collaborative Review of Sterilization (CREST). The 
CREST data show that failures continue beyond the fi rst 
year: By 5 years, more than 1% of women had a steriliza-
tion failure, and by 10 years, 1.8% failed.115 It is well known 
that the risk of ectopic pregnancy after tubal sterilization 
is greatly increased. Failures of sterilization are associ-
ated with a higher rate of ectopic pregnancies, with the 
incidence depending on the surgical procedure originally 
performed. Bipolar cauterization has a higher incidence of 
ectopic pregnancy associated with tubal failures than me-
chanical occlusion.116 Another study found 7.3 tubal preg-
nancies per 1000 procedures, and found that bipolar tubal 
coagulation before the age of 30 years had a probability of 
ectopic pregnancy 27 times greater than women of similar 
age who underwent postpartum partial salpingectomy.117 
The same study also showed that a history of tubal steril-
ization does not rule out the possibility of ectopic preg-
nancy, even 10 years after the procedure.117 The overall 
risk for ectopic pregnancy in sterilized women, however, 
is still lower than if they were not sterilized.

The fi rst suggestion of a “post-tubal syndrome” was 
in 1951.118 The CREST multicenter prospective study on 
this subject showed that of patients interviewed imme-
diately prior and again poststerilization for up to 5 years, 
35% report higher levels of menstrual pain, 49% reported 
very heavy increase in menstrual fl ow, and 10% reported 
increased spotting between periods, at the fi fth year. 
During the fi rst year, a lesser degree of pain and hyper-
menorrhea was found.119 It is obvious that aging of the 
cohort may be a factor, as well as the fact that it takes 
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C L I N I C A L  N O T E S

● In general, the estrogen-related contraindications 
are for those patients with cardiovascular disease, 
with thromboembolic disease or risks, and with 
liver disease. Hormone levels in pregnancy are far 
higher than those produced by contraceptive pills.

● Progestin-only methods and nonhormonal methods, 
such as the copper IUD, are a good option for women 
with relative or strong contraindications to estrogen.

● LARC methods (IUDs and implants) are safe and ef-
fective and should be considered fi rst line, even in 
adolescent patients.

● Women should not be denied contraception be-
cause they do not have a recent Pap smear or STD 
screening.

● Healthy women older than age 35 years who do not 
smoke and are not obese can safely take CHCs.

● The need for safe and effective contraceptive meth-
ods remains great in the perimenopausal period as 
evidenced by the high unintended pregnancy rate in 
this age group.

● For perimenopausal women, CHCs or the vagi-
nal ring should be the method of choice for non-
smoking, nonobese women to regulate menstrual 
periods, provide contraception, control vasomotor 
symptoms, protect bone health, and reduce the risk 
of endometrial and ovarian cancers.

● CHCs are contraindicated in the presence of cere-
brovascular disease.

● CHCs are second-line in a patient with a history 
of classic migraine (migraine with focal neurologic 
symptoms or aura lasting more than 1 hour) due to 
an increased potential for stroke.

● There is no impact of CHCs on the pattern or fre-
quency of seizures.

● Some anticonvulsants can decrease serum concen-
trations of estrogen and thus may increase the likeli-
hood of intermenstrual bleeding among patients on 
CHCs but do not increase chance of pregnancy.

● Obesity is an independent risk factor for VTE and 
for contraceptive failure.

● For women with hypertension, if their blood pres-
sure is controlled and no vascular disease is present, 
CHCs are not contraindicated.

● If a woman’s triglycerides are above 350 mg/dL or 
in patients with familial hypertriglyceridemia, OCs 
should be avoided because they may precipitate 
pancreatitis and/or adversely affect the patient’s risk 
for cardiovascular disease.

● In general, OCs can be safely used by women with 
MVP who are symptom free.

● Young diabetic women who are free of retinopathy, 
nephropathy, hypertension, or other complicating 

vascular disease(s) are appropriate candidates for 
low-dose contraceptives.

● Women with sickle cell anemia, congenital heart 
disease, or those older than age 35 years who smoke 
are excellent candidates for DMPA.

● Overall, the risk of breast cancer in women who 
take OCs until they are 55 years of age appears to 
be no different from that of nonusers.

● If prolonged immobilization is expected, stopping 
CHCs 1 month prior and use of a barrier method is 
advisable.

● The Mirena IUD releases 20 mcg LNG daily and has 
been approved for 5 years of use.

● The progesterone IUD may decrease blood fl ow 
by 40 to 50% and improve dysmenorrhea so its use 
may be preferable in women experiencing heavy or 
painful periods.

● The copper IUD has been approved for 10 years of 
use. It has the highest effi cacy with the lowest cost.

● The copper IUD may increase menstrual fl ow up 
to 50% and can be mitigated by NSAID use. The 
increased menstrual fl ow subsides over time.

● If a pregnancy occurs with an IUD in place, the 
device should be removed as soon as possible, re-
gardless of whether termination or pregnancy con-
tinuation is planned.

● Women who become pregnant with an IUD in 
place have an increased rate, approximately 50%, 
of spontaneous abortion. After removal of the 
IUD, the spontaneous abortion rate decreases to 
about 30%.

● Implanon, a single-rod subdermal implant the size 
of a matchstick, releases 68 mg of etonogestrel over 
3 years. It does not affect bone mineral density.

● Few antimicrobial agents can interact with the phar-
macokinetics and effi cacy of sex steroid hormones 
present in OCs.

● In choosing a CHC, the optimal formulation will 
comprise the lowest effective dose with acceptable 
bleeding profi les and minimal side effects.

● Monophasic pills with 20 mcg EE are a good choice 
for new users.

● Yasmin and YAZ are both FDA approved for PMDD. 
These are also a good choice for polycystic ovarian 
syndrome, hirsuit, or hypertensive patients because 
drospirenone is antiandrogenic and a diuretic.

● The key to success in prescribing CHCs is an in-
formed patient because unscheduled bleeding and 
side effects of are a major source of patient noncom-
pliance and discontinuation.

● Extended cycle or continuous CHCs are an option 
for women with hormone withdrawal symptoms, 

(continues)
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dysmenorrhea, endometriosis, menorrhagia, or 
women who simply desire fewer menstrual cycles.

● Unscheduled bleeding is seen more frequently 
with continuous regimens but is reduced over time. 
Additional estrogen can be given to stabilize the 
 endometrium.

● The quick start is recommended by many experts 
because it mitigates confusion about instructions, 
pregnancy before pills are started, or forgetting to 
fi ll the prescription.

● Although a third of women will experience irregular 
bleeding after the fi rst 3 to 6 months of use, approxi-
mately 50% of women who use DMPA for 1 year and 
80% for 3 years report amenorrhea.

● It is recommended that the DMPA method not be 
continued for more than 5 years and that calcium 
intake is optimized.

● A new subcutaneous formulation (DMPA-SC, 104 mg/
0.55 mL) has the advantages of being less painful 
and the potential for patient administration.

● The NuvaRing system consists of a fl exible, non-
biodegradable vaginal ring containing etonogestrel 
and EE that is worn for 3 weeks. The vaginal ring 
should be kept refrigerated before dispensing, and 
clinicians should be aware that it has a shelf life of 
only 4 months.

● There is less BTB with the vaginal contraceptive 
ring than with any other hormonal contraceptive 
method.

● The effi cacy of the vaginal contraceptive ring has not 
been studied in women weighing more than 200 lb.

● The contraceptive patch system uses a 28-day 
 (4-week) cycle in which a new patch is applied each 
week for 3 weeks. There is a 7-day period in which 
no patch is worn (corresponding to the 7-day pill-
free interval with OCs).

● Hormonal release from the contraceptive patch is 
not signifi cantly affected by treadmill exercise or 
exposure to cold water, whirlpool, or sauna nor 

is it  affected by the anatomic site of application 
( abdomen, buttocks, torso, or upper outer arm), al-
though it should not be placed on the breasts.

● Patients using barrier methods should be instructed 
regarding use of EC.

● Because there is evidence that N-9 may actually in-
crease the risk of HIV transmission, the CDC no 
longer recommends the use of spermicides contain-
ing N-9 for vaginal or anal intercourse.

● EC delays ovulation and interferes with sperm trans-
port. This can be achieved by insertion of a copper 
IUD, or by the Yuzpe, Preven, Plan B, or Ella regimens.

● The greatest protection against pregnancy is offered 
within the fi rst 24 hours after unprotected sex.

● Fertility awareness–based (FAB) methods, also 
known as the rhythm method or periodic absti-
nence, encompass six techniques: the standard days 
method, the TwoDay method, the calendar rhythm 
method, the BBT method, the ovulation method, 
and symptothermal method.

● Lactational amenorrhea is 98% effective when three 
conditions were present: the method is not relied 
upon for more than 6 months, there is amenorrhea, 
and the baby is exclusively or almost exclusively 
breast-fed on demand.

● Progestin-only pills are preferred for lactating 
women seeking oral hormonal contraception.

● The average failure rate in the fi rst year after transab-
dominal sterilization is 0.5% for women as opposed 
to 0.1 to 0.15% for vasectomy, with the actual rate 
being operator, patient, and technique dependent.

● Both the Adiana and Essure hysteroscopic steriliza-
tion procedures can be performed in the offi ce and 
require additional contraception until the hystero-
salpingogram (HSG) confi rms bilateral occlusion 3 
months postprocedure.

● The Essure hysteroscopic procedure has reported 
no pregnancies in 9 years of follow-up, making it 
the most effective of all sterilization methods.

Appendix 1.A
Placement of the Copper Intrauterine 
Device

 1. Can be inserted whenever pregnancy has been reli-
ably excluded, including immediately postpartum or 
after abortion.

 2. Confi rm uterine size and position on examination.
 3. Clean cervix with antiseptic (optional).
 4. Apply topical anesthesia or paracervical block to 

cervix; place tenaculum on anterior lip of cervix 
for traction (if uterus is extremely retroverted, plac-
ing tenaculum on posterior lip of cervix may be 
more helpful).

 5. Sound the uterus; do not place IUD if uterus sounds 
to less than 6 cm or greater than 9 cm (excluding 
postpartum/postabortion).

 6. Document IUD lot number in chart and open IUD 
package, keeping contents sterile.

 7. Wear sterile gloves; load the IUD into the inser-
tion tube with the arms of the “T” folded down-
ward into tube; do not leave the IUD in the 
insertion tube with the arms folded for more than 
5  minutes.

 8. Insert solid tube into bottom of insertion tube until 
it touches the bottom of the IUD.

 9. Adjust the fl ange of the insertion tube to depth of 
uterus and to the plane in which the arms will open. 
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11. Advance the inserter up to the fl ange so that the IUD 
is in the fundus.

12. Pull the slider all the way down and withdraw it. Cut 
threads 2.5 to 4 cm beyond and perpendicular to os. 
Measure and record the length of the strings.

Appendix 1.C
Placement of the Female Condom

 1. After removing the condom from the package, check 
to ensure the lubrication is spread evenly inside the 
pouch from the bottom to the top. If more lubricant 
is necessary, add more from the additional lubricant 
that is supplied.

 2. Check that the inner ring is at the bottom, closed end 
of the pouch.

 3. Hold the condom with the open end hanging down 
toward the ground. Squeeze the inner ring with your 
thumb and middle fi nger. It should look like a long, 
narrow “O.”

 4. With the other hand, separate the labia so the vagina 
is accessible. The hand holding the condom pushes 
the inner ring and pouch up into the vagina until the 
entire inner ring is just behind the pubic bone. (This 
is the same placement one uses for a diaphragm.) 
The condom should be inserted straight into the va-
gina; in other words, it should not be twisted. About 
1 inch of the open end should remain in place out-
side the vagina.

 5. During sex, the outer ring may move from side to 
side, which is normal. However, if it begins to slide or 
slip or is noisy during sex, add more lubricant.

 6. If the outer ring begins to be pushed into the vagina, 
the female condom should be replaced, with extra 
lubricant  around the opening of the new pouch 
or on the penis.

 7. To remove the condom, squeeze and twist the outer 
ring, keeping the sperm and semen inside the pouch. 
The condom is not designed to be fl ushed down a 
toilet—it must be placed in the trash. It should not 
be reused.

 8. A new condom must be used with every act of sex.
 9. The female condom should not be used at the same 

time as a male condom. If used simultaneously, nei-
ther product will stay in place.

Make sure the horizontal arms and long axis of the 
fl ange lie in the same horizontal plane.

10. Place insertion tube into cervix/uterus until it 
touches fundus of uterus. The fl ange should be at 
the cervix. Hold solid rod stationary and retract the 
insertion tube no greater than 0.5 inch to release 
the arms.

11. Hold insertion tube still and remove solid rod only. 
After the solid rod is out, remove the insertion 
tube. Cut threads 2.5 to 4 cm beyond and perpen-
dicular to os. Measure and record the length of the 
strings.

Appendix 1.B
Placement of Levonorgestrel-Releasing 
Intrauterine Device

 1. Can be inserted whenever pregnancy has been reli-
ably excluded, including immediately postpartum or 
after abortion.

 2. Confi rm uterine size and position on examination.
 3. Clean cervix and upper vagina with antiseptic 

( optional).
 4. Apply topical anesthesia or paracervical block to 

cervix; place tenaculum on anterior lip of cervix for 
traction (if uterus is extremely retroverted, placing 
tenaculum on posterior lip of cervix may be more 
helpful).

 5. Sound the uterus; do not place IUD if uterus sounds 
to less than 6 cm or greater than 9 cm (excluding 
postpartum or postabortion).

 6. Document IUD lot number in chart and open IUD 
package, keeping contents sterile.

 7. Release the threads, hold the slider in the furthest 
upward position and pull on the threads to pull the 
IUD into the inserter.

 8. Adjust the fl ange to the sounded length of the uterus 
and secure the threads into the cleft.

 9. Wear sterile gloves; with the number facing up, care-
fully insert into the cervix with countertraction 
on the tenaculum until the fl ange is 1.5 cm from 
the  cervix.

10. Hold the inserter steady and open the arms of the 
IUD by pulling the slider back until it reaches the 
mark. Wait a few seconds.
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INTRODUCTION

History

As time has progressed, women’s health issues have 
 become increasingly important. Much of this can be 
contributed to the increased life expectancy of women 
and their added contribution to the work force. Life 
 expectancy was 50 years of age for females in 1900.1 In 
the United States in 2006, this increased to 80.2 years 
of age for females.2 Women with excessive menstrual 
 bleeding suffer both economic and psychosocial costs 
 including discomfort and diminished quality of life. Work 
and school status can suffer from stained clothes, lost 
time, and extra cost of menstrual products. A  survey of 
2805 American women showed those that had increased 
menstrual fl ow during the prior year were more likely to 
be unemployed than women with a normal fl ow. It is es-
timated that the cost of this work loss is $1692  annually 
per woman.3

Def nitions

Most defi nitions of normal menstruation include a cycle 
length of 21 to 35 days, duration of 7 days or less, and 
blood loss of less than 80 mL. These values come from 
a Swedish study done in 1966. About 500 women (rang-
ing from adolescence through their 50s) were studied. 
Blood loss was estimated after  collecting menstrual pads 
and tampons and using the alkaline hematin method. 
Median blood loss was 30 mL per month with 10% of 
women losing greater than 90 mL per month. Greater 
blood loss was found in perimenopausal women.3

Abnormal uterine bleeding is somewhat subjective 
as practitioners base their assessment on a patient’s his-
tory. Even if a woman’s menstrual blood loss is greater 
than 80 mL, many of them consider this to be normal. 
These patients oftentimes seek treatment once their 
quality of life is affected, not because of bleeding symp-
toms. For those with a blood loss of less than 80 mL per 
month, 25% of women will be anemic (hemoglobin less 
than 12 g/dL). For those with a blood loss of greater than 
80 mL per month, 67% are anemic.3 Table 2.1 includes 
other standard defi nitions regarding abnormal uterine 
bleeding. To note, heavy menstrual bleeding is a newer 
term for menorrhagia.4

Endocrinology and Pathology

The menstrual cycle is endometrial breakdown and 
remodeling in a cyclical fashion. This tissue has well-
defi ned episodes of proliferation, differentiation, and 
breakdown. Menstruation occurs in response to the 
withdrawal of ovarian steroids. This causes the uterine 
functional layer (upper two-thirds of endometrium) to 
shed and regenerate on a regular basis. The functional 
layer is then replenished after menstruation by  exposure 
to estradiol then progesterone.5

After menstruation, the vascular compartment of the 
endometrium comprising the spiral arteries and  arterioles 
needs to be reconstructed. New endothelial cells are 
formed and growth begins of capillaries and smooth 
muscle cells to form larger vessels. The remodeling of the 
endometrial vasculature is a multifactorial and complex 
process.5

Prostaglandins have a role in endometrial  pathology 
and subsequently abnormal uterine bleeding. Arachidonic 
acid is broken down into prostaglandins by cyclooxy-
genase (COX) and lipoxygenase (LOX). At the end of 
the menstrual cycle with progesterone withdrawal and 
shedding of the endometrial functional layer, there is 
an increase in COX-2 expression that lasts through the 
proliferative phase. Data suggests that prostaglandins 
produced by COX enzymes in the endometrium directly 
control endometrial angiogenesis.5

Treatment with COX enzyme inhibitors have been 
shown to reduce menstrual blood loss and points 
 toward disturbances of prostaglandin pathways in men-
orrhagia.5 With ovulatory abnormal uterine bleeding in 
the absence of underlying pathology (i.e., leiomyomas), 
there is no difference in circulating steroid hormones or 
endometrial histology when compared to women with 
normal menses. It has been shown that disturbances of 
arachidonic acid metabolism and angiogenic processes 
and elevated levels of prostaglandin E2 (PGE2) in endo-
metrium are found in women with menorrhagia. A dual 
mode of action has been shown for COX inhibitors used 
in the treatment of menorrhagia: inhibition of prosta-
glandin synthesis and inhibition of PGE2 binding to its 
receptor.5

Women with heavy menses have endometrial endo-
thelial cells that proliferate more. Also, their spiral arte-
rioles have less vascular smooth muscle cells. This then 
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prevents proper vasoconstriction of these vessels and 
subsequent increased menstrual blood loss.5

ETIOLOGY

Anovulation

In adolescents, abnormal uterine bleeding is commonly 
related to anovulation from an immature hypothalamic-
pituitary axis. This results in months to years of unpre-
dictable ovulation after menarche.6 For these fi rst few 
years, normal cyclic progesterone production lags be-
hind the normal development of GnRH and estrogen. In 
the fi rst year after menarche, 85% of cycles are anovula-
tory. Four years after menarche, only 56% of cycles are 
ovulatory.6 If menarche occurs earlier, there is a faster 
normalization of ovulation when compared to girls with 
a delayed menarche.6

Another source of anovulatory menstrual bleeding 
is polycystic ovarian syndrome (PCOS). This is thought 
to occur in up to 10% of adolescents6 and 6 to 8% of 
 reproductive-aged women.7 Clinical features of PCOS 
include polycystic ovaries, anovulation causing men-
strual irregularities, and hyperandrogenism causing 
hair growth and acne. It is also related to insulin resis-
tance, obesity, and infertility. Reproductive and meta-
bolic abnormalities of PCOS include overproduction of 
ovarian androgens,  increased pituitary luteinizing hor-
mone (LH) secretion, incomplete maturation of ovarian 
follicle development, and insulin resistance with com-
pensatory hyperinsulinemia.7 During times of chronic 

anovulation,  there is prolonged unopposed estrogen 
which can lead to excessive endometrial proliferation. 
When the endometrial thickness grows beyond its avail-
able blood supply, the superfi cial layers slough and 
breakthrough bleeding occurs.7

Other causes of anovulation secondary to disturbances 
in the hypothalamic-pituitary-ovarian axis include stress, 
excessive exercise, eating disorders, thyroid disease, and 
menopausal transition.8

Hematologic Disorder

Bleeding disorders can cause abnormal uterine bleeding 
and should be evaluated, especially in the adolescent. It is 
estimated that bleeding disorders have a 2% community 
prevalence rate.9 In women with heavy  menstrual bleed-
ing, bleeding disorders are reported at 10 to 20%9 and 
even higher in adolescents (7 to 48%).6 Other  bleeding 
symptoms that are predictive of these diseases include 
bleeding after tooth extraction,  epistaxis,  prolonged 
bleeding after wounds, postoperative bleeding, post-
partum hemorrhage, and family history of bleeding dis-
orders. Platelet abnormalities (platelet function defects 
and thrombocytopenia) and von Willebrand disease 
(VWD) should be considered. The most  common inher-
ited bleeding disorder is VWD with a 1% incidence, but 
only 125 per million have a clinically signifi cant bleed-
ing disorder.9

Uterine Pathology

Leiomyomas

Leiomyomas (or myomas or fi broids) occur in 20 to 
50% of women, making them the most common solid 
 pelvic tumors in women.10,11 Some studies show a prev-
alence of up to 80% in African American women and 
70% in Caucasian women by 50 years of age.11 This is 
the most common diagnosis for hysterectomy in the 
United States.10 Myomas originate from smooth muscle 
cells of the uterus and are benign. They range in size, 
number, and location, including intramural (within the 
myometrium), subserosal (externally extending to the 
serosa), submucosal (internally impinging on the uter-
ine cavity), and pedunculated. They are estrogen de-
pendent and decrease in size during menopause and 
other hypoestrogenic conditions. There is a higher 
concentration of estrogen receptors in myomas than in 
adjacent myometrium. Fibroids bind 20% more estradiol 
per milligram of protein than myometrium.10

About 30% of fi broids become symptomatic (abnor-
mal uterine bleeding and pelvic pressure).11 Heavy men-
strual bleeding occurs secondary to an obstructive effect 
of myomas on uterine vasculature and subsequent con-
gestion in proximal myometrium/endometrium causing 
excessive bleeding during cyclic endometrial slough-
ing. Histologically, endometritis is often seen in tissue 

T A B L E  2 . 1  Def nitions

Oligomenorrhea: Intervals between bleeding episodes vary from 
35 days to 6 months

Amenorrhea: No menses for at least 6 months
Primary amenorrhea: Absence of  menstruation in a 16-year-old with 
developed secondary sexual characteristics or in a 14-year-old with 
absent secondary sexual characteristics

Secondary amenorrhea: Absence of  menses for 6 months in females 
with previously irregular menstrual pattern

Menorrhagia: Prolonged (more than 7 days) or excessive (greater than 
80 mL) uterine bleeding occurring at regular intervals; also called heavy 
menstrual bleeding

Metrorrhagia: Uterine bleeding occurring at irregular but frequent 
intervals, the amount being variable

Intermenstrual bleeding: Bleeding of  variable amounts occurring 
between regular menstrual periods

Polymenorrhea: Uterine bleeding occurring at regular intervals of  less 
than 21 days

Dysfunctional uterine bleeding (DUB): Excessive uterine bleed-
ing with no demonstrable organic cause (genital or extragenital). It is 
most frequent due to abnormalities of  endocrine origin, particularly 
 anovulation.

Data from Nelson AL. LNG-IUS: First-line therapy for idiopathic heavy menstrual 
bleeding. The Female Patient. 2010;35:39–43; Deligeoroglou E, Athanasopoulos N, 
Tsimaris P, et al. Evaluation and management of  adolescent amenorrhea. Ann N 
Y Acad Sci. 2010;1205:23–32; Katz VL, Lentz GM, Lobo RA, et al. Abnormal 
uterine bleeding. In: Katz VL, Lentz GM, Lobo RA, et al, eds. Comprehensive 
Gynecology. 5th ed. St Louis, MO: Mosby Elsevier; 2007:915.
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 overlying submucosal fi broids, which may also contrib-
ute to abnormal uterine bleeding.10

The transition of myomas to malignant tumors is ex-
tremely rare. It is thought that leiomyosarcomas may be 
unrelated to benign fi broids. In a study of about 1300 
women with symptomatic fi broids  undergoing myomec-
tomy or hysterectomy, uterine sarcoma (leiomyosarcoma, 
endometrial stromal sarcoma, and mixed mesodermal 
tumor) was seen in 0.2%.10 A more realistic percentage is 
likely much lower than 0.2% if you consider all women 
with fi broids; only a small percentage are symptomatic 
and require myomectomy or hysterectomy. As stated pre-
viously, fi broids decrease in size during menopause. If a 
rapid growth of myomas occurs in a menopausal patient, 
the concern for malignancy should arise.

Endometrial Hyperplasia and Cancer

As age increases, so does the risk of endometrial carci-
noma. At the time of diagnosis, the median age is 61 years, 
with 75 to 80% of women being postmenopausal.12 The 
prevalence of carcinoma in women age 40 years or 
younger varies from 2.9 to 14.4%.12 In regards to endome-
trial  hyperplasia, there is a 2 to 7% prevalence in premeno-
pausal women.12 The progression rate to  endometrial 
cancer is 1% for simple hyperplasia (mean duration 
10 years), 2 to 4% for complex hyperplasia (mean duration 
10 years), 23% for atypical hyperplasia (mean duration 4 
years), and 29% for complex atypical hyperplasia (mean 
duration 4 years).12 Ninety-fi ve percent of women with 
endometrial cancer present with postmenopausal bleed-
ing as their only complaint. Of all women who have post-
menopausal bleeding, 3 to 10% have endometrial cancer.13

Recommendations for endometrial sampling range 
widely from all women older than 35 years of age with 
abnormal uterine bleeding or those who do not respond 
to initial management in the United States to women 
older than 45 years of age with cyclical heavy bleeding, 
greater than 90 kg, or have other risk factors for car-
cinoma in New Zealand.12 In one of the largest series 
studying the appropriate age for endometrial sampling, 
fi ndings included atypical hyperplasia and carcinoma 
being signifi cantly higher in women 45 to 50 years than 
in younger age women. They also found importance in 
distinguishing anovulatory abnormal uterine bleeding 
because this is more likely to lead to hyperplasia versus 
ovulatory bleeding. Other risk factors for hyperplasia 
and cancer included nulliparity; obesity (greater than 
90 kg); polycystic ovaries with anovulation; family his-
tory of endometrial or colon cancer; tamoxifen treat-
ment; and a triad of obesity, diabetes, and  hypertension.12

Endometrial Polyps

Endometrial polyps are being diagnosed more frequently 
secondary to the improved quality of transvaginal  ultra-

sound, saline-infusion ultrasounds, and hysteroscopy.14 
It is thought that estrogen stimulation of the endo-
metrium plays a role in the creation of these polyps. 
Women who are symptomatic can have abnormal bleed-
ing: intermenstrual bleeding, heavy menstrual bleed-
ing, spotting, discharge, or postmenopausal bleeding. 
Asymptomatic premenopausal patients may have polyps 
that resolve spontaneously. Also, polyps less than 1 cm 
may resolve.14

In a systematic review and meta-analysis including 
17 studies and over 10,000 patients, the association of 
menopause, abnormal bleeding, polyp size, and ma-
lignancy risk in regards to endometrial polyps were 
studied.14 Endometrial neoplasia was found in 5.4% of 
postmenopausal patients compared to 1.7% of premeno-
pausal patients. In regards to abnormal uterine bleeding, 
neoplasia was seen in 4.2% of women with symptom-
atic bleeding versus 2.2% of asymptomatic women. 
This review concluded that there is an increased risk of 
endometrial neoplasia in women with endometrial pol-
yps who have symptomatic bleeding or are postmeno-
pausal. Overall, an association with polyp size was not 
noted.14

In a smaller retrospective multicenter study, the ma-
lignant potential of endometrial polyps was studied in 
approximately 2000 postmenopausal women.15 The 
prevalence of endometrial carcinoma was 0.1% for as-
ymptomatic menopausal patients. This was 10 times 
lower than for symptomatic (any bleeding or spotting in 
the prior 6 months) patients. For asymptomatic women, 
the only variable signifi cantly associated with cancer or 
hyperplasia was polyp diameter (larger than 18 mm).15 
Both of these studies conclude that there is a higher 
rate of cancer in women with symptomatic endometrial 
 polyps.

Endocrine Disorder

Major endocrine causes of abnormal uterine bleeding 
and amenorrhea include polycystic ovarian syndrome, 
thyroid disease, and hyperprolactinemia. When pro-
lactin is elevated, hypothalamic GnRH secretion is sup-
pressed. This in turn can affect circulating estrogen 
levels and menstrual cycles. Causes of hyperprolac-
tinemia include stress, thyroid disease, medications, and 
pituitary tumors. If prolactin is mildly elevated, this may 
be due to stress and the level should be remeasured. 
With hypothyroidism, the stimulating effect of thyrotro-
pin-releasing hormone (TRH) in the pituitary gland can 
cause elevated prolactin. Prolactin is inhibited by dopa-
mine. With antipsychotic drugs, these block dopamine 
 receptors and subsequently increase prolactin. Also, 
with pituitary  tumors, these place pressure on the pi-
tuitary stalk,  obstruct dopamine fl ow, and cause prolac-
tinemia. These patients are often treated with dopamine 
receptor  agonists (i.e., bromocriptine or cabergoline).16 
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Other endocrine disorders were discussed previously 
(i.e., PCOS).

In regards to causes of abnormal genital tract  bleeding 
and causes by age groups, a more comprehensive list is 
included in Tables 2.2 and 2.3.

EVALUATION

Laboratory

A pregnancy test should be performed on patients with 
abnormal uterine bleeding. Other labs include complete 
blood cell count, thyroid-stimulating hormone, prolactin, 
LH, follicle-stimulating hormone, and liver and renal 
function tests.

When concerned about bleeding disorders, check a 
complete blood cell count, prothrombin time, activated 

partial thromboplastin time, factor VIII, and von 
Willebrand Factor (VWF) ristocetin cofactor and anti-
gen. It is advised to screen for VWD before initiating 
hormonal therapy because exogenous estrogen can 
elevate VWF into a normal range, thus giving a false-
negative result.6 This is why pregnant women normalize 
their factor VIII, von Willebrand antigen level, and risto-
cetin cofactor activity and usually do not bleed during 
the pregnancy. However, they can start bleeding within 
a few days postpartum as these levels decrease.9

If clinical hyperandrogenism is present, also check tes-
tosterone and dehydroepiandrosterone sulfate (DHEA-S). 
If DHEA-S is elevated, then adrenal gland function should 
be investigated with 17OH-progesterone. If DHEA-S is 
greater than 700 mg/dL, consider late-onset type congen-
ital adrenal hyperplasia as a diagnosis.16 A list of labora-
tory tests to consider in the workup of abnormal uterine 
bleeding is included in Table 2.4.

Endometrial Sampling

There is not a worldwide consensus on when to per-
form an endometrial sampling. Some countries advocate 
endometrial sampling after 45 years or with risk factors 
for endometrial hyperplasia/carcinoma.12 In the United 
States, with the American College of Obstetricians and 
Gynecologists (ACOG) support, the recommendation is 

T A B L E  2 . 2  Etiology of Abnormal Genital Bleeding

Cancer
Infection
Benign

Pregnancy
Uterus
● Polyps
● Endometrial hyperplasia
● Adenomyosis
● Leiomyomas
Cervix
● Polyps
● Ectropion
● Endometriosis
Vulva
● Skin tags
● Sebaceous cyst
● Condylomata
● Angiokeratoma
Vagina
● Gartner’s duct cyst
● Polyps
● Adenosis

Trauma

Abuse
Foreign body
Pelvic trauma/straddle injury

Drugs

Contraception
Hormone replacement therapy
Anticoagulant
Tamoxifen

Corticosteroids
Chemotherapy
Dilantin
Antipsychotics

Systemic disease

Coagulation disorder
● von Willebrand disease
● Thrombocytopenia or platelet 

dysfunction
● Acute leukemia
● Factor defi ciencies
● Advanced liver disease
Thyroid disease
Hyperprolactinemia
Polycystic ovarian syndrome
Chronic liver disease
Cushing syndrome
Hormone secreting adrenal and 
ovarian tumors

Renal disease
Emotional and physical stress
Smoking
Excessive exercise
Vulvar disease
● Crohn disease
● Behçet syndrome
● Pemphigoid
● Pemphigus
● Erosive lichen planus
● Lymphoma

Data from Goodman A. Initial approach to the premenopausal woman with 
abnormal uterine bleeding. UpToDate Web site. http://www.uptodate.com/
contents/initial-approach-to-the-premenopausal-woman-with-abnormal-uterine- 
bleeding. Accessed December 2, 2013; DeSilva NK. Differential  diagnosis and 
approach to the adolescent with abnormal uterine bleeding. UpToDate Web 
site. http://www.uptodate.com/contents/differential-diagnosis- and-approach-
to-the-adolescent-with-abnormal-uterine-bleeding. Accessed December 2, 2013; 
Goodman A. Overview of causes of genital tract bleeding in women. UpToDate 
Web site. http://www.uptodate.com/contents/overview-of-causes-of-genital-
tract-bleeding-in-women. Accessed December 2, 2013.

T A B L E  2 . 3  Etiology of Abnormal Genital Bleeding by 
Age Group

Neonates
● Estrogen withdrawal

Premenarchal
● Foreign body
● Trauma/abuse
● Infection
● Urethral prolapse
● Sarcoma botryoides
● Ovarian tumor
● Precocious puberty

Early postmenarche
● Anovulation (hypothalamic 

immaturity)
● Bleeding diathesis
● Stress
● Pregnancy
● Infection

Reproductive years
● Anovulation
● Pregnancy

● Cancer
● Polyps
● Leiomyomas
● Adenomyosis
● Infection
● Endocrine dysfunction (poly-

cystic ovarian syndrome, thyroid, 
pituitary)

● Bleeding diathesis
● Medications

Perimenopausal
● Anovulation
● Polyps
● Leiomyomas
● Adenomyosis
● Cancer

Menopause
● Atrophy
● Cancer
● Hormone replacement therapy

Data from Wilkinson JP, Kadir RA. Management of abnormal uterine bleeding 
in adolescents. J Pediatr Adolesc Gynecol. 2010;23(6)(suppl):S22–S30; Goodman  
A. Initial approach to the premenopausal woman with abnormal uterine bleed-
ing. UpToDate Web site. http://www.uptodate.com/contents/initial-approach-
to-the-premenopausal-woman-with-abnormal-uterine-bleeding.  Accessed 
December 2, 2013; DeSilva NK. Differential diagnosis and approach to the 
adolescent with abnormal uterine bleeding. UpToDate Web site. http://www
.uptodate.com/contents/differential-diagnosis-and-approach-to-the-
adolescent-with-abnormal-uterine-bleeding. Accessed December 2, 2013.
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T A B L E  2 . 4  Laboratory Workup for Abnormal Uterine 
Bleeding

Urine pregnancy test (or beta-hCG)
Complete blood cell count
Thyroid-stimulating hormone (TSH)
Prolactin
Follicle-stimulating hormone (FSH)
Luteinizing hormone (LH)
Liver functio n tests
Renal function tests

If  concern for bleeding disorder:
Prothrombin time
Activated partial thromboplastin time
Factor VIII
VWF ristocetin cofactor and antigen
Studies of  platelet aggregation and release

If  clinical hyperandrogenism is present:
Testosterone
Dehydroepiandrosterone sulfate (DHEA-S)
17-OH progesterone

Data from Wilkinson JP, Kadir RA. Management of  abnormal uterine bleeding in 
adolescents. J Pediatr Adolesc Gynecol. 2010;23(6)(suppl):S22–S30; Deligeoroglou E, 
Athanasopoulos N, Tsimaris P, et al. Evaluation and management of  adolescent 
amenorrhea. Ann N Y Acad Sci. 2010;1205:23–32.

for endometrial sampling in women older than 35 years 
of age with abnormal uterine bleeding or those who do 
not respond to initial management.12 In 2009, an ACOG 
Committee Opinion stated that postmenopausal patients 
with an endometrial echo of 4 mm or less (by transvaginal 
ultrasound) had a malignancy risk of 1 in 917 and did not 
require an endometrial biopsy. There are limitations of ul-
trasound and will be discussed in the following section.17

Radiology Studies

Ultrasonography and Sonohysterography

Transvaginal ultrasound has its limitations as it is a tech-
nical procedure and not all uteri will produce a reliable 
endometrial stripe. This can be affected by leiomyomas, 
prior surgery, obesity, adenomyosis, and axial orienta-
tion. For these patients, sonohystography could be used. 
This can help distinguish if no pathology is present, a 
thick endometrium, or abnormalities (i.e., polyp, submu-
cosal fi broid).17 Initial imaging of choice when evaluating 
leiomyomas is ultrasonography secondary to its availabil-
ity and low cost. Limitations of transvaginal ultrasound 
include diffi culty detecting small myomas and subsero-
sal myomas. It is also diffi cult to map myomas in large 
uteri and when multiple fi broids are present.18

The timing of an ultrasound is also important. In 
women who are not menstruating (postmenopausal or 
premenopausal on birth control pills), ultrasonography 
can be done at any time because endometrial thickness 
does not vary. For menstruating women, the ideal time 
for imaging is after the bleeding cycle ends, when the 
endometrium is at its thinnest.17

With imaging studies readily available, we are see-
ing more cases of incidental fi ndings. For asymptomatic 
(nonbleeding) postmenopausal patients with an inciden-
tal fi nding of a thickened endometrial echo, there is no 
validation for intervention.17

Magnetic Resonance Imaging

When evaluating fi broids, ultrasound has some limita-
tions, as discussed previously. Magnetic resonance im-
aging (MRI) outperforms transvaginal ultrasonography 
in preoperative evaluation of location, number and size 
of myomas, and sensitivity for pedunculated submucosal 
and subserosal fi broids and large fi broids (�8.5 cm).18 
See Figures 2.1 and 2.2.

MRI is often the imaging study of choice for preop-
erative evaluation for laparoscopic (or robotic) myo-
mectomies. With these surgeries, there is a lack of 
equivalent haptic perception compared to open  surgery. 
For this reason, MRI is preferred for fi broid mapping.19 
This is also the imaging study chosen for uterine ar-
tery embolization, which will be discussed later in this 
chapter.

MANAGEMENT

Medical

There are a wide variety of medications that can be used 
to manage heavy menstrual bleeding. Medical treatment 

FIGURE 2.1 Coronal T2-weighted MRI shows multiple uterine submucosal 
(SM), subserosal (SS), and intramural (IM) f broids. (From Grif  n Y, Sudigali V, 
Jacques A. Radiology of benign disorders of menstruation. Semin Ultrasound 
CT MR. 2010;31[5]:414–432.)
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