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Statement of Need: Clinicians need to stay informed about the most up-to-date findings
concerning all forms of contraception. Clinicians involved in reproductive health care
should be familiar with data related to oral contraceptives (OCs) and myocardial infarc-
tion. They also should be knowledgeable about new contraceptive methods, including a
drospirenone OC and a recently approved transdermal contraceptive patch. Clinicians
should be aware of research developments related to a new female sterilization proce-
dure. They also should be familiar with data related to the levonorgestrel intrauterine
system and reduced risk of pelvic inflammatory disease.

Goal: The broad mission of the Editorial Board for The Contraception Report is to develop
patient education and professional communication materials that address the benefits
and risks of contraceptives, as well as other reproductive health-related issues, in a 
scientifically balanced manner.

Educational Objectives: After reading this monograph, participants will be able to:

1)  state the leading risk factor for myocardial infarction in women;

2)  identify the Pearl index of the recently approved contraceptive patch;
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the activity.
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Dear Colleague:

In this first online-only version of The Contraception Report, we cover a broad range of 
topics relevant to women’s health practitioners. First, we review data with regard to 
oral contraceptives and myocardial infarction. Despite recent research in this area, 
no conclusive evidence supports a differentiation in risk among low-dose pill formulations.  

Three additional articles provide overviews of new or investigational contraceptive 
methods. We examine data related to a recently approved oral contraceptive formulation
containing the progestin drospirenone. We also briefly review the new transdermal 
contraceptive patch, highlighting recent evidence that questions the method’s efficacy
in women weighing ≥90 kg. In addition, we review preliminary data related to an 
investigational female sterilization procedure that does not require surgical incision. 

A question-and-answer section addresses an important issue raised by our readers — 
why the levonorgestrel intrauterine system may help to prevent pelvic inflammatory 
disease. The Patient Update provides an overview of the transdermal contraceptive patch.

We hope you find this information useful in your practice.

Sincerely yours,

David A. Grimes, MD
Executive Editor 

The
CONTRACEPTION
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SUMMARY
Research has confirmed the safety

of modern low-dose oral contraceptives
(OCs) with regard to myocardial
infarction (MI). Nevertheless, recent
studies have questioned whether 
MI risk is lower with certain OC
formulations. These studies have
provided conflicting results and 
often do not achieve statistical
significance due to small numbers. 
No conclusive evidence supports
differentiation among low-dose 
OC formulations. Cigarette smoking
remains the major risk factor for 
MI in OC users and nonusers alike.
Smokers should be advised of the
health risks and counseled to quit.

Myocardial infarction is rare
among reproductive-age women, re-
gardless of whether they use OCs. A
large body of evidence indicates that
nonsmoking women who are free of
cardiovascular risk factors and have
their blood pressure monitored before
and during low-dose OC use have no
increased risk of MI.1,2 In addition,
long durations of pill use confer no
additional risk. Past use of OCs does
not result in higher overall mortality
or later cardiovascular disease of 
any type.3,4

Progestin Type
Some recent data have raised ques-

tions as to the risk of MI among OC
formulations containing different
progestins. In 1997, the Transnational
Research Group Study on Oral Con-
traceptives and the Health of Young

Women suggested that the risk of MI
was lower in users of so-called third-
generation pills (formulations
containing the progestins desogestrel
and gestodene) than in women using
pills containing all other progestins.5 

A vigorous scientific debate fol-
lowed. The Transnational finding was
based on a very small number of
women (7 total) using gestodene and
desogestrel OCs, limiting conclusions
that could be drawn. In addition, the
data could not be stratified for ciga-
rette smoking in each progestin
category, further limiting the inter-
pretation of the results. Moreover, 
the difference only held up when
community controls were used as the
comparison group. When hospital
controls were used, the relative risks
were almost identical across pro-
gestins. A subsequent review by the

Low-Dose OCs and Risk of Myocardial Infarction: A Review
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Figure 1

Odds Ratios for Myocardial Infarction among OC Users, 
by Type of OC, Two Studies
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World Health Organization con-
firmed the general safety of all OCs
and found that the available data did
not allow a conclusion that MI risk
differed by progestin type.6

In addition, grouping OC proges-
tins into “second generation” and
“third generation” categories can be
misleading. No standard guidelines
govern the use of these terms. Gener-
ation classification is typically based
on when the various preparations
were marketed, rather than on the
characteristics of specific progestin
classes (estranes and gonanes). 
Allocation of specific preparations 
to each generation has been incon-
sistent across studies, making the
comparison and interpretation of 
results difficult.

Recent Studies
Over the past several years, re-

searchers have continued to examine
MI risk among OC formulations.
Findings remain mixed and incon-
clusive, however. Most recently, a
December 2001 study published by
Tanis and colleagues in the New Eng-
land Journal of Medicine examined MI
risk in users of “second-generation” 
and “third-generation” pills.7 The
study included 248 women who had
had a first myocardial infarction 
between 1990 and 1995 matched
against 925 controls. The number 
of MI patients identified as users of
gestodene or desogestrel formulations
was small, however (18 women). 

Another recent study was pub-
lished in the British Medical Journal in
1999 by Dunn and colleagues.8 This
study examined 448 women who had
experienced an MI between 1993 and
1995 compared with 1,728 controls.
Again, the number of third-genera-
tion OC users was small (20 women).

Results from these two trials con-
flict. The Tanis et al study reported a
doubling of MI risk in all OC users
compared with nonusers (odds ratio
[OR]=2.0; 95% confidence interval
[CI], 1.5-2.8),7 while the Dunn et al
study found no statistically signifi-
cant increase in risk (OR=1.4; 95% CI,
0.8-2.5) (Figure 1).8 Tanis et al report-

ed an odds ratio of 2.4 (95% CI, 1.6-
3.6) in second-generation OC users
(pills containing levonorgestrel) com-
pared with a nonsignificant odds ratio
of 1.3 (95% CI, 0.8-2.3) in third-gen-
eration users.7 On the other hand,

Dunn et al reported no increased risk
with second-generation pills contain-
ing levonorgestrel and norethindrone
(OR=1.1; 95% CI, 0.5-2.3) and a dou-
bling of MI risk with third-generation
pills, although the finding was not
statistically significant (OR=2.0; 95%
CI, 0.9-4.4).8

Likewise, direct comparisons of
third-generation risk versus second-

generation risk differed dramatically 
between the two studies (Figure 2).
Tanis et al reported an MI odds ratio
of 0.5 (95% CI, 0.2-1.1) for third-
generation pills versus second-gen-
eration formulations.7 Dunn et al 
reported the opposite —an increased
OR of 1.8 (95% CI, 0.7-4.8) for newer
OCs versus older formulations.8 Re-
gardless, both studies demonstrated
no statistically significant difference
between the formulations.

Cigarette Smoking
The lack of evidence differentiating

OC formulations is overshadowed by
a far greater concern — cigarette
smoking is a major risk factor for my-
ocardial infarction. In the study by
Tanis et al, for example, smoking was
associated with nearly an eightfold 
increase in MI risk compared with
nonsmokers (OR=7.9; 95% CI 4.9-12.9).
The increase in risk among cigarette
smokers was substantially greater
than for any other identified risk fac-
tor, including hypertension, diabetes,
obesity, hypercholesterolemia, and
OC use (Figure 3).7

An editorial accompanying the
Tanis et al article noted that cigarette
smoking remains a major health
issue.9 “The risk of myocardial infarc-
tion associated with cigarette smoking
alone remains striking across numer-
ous studies and is substantially higher

than the risk associated with the use 
of any generation of oral contracep-
tive,” the authors wrote. “Relative 
risks associated with smoking range
from 8 to 13 in recent studies, making
smoking the most important indepen-
dent risk factor for myocardial
infarction in women.”9

Patients should be encouraged to
stop smoking rather than discontinue
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Figure 2

Odds Ratios for Myocardial 
Infarction for Third- vs 

Second-Generation 
OC Users, Two Studies
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“Relative risks associated with smoking 
range from 8 to 13 in recent studies, making smoking

the most important independent risk factor
for myocardial infarction in women.”
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OCs. Women under the age of 35
years who smoke may use the pill, 
but should be warned about the dan-
gers of smoking. The more cigarettes 
a woman smokes per day, the greater
her risk of MI.  Women aged 35 years
or older who smoke and cannot quit

should be encouraged to use a non-
estrogen-containing method of birth
control. Counseling from clinicians,
nicotine replacement therapies, the
antidepressant bupropion, and 
self-help programs can help patients 
quit smoking.

Take Home Messages
• Modern low-dose oral contraceptives do not increase the risk of 

myocardial infarction in nonsmoking, normotensive women

• Past OC use, even for long durations, does not result in higher overall
mortality or later cardiovascular disease of any type

• Recent studies examining whether MI risk is lower with certain OC 
formulations have provided conflicting results regarding any difference 
in risk between “second-generation” and “third-generation” OCs as 
compared with nonusers of OCs

• Limited epidemiologic evidence suggests no difference in MI risk between
users of “second-generation” and “third-generation” OCs

• Cigarette smoking is the major MI risk factor for OC users and 
nonusers alike

Figure 3

Odds Ratios for Myocardial Infarction According to Cardiovascular Risk Factors
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SUMMARY
In May 2001, the US Food and

Drug Administration (FDA) approved
a new oral contraceptive formulation
containing drospirenone 3 mg and
ethinyl estradiol (EE) 30 µµg. Drospir-
enone is an analogue of spironolac-
tone. Contraceptive efficacy is similar
to existing OC formulations, with a 
Pearl index of <0.5. Primary side
effects include intermenstrual bleeding,
breast discomfort, headache, nausea,
emotional lability, and depression.
The OC has been associated with
slight decreases in mean body weight,
but the largest trials have found the
effect gradually reverses and has 
not resulted in improving method
continuation rates. Data are incon-
clusive regarding this OC’s effect on
premenstrual symptoms. 

On May 14, 2001, the FDA ap-
proved a new oral contraceptive.1
The product, marketed as Yasmin®

(Berlex Laboratories, Montville, NJ),
contains drospirenone 3 mg and EE
30 µg.* This new progestin is not de-
rived from testosterone, unlike all
other OC progestins on the US mar-
ket. Drospirenone is an analogue of
the aldosterone antagonist spirono-
lactone (Figure 1) and exhibits mild
antimineralocorticoid properties, 
similar to natural progesterone.2-5

The 3-mg dose of drospirenone in 
the new OC is comparable in effect 
to spironolactone 25 mg, according 
to the package insert.

Efficacy and Cycle Control
The new OC is highly effective at

preventing pregnancy. Data from sev-
eral studies indicate a Pearl index of
<0.5, comparable to other oral contra-
ceptives.3,6,7 Likewise, cycle control is
similar to that reported with other
OC formulations. In a comparative
study of more than 2,000 European
women, the incidence of intermen-
strual bleeding (spotting and
breakthrough bleeding) was similar
between the group using the new oral
contraceptive and those using a for-
mulation containing desogestrel 
150 µg and EE 30 µg.6 Approximately
two thirds of women in each group
experienced intermenstrual bleeding
during the first cycle. Frequency 
decreased rapidly, however, dropping
to under 10% by cycle 2 for both 
formulations. Bleeding patterns did
not differ significantly at any point
during the 13-cycle duration of 
the study.6

Side Effects and Discontinuation
Side effects with the new oral 

contraceptive are similar to other OC
formulations. In the large European
study, approximately 42% of women
in both groups reported adverse
events that investigators classified as
possibly, probably, or definitely relat-
ed to treatment. Side effects occurring
in more than 1% of the study popula-
tion included headache, breast
discomfort, nausea, abdominal pain,
and migraine.6 Other studies have 
reported depression and emotional 
lability as additional side effects of
the new formulation.3,7

Discontinuation rates were similar
between the two treatment groups in
the large European study. Twenty-one
percent of women in the drospirenone/
EE group withdrew from the study
prematurely versus 19% in the deso-
gestrel/EE group. Adverse events

New Drospirenone-Containing OC: A Review 

*Brand names are used for identification purposes only and do not imply endorsement.

Spironolactone
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Figure 1

Chemical Structures 
of Spironolactone and

Drospirenone
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accounted for 9% of the drospirenone/
EE discontinuations and 7% of the
desogestrel/EE discontinuations.
Events most frequently associated
with withdrawal from the study in-
cluded headaches, menstrual disorders,
nausea/vomiting, and weight gain.6
A smaller (326 women), noncompara-
tive US study reported a 1-year
discontinuation rate of 33% for the
drospirenone/EE oral contraceptive.7

The antimineralocorticoid activity
of drospirenone may increase the like-
lihood of hyperkalemia in high-risk
patients. According to the new OC’s
package insert, the product should not
be used in patients with conditions
that predispose to hyperkalemia, in-
cluding renal insufficiency, hepatic
dysfunction, and adrenal insufficiency. 

Effect on Body Weight
Small, temporary decreases in

mean body weight have been associ-
ated with the new drospirenone/EE
OC formulation.3-7 The ethinyl estra-
diol in oral contraceptives can cause
fluid retention, leading to weight 

increase in women sensitive to 
estrogen.2 Theoretically, the mild 
antimineralocorticoid properties of
drospirenone help to counteract this

effect, decreasing the likelihood of
weight gain. Two small metabolic
studies have documented an overall
loss of sodium and water among
users.4,5 However, other investigators
assert that sodium and fluid retention
are negligible during use of current
low-dose OC formulations, regardless
of progestin.8

In the two comparative European
studies, both treatment groups experi-
enced an initial, temporary decrease
in mean body weight. In the larger, 
1-year evaluation, mean body weight
was lower than baseline in both the
drospirenone/EE group and the 
desogestrel/EE group during every
treatment cycle, although mean
weight loss was significantly greater
in the drospirenone/EE group (p<0.01).
In the drospirenone/ EE group, mean
weight loss reached a maximum of
0.6 kg in cycle 7, after which weight
was gradually regained. Women in
the desogestrel/EE group reached a
maximum mean weight loss of 0.3 kg
in cycle 9, followed by reversal.6
Similar trends were reported in the 
2-year European study.3 In both 
studies, the majority of women 
maintained a stable body weight of 
±2 kg.3,6 The clinical significance of

Figure 2

Mean Changes from Baseline Body Weight among 326 Women
Using a Drospirenone/EE* Oral Contraceptive, by Cycle
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* EE = ethinyl estradiol
‡ p = 0.03

Source: Parsey KS, et al, 2000 (see reference 7).

Take Home Messages
• A new OC formulation containing drospirenone 3 mg and EE 30 µg

received FDA approval in May 2001

• Drospirenone is an analogue of the antimineralocorticoid spironolactone

• Efficacy is high; studies have reported a Pearl index of <0.5

• The primary side effects are intermenstrual bleeding, breast discomfort,
headache, nausea, emotional lability, and depression

• Available data suggest small, initial decreases in mean body weight 
occur, followed by gradual weight return, but no change in weight-
related discontinuation rates has been reported

• Data are inconclusive regarding this OC’s effect on premenstrual 
symptoms

• The product should not be used in patients with conditions that 
predispose to hyperkalemia (renal insufficiency, hepatic dysfunction, 
and adrenal insufficiency)



In the 2-year European study, 
investigators reported no overall
change in premenstrual symptoms
among users of the drospirenone/EE
pill. During the 6 months preceding
treatment, 17% of women in the
drospirenone/EE group recalled 
having experienced premenstrual
symptoms (headache, breast tension,
nervousness, and mood swings). Dur-
ing the treatment phase, roughly an
identical proportion (18%) of these
women reported experiencing pre-
menstrual symptoms.3 Thus, the
drospirenone OC did not appear to
have any effect on the incidence of
menstrually related symptoms. 

A small study examined the effect
of the drospirenone/EE OC on pre-
menstrual dysphoric disorder
(PMDD), a severe form of premen-
strual syndrome.9 Investigators
randomized 82 women with PMDD
to receive OC or placebo for three
treatment cycles. Patients treated
with drospirenone/EE showed a sta-
tistically significant improvement in
only one of four PMDD symptom
factor groups (appetite, acne, and
food cravings; p=0.03). The study did
not compare the drospirenone/EE OC
with any other oral contraceptive.9
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the small decreases in body weight 
remains unproven. Neither study 
reported any difference between OC
formulations with regard to weight
gain-related discontinuation.

Similar weight trends were reported
in the US study (without a compari-
son group) of the drospirenone/EE
pill. After an initial statistically signif-
icant (p=0.03) mean loss of 0.6 kg by
cycle 6, weight was regained over the
remaining 7 cycles, reaching a statisti-
cally significant (p=0.03) increase of
0.7 kg by cycle 13 (Figure 2).7 

Premenstrual Symptoms
Some studies have assessed pre-

menstrual and perimenstrual
symptoms in users of the drospire-
none/EE OC. The US study examined
subjective measures of menstrually 
related symptoms for three phases of
the menstrual cycle — 4 days before
menstruation (premenstrual), the first
through last day of menstruation
(menstrual), and the remainder of the
cycle (postmenstrual). Investigators
reported small but statistically signifi-
cant (p<0.05) decreases in subjective
measures of water retention and nega-
tive affect from baseline to cycle 6 in 
all three menstrual phases.7 The study
did not include a control population,
however.

3) describe trends in weight loss associated with a new
drospirenone OC;

4)  identify how an investigational female sterilization procedure
occludes the fallopian tubes; and,

5)  describe mechanisms that might account for a reduced risk 
of upper-genital-tract infection in users of the levonorgestrel
intrauterine system.

Educational Method: The information is presented in a mono-
graph, and the reader’s knowledge is tested by the continuing
medical education (CME) quiz. It will take the participant approx-
imately 60 minutes to complete this lesson and quiz.

Evaluation: A course evaluation form will provide participants
with the opportunity to review the content of the monograph, to
identify future educational needs, and to comment on any per-
ceived commercial or promotional bias in the presentation.

Evaluation Instrument: The 10-question, multiple-choice CME
quiz is used as the evaluation instrument.

Intended or Target Audience: This monograph is intended for
obstetricians and gynecologists, family physicians, pediatricians,
adolescent medicine specialists, nurse practitioners, nurse mid-
wives, and others involved in reproductive health care.

CME Information: Baylor College of Medicine is accredited by
the Accreditation Council for Continuing Medical Education to
provide continuing medical education for physicians.

Baylor College of Medicine designates this educational activity for
a maximum of 1 hour in Category 1 credit toward the AMA Physi-
cian’s Recognition Award. Each physician should claim only those
hours of credit that he/she actually spent in the activity.

CME continued from page 2       
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SUMMARY
The US Food and Drug

Administration (FDA) recently
approved a transdermal contra-
ceptive patch. The method releases 
the progestin norelgestromin 
(17-deacetylnorgestimate) 150 µµg 
and ethinyl estradiol (EE) 20 µµg 
daily. The patch may be worn on the
abdomen, buttocks, upper torso, or
upper outer arm. Three consecutive 
7-day patches are typically followed
by a patch-free week to allow
withdrawal bleeding. Contraceptive
efficacy is high; a recent trial reported
an overall Pearl index of 1.2. The
product may be less effective in
women weighing 90 kg or more,
however.

Introduction
On November 20, 2001, the FDA

approved a transdermal contraceptive
patch.1 The product, the Ortho Evra™

transdermal system* (Ortho-McNeil
Pharmaceutical, Raritan, NJ), contains
ethinyl estradiol and norelgestromin,
the primary active metabolite of
norgestimate, a progestin used in
oral contraceptives. 

The manufacturer expects to begin 
marketing the patch in the second
quarter of 2002. A price for a cycle 
of patches has not been set, but is 
expected to be similar to a 1-month
supply of OCs (~$30 to $40).2

The transdermal contraceptive
patch is beige and approximately 4.5
cm square. It consists of three layers:
a protective polyester outer layer, a
medicated middle layer (which also
contains the adhesive), and a clear
polyester liner that the user removes
prior to application. The patch may
be applied to the lower abdomen,
buttocks, upper outer arm, or upper
torso (except to the breasts).3

Each patch is formulated to deliver
norelgestromin 150 µg and EE 20 µg
daily to the systemic circulation for 
7 days. After the 7-day period, the
woman removes the patch, discards
it, and applies a new one to another
site. Three consecutive 7-day patches
are typically followed by a patch-free
week to allow withdrawal bleeding.3

Efficacy Concerns in Heavier Women
Overall, contraceptive efficacy with

the patch is similar to OCs. A recent
study of approximately 800 patch
users reported a Pearl index of 1.2
pregnancies per 100 woman-years.3

Recent data have raised concerns
about the patch’s efficacy in women

with greater baseline body weight,
however.4 A report that summarized
the data from three large US and 
European studies included 3,300
women aged 18 to 45 years who used
the contraceptive patch for more than
22,000 treatment cycles. Of the 15
pregnancies reported, nearly half 
occurred in women with a baseline
body weight of 80 kg or more. Five 
of the seven pregnancies in heavier
women were reported in women
weighing ≥90 kg (≥198 lbs); this sub-
set represented less than 3% of the
study population, but accounted for
one third of reported pregnancies.
The authors concluded that the trans-
dermal contraceptive patch may be
less effective in women with body
weight of 90 kg or higher.4 Numera-
tors and denominators are not yet
published which would allow calcula-
tion of the weight-group-specific
pregnancy rates.  This information is
needed to evaluate appropriately this
potential association.

Transdermal Contraceptive Patch: Efficacy in Heavier Women 

Source: Ortho-McNeil Pharmaceutical, 2001.

Transdermal 
Contraceptive Patch

*Brand names are used for identification
purposes only and do not imply endorsement.

Editor’s note: This brief overview summarizes major findings and highlights recent
data regarding the association between body weight and decreased contraceptive 
efficacy. A more in-depth report on the patch was published in the August 2001
issue of The Contraception Report (Vol. 12, No. 4).  
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DR. CREININ COMMENTS:
The relatively high number of 

failures in women ≥90 kg could be 
a real finding or a chance occurrence
(a type I error). Still, this finding is
scientifically plausible. Several poten-
tial reasons could explain why this
difference was seen:

• Because the distribution of hor-
mones into the serum is depen-
dent on transdermal absorption,
women with more subcutaneous
fat may have poorer absorption.
However, the increased capillary
flow near the skin in women with
greater amounts of subcutaneous 
fat should allow for adequate 
absorption.

• The absorption of hormones in
larger women may vary between
sites. Small studies have demon-
strated that serum levels of norel-
gestromin are identical regardless
of application site; this may not
hold true in larger women. 

• Steady-state levels may take longer
to reach in heavier women, reduc-
ing efficacy during the initial week
of the cycle. Especially given that
women take 7 days off (the “patch-
free” week), a delay of more than
48 hours until steady-state levels 
of norelgestromin are reached may
result in escape ovulation.

• Clearance of norelgestromin and
ethinyl estradiol may be increased
in larger women, either by renal
clearance or total body clearance.

• Large women may have lower circu-
lating levels of both hormones
because of dilution in a larger total
blood volume. Researchers are cur-
rently examining data for other
combined hormonal methods to
determine if they also are less effec-
tive in larger women.

• Ovulation rates and cervical mucus
effects may be differentially affected
by confounding factors in obese
women. For example, if smoking
and obesity together lower hor-
mone levels, and the study popu-

lation had a significantly high rate
of smokers in the group ≥90 kg, 
this could have resulted in the
study outcome.

In their conclusion, the study 
authors point out an efficacy concern
at 90 kg or greater. Looking at the
data, this concern also may be valid 
at 80 kg, perhaps even 74 kg. More 
research on the relationship between
body weight and contraceptive patch
efficacy definitely is necessary. 
Existing data (numerators only) are
inadequate to address this question.
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Take Home Messages
• The transdermal contraceptive patch is highly effective (Pearl index 1.2)

• The patch is approximately 4.5 cm square and delivers norelgestromin
150 µg and ethinyl estradiol 20 µg daily

• Typical application sites are the lower abdomen, buttocks, upper outer
arm, or upper torso (except the breasts)

• Three consecutive 7-day patches are followed by a patch-free week

• Efficacy may be reduced in women weighing 90 kg or more, although
data are inadequate
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SUMMARY
A new female sterilization

procedure that does not require
surgical incision is nearing Phase III
trial completion. Approximately 600
women are enrolled in the interna-
tional trial, which is evaluating safety,
efficacy, and patient comfort/satisfac-
tion with a microcoil placed by
hysteroscopy that occludes the
fallopian tubes. Although data are
preliminary, no pregnancies have 
been reported in more than 575
woman-years of use. Patients have
reported high levels of satisfaction
with the method. The manufacturer
expects to submit a premarket
approval application to the US Food
and Drug Administration (FDA) by
mid-2002. The device is currently
available in Australia and Singapore
and was recently approved in Canada.

Introduction
Surgical sterilization is the most

common method of birth control in
the United States. Nearly 18% of all
US reproductive-aged women have
been surgically sterilized; another 
7% rely upon vasectomy. By the time
they reach their early 40s, more than
one in three US women has under-
gone surgical sterilization.1 Each year,
approximately 700,000 tubal steriliza-
tion procedures are performed nation-
wide. Most (93%) are performed in
hospitals or surgical centers under
general anesthesia.2

With the advent of hysteroscopy in
the 1970s, investigators began exam-
ining methods of transcervical tubal
sterilization. Potential tubal cannula-
tion techniques have fallen into two
general categories: (1) destructive

techniques using electrosurgery or
sclerosing agents and (2) mechanical
occlusion of the tubal ostia using
plugs or other devices.3

An example of the former was the
hysteroscopic injection of methyl
cyanoacrylate. Although this agent’s
skin-bonding properties are well doc-
umented, it proved less adhesive in
the fallopian tube. Bilateral occlusion
rates of 70% to 90% were considered
unacceptably low. Likewise, place-
ment difficulties and high expulsion
rates for various plugging devices
have frustrated attempts to develop
mechanical occlusion techniques.3

Recent Developments
In recent years, however, advances

in catheter and delivery system 
technology have renewed interest 
in mechanical occlusion. Several
methods are now under investigation.
One investigation, a yearlong, Phase
III clinical trial involving approxi-
mately 600 women in the United
States, Europe, and Australia, is near-
ing completion. The method will be

marketed as Essure™ pbc* (permanent
birth control) (Conceptus, Inc, San
Carlos, CA) and could be submitted to
the FDA by mid-2002.4 The device is
currently available in Australia and
Singapore. It was recently approved
in Canada and has received safety 
and efficacy certification in Europe. 

Clinical data on the new tubal oc-
clusion method are preliminary. One
study describing tissue response to
the device was recently published.5
Another recent study, part of a large
multinational trial, examined the 
device’s safety and efficacy in 111
women for up to 2 years.6 Investiga-
tors also have presented Phase II and
preliminary Phase III results at various
medical conferences.

Expanding Microcoil 
The new tubal occlusion device is a

small, flexible coil that expands when
placed. The device has three compo-
nents: a stainless steel inner coil, an
outer coil made from Nitinol (a nickel-
titanium shape memory alloy), and
polyethelene terephthalate (PET)
fibers. The inner coil attaches the 
device to a guide wire used for place-
ment in the fallopian tubes. The outer
coil anchors the insert in the fallopi-
an tube. The PET fibers form a mesh
between the two coils. 

During hysteroscopy, the device is
inserted into the fallopian tubes
through a catheter (Figure 1). The
catheter is withdrawn at the tubal os-
tium, exposing the microcoil. As the
guide wire is withdrawn, the device’s
coils expand to fit securely inside 
the fallopian tube. The procedure is
repeated for the contralateral tube.
The PET fibers in the device’s mesh
core cause a moderate foreign body
inflammatory reaction and extensive
fibrosis, resulting in permanent 
occlusion of the tube in nearly all 
patients.5-8

A recent nonrandomized, prospec-
tive study examined tissue response

FDA May Soon Consider New Female Sterilization Device  

Source: Conceptus, Inc, 2001.

Essure™ pbc 
Tubal Occlusion Device

*Brand names are used for identification purposes only and do not imply endorsement.
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to the microcoil.5 Forty-three women
who required hysterectomy volun-
teered to undergo the procedure in
the weeks prior to removal of their
uterus. The device was worn for 1 to
12 weeks. Results showed tubal occlu-
sion noted by hysterosalpingography
in 100% of fallopian tubes with satis-
factorily placed devices. Thirty
percent of fallopian tubes in the hys-
terectomy study were not accessible
due to existing pathology. 

Following hysterectomy, histology
data were also collected and analyzed.
Results suggested the PET fibers elicit-
ed an inflammatory tissue response
that extended into the space between
the inner and outer coils of the de-

vice. Tissue response varied according
to the time elapsed after placement.
After 4 weeks, a nearly complete 
occlusive response was reported; 
inflammatory response and tissue
growth were more extensive in the
fallopian tubes of women who had
worn the device for 8 or more weeks.
The study concluded that the tissue
response is predictable, occlusive in
nature, and localized to the device.5

The device insertion procedure is
performed in an outpatient setting
under local anesthesia. With proper
training, a clinician can place devices
in both tubes in under 20 minutes;
average procedure time for experi-
enced clinicians is 13 minutes.9

Efficacy and Safety
As of October 2001, researchers

had accumulated 575 woman-years of
data from Phase II and Phase III trials
with no reported pregnancies.4 Re-
sults are preliminary, however. Phase
III trial protocol requires 12 months
of follow-up data for at least 400
women after each begins to rely upon
the device exclusively for contraception.

A portion of the data from the
Phase III trial was published in late
2001.6 In the study, 130 women aged
21 to 43 years seeking permanent
birth control underwent the tubal 
occlusion procedure. Bilateral device
placement was achieved in 111
women (85%). Failure to achieve 

bilateral placement in the remaining
15% was attributed to several factors,
including device placement inexperi-
ence, design issues, and existing tubal
occlusion. After 2 years of follow-up
(1,894 woman-months of effective-
ness data), no pregnancies had been
reported.6

Adverse events with the tubal 
occlusion procedure are rare and 
primarily related to placement diffi-
culties.6,9 According to John Kerin,
MD, with the Ashford Community
Hospital in Adelaide, Australia, 
improper placements are associated
with clinician learning curve and are
expected to decline with training and
experience.9 In the recently published
clinical study, the rate of adverse
events preventing women from 
relying on the tubal occlusion device
was less than 5%.6

Patient Experience
Patient tolerance with the place-

ment procedure and subsequent use
has been high. Side effects of the pro-
cedure typically include 1 to 2 days 
of abdominal cramping.8 Approxi-
mately 97% of women wearing the
device for up to 2 years in the pub-
lished clinical study rated their
experience as “very good” or “excel-
lent.”6 When asked whether they
would recommend the procedure to a
friend, 95% of women in the Phase III
trial responded affirmatively.10

The hysteroscope, catheter, and guide
wire are withdrawn, allowing the coil
to expand and fill the fallopian tube.
The mesh core of the device initiates a
tissue response, resulting in permanent
incorporation and occlusion.

Source: Conceptus, Inc, 2001.

Figure 1

Placement and Expansion of
Tubal Occlusion Device

The microcoil device is inserted into
each fallopian tube using a hystero-
scope, catheter, and guide wire.

Take Home Messages
• Surgical sterilization is the most common method of birth control in the

United States

• A new tubal occlusion procedure is under investigation and may be 
available by 2003

• The device consists of a small, flexible coil contained within a protective
catheter, which is delivered by hysteroscopy

• No pregnancies have been reported in 575 woman-years of clinical use

• Adverse event rates of 3% to 5% have been primarily related to place-
ment difficulties

• Patient satisfaction with the method has been high

References on page 15
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Q: Can you explain why 
the levonorgestrel IUS 
may help to prevent pelvic 
inflammatory disease?

Dr. Grimes responds:

Some evidence suggests that
women using the levonorgestrel in-
trauterine system (LNG-IUS) have a
reduced risk of upper-genital-tract 
infection.1 Two large randomized
controlled trials have examined this
issue. A European multicenter trial

compared the LNG-IUS with a Nova-T
(a copper intrauterine device [IUD] of
the same configuration). In this
study, the rates of salpingitis were sig-
nificantly lower among users of the
hormone-releasing device at both 3
and 5 years of use (Figure 1).2,3 In an-
other multinational trial conducted
by the Population Council, the LNG-
IUS was compared with the copper
T380A device. Rates of salpingitis
were not significantly different at 2,
5, and 7 years.4 Differences in meth-
ods of determining salpingitis may
have accounted for the discrepancy
between the two trials.

One recent retrospective cohort
study5 compared the incidence of
Actinomyces-like organisms on Papa-
nicolaou smears of copper IUD and
LNG-IUS users. Positive smears were
significantly more common among
copper users (20% vs 3%, respective-
ly). Of note, however, this cytologic
observation has no known clinical

significance, since it does not predict
clinical illness.6

Several mechanisms might account
for a potential reduced risk of upper-
genital-tract infection in users of
progestin-releasing IUDs. First, the
local effect of progestin on cervical
mucus should make it thick and rela-
tively impenetrable to bacteria. Since
uterine bleeding is eventually greatly
decreased in users of the LNG-IUS,
any retrograde menstruation (which
might seed the fallopian tubes with
bacteria) should be reduced as well. In
addition, decidual changes in the en-
dometrium may make it less
susceptible to infection. Stated alter-
natively, progestin-releasing IUDs
may mimic the protective effect of
combined oral contraceptives7 and
depot medroxyprogesterone acetate8,9

against upper-genital-tract infection.
If this potential benefit of the LNG-
IUS is corroborated by further studies,
this will likely broaden the range of
appropriate candidates for intrauter-
ine contraception. Reduction in a
woman’s risk of salpingitis may
emerge as yet another noncontracep-
tive health benefit of the LNG-IUS.10
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Questions and Answers 

Editor’s note: The Contraception Report receives many questions from readers. In
this issue, Dr. Grimes addresses one of those questions. Others will be addressed in
future issues.

Figure 1

Cumulative Gross Rate of Pelvic Inflammatory Disease for Women
Using Levonorgestrel- and Copper-Releasing IUDs, by Year of Use
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CME Quiz Vol. 13, No. 1

The
CONTRACEPTION

Report

1. The results of recent studies by Tanis et al and Dunn et
al of myocardial infarction risk among users of “second-
generation” and “third-generation” OCs 

a. suggest a decreased risk with second-generation pills

b. suggest a decreased risk with third-generation pills

c. suggest no difference between preparations

d. are conflicting and inconclusive

2. The leading risk factor for myocardial infarction in
women is

a. hypertension

b. diabetes

c. cigarette smoking

d. obesity

3. According to a recent US trial, the transdermal 
contraceptive patch has a Pearl index of

a. 0.2

b. 1.2

c. 2.2

d. 3.2

4. According to a recent study, the transdermal contracep-
tive patch may be less effective in women weighing

a. ≥75 kg

b. ≥80 kg

c. ≥85 kg

d. ≥90 kg

5. Drospirenone, the progestin component of a new OC
formulation, is an analogue of

a. depot medroxyprogesterone acetate

b. spironolactone

c. levonorgestrel

d. norethindrone

6. Data from several studies indicate the new drospirenone-
containing OC has a Pearl index of approximately

a. 0.5

b. 1.0

c. 1.5

d. 2.0

7. With regard to the new drospirenone-containing OC,
each of the following statements is true EXCEPT

a. the progestin exhibits mild antimineralocorticoid
properties 

b. intermenstrual bleeding occurs less frequently 
than with a desogestrel OC

c. the trend toward weight loss is temporary

d. no controlled data show an improvement in 
premenstrual symptoms

8. A tubal sterilization device nearing FDA submission 
occludes the fallopian tubes with

a. a silicone plug

b. methyl cyanoacrylate

c. a coil containing polyethelene terephthalate fibers

d. electrocauterization 

9. During 575 woman-years of clinical testing, the 
reported failure rate with the new sterilization 
procedure has been

a. 0%

b. 1%

c. 2%

d. 3%

10. Each of the following mechanisms might account for 
a reduced risk of upper-genital-tract infection in users
of progestin-releasing IUDs EXCEPT

a. reduced retrograde menstruation

b. decreased ovulation

c. thickened cervical mucus

d. decidual changes in the endometrium


