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Dear Colleague:

This issue of The Contraception Report discusses female sterilization 
issues raised by the recently completed U.S. Collaborative Review 

of Sterilization (CREST).  The CREST study, conducted by the Centers for Disease Control 
and Prevention, is a large, prospective, multicenter observational investigation that collected
data over 10 years and represents a landmark contribution to the field.

The CREST report challenges several widely held beliefs about tubal sterilization.  One, failure
rates are higher than previously thought.  Two, failures continue to occur well after the first
year or two following the procedure.  Finally, failure rates differ substantially by the type of
procedure and by the age of the woman.  Younger women, in particular, are at greater risk of
accidental pregnancy. 

The CREST data, and other advances in the field, have affected counseling for women
considering sterilization.  Amy Pollack, MD, MPH, president of AVSC International (the
Association for Voluntary Surgical Contraception) spoke to us about the organization’s new
counseling guidelines.  In addition, we also report on the recent hearings before a Food and
Drug Administration advisory panel concerning U.S. approval of the Filshie® clip sterilization
device.  These new data provide clinicians with additional perspectives through which they
can help women evaluate their contraceptive choices.

Sincerely yours,

David A. Grimes, MD
Executive Editor

The
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SUMMARY
The recently published U.S. Collab-

orative Review of Sterilization (CREST)
sheds new light on previously held concepts
regarding female sterilization.  This large
prospective study, conducted by the Centers
for Disease Control and Prevention (CDC),
is the only U.S. study to assess long-term
risks of various sterilization methods in a
large cohort of women.

In a paper presented at the September
1995 Annual Meeting of the American
Gynecological and Obstetrical Society,
and published in the April 1996 issue of
the American Journal of Obstetrics and
Gynecology,  Herbert B. Peterson, MD,
and colleagues reported the findings.  The
most notable is the risk of pregnancy after
tubal sterilization is higher than generally
believed.  The investigators found an
overall life-table cumulative failure rate,
over a period of 10 years, of 18.5 failures
per 1,000 sterilizations (1.9%), a risk
that varies by timing and type of
procedure as well as by the age of the
woman when sterilized. 

INTRODUCTION
Sterilization is the most widely

used method of contraception in 
the United States.  According to the
National Survey of Family Growth, 
in 1990 26% of all U.S. women relied
on sterilization (18% female and 
8% male) for contraception.1 The
largest numbers of women depending 
on sterilization were 35-44 years 
of age; 33% of these women used
either female or male sterilization for
birth control.  Among women using
contraception, the percentage relying
on female sterilization increased con-
sistently with increasing age: 33% of
those ages 30-34, 45% of those 35-39,
and 51% of those ages 40-44.  About
600,000 to 700,000 female steriliza-
tions occur yearly in this country.

U.S. statistics mirror international
trends.  According to a 1995 study of

sterilization in Great Britain, based 
on data from the General Household
Survey, among couples under age 
50 sterilization is the primary method
of contraception, with slightly more
women than men being sterilized — 
a trend that has remained relatively
constant in recent decades.2 The
British survey also documented that
the resort to sterilization is much
quicker after the birth of the third
child than after the second.

Many studies suggest an additional
noncontraceptive benefit of tubal
sterilization — a lower risk of ovarian
cancer.3-5 For example, the Nurses’
Health Study, a prospective study 
of over 120,000 female nurses, found
a strong inverse association between
tubal ligation and ovarian cancer.
This protective effect persisted even
after adjustment for age, oral contra-
ceptive use, parity, and other ovarian
cancer risk factors (RR=0.33; 95%
confidence interval [CI], 0.2-0.6).4
Researchers continue to explore this
finding, but have yet to determine 
a cause that explains the effect.  

THE CREST STUDY
The Centers for Disease Control

and Prevention recently completed
the CREST study — a landmark, 
10-year look at female sterilization.6
Researchers followed a group of

10,685 women for up to 14 years after
their sterilizations.  The procedures
were performed between 1978 and
1986 at one of 16 medical centers in
nine cities:  Baltimore, Maryland;
Buffalo, New York; Chapel Hill, North
Carolina; Honolulu, Hawaii; Houston,
Texas; Memphis, Tennessee; Sacra-
mento, California; St. Louis, Missouri;
and San Francisco, California.

Specially trained nurses interviewed
women entering the study prior to
sterilization, by telephone 1 month
after sterilization, and annually
thereafter for 5 years.  Additional
telephone follow-up was conducted
for those enrolled early enough in 
the study to have had 8 to 14 years
elapse since their sterilizations.  

CREST researchers documented 
143 sterilization failures, which 
they were careful to classify as “true
failures.”  Pregnancies that could
possibly be classified as “luteal phase
pregnancies” (a pregnancy identified
after sterilization but having occurred
prior to the procedure, n=34), a result
of tubal anastomosis or in vitro fertil-
ization (n=16), or were unclassifiable
because of lack of information (n=5)
were dropped from the statistical
failure group.  

The CREST researchers classified
sterilization procedures as follows:
Partial salpingectomies included

Update on Female Sterilization:  Failure Rates,
Counseling Issues, and Post-Sterilization Regret
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“The CREST study tells us 
much more about the long-term
experience related to sterilization
than was known previously.”

Herbert B. Peterson, MD



modified Pomeroy-type ligation, other
types of partial salpingectomy, and
total salpingectomy via laparotomy.
Partial salpingectomies were then
classified as to timing, ie, postpartum
or interval.  Laparoscopic approaches
included unipolar and bipolar coagu-
lation, spring clip application and
silicone band application.  Only
women who had the same method of
tubal occlusion on both tubes were
included in the analysis.

The study sample differs in
composition from the general U.S.
population in race, but is similar in
age.  For example, the CREST sample
contains slightly more black women
than the general U.S. population and
more patients from other minority
groups as well.  In an interview for
this article, Herbert B. Peterson, MD,
elaborated on the sample characteris-
tics.  Dr. Peterson is principal study
investigator for CREST and Chief of
the Women’s Health and Fertility
Branch of the Division of Reproduc-
tive Health, National Center for
Chronic Disease Prevention and
Health Promotion, at the CDC.
“Although the CREST sample has 
proportionately more black women
than the general population, it does,
however, approximate the average
age of women throughout the U.S.
who have sterilization procedures
each year.”  That demographic like-
ness is important because several of
the study’s most striking findings
were age-related.

Dr. Peterson commented further
on the make-up of the sample group.
“The extent to which findings in our
cohort are generalizable to all women
having sterilizations is unclear,” he
said.  “In addition, our sample is
drawn exclusively from teaching
institutions and we do not know
whether our findings are generaliz-
able to community hospital settings.
Nevertheless, the study tells us much
more about the long-term experience
related to sterilization than was
known previously,”  Dr. Peterson
explained.  “And, because of the
complexity of carrying through a
large, long-term follow-up study,

we’re unlikely to see similar studies 
in the U.S. in the near future.” 

FAILURE RATES

Overall failure rates
Failure rates are higher than

previously believed.  CREST reports
an overall cumulative failure rate of
1.9% — more than double what has
been accepted as the standard failure
rate for tubal sterilization.  This failure
rate contrasts sharply with previous
studies of common tubal occlusion
techniques that cite figures lower
than 1%.  Until now, comparisons of
contraceptive failure rates have
reported the probability of failure
during the first year after sterilization
ranging between 0% and 0.4%.7
These failure rates, however, have
been based on investigations having
only 1 or 2 years of follow-up.

Dr. Peterson advised that the
overall failure rate needs to be viewed
in context.  He cautioned, “We
shouldn’t generalize this overall
failure rate finding to the total U.S.
population because it is an average 
of widely differing rates for specific

methods — a method mix [in the
CREST study] that is not the same 
as the proportional mix across all
sterilizations performed in the U.S.
The study’s percentage of silicone
band procedures, for instance, is
much larger than its prevalence in
the general population.”  In the
CREST study silicone band applica-
tion was the most commonly
performed method (31% of
participants).

Failure rates by method
The relative risk of sterilization

failure differed by method (Figure 1).
For example, compared to postpartum
partial salpingectomy, the highest
relative risk of failure occurred with
interval partial salpingectomy
(RR=3.9; 95% CI, 1.4-10.6).  Spring
clip application had the second
highest failure rate (RR=3.7; 95% CI,
1.5-8.9), followed, in decreasing 
order of risk, by bipolar coagulation,
silicone band application and
unipolar coagulation.

Dr. Peterson pointed out that the
high failure rate for interval partial
salpingectomy may have been
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Overall Relative Risk of Sterilization Failure 
by Method of Sterilization

Source:  Peterson HB, et al, 1996 (see reference 6).



skewed by steering higher risk
women away from laparoscopic
procedures and toward the interval
laparotomy approach.  According to
Dr. Peterson, “Those women who
were sterilized by interval partial salp-
ingectomy — which had a much
higher 10-year failure rate (20.1 per
1,000 patients) than earlier studies
would have led us to expect — were
considered inappropriate candidates
for the laparoscopic approach by
their surgeons because they presented
other risk factors, like prior abdominal
or pelvic surgery or prior pelvic infec-
tions.  We believe that steering
women with other risk factors toward
the interval laparotomy procedures
contributed to its high failure rate.”

CREST findings clearly indicate
that failures are not exclusive to 
or more numerous during the first 
2 years following the procedure.
Failures do occur long after the
procedure and the cumulative risk
increases with time (Figures 2a and
2b).  The prevailing belief has been
that the risk of failure is highest
within the first year and then
virtually disappears.8,9 The CREST
study ended after a 10-year follow-up,
but its data indicate that failures may

well continue to occur beyond 10
years after sterilization.  

Of all methods, spring clip appli-
cations resulted in the highest first-
year (1.8%) and 10-year failure rates
(3.7%). The majority of spring clip
failures occurred early, the rate rising
from 18.2 to 23.8 per 1,000 between
years 1 and 2.  On the other hand,
unipolar coagulation remained con-
sistently effective for 8 years; the
cumulative probability of pregnancy
rose only in years 9 and 10.  Post-
partum partial salpingectomy also
provided consistent protection against
pregnancy during the full 10 years,
although the cumulative probability
of pregnancy increased between
years 1 and 2.  The cumulative
probability of pregnancy with
bipolar coagulation, and to a lesser
extent with the silicone band, rose
steadily each year throughout the 
10-year period.  

Cumulative 10-year failure rates
By gathering data over 10 years,

CREST researchers have contributed
to a new understanding and reassess-
ment of long-term sterilization failure
rates.  The long-term probabilities of
failure were high for some methods.

The highest cumulative 10-year pro-
bability of failure, 3.7%, is reported
for the spring clip (36.5 per 1,000
procedures).  Bipolar coagulation
resulted in the second highest 10-year,
cumulative risk of pregnancy, 2.5%
(24.8 per 1,000 procedures).  Post-
partum partial salpingectomy and
unipolar coagulation are the most
effective methods, each having a
0.8% failure rate (7.5 per 1,000 pro-
cedures).  According to Dr. Peterson,
“because method failures continued
to occur many years after sterili-
zation, the concept of cumulative
probability of failure is important,
particularly for those women sterilized
at a young age, who have many more
years of potential fertility during
which they could experience a steril-
ization failure.”

Age and Risk of Failure
CREST data indicate that the risk

of failure is greatest among women
sterilized at a younger age (Figure 3).
According to CREST authors, “In
general, the younger a woman was 
at the time of sterilization, the more
likely she was to have a sterilization
failure.  The older a woman was at
the time of sterilization, the less
likely the method of sterilization was
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Life-Table Cumulative Probability of Pregnancy per 1000 Procedures
Among Women Undergoing Tubal Sterilization by Method

Source:  Peterson HB, et al, 1996 (see reference 6).



to affect the cumulative probability 
of failure.”  For example, the highest
cumulative 10-year probability of
failure was found for women ages 18
to 27 sterilized by bipolar coagulation;
their risk of accidental pregnancy 
was a little over 5% (54 per 1,000 pro-

cedures).  Among women ages 28 to
33 at the time of bipolar sterilization,
however, the 10-year cumulative 
risk dropped to 2% (21 per 1,000
procedures); for women ages 34 to 
44, the risk decreased still further to
0.6% (6 per 1,000 procedures). 

Among the youngest women 
(ages 18 to 27 years at time of sterili-
zation) failure rates varied by type of
procedure.  Unipolar coagulation,
interval partial salpingectomy and
postpartum partial salpingectomy 
all provided consistent protection
over 10 years (Figure 4a, page 8).  On
the other hand, silicone band applica-
tion, spring clip application, and
bipolar coagulation afforded less
protection; failure rates increased 
consistently and often substantially
over the 10-year period (Figure 4b, 
page 9).

Postpartum partial salpingectomy
has one of the lowest failure rates when
averaged across all age groups.  For
this method, however, like the others,
the highest cumulative probability 
of pregnancy was found among the
youngest group in the sample:  11.4
per 1,000 procedures for women ages
18 to 27; 5.6 for those ages 28 to 33;
and 3.8 for those over 34 years of age.

Among women 18- to 27-years-old 
at time of bipolar coagulation, 2.8%
became pregnant 5 years after the
operation.  Failures of that method
occurred with regularity throughout
the 10-year follow-up, as did silicone
band failures.

The numbers of young women
choosing sterilization, however, 
may be declining.  Amy Pollack, MD,
MPH, president of AVSC Internation-
al (the Association for Voluntary
Surgical Contraception), believes that
the percentage of women choosing
sterilization may be decreasing,
especially among younger women, for
several reasons.  In an interview for
this article she said, “Women and
their health care providers have more
confidence in other forms of birth
control, notably oral contraceptives.
Data now support the use of oral 
contraceptives among healthy, non-
smoking women over age 35 years 
up until menopause,” she explained.
“Also women are marrying later and
waiting longer after marriage to start
families — all factors that raise the
age at which a woman considers
permanent contraception.”

7

0

10

20

30

40

50

109876543211098765432110987654321

Cu
m

ul
at

ive
 p

ro
ba

bi
lit

y 
of

 p
re

gn
an

cy
 

pe
r 1

00
0 

pr
oc

ed
ur

es
(9

5%
 co

nf
id

en
ce

 in
te

rv
al

)

Number of Years Since Sterilization

Interval partial salpingectomy Bipolar coagulation Spring clip application

Figure 2b 

Life-Table Cumulative Probability of Pregnancy per 1000 Procedures
Among Women Undergoing Tubal Sterilization by Method

Source:  Peterson HB, et al, 1996 (see reference 6).

Re
la

tiv
e 

Ri
sk

( 9
5%

 c
on

fid
en

ce
 in

te
rv

al
)

Age (Years)

10.0

1.0

0.1
18–27 28–33 34–44

Figure 3

Relative Risk of Failure by Age 
at Time of Sterilization

Source:  Peterson HB, et al, 1996 
(see reference 6).



ECTOPIC PREGNANCY
Many pregnancies that occur after

sterilization are ectopic.10,11 In CREST,
ectopic pregnancies accounted for
33% of failures.  Therefore, sterilized
women who suspect they might be
pregnant, even many years after the
operation, should immediately be
checked by their clinician — not only
because of the longer-term failure
risk, but also because the chance of
ectopic pregnancy is high.

Bipolar sterilization failures, in
particular, have been associated 
with a higher incidence of ectopic
pregnancy.  As many as 50% of
bipolar coagulation failures are
ectopic.12,13 Future analyses of CREST
data will evaluate whether the ectopic
failure rate, like the overall failure
rate, also varies by age and method.

IMPLICATIONS OF THE CREST FINDINGS
The higher failure rates found in

CREST have implications for those
who consider female sterilization 
for birth control.  First, vasectomy
may now become a more attractive
permanent option, since its failure
rate is lower than that of tubal steril-
ization.  Second, some long-term,
reversible contraceptive options, such
as the copper T 380A intrauterine
device (IUD) and subdermal implants,
now rival sterilization in effective-
ness, while remaining superior in
safety.  The copper T 380A IUD, for
example, is now approved for 10 years
before needing replacement.  Failure
rates of this IUD are less than 1% at 
1 year and about 2% at 8 years.14

For some sterilization methods, parti-
cularly bipolar coagulation and the
spring clip, the CREST cumulative
failure rates are higher than that of
this IUD.  Similarly, subdermal im-

plants have a 5-year lifespan and a
reported 5-year failure rate of under
1%.7 Injectable contraception is also
another option that is highly effec-
tive and requires user compliance
only once every three months.

Another important implication of
the CREST study is that sterilization
methods vary substantially in terms
of effectiveness.  The high failure
rates for spring clip application and
bipolar coagulation point to the need
for skill on the part of the clinician in
order to maximize effectiveness of
these methods.  One study, in fact,
found that all the spring clip applica-
tion failures in that study were
attributable to misapplication.15

The high failure rate for bipolar
coagulation, on the other hand, may
not reflect the failure rate obtainable
today.  CREST sterilizations were 
performed up to a decade or more 
in the past.  Since then, optimal
bipolar coagulation technique has
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become more widely documented and
employed.16 Overall, comparisons
between mechanical device methods
and electrocautery have differed
among studies.17

Moreover, it has been difficult 
to draw clear conclusions based on
conflicting reports comparing the
relative efficacy of postpartum and
interval procedures.18,19 CREST data
suggest that postpartum procedures
are more effective than interval
procedures; however, this finding may
be due, in part, to selection bias.

POSTPARTUM STERILIZATIONS
In 1985, one in every 10 women

hospitalized for childbirth chose to be
sterilized before leaving the hospital.20

Postpartum sterilization is convenient
for both surgeon and patient. And
because the cost of performing the
procedure at this time is lower, it 
may also make sterilization available
to candidates who would otherwise
find expense to be a deterrent.

The CREST data have shed some
light on the efficacy of postpartum
sterilizations.  The long-term CREST
findings indicate that unipolar
coagulation and postpartum partial
salpingectomy have the lowest
cumulative failure rates of all the
methods studied (both are 7.5 per
1,000 patients).  Dr. Peterson explained
that “many different procedures are
lumped under the postpartum partial
salpingectomy classification, although
most were recorded as modified
Pomeroy procedures.”  

Although CREST data are favorable
for unipolar coagulation, this parti-
cular technique has been associated
with a high risk of thermal bowel
injury.21 For this reason, unipolar
coagulation, though effective, has
been largely replaced in the U.S. by
bipolar procedures.  Bipolar coagula-
tion procedures also destroy a smaller
section of the tube, thereby increasing
the probability of successful reversal.

A review of available literature on
postpartum tubal sterilization suggested
the following guidelines to help ensure
the highest safety and efficacy
possible18,19:

• Postpartum tubal sterilization via
minilaparotomy under local anes-
thesia is medically safe, whether
performed while the woman is still
on the delivery table or within 48
hours of delivery.

• The laparoscopic approach is gener-
ally not used postpartum because it
is difficult and risky due to the large
uterine fundus and vascular edema-
tous adnexa.

• Among the three commonly used
tubal occlusion techniques, the
Pomeroy method or its modifica-
tions are probably more effective
than rings or clips due to the dilat-
ed size of the tubes immediately
postpartum.  Unipolar and bipolar
electrocautery are also associated
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with high efficacy; however,
unipolar coagulation has been
associated with serious risks, most
notably thermal bowel injury.
Both electrocautery methods may
lower the probability of successful
reversal since they damage a larger
section of the tube than mechani-
cal device applications.

• Whether the delivery is vaginal 
or cesarean, only patients with 
no complications and who have 
delivered a healthy baby should 
be considered as candidates for 
any sterilization procedure.  Not
only is this medically safer, it 
also diminishes the risk of post-
sterilization regret.

REGRET AFTER STERILIZATION
Some women will regret having

been sterilized.22 Reversal is far from
sure, nor is it a viable option for every
patient.  A 5-year interim report from
CREST found that about 6% of the
women interviewed said they had
spoken with a health care provider
regarding a possible reversal at some
time during the 5 years following
their sterilizations.23

A successful reversal depends on
many factors.  Although several
popular methods (Pomeroy techni-
ques, clips and rings) have reported
successful reversal rates of between
70% and 80%, operative success
depends not only on the skill of 
the surgeon but also on patient char-
acteristics and the condition of the
remaining tube. The ideal candidate
for tubal reanastomosis is younger
than 43 years of age, of average body
weight, has documented ovulation
and at least 4 cm of healthy tube
remaining.24,25

Indicators of post-sterilization regret
The characteristic most often

associated with post-sterilization
regret is the youthfulness of the
patient.  Women under 30 are twice
as likely to regret their decision as
those who are older than 30 at the
time of sterilization.22 In the 5-year
CREST analysis, young age was the

strongest predictor of regret; among
women 20 to 24 years of age at steril-
ization an average of 4.3% reported
regret over the follow-up period.22

This percentage dropped to 2.4%
among women ages 30 to 34 years.
The timing of the operation is also an
indicator of future regret — women
undergoing postpartum sterilization
are more likely to regret their decision
than those who undergo interval 
sterilization.  

In the 5-year CREST data, a sig-
nificantly higher correlation with
later regret was found among those
sterilized at the time of cesarean
delivery.  This factor had also surfaced
in other reports, one of which indica-
ted that women sterilized at a repeat
cesarean were more likely to seek
tubal reversal than those sterilized at
their first.  Nevertheless, even among
those women having both age-related
and postpartum risk factors, fewer
than 10% regretted their decisions.22 

Regret has also been linked to
changes in marital status, death of a
child, socioeconomic status, emotional
factors and forces at work in the couple
relationship.26,27 Although it is impos-
sible to predict future events that will
affect regret, the variety of factors 
that may influence regret after steril-
ization further emphasize the need 
for thorough patient education and
counseling prior to the procedure.27

In addition to assessing obvious indi-
cators of potential regret such as age
and parity, clinicians should explore
the patient’s motivation carefully 
and include the partner in patient 
education discussions.

MAKING THE DECISION
Sterilization usually ends child-

bearing; however, childless patients
may also be interested in this contra-
ceptive option.  Little is known about
childless women who select steriliza-
tion as a method of contraception.  
One study that sought to examine
factors influencing post-sterilization
regret in women with children and
those without children found little
difference between the two groups.28

Although the study was small — 35
women, half of whom were childless
— its findings were consistent with 
a review of the literature on regret
that the researchers included in the
published study.  Also, the study’s
interviews illuminate counseling
issues for childless women. 

Interviewers examined the decision-
making process that led patients to
voluntary sterilization, and its findings
paint a picture of careful considera-
tion.  For all the women in this study,
the decision to be sterilized preceded
surgery by at least a year (Table 1).  
For most, the decision was a long-
standing one.  Interestingly, 29% of
the childless women had made the
decision 4 or more years prior to the
operation, and several reported that
they had not had the procedure earlier
because they had been unable to find 
a physician who was willing to sterilize
a childless woman.

Most of the women in the study
had based their decision on several
considerations of varying importance.
Childless women were mainly con-
cerned about side effects of other
forms of contraception.  Childless
women also frequently mentioned
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affect regret, the variety of factors that may influence regret
after sterilization further emphasize the need for thorough
patient education and counseling prior to the procedure.



reasons of age, career and disinterest
in childrearing.  This study followed
its subjects for 5 years, and in that
time, only three expressed “any regret,”
and none requested a reversal.  These
study participants are presently
approaching menopause and the
researchers plan a 14-year follow-up
evaluation report comparing them
with a control sample using reversible
methods of birth control.28

HOW OFTEN DO PATIENTS REQUEST
STERILIZATION REVERSAL?

In the 5-year interim analysis of
CREST, many more women requested
information about tubal sterilization
reversal than actually sought the oper-
ation.22 Women younger than 30 at
the time of sterilization were twice as
likely to seek such information as
women ages 30 to 34.  Women who
had experienced changes in marital
status were 2.8 times more likely to
seek information as those whose 
status had not changed.  Only 0.2% 
of the sterilized women chose to
attempt reversal.  The study does 
suggest, however, that requests for
reversals may increase over time, and
it is likely that new reports drawing 
on the long-term CREST data will
explore the issue further.  Other 
factors identified with seeking reversal
include the intensity and persistence
of regret, perceived ability to conceive,
perceptions regarding the potential 
for success and accessibility of the
reversal procedure.26

PATIENT COUNSELING
Although still an effective method

of contraception, sterilization is less
effective than previously believed.
Counseling should be adjusted to take
the latest CREST data into considera-
tion.  Clinicians should discuss the
new failure rates associated with 
different methods, emphasizing that
failures, although infrequent, can
occur 10 years or more after the proce-
dure.  Ectopic pregnancy should be
explained, and women should be urged
to contact a physician at any sign of
possible pregnancy, even many years

after their steriliza-
tion.  Young women
should be carefully
informed of risks and
options, including the
risk of regret and the
relative possibilities for
successful surgical
reversal.  Clinicians
should review all con-
traceptive options,
particularly long-term,
reversible choices.
[For further discussion
of pre-sterilization
counseling see related
article on page 12.]

CONCLUSIONS
The choice of permanent contracep-

tion involves many factors, only one
of which is effectiveness.  Both Dr.
Peterson and Dr. Pollack cautioned
that patients must make sterilization
choices based on a range of factors
and relative efficacy is just one consid-
eration. “Choice of a contraceptive
method is a personal decision that the
clinician and patient reach together
after reviewing all the options and
their attendant risks and benefits.
The CREST data give patients and
clinicians more information about
those choices,” said Dr. Peterson.
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Table 1

Timing of Sterilization Decision 
as Related to the Procedure

Decision to have the No Children Children
procedure preceded (n = 21) (n = 18)
sterilization by… n % n %

1 year 7 33 7 39

2–3 years 8 38 8 44

4 years or more 6 29 3 17

Source:  Smith E, et al, 1994 (see reference 28).
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AVSC International is an organization
based in New York City that provides
training and technical assistance in 
family planning and other reproductive
health services in more than 60 countries.
According to Dr. Pollack, the organiza-
tion’s president, counseling guidelines for
those who work with women considering
female sterilization won’t have to change
dramatically to incorporate the new
CREST data.

Dr. Pollack elaborated on the
changes needed in counseling
guidelines.  “Primarily, we will add
new figures for long-term risk of
failure as we discuss individual
methods, and we will make the
heightened risk for younger women
very clear,” she said.  AVSC
International recommends that
effective patient counseling begin
well in advance of the operation.
“Pre-sterilization discussions and
decision-making should take place
well in advance of the operation, and
consent forms should be signed prior
to admission for the procedure,
especially if sterilization is to be
performed in conjunction with
childbirth or abortion.”

� Emphasize that sterilization should
be regarded as permanent.  Despite
what the patient may have heard
about reversals, the data show that
reanastomosis is infrequently
pursued, expensive, and not
always successful (70% to 80%
success rates are associated with
ideal reanastomosis conditions, ie,
supportive patient characteristics
and at least 4 cm of undamaged
tube).  In addition, the prospects
for reversal depend upon the
condition of the tube, which is
influenced by the type of steriliza-
tion procedure.

� Involve both partners in the
decision and discuss both 
male and female sterilization.
Vasectomy is a safer, less
expensive, simpler operation 
and is highly effective.

� Discuss sterilization in conjunction
with a full explanation of all con-
traceptive methods, especially of
long-term, reversible methods.
Even if a woman has specifically

requested sterilization, she 
may not be aware of the latest
information about implants,
injectables and IUDs.  

� Inform the patient of failure rates
associated with sterilization and
the risk of ectopic pregnancy.  Let
the woman know that failures may
occur long after the procedure;
suspected pregnancy should be
ruled out as soon as possible.

� Emphasize that sterilization
provides no protection against
sexually transmitted disease 
or AIDS.

� Screen candidates for indicators of
post-sterilization regret.  Any of
the following characteristics makes
a woman more at risk for regret:

– sterilization at the time 
of abortion

– sterilization at the time of
delivery, vaginal or cesarean

– youthfulness of the patient  

� Discuss methods appropriate for
the patient, including side effects,
failure rates, and recovery.  If 
some methods are not appropriate,
they too should be discussed and
the clinician’s choice should be
explained.  Explain the following
to the patient:
– surgical procedure 
– preoperative instructions
– the surgical site
– timing of the procedure
– type of anesthesia
– length of recovery
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Guidelines for Pre-Sterilization Counseling

“We will add new figures for long-term
risk of failure as we discuss individual
methods, and we will make the
heightened risk for younger women 
very clear.”

Amy Pollack, MD, MPH

The following counseling guidelines for health care providers
have been adapted from Pollack and Soderstrom1



In February 1996, an advisory panel
of the U.S. Food and Drug Administra-
tion (FDA) recommended approval of
the Filshie clip for use in this country.
Associate Editor of The Contraception
Report, Elizabeth Connell, MD, chaired
the panel.  The Filshie clip, a tubal
occlusion device, is widely used in
Canada, Australia, and the United
Kingdom, where it is manufactured by
Femcare, Inc.  Approval is expected
within the next few months.

DESCRIPTION AND APPLICATION
The device is smaller than a penny

and designed to occlude the tube with
minimal destruction.  It is made of
titanium with a silicone rubber lining,
which expands to keep the tube com-
pressed as it flattens. Using a custom-
ized applicator, the surgeon half closes
the upper jaw to insert the applicator
and clip though a cannula or operat-
ing laparoscope.  When the surgeon
releases the finger bar, the applicator
and clip reopen and can be used as
soft-nosed forceps to pick up the tube
and examine the placement site.  Once
satisfied that the clip is positioned cor-
rectly, the surgeon squeezes the finger
bar to its full limit.  The clip is released
automatically from the applicator and
locked onto the tube.  Ideally, the clip
is applied across the isthmus, leaving
an equal amount of tube on either side.

The remaining tube is considered to
be adequate for successful reanasto-
mosis.  Albert Yuzpe, MD, Professor
Emeritus of Obstetrics and Gynecology
at the University of West Ontario in
London, Ontario, Canada, spoke about
the results of Canadian studies that had
successful reversal rates after Filshie clip
sterilization of 90%.  Dr. Yuzpe char-
acterized the application technique as
easy to learn and having few compli-
cations, primarily because the surgeon
can be sure of correctly seating the
clip before it is locked into place. 

SAFETY AND EFFICACY
The panel considered safety and

efficacy data from studies conducted
by Family Health International (FHI).
In total, FHI conducted 11 studies 
of the Filshie clip at 43 sites in 10
countries.  Over 6,000 women were
sterilized with Filshie clips and almost
4,000 were sterilized with other meth-
ods, including the tubal ring and the
Wolf clip.

Four of the studies were designated
pivotal evaluations:  all were prospec-
tive, comparative, randomized and
multicenter investigations of interval
sterilizations.  The studies compared
the tubal ring and Wolf clip to the
Filshie clip, with over 400 women in
each of the two comparison groups.
In the two studies comparing the

Filshie Clip Recommended for
Approval for Use in the United States
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Filshie Clip Device and Applicator

� Describe all medical benefits 
and risks:

– general surgical risks

– risk of failure to complete the
procedure with the chosen
technique

– the possibility of unrelated
changes in menstruation 
due to age or to change in
contraceptive method

� Answer all questions, including
one that is often left unexpressed,
“What happens to the egg released
from the ovary?”

� Discuss the possible effect on
sexuality.  There is no evidence 
of detrimental effects to sexuality
after sterilization.  In fact, some
studies have indicated that
sexuality may improve because
couples don’t worry about
unwanted pregnancy.

� Provide printed patient education
materials that the woman and her
partner can review privately.
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Filshie and Wolf clips, the pooled
analysis yielded a 12-month cumula-
tive pregnancy rate of 0.1 per 100
women for the Filshie clip group and
0.7 per 100 women for the Wolf clip
group.  In the two studies comparing
the Filshie clip and the tubal ring, the
pooled analysis yielded the same 12-
month cumulative pregnancy rate for
both methods — 0.2 per 100 women.

A subset of women from each of
these studies was followed for 24
months after sterilization.  In the Wolf
clip comparison, the Filshie clip group
had two pregnancies in 24 months, a
cumulative rate of 0.7 per 100 women;
the Wolf clip group had six pregnan-
cies, a cumulative rate of 2.8 per 100
women.  In the 24-month follow-up of
the tubal ring comparison groups, the
Filshie clip sample again had two preg-
nancies, a cumulative rate of 0.7 per
100 women; the tubal ring sample had
one pregnancy, a 24-month cumula-
tive rate of 0.3 per 100 women.

The panel also had requested data
from the single postpartum study con-
ducted by FHI.  In that prospective
study, the pregnancy rate for women
who received the Filshie clip steriliza-
tion was significantly higher than
those sterilized by the Pomeroy
method:  at 24 months, the Filshie
clip rate was 1.7, and the Pomeroy
method rate was 0.4 per 100 women.
This study indicates that the Filshie
clip may be less effective when used
postpartum than when applied during
interval sterilizations.  It should be
noted that all these efficacy data are
based on 1 and 2 years of follow-up;
long-term data, such as that obtained
by CREST, are not available.

In safety studies, the Filshie clip
compared positively with other devices
— the surgical injury rate was a low
1.6 for the entire population.  The
most common injury was a tubal mes-
osalpingeal injury, caused more often
by the tubal ring than the Filshie clip.
Only one ectopic pregnancy was
reported among the more than 5,000
Filshie clip sterilizations in the overall
population. 

In five cases, the Filshie clip had
migrated (was found in a place other
than attached to the fallopian tube).
The researchers explained that after
necrosis of the occluded tube, the clip
may drop into the abdominal cavity.
In these five migrations, the tube was
completely occluded and the clip was
still closed when discovered.  In two
cases, the Filshie clip had provoked a
foreign body reaction.  The other
three migrations were incidental find-
ings and had caused no reactions or
discomfort to the patient.

FDA RECOMMENDS APPROVAL WITH
CONDITIONS

The panel’s recommendation to
approve had a short list of conditions:
that the manufacturer clarify reuse
guidelines for the device applicator
and provide final results of toxicology
testing, information on magnetic 
resonance compatibility, and further
information about the timing of the
postpartum study procedures.  The
panel also wished to review labeling
prior to final approval, expressing 
particular interest in discussion of
“migration” and its causes, and of 
the higher failure rates associated 
with postpartum versus interval 
applications of the Filshie clip.
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1. One noncontraceptive health benefit of tubal 
sterilization is
a. reduced dysmenorrhea
b. protection against endometrial cancer
c. protection against ovarian cancer
d. reduced risk of endometriosis

2. One of the most important findings of the U.S. 
Collaborative Review of Sterilization (CREST) is that
the overall failure rate of tubal sterilization is 
a. higher than previously believed
b. highest during the first 5 years after the procedure
c. lowest among women between 30 and 35 years 

of age
d. lowest among black women

3. In the CREST study, the highest overall relative risk
of failure occurred with which type of procedure?
a. spring clip application
b. silicone band application
c. bipolar coagulation
d. interval partial salpingectomy

4. In the CREST study, the highest cumulative probability 
of failure at 10 years after the procedure occurred with
which method of sterilization?
a. unipolar coagulation
b. spring clip application
c. postpartum partial salpingectomy
d. bipolar coagulation

5. The CREST study found that women in which age
group when sterilized had the highest relative risk
of failure?
a. 18 to 27 years 
b. 28 to 33 years 
c. 34 to 40 years 
d. 41 to 44 years

6. Which method of sterilization had the highest
cumulative probability of failure at 10 years among
women in the youngest age group in the CREST study?
a. unipolar coagulation
b. spring clip application
c. silicone band application
d. bipolar coagulation

7. Ectopic pregnancies accounted for what percentage of
the failures documented by the CREST investigation?
a. 5%
b. 28%
c. 33%
d. 50%

8. The higher than expected failure rate for interval
partial salpingectomy found in the CREST study may
be due to 
a. including many different procedures under the

postpartum partial salpingectomy classification
b. steering women with risk factors away from laparo-

scopic procedures and toward interval laparotomy
c. using unipolar coagulation for women with interval

procedures
d. steering younger women toward interval procedures

9. Which of the following factors is the strongest
predictor of post-sterilization regret?
a. young age
b. marital status
c. parity
d. type of delivery

10. The Filshie clip has all of the following potential
advantages for the clinician EXCEPT
a. the silicone rubber lining closes the lumen with

minimal tube damage
b. the device can be positioned and examined before

final closure
c. the clip application technique requires minimal

training
d. the clip is most effective when used postpartum

Please mark your answers on the CME Quiz Answer Form.
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