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Abstract

Background—There is a growing body of literature on placement rates of the Essure®
procedure, yet prior studies have not attempted to identify tubal-associated risk factors for
placement failures. The current study examines risk markers associated with the inability to deploy
the Essure® coils into the tubal lumen using the new ESS305 design.

Study Desigh—We used electronic medical record data to assess risk markers associated with
the inability to place the Essure coils in the tubal lumen using the new ESS305 design. A total of
310 attempted procedures between June 14, 2007, and April 29, 2011 were analyzed.

Results—There were 18 tubal failures (5.8%) out of the 310 attempted procedures. A history of a
prior sexually transmitted infection (STI) was associated with tubal failure (OR 2.64, 95%
confidence interval (CI) 1.01-6.90; p=.048).

Conclusions—We speculate that the observed association between a prior STI and an inability
to place the coil was due to a past history of pelvic inflammatory disease.
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1. Introduction

The Essure® (Conceptus, Inc., Mountain View, California) procedure was first approved in
the US as a sterilization technique in November 2002 [1] and is increasingly being used. As
Essure® rates have increased, rates of other female sterilization procedures have decreased
[2]. The procedure entails guiding a hysteroscope through the cervix to the opening of each
fallopian tube, where a microinsert composed of nickel and steel coils is deployed. The coil
fibers initiate a benign fibrotic reaction that occludes the tubes. A follow-up
hysterosalpingogram (HSG) is recommended 3 months post-procedure to verify tubal
occlusion (FDA). Some advantages of this technique are the short procedure time that can be
performed in the clinic setting with a same-day recovery period, and that pain medication
can be administered intramuscularly or locally [3]. Further, compared to a tubal ligation,
Essure® is more cost-effective [4] and has fewer potential complications [5].
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There is a growing body of literature on the Essure® procedure, with a subset focused on
placement rates that range between 81%-99% [2, 6-33]. One area of concentration in this
literature is procedure-related, such as finding higher successful placement rates in the
outpatient versus inpatient setting [22,26]. Some researchers demonstrate an association
between placement failure and an increased length of procedure, [2,34], but placement rates
have not been significantly associated with time in the recovery area, performing a
concomitant intrauterine surgical procedure [23,28], or provider experience [8,34]. Further,
no association has been observed between placement rates and certain types of anesthesia or
premedication [18,23,28,34] with the exception of decreased failure rates when anti-
inflammatory agents are used to reduce tubal spasm [7,8,22].

Patient-level factors associated with difficulty in coil placement include having a large
uterus [27] and a history of intrauterine device (IUD) use [21]. Another study observed a
relationship between failure rates and body mass index (BMI) [27] while others have
observed a positive relationship between failure rates most likely due to visualization and
certain phases of the menstrual cycle [23,25,27]. Placement rates do not appear to be
significantly associated with age, race, parity, gravidity, pain experience, tobacco or illicit
drug use, history of ectopic pregnancy, history of cesarean section, or hormonal
contraceptive usage [8, 12,15,18,22,23,26,28,34].

Many of these studies have attributed half of their placement failures to an inability to
advance the coils into the fallopian tubes after the tubal ostia have been visualized [30,35].
Prior studies have not attempted to identify reasons for this difficulty or associated risk
factors. Furthermore, few data are available on placement rates among women at risk for
tubal disease as they are often excluded from the studies. In addition, few data are available
on placement rates using the new ESS305 design, third-generation model which was
approved for use in the US in June 2007 [24,28,32,36]. The current study adds to the
literature by examining risk markers associated with the inability to deploy the Essure®
coils into the tubal lumen using the new ESS305 design, third-generation model.
Furthermore, this study presents data from a largely Hispanic population, for which only one
smaller study exists [16].

2. Materials and methods

After obtaining approval from the Institutional Review Board at The University of Texas
Medical Branch (UTMB), electronic medical record (EMR) data were collected on any
patient who underwent attempted placement of Essure® coils between August 31, 2005, and
April 29, 2011, at The University of Texas Medical Branch clinics. All patients were de-
identified by subject number in the analysis database. Information extracted from the records
included demographics, prior pregnancy, reproductive, sexual, and social histories, details of
the sterilization procedure and follow-up HSG results.

For this analysis, we excluded 10 patients who were seen before the third-generation
Essure® model was approved, as well as 14 women who had non-tubal factor-related failed
Essure® attempts. This left 310 women available for analysis, who were sterilized between
June 14, 2007, and April 29, 2011.

Our dependent variable was “tubal factor failure” as defined by the inability to insert
Essure® coils in one or both fallopian tubes upon first placement attempt. This outcome was
selected because clinicians continue to look for means by which to improve the success rate
at first attempt [15] and because comparisons or usage of data on subsequent procedure
attempts has self-selection bias because some patients choose to not re-attempt the
procedure at a later visit.
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Tubal factor failure can be due to either tubal stenosis or tubal spasm. With our data, there
could be a reduced likelihood of tubal spasm because patients were administered both non-
steroidal, anti-inflammatory drugs (Toradol 60 ml. and Ibuprofen 800 mg) and an anxiolytic
(Valium 10 mg) 1 h before the procedure.

We examined the association between tubal factor failure with demographic variables of
age, race/ethnicity, and parity. Moreover, a history of sexually transmitted infection (STI)
was of special interest because of its link to pelvic inflammatory disease (PID) that causes
tubal scarring. We used ST as a risk marker for PID because information on PID was not
collected in a methodical manner in the EMR.

Bivariate comparisons were performed to compare the two groups of successful versus
failed insertions, using the chi square test, Fisher’s exact test, or Mann-Whitney test as
appropriate. Binary logistic regression was used to identify correlates of tubal failure. All
analyses were performed using SPSS 15.0 for Windows (IBM Corp., Somers, NY).

The overall number of failures of Essure® placement for any reason in this population was
32 out of 324 (9.9%) procedures. Of these 32, tubal factors accounted for 18 (56.3%)
unsuccessful coil placements. The 14 non-tubal failures excluded from our analysis were: 9
with inadequate visualization of the ostia due to endometrial tissue or excessive uterine
scarring, 3 with cervical stenosis, 1 with severe uterine prolapse, and 1 woman who forgot to
take her hypertension medication the day of the procedure so staff did not attempt the
procedure due to her high blood pressure upon arrival at the clinic. Thus, our analysis
included 310 women, of which 18 could not have the coils placed due to a tubal factor,
which gave us a tubal failure rate of 5.8%.

The median age of the study population at the time of procedure was 34.0 (interquartile
range 30.0-38.0) years. The racial composition of the sample was 31.6% white (n=98),
11.9% black (n=37), 53.2% Hispanic (n=165), and 3.2% Asian (n=10). Over one-third of the
population (36.8%, n=114) was given at least one injection of intramuscular depo
medroxyprogesterone acetate (150 mg) during their pre-procedure consultation process, with
a median of 1.0 month before the procedure. The median parity was 3.0 (2.0-3.0) children.
The majority of the patients (n=215, 69.4%) attended UTMB’s public clinic, while 30.6%
received care at a UTMB clinic for patients with public or private insurance.

Over a quarter (n=83, 26.8%) of the women reported a history of one or more STIs. These
included chlamydia (17.1%), human papilloma virus (HPV, 6.5%), gonorrhea (3.5%),
herpes simplex virus (3.5%), trichomoniasis (3.2%), syphilis (0.65%), and human
immunodeficiency virus (0.32%). Of the 83 women with a history of ST, failure of
placement occurred in 9 (10.8 %). Of the 204 women without a history of ST, failure of
placement occurred in 9 (4.4 %). The difference between these two groups is significant,
where the association between a history of STI and failure placement is p=.042 (Table 1).

Sample characteristics by tubal failure status are shown in Table 1. The successful and failed
insertion groups are similar in terms of age, race/ethnicity, marital status, education, parity,
intra-uterine contraceptive use and BMI. The failed insertion group was more likely to have
a history of STIs (p=.042) than the latter group.

From our bivariate logistic regression models, we observed that having a history of any STI
was associated with increased odds of Essure® tubal insertion failure (OR 2.64, 95% CI
1.01-6.90; p=.048) (Table 2). Age (p=.259), race/ethnicity (blacks, p=.222 and Hispanics,
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p=.167, compared to whites), and parity (p=.708) were not associated with tubal failure
rates.

4. Discussion

We observed a positive relationship between a history of STI and tubal placement failure
compared to the findings of Shavell et al. [34], where no association was found. However,
there are a number of differences between their study and ours that make a direct
comparison of the two difficult, and may explain the difference in findings. First, they
reported on 22 placement failures of which a maximum of 4 were due to tubal occlusion
factors. Our study did not include all women who had a placement failure, but instead was
limited to the 18 women seen during this time period who experienced a failure due to tubal
factors. Second, the patient population differed between the two studies with 18 of their 22
(81.8%) placement failures observed in women with private insurance versus only 11% of
our population (2 out of 18) . This could account for the difference in STI rates. Yet another
difference is that 54% of the Essure® procedures in Shavell et al.’s [34] study were
performed under general anesthesia, as opposed to 1.3% (n=4) of those included in this
analysis. Lastly, they used the second-generation model, versus our use of the third-
generation model.

We speculate that the link we observed between a prior history of an STI and an inability to
place the coil in the fallopian tube is a past history of PID. When the lower reproductive
tract infection ascends into the upper reproductive tract, it can cause infection of the
fallopian tubes and lead to partial or total occlusion [37]. Half of our failure rate group (n=9)
reported at least one prior STI, with most of the STIs having links to PID [37,38].

It cannot be determined from these data if failure to insert coils into the fallopian tubes was
due to tubal occlusion or spasm. Previous studies have not attempted to differentiate
between the two, as it can be a difficult task. The patients in our study were given agents
shown to reduce tubal spasm that would otherwise inhibit insertion of the Essure® coils
[7,8,22]. In fact, most Essure® patients are given anti-inflammatory agents and thus, some
failures which have been attributed to tubal spasm in other studies may actually be due to
occlusion.

An adverse outcome may result if tubal occlusion is misdiagnosed as tubal spasm during the
procedure. This was demonstrated in a recent case report in which the physician encountered
resistance in advancing the coil into the fallopian tube. It was assumed that the cause was
tubal spasm and the physician continued to push the coil into the tube. The patient had post
operative abdominal pain and the 3 month follow-up HSG showed a tubal perforation with
the coil in the abdominal cavity [10].

We did not exclude patients based on their reproductive histories, so our sample population
is probably representative of women who use public health clinics for the Essure®
procedure. However, our data come from a largely Hispanic client population, which may
under-represent patients with STI histories as national data show that Hispanics as a whole,
compared to other races, have lower rates of STIs [39]. Thus, future study is needed to
ascertain the association between STI and tubal occlusion in other study populations.

Our study is limited by its design because use of medical records may have led to the under-
detection of some conditions. For example, history of a prior STI was obtained by self-
report. Second, conditions such as bacterial vaginosis may also lead to PID [37,38], yet
these conditions were not categorized in any orderly manner in the EMR and thus not
entered into our database. Further, some clinicians take more meticulous notes than others,
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which may result in missing data. However, the missing data were not excessively large
(n=23, 7.4%) for STI, our main explanatory variable.

Prospective data are needed to confirm the relationship we observed between tubal
placement failure and a prior history of STI. Future studies should also examine the
relationship between Essure® success rates and a history of PID, or other conditions, such as
previous tubal surgery, which could lead to tubal inflammation and scarring. Further, having
a history of STI does not necessarily preclude a successful procedure as placement failure
occurred in 10.8 % of patients with an STI history and 4.4% of patients without an STI
history. Until more conclusive data are available, the current study suggests that physicians
should increase their awareness of their patients’ histories of pelvic inflammatory disease or
other risks of tubal damage so that they can assess how much pressure to apply to the tubes
if they encounter tubal resistance.
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Table 1

Study sample characteristics by insertion status

Successful insertion | Failed insertion | p value
(n=292) (n=18)
Age, median (IQR) 34.0 (30.0-38.0) 32.0 (30.0-37.0) .242
Race/ethnicity n (%)~ 288
White 95 (33.7%) 3 (16.7%)
Black 34 (12.1%) 3 (16.7%)
Hispanic 153 (54.3%) 12 (66.7%)
Marital status n (%) .345
Not married 98 (33.6%) 8 (44.4%)
Married 194 (66.4%) 10 (55.6%)
Education n (%) * 953
Did not complete HS 101 (43.7%) 8 (44.4%)
HS graduate 130 (56.3%) 10 (55.6%)
Parity, median (IQR) 3.0 (2.0-3.0) 3.0 (2.0-3.0) 657
STl history n (%) T .042*
With STI history 74 (27.5%) 9 (50%)
Without STI history 195 (72.5%) 9 (50%)
IUC Use n (%) ~ 747
Yes 47 (16.6%) 2 (11.1%)
No 236 (83.4%) 16 (88.9%)
BMI, median (IQR) 29.5 (25.8-34.6) 30.0 (26.9-39.1) 273

IQR= interquartile range; HS = high school

“\We omitted our Asian category (n=10) because 10 had successful placement and 0 were in the unsuccessful cell.

+
“Missing data (n=61, 19.7%).

*
Statistically significant at the p< .05 level.

¢Missing data (n=23, 7.4%).

zIUC Use is defined as ever used intrauterine contraception as method of birth control. Missing data (n=9, 2.9%).
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Correlates of failure to insert the Essure devices into the tubes

Characteristics | Odds ratio (95% CI) | p value
Age 0.95 (0.87-1.04) 259
Race/ethnicity™

White Reference

Black 2.79 (0.54-14.51) 222

Hispanic 2.48 (0.68-9.03) 167
Parity 1.07 (0.74-1.55) 708
STI history

No Reference

Yes 2.64 (1.01-6.90) 048*

Table 2

Page 9

Based on bivariate logistic regression analysis, we could not build multivariate logistic regression models due to the small number of failure of

insertion for participants. Dependent variable: Failure to insert (no failure=0, failure =1).

Independent variables: age (continuous), race/ethnicity (non-Hispanic white, non- Hispanic black, Hispanic), parity (continuous), STI history (no
STIs=0, one or more STIs=1).

Cl= Confidence intervals

+
“We excluded Asian women due to the small sample size of this group

*
Statistically significant at the p< .05 level.
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