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Introduction Broad implementation of hysteroscopic sterilization techniques has resulted in questions 

about its clinical value compared to laparoscopic sterilization techniques. This systematic review was 

conducted to evaluate the feasibility, safety and efficacy of different hysteroscopic sterilization techniques 

and to identify risk factors for failure. 

Methods This systematic review was conducted according to the PRISMA guidelines. Medline, 

EMBASE, Web of Science and the Cochrane library were searched for articles on hysteroscopic 

sterilization. Two reviewers independently selected cohort studies that evaluated placement rate, 

rate of confirmed correct placement 3 months post procedure complications and risk factors for 

failure of hysteroscopic sterilization. Main outcome data were probability of successful placement 

at a first placement attempt, probability of confirmed correct placement after successful placement, 

incidence of pregnancy after confirmed correct placement and identified factors that influence the 

rate of successful placement. 

Results A total of 45 original articles were selected. Six articles concerned Ovabloc, 37 Essure and two 

Adiana sterilization. The placement rates for Ovabloc, Essure and Adiana, were respectively: 80% (95% 

CI: 76-83%), 92% (95% CI: 91-94%) and 94% (95% CI: 91-95%). The percentages of women that could 

rely on successful bilateral placement confirmed at three-months follow-up were respectively: 96%  

(95% CI: 93-96%), 97% (95% CI: 96-98%) and 91% (95% CI: 89-93%). The chance that a patient 

could rely on a successful bilateral placement of Ovabloc in one attempt and confirmed after three 

months was 77%, for Adiana 86% and for Essure 89%. Twelve pregnancies occurred in 1,212 patients 

who were sterilised with Ovabloc method (10/1,000), 8 pregnancies occurred in 7,706 women after 

Essure sterilization (1/1,000). The 36 months cumulative pregnancy rate of Adiana was 16/1,000. 

Procedural and post-procedural complications were mainly related to placement failures including tubal 

perforation, expulsion or migration of the tubal device. Complications other than failed sterilization 

were rare and of minor clinical importance. 

Conclusion This systematic review demonstrated that all three hysteroscopic sterilization methods were 

feasible, safe and highly effective. The range of pregnancy rates are comparable to other sterilization 

techniques fromthe CREST study. The Essure method had the highest probability of successful 

placement in a first attempt, confirmed at three months and the lowest pregnancy rate. According to the 

results in this review, hysteroscopic sterilization is an attractive alternative for laparoscopic sterilization.

Abstract
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Introduction

The hysteroscopic approach to female sterilization has been studied for more 

than a century. The initial techniques often proved to be difficult, inefficient and 

dangerous. Failure rates were high and serious complications by perforation and 

thermal bowel lesions were reported in clinical trials (1,2). Nevertheless there was 

continuing belief that hysteroscopic sterilization would be a suitable method for 

permanent contraception. This was prompted by the facts that the hysteroscopic 

route avoids the transabdominal route, the risks of entering the peritoneal cavity 

are evaded resulting in less morbidity, a reduced need for anaesthetics and a quicker 

return to normal activities. Hysteroscopic sterilization can be fitted in an ambulatory 

setting and provides an option for women who whish to avoid incisional surgery or 

general anesthesia.

In the past decades, three systems became available on the commercial market: 

the Ovabloc Intra Tubal Device (Advanced Medical Grade Silicones BV, Reeuwijk, 

the Netherlands) in 1988 (3), the Essure system (Conceptus Incorporated, Mountain 

View, CA, USA) in 2002 (4,5) and the Adiana Permanent Contraception system 

(Hologic, Inc, Bedford, MA, USA) in 2009 (6). The Ovabloc device is a silicon 

mixture that is instilled into the tubal ostium and solidifies within five minutes into 

a rubber plug. The Essure device is a 4 cm expanding spring made of a nitinol outer 

coil and stainless steel innercoil with PET fibres, placed in the proximal section 

of the fallopian tube. Adiana is a combination of 60 seconds of radiofrequency 

appliqued to the mucosa of the fallopian tube followed by deployment of a 3.5 mm 

matrix into the created lesion. These distinct mechanisms of action, may lead to 

differences in feasibility, safety, required confirmation test and efficacy.

The above described techniques all require a so called ‘confirmation test’ three-

months post-procedure to verify proper placement. While conventional laparoscopic 

approach and abdominal approaches are effective immediately, hysteroscopic 

systems require a period of three months after the procedure for fallopian tubes 

to undergo fibrosis leading to occlusion and contraceptive efficacy (5,6,7). During 

these three months women have to use additional or alternative contraception. A 

hysterosalpingogram (HSG), pelvic X-ray or ultrasound is used to verify correct 

placement. For some techniques, it is argued that the post-procedure imaging 

should be eliminated based on the fact that in the original clinical trials, 96% of 

patients with successful bilateral placement had complete tubal occlusion at three 

months and 100% at six months (4,5).

Data from phase II and III clinical trials with Adiana and Essure have shown high 

feasibility, safety and efficacy (4,5,6). It remains questionable if daily practice results 

are comparable with these earlier results. Identifying risk factors for placement 
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failure will be important in patient selection and for identifying cases at risk for 

failure of hysteroscopic sterilization.

A Cochrane review published in 2011 on interruption of tubal patency for female 

sterilization indicated no randomised controlled trials comparing sterilization by 

laparoscopy or mini-laparotomy to sterilization by hysteroscopy (8). A pilot study 

to assess the feasibility of conducting a comparative study in a randomised fashion 

showed that less than 8% of the women included were willing to be randomised 

(9,10). This was explained by a strong personal preference to undergo either a 

hysteroscopic or a laparoscopic procedure.

While long-term studies on large cohorts of women have assessed sterilization 

after abdominal and laparoscopic approaches, less is known about the feasibility 

and efficacy of the hysteroscopic approach. Data on rare and long-term outcomes 

are available from cohort studies, rather than from randomised controlled trials. 

Further comparative trials are not considered to be high priority for research (8).

We conducted a systematic review to examine the feasibility, efficacy and risk 

factors for failure of hysteroscopic sterilization techniques. Secondary we aimed to 

determine if confirmation tests are still necessary for sterilization by hysteroscopy.

Methods 

This systematic review was conducted according to the PRISMA guidelines. All 

longitudinal studies addressing hysteroscopic sterilization were considered for 

inclusion, both prospective and retrospective. Studies were included if (successful) 

placement rate, efficacy, safety or risk factors for failure of hysteroscopic sterilization 

was investigated. Only original studies with > 20 consecutively included participants 

were selected, to allow pooling of data. Descriptive articles, case-series (with 

non-consecutively included participants), reviews, surveys, technical reports and 

congress abstracts were excluded. No language restriction was applied. All types 

of participants undergoing tubal sterilization by hysteroscopy were included. 

Animal studies were excluded. Excluded were studies wherein electrocoagulation 

or chemicals (e.g. quinacrine) was used to obliterate the tubes.

To assess feasibility, we consider successful placement rate, percentage of confirmed 

proper placements and the occurrence of procedural complications as outcomes. As 

efficacy refers to the ability to prevent conception from occurring, we evaluated the 

rate of unintended pregnancies after confirmation of correctly placed devices. 
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Hence we formulated the following research questions:  

1.  What is the probability of a successful placement at the first  

attempt of sterilization by a hysteroscopic procedure?

2.  What percentage of women have a confirmed correct placement  

of the devices three months after the procedure?

3.  What are the risk factors for placement failure of the devices used  

for hysteroscopic sterilization ?

4.  What are the complications of hysteroscopic sterilization and what  

are their incidences?

5.  What is the incidence of pregnancy after confirmed correct placement?

We defined (successful) placement rate as the percentage of women that had 

successful bilateral procedures in a first attempt. For Ovabloc a successful 

placement is defined as a successful bilateral instillation immediately followed by a 

satisfactory X-ray showing adequate filling, continuous from the tip to the ampulla. 

In the Pivotal Essure trial, a pelvic X-ray was performed 24 hours following device 

placement to serve as baseline evaluation of device location. Unless the microinsert 

had a trailing length greater than 18 expanded outer coils the placement was 

considered successful. For Adiana this means confirmation of placement at 

one-week post-procedure using transvaginal ultrasonography. Confirmed correct 

placement rate was recorded as the percentage of women with bilateral correct, 

unaltered positioned devices three-months post-procedure, out of the total number 

of women who had a successful placement. The related risk factors for placement 

failure were abstracted from both uni- and multivariate analyzes. We studied safety 

by recording intra- and post procedural complications other than failed sterilization. 

We defined complications as an unanticipated problem possibly causing harm to 

the patient that arises following the procedure (6,7,16,34,36,37,38). Symptoms 

related to patient tolerance of the procedure (e.g. pain, vasovagal reaction, nausea, 

vaginal spotting or post procedure bleeding) were not classified as complication. 

Efficacy was recorded as the cumulative pregnancy rate per specified unit of time 

as part of the total number of participants. All outcomes were evaluated per specific 

sterilization technique.

Search methods for identification of studies

Medline (PubMed version), EMBASE (OVID version), Web of Science and the 

Cochrane library were searched by a clinical librarian up to January 2013, without 

language restriction or methodological filters. The exact search is appended to 

this article (appendix 1). 
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Two reviewers (CC and SV) independently screened titles and abstracts for 

relevance. The bibliographies of included articles were then hand-searched for 

other relevant references. 

The same reviewers independently extracted study and patient characteristics 

and outcome data. The methodological details, number of included patients 

and descriptive study characteristics (for example country where the study was 

conducted, recruitment modality, source of funding), characteristics of the 

participants (for example age, body mass index parity), description of the device 

(type, version), description of the procedural setting (in-office or Operation 

Room, type of anesthesia, experience of the physician), co-interventions (for 

example polypectomy, endometrial ablation), and outcomes (types of outcomes, 

documentation of drop-outs, follow-up, standardization of outcome assessment) 

were extracted. Disagreements were reconciled by discussion with an arbiter (FWJ 

or HAMB). Data related to the defined outcomes were assessed for inclusion in 

the meta-analysis. 

The methodological quality of the included studies was assessed using a 

pre-defined checklist. Study limitations were reviewed for appropriate eligibility 

criteria; adequate measurement of outcomes: successful placement rate, confirmed 

correct placement, complications and pregnancies; selective reporting and other 

bias (e.g. confounding factors). Pooled probability of successful placement, 

confirmed placement and pregnancy were conducted using ‘R’ version 3.0.2. (11). 

The probabilities are shown with their 95 per cent confidence interval (CI).

Results 

The search produced 429 unique references, of which 66 were considered 

relevant to the topic based on title and abstract. A total of 11 case reports or series 

and one descriptive study were excluded. Nine eligible articles were excluded 

because of indistinctness about uni- or bilateral successful placement or double 

publication of data. Figure 1 shows the flow diagram of the selection process. 

Finally, a total of 45 articles were eligible for our analyzes: six articles concerned 

Ovabloc, 37 Essure and two Adiana sterilization. 

Ovabloc

Of the Ovabloc Intratubal Device study characteristics are shown in the table 

of Characteristics of included Ovabloc studies (3,7,12,13,14,15) (appendix 2). 

A total of 2,039 women were included in two prospective and four retrospective 

studies. The articles were published between 1983 and 1999.
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All participants were consecutively included. Two studies were multicenter and 

four were single-center. Two articles included cohorts that had overlap with each 

other (7,15). None of the studies reported a potential conflict of interest. The 

number of participants in each trial ranged from 115 to 438. The age range was 

18 to 46 years. The exclusion criteria were clearly defined in five articles. Three 

studies included nulliparous women (3,12,15). There are considerable differences 

in exclusion criteria between studies. In one study tubal patency was tested with 

perfusion of diluted methylene blue dye (MBPT) before instillation. Women with 

no tubal patency in one or both tubes were excluded for an installation attempt (12).  

All procedures were performed with a paracervical block. One study reported 

pre-medication of naproxen 12 hours and 2 hours before the procedure with 

atropine 30 minutes before the procedure (3). In three studies office hysteroscopy 

was performed with a 8 mm single flow (SF) system (Hyskon or CO
2
) (7,14,15), 

while in two studies a continuous flow (CF) system with low viscosity distension 

medium was used (12,13). In one study both SF and CF techniques were used (3).

Figure 2 shows the risk of bias graph for included Ovabloc studies. Follow-up data 

for pregnancies and complications other than failed sterilization were undefined, 

mainly based on self-reporting, and probably incomplete.

Feasibility of Ovabloc

The number of successful Ovabloc placements at first attempt was reported in 

five studies (n=1,601 women)(3,12,13,14,15). The probability varied between 78% 

and 84% with a pooled probability of 80% (95% CI: 76-83%) in a random effects 

model (figure 3). In one study, the lower success rate was explained by the inclusion 

of women with retroflected uterus, minor intrauterine pathology and nulliparity, 

resulting in a more difficult catherization of the tubes. Also the use of single flow 

hysteroscopy was cited as explanation (3). In a second study with a lower probability 

for successful placement, 50/411 (12.2%) of women were refrained from an 

installation attempt (12).

After successful bilateral placement the pooled probability for confirmed correct 

placement three months post-procedure is 96% (95% CI: 92-98%). One study 

reported uterine wall perforation five times in 438 cases (7).

Efficacy of Ovabloc

Approximately 100/1,312 (7.5%) of women could not rely on Ovabloc after 

successful placement, based on results of three-months confirmation tests. A total 

of 12 pregnancies were reported in women that had passed a proper three-months 

confirmation test, with good results (n=1,212)(3,7,12,13,15). The pooled prevalence 

of pregnancy is 1% (95% CI: 1-2%) (figure 5). 
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The majority of pregnancies (n = 8; 67%) occurred in the first three to 24 months after 

the procedure. Other reasons for discontinuation of reliance on Ovabloc sterilization 

were spontaneous expulsions (n=65) and removal or migration of the silicon plugs 

(n=30). One study reported a total of 18 women with normal plugs damaged by D&C 

and plugs removed in hope of becoming pregnant (15). In 47 women expulsion and 

removals were reported after the three-months confirmation X-ray (9,12,13)

Risk factors for placement failure

Univariate analyzes for risk factors were performed in two studies (3,12). Van der 

Leij et al compared 71 failed to 340 successful procedures and found nulliparity, 

intrauterine pathology and an asymmetric cavum to be associated with failure 

(12). De Blok et al. compared Ovabloc sterilizations performed with single flow to 

continuous flow hysteroscopies. Ovabloc procedures performed with continuous 

flow hysteroscopy had lower failure rates due to failed instillation of silicon in the 

tubes or insufficient visualization. The failed procedure rate decreased from 29% 

to 12% when continuous flow hysteroscopy was used, this was not statistically 

significant. Three other studies explained placement failures through technical 

difficulties with silicon instillation in the fallopian tubes, tip separation and silicone 

infiltration as a result of improper alignment, tubal spasm, intrauterine synechiae, 

fragments and bleeding, inadequate uterine distension, myomata or insufficient 

anesthesia during instillation (7,12,14).

Essure

The included Essure studies are described in detail in the tables Characteristics; 

appendix 3. A total of 14,126 women were included in 37 studies. It concerned 26 

prospective, eight retrospective, one partly retro- and partly prospective and one 

study with unclear relation between enrolment and occurrence of the outcomes. 

The articles were published from 2003 to 2012. All participants were consecutively 

included. Ten studies were multi-center, 27 were single-center. Nine articles 

studied a cohort that overlapped with a cohort in another article: seven studies were 

performed in centers in France (17-23) and two in Spain (24,25). In thirteen studies 

a potential conflict of interest was reported, in four studies it was stated there was 

no potential conflict and in twenty studies this remained unclear. 

The number of participants in each trial ranged from 24 to 4,306. The age ranged 

from 19 to 57 years. The exclusion criteria were not described in 26 articles, in 

11 articles the exclusion criteria were reported, in three (17,26,27) was referred to 

the criteria defined in the instructions for use (55). The version of the device used 

were not defined in 29 articles, ESS 305 in four (23,27,29), ESS 205 in one (30),  

and the first type know as STOP (Selective Tubal Occlusion Procedure) in two (4,5). 
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In two articles two Essure versions were used the ESS 205 and 305 (23) and the 

ESS 105 and 205 (31). In one study concomitant procedures were excluded (26), 

Seven studies included patients whom received concomitant procedures (19,20,21, 

22,23,32,33), all other studies did not report on concomitant procedures. The type 

of analgesics differed from only pre-medication, paracervical block, intravenous 

analgesics or general anesthesia. 

Figure 3. shows the risk of bias graph of included Essure studies. The methods of 

assessment for follow-up data on pregnancies were unspecified and mainly based 

on self-reporting thus probably incomplete. In some studies the risk of bias was 

judged high for assessment of confirmation because it was unclear whether single 

placements were also included in the evaluation (17,19). 

Feasibility of Essure

The data of 37 cohort studies were pooled to calculate the probabilities for 

successful placement and successful confirmation. The pooled probability for 

successful placement at first attempt is 92% (95% CI: 91-94%) with a range 

from 81% to 96% (figure 7). There seems to be a tendency for higher successful 

placement rates for studies published since 2007. The chance of confirmed correct 

placement after successful bilateral placement is 97% (95% CI: 96-98%) (figure 8). 

The chance a patient has a successful bilateral placement in one attempt and correct 

confirmation after three months is 89% (table 2). One cervical perforation (36) and 

one fundal perforation (37) during the procedure were reported. In one case the 

microinserts were removed because of a nickel allergy (38).

 

Efficacy of Essure

In figure 9 the number of pregnancies after a confirmed and Essure procedure are 

shown. Eight pregnancies occurred in 7,706 patients who relied on the sterilization 

after a satisfactory confirmation. In one women who became pregnant 32 months 

after the procedure, the three-months control pelvic X-ray and vaginal ultrasound 

scan suggested that the devices were well placed, and the HSG performed after 

delivery showed an apparent bilateral occlusion. Though, laparoscopy demonstrated 

a unilateral tubal perforation. In a second patient, after delivery, radiographic 

examination demonstrated complete expulsion of one device. In the third patient 

during laparoscopic sterilization after termination of pregnancy, one device was 

located intramural under the serosa due to partial perforation. In the fourth 

patient, device placement was unsuccessful on one side, and only one device was 

placed. On HSG, the contralateral tube seemed to be occluded, and the patient was 

instructed incorrectly to cease alternative contraception. In the fifth patient, during 

laparoscopic examination after termination of pregnancy, 1 device was intramural 
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under the serosa due to partial perforation. No data were available for analysis of the 

other three pregnancies. In all analyzed cases, pregnancy was related to incorrect 

position of at least one device. 

Patient related risk factors

In 12 studies risk factors for placement failure of Essure microinserts were  

analyzed (5,12,26,27,29,30,31,32,36,39,40,41). Age was investigated as a risk factor for 

placement failure of microinsert in six studies. Only in one prospective multicenter 

study with 578 women seeking hysteroscopic sterilization a statistically significant 

difference (P<0.01) in the age of patients was observed, with patients with successful 

placement averaging 35.3 years (±6.4 SD) and patients with failures averaging 39.4 

years (±5.3 SD) (27). Five other studies did not find any relation between age and 

placement failure (12,26,29,30,36).

According to the study of Rosen, an initial study of the first 80 procedures with 

Essure, nulliparity was associated with a longer procedure time (11.2 versus 16.7 

min, P < 0.01). However it was not predictive for placement failure (40). Five other 

studies found that parity is not a predictor of successful placement (12,26,29,30,36).

In the majority of the studies women were excluded if they had abnormal bleedings 

and/or the procedures were scheduled to be performed in the follicular phase unless 

they were taking oral contraceptives. In a phase II study of Kerin and phase III study 

of Shavell et al., 48-50% of the failed placements were due to anatomical reasons 

and not related to timing in the menstrual cycle. In a case control study Panel et al. 

found no lower placement rates in patients with concomitant bipolar resection and 

a history of abnormal bleeding. 

In a prospective study to determine feasibility, Sinha et al reported that cycle 

phase at the time of surgery (OR 11.2, 95% CI: 1.35-92.6) and an enlarged uterus 

(OR 15.7, 95% CI: 3.19-77.1) were both significant predictors of successful bilateral 

placement (36). In other studies menstrual phase timing and hormonal endometrial 

suppression did not improve successful bilateral placement. Cases performed in the 

follicular phase of the cycle had a shorter procedure time compared to the luteal 

phase procedure (9.3 versus 16.6 minutes) (40). A thin endometrium is less prone 

to congestion and makes it easier to see the tubal orifice (5,30,40,41).

According to several authors uterine axis is no predictor to placement failure (5,29,36).

Leyser-Whalen et al. used an electronic medical record database to assess risk 

markers associated with inability to place Essure coils in the tubal lumen using 

the new ESS 305 design (29). A total of 310 attempted procedures were analyzed. 

Patients with an history of Sexual Transmitted Disease (STI) were found to have a 

higher risk of placement failure (OR 2.64, 95% CI: 1.01-6.90). 
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Five studies analyzed the influence of BMI on the success rate of hysteroscopic 

sterilization. BMI was no risk factor for placement failure (27,29,30,36,39).

Many authors reported that increasing experience does not improve successful 

procedures but progressive decrease in time for the procedure showed the benefits 

of experience (5,27,39,40). Levie et al. compared 37 newly trained and 39 experienced 

physicians: in 652 patients, overall successful placement was 97.2%, with 98% 

successful placement rate versus 96.1% for experienced versus novice physicians, 

respectively. Mean procedure time was 9 minutes (± 7 SD; P< .01), with experienced 

physicians completing it on an average quicker at 7.9 minutes (±5.8 SD; P< .01) and 

novices completing it in 10.7 minutes (±8.3 SD; P< .01) (27). 

In almost all studies patients received some kind of premedication, mostly 

a combination of non-steroidal anti-inflammatory medications combined with 

diazepam. In a comparative study of Nichols et al. comparing hysteroscopic 

sterilization performed in-office versus a hospital operating room (26), NSAIDs 

before the procedure was significantly related to higher bilateral placement rates. 

Among cases with successful bilateral placement, only 18% did not receive NSAIDs 

before the procedure, whereas 33% of unsuccessful bilateral placements involved no 

NSAIDs (X2=4.78, p=0.03). Chern et al. reported a lower placement failure in the 

group that received pre-operative analgesia (Voltaren) and smooth muscle relaxant 

(Buscopan) compared with the group with no pre-medication (44). Another case 

controlled study did not find a difference in successful sterilization rate between the 

group with local anesthesia (paracervical block) and the group without anesthesia (18). 

Anesthesia type was not significantly associated with failure (30). 

Two studies compared the influence of the setting (on the success of placement. 

Nichols et al (26). compared procedures performed in-office versus a hospital 

operating room (OR) among newly trained physicians. They found no differences 

in placement rates between the two groups, but the OR group (n=252) was much 

larger than the Office Group (n=67). Savage et al. however reported a significantly 

higher successful placement rate in the outpatient setting. (97.3% compared 

with 92.8%, P=0.004) (39). More authors support the idea that office-based 

hysteroscopic sterilization is easily performed in an outpatient setting without the 

need for general anesthesia (18,32,36). 

Adiana

The included articles for Adiana both concerned the Evaluation of the Adiana 

System for Transcervical Sterilization (EASE) trial from 2002 through May 2005, a 

prospective, single-arm, international study, involving 18 investigators at 16 sites (6,16).  
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A total of 645 women participated in the study. Women were eligible to participate 

if they were 18-45 years of age, generally healthy, had established fertility, and 

were seeking permanent contraception. Exclusion criteria included major medical 

conditions, use of cortisone or cytostatic medication, any underlying health 

condition that would adversely affect the ability to undergo surgical procedures (e.g, 

cardiovascular conditions), pelvic inflammatory disease, intrauterine conditions 

that may affect tubal access (eg, synechiae), significant cervical or uterine pathology 

such as an abnormal Pap test or large leiomyomas, or any condition that might 

compromise compliance or long-term study follow-up. Each participant underwent 

a complete physical examination, with documentation of normal cervical cytology, 

negative testing for sexually transmitted diseases, and negative pregnancy test to 

confirm study eligibility. The mean age was 31 years, with a mean parity of 2.2 

(range (0-7). Analgesia used during the procedure ranged from topical or local only 

to intravenous sedation. Three months post-procedure a HSG was performed to 

confirm bilateral occlusion. Thereafter, women were evaluated by brief office visits 

at three, six, and nine months into the reliance phase and assessed with a complete 

examination at one, two and three years. Women with an unsuccessful sterilization 

(n=75) were excluded from the study or were followed for safety evaluation only. 

The assessment of successful placement was clearly defined. A small number of 

women was lost to follow up for the three-months HSG (7/611). Of the 570 women 

that were able to rely on the sterilization, 97% (n=547) were compliant with the 1 

year, 92% (n=523) with the two year and 89% (n=505) with the three year follow 

up. Concerning safety, the method of assessing and recording of complications is 

unclear. Additionally, it remains unclear how many women that could not rely on 

the Adiana sterilization were followed up for safety evaluation. We judged there was 

a low risk of bias for the outcome measurements successful placement, confirmed 

correct placement and incidence of pregnancy and an unclear to high risk of bias 

for outcome complications.   

Feasibility of Adiana

The results on feasibility and efficacy are presented in table 1. Successful 

bilateral placement in a first attempt was achieved in 607 of 645 women (94%). 

In seven women successful placement was achieved after with a second attempt. 

Hysterosalpingography was used to confirm reliability in 604 women. In 91%  

(n=551) bilateral occlusion after a successful first placement was confirmed three 

months post procedure. Re-evaluation of the remaining women by HSG at six 

months confirmed bilateral occlusion in 19 women aditionally. According to the 

protocol 611 women with successful bilateral placement, 93.3% (n=570) were able 

to rely on Adiana for pregnancy prevention and cease additional contraception.  
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No uterine or tubal perforations or injuries related to RF energy or matrix placement 

were reported. No analysis for risk factors in placement or failures or learning curve 

were performed in the selected studies.

Efficacy of Adiana

A total of six pregnancies were reported in the first 12 months of the reliance 

phase, three in the second year and none in the third year. In retrospect, three 

pregnancies that occurred during the first year were determined to be due to 

misinterpretation of the HSG. 

Discussion

Modern hysteroscopic sterilization methods are feasible, safe and can be fitted in an 

ambulatory setting. The hysteroscopic approach provides an option for women who 

whish to avoid incisional surgery or general anesthesia. It particularly benefits women 

with (relative) contraindications for laparoscopic sterilization. Since 1988 three methods 

have become commercially available Two of them were withdrawn from the market. 

Ovabloc in 2009 after reports with disappointing results, technical problems with 

the cold storage of the silicon and the claim of reversibility of the technique could 

not be confirmed in a histological study (8). Adiana was withdrawn as part of a deal 

to settle ongoing patent infringement litigation in March 2012 (8). 

In this systematic review we analyzed the feasibility, safety and efficacy of Ovabloc, 

Essure and Adiana. Additionally we evaluated risk factors for placement failure of the 

different techniques. We did not evaluate patient tolerance and satisfaction because 

the characteristics of the studies we found, were too heterogeneous. We anticipated 

no conclusions could be drawn since patients’ experiences are multifactorial e.g. 

influenced by setting, type of anesthesia, A Cochrane review in 2012 concluded that 

the available literature insufficient is to determine the appropriate pain regimen 

for outpatient sterilization by hysteroscopy. In this systematic review feasibility was 

expressed as successful bilateral placement rate in the first attempt. We decided to 

exclude successful single placements in patients with a history of salpingectomy, 

because the higher chance for successful single placement would confound the 

outcome successful placement. For Ovabloc, Essure and Adiana, placement rates 

were respectively: 80% (95% CI: 76-83%), 92% (95% CI: 91-94%) and 94% (95% 

CI: 91-95%). The percentages of women that could rely on successful bilateral 

placement confirmed at three-months follow-up were respectively: 96% (95% 

CI: 93-96%), 97% (95% CI: 96-98%) and 91% (95% CI: 89-93%). We observed a 

tendency towards higher successful placement rates of Essure for studies published 
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since 2007. This can be explained through the introduction of the ESS 305 with 

automatic release mechanism of the introducer catheter and a special introducer in 

2007, which facilitated placement of the devices. 

Pregnancy rates may be calculated by either life table analysis or the Pearl Index. 

The latter, also called the Pearl rate is the most common technique used in clinical 

trials for reporting the efficacy of a birth control method but it assumes a constant 

failure rate over time. All studies included had an unspecified and incomplete 

follow-up beyond three months. In most studies data collecting for pregnancies was 

based on self-reporting rather than an active form of data collecting. Patients were 

instructed to report complications and pregnancies after the initial three months 

post-procedure. Few studies reported a specified time interval between procedure 

and occurrence pregnancy. Because of the unclear length and completeness of 

follow-up periods, it was not possible to calculate reliable cumulative failure rates. 

Complications during the hysteroscopic procedures were incidentally reported and 

were mainly related to unsuccessful procedures. Based on this systematic review it 

seems that Adiana and Essure methods have the highest successful placement rate 

at first attempt. Both methods were performed with smaller, 5-5.5 mm continuous 

flow hysteroscopes, while the majority of Ovabloc procedures were performed in an 

earlier time with 8 mm single flow hysteroscopes. 

Limitations

Only cohort studies were included in this review, because RCTs or good 

methodological comparative studies on this topic are missing. Long-term data for 

outcome pregnancies are lacking. Long-term data are needed to compare the efficacy 

of hysteroscopic sterilization with cumulative 10-years probabilities of pregnancy of 

laparoscopic sterilization studied by the Collaborative Review of sterilization Study 

Group (49). 

The Adiana and Essure method were both introduced when office hysteroscopy 

with continuous flow, 5.5 mm hysteroscopes already was accepted as standard 

procedures while the Ovabloc method was performed with older techniques with 8 

mm hysteroscopes combined with cervical dilatation. This could be an explanation 

of higher risk of placement failure caused by tubal spasm. According to the results 

in this review, hysteroscopic sterilization seems to be an attractive promising 

alternative for laparoscopic and abdominal permanent contraception.

Future perspectives

An important disadvantage of hysteroscopic sterilization methods versus 

laparoscopic procedures is the need for a three months confirmationtest and 

additional contraception. This implies extra costs and inconvenience for the 
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patients with a higher risk for non-compliance. Two new sterilization methods with 

launched in the near future. Both methods are based on an intra-tubal device with 

immediate mechanical occlusion of the fallopian tubes, which eliminates the need 

for a three-months confirmations test. (56,57)

A third new hysteroscopic sterilization method has been announced (58). It is 

described as a redesigned Ovabloc Intratubal Device System. Challenges related 

to the design included the storage of material under room temperature conditions 

achieving reliable curing times and incorporating a contrast agent to facilitate 

visibility for evaluation.

From our meta-analysis we calculated that 91-97% of women with a successful 

bilateral placement are able to rely on the hysteroscopic sterilization procedure. For 

Ovabloc and Essure the percentages are 96% and 97% respectively. We question 

the need for confirmation three months post-Essure. 

In our opinion the reliability after an uncomplicated procedure is sufficient to 

rely on. For selective cases, where there is doubt about successful placement, or 

presence of substantial risk factors for failure, clinicians should still consider an 

three months confirmationtest. When confirmation tests are still indicated for 

every woman receiving hysteroscopic sterilization, a new, less invasive diagnostic 

test like 3D ultrasound has to be evaluated to confirm proper placement. Results 

from earlier studies (32,33,43,44-45) are promising. If tubal occlusion still has to 

be confirmed new non-radiation techniques like Contrast Infusion Sonography or 

Hysterosalpingo Contrast Sonography (HyCoSy) as suggested by Connor in 2008 

(34) or the newer Hysterosalpingo Foaminfusion Sonography (HyFoSy) could be 

considered to be evaluated as confirmation test for tubal occlusion (46-48). 
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Identified articles based on search 
strategy: 429

Not relevant to the topic based 
on title or abstract: 

363

Case reports and series: 7 
Non-consecutive cohort: 4

No follow–up or missing data: 5
Overlapping cohort: 4

Review: 1

Retrieved to read full text article: 66

 Articles included: 45

Adiana: 2
Essure: 37
Ovabloc: 6

Figure 1. Flow diagram
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Figure 2

Table 1

Reference Number of 

participants

Successful 

bilateral 

procedure first 

attempt

Satisfactory 

outcome at  

3 months  

confirmation

Number of 

patients rely on 

after successful 

bilateral  

placement*

Cumulative 

 number of 

 pregnancies

after satisfactory 

confirmation

Vancaillie 2008

Anderson 2011

645 611 551/604 570/611 12 months: 6/ 547 

24 months: 9/ 523 

36 months: 9/ 505

Feasibility and safety of Adiana *Including seven patients with successful second attempt.

Table 2

Successful bilateral 

placement 1st 

attempt (A)

Satisfactory 

 confirmation 

after total bilateral 

 placements (B)

Satisfactory 

 confirmation 

after successful 

 placement 1st 

attempt (A x B)

Pregnancies

Ovabloc 0.80 0.96 0.77 12 / 1212

Essure 0.92 0.97 0.89 08 / 7706

Adiana 0.95 0.91 0.86 09 / 570

Feasibility and efficacy of three methods of hysteroscopic sterilization.

Appropiate eligibility criteria

Adequate measurement of bilateral placement

Adequate measurement of confirmation test

Adequate measurement of pregnancy

Selective reporting (reporting bias)

0% 25% 50% 75% 100%

Risk of bias graph: review authors' judgements about each risk of bias item presented across all included Ovabloc studies.

Low risk of bias Unclear risk of bias High risk of bias
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Houck (1983)

Blok de (1992)

Loffer (1992)

Leij vdr (1996)

Ligt -Veneman(1999)

Fixed effect model

Random effects model
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0.78
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[0.78; 0.82]
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[0.76; 0.84]
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28.2%

21.9%

100%

--

22.1%

15.7%

18.6%

22.5%

21.2%

--

100%

Figure 3

Figure 4  OVABLOC First attemp bilateral

Appropiate eligibility criteria

Adequate measurement of bilateral placement

Adequate measurement of confirmation test

Adequate measurement of pregnancy

Selective reporting (reporting bias)

0% 25% 50% 75% 100%

Risk of bias graph: review authors’ judgements about each risk of bias item presented across all included Essure studies.

Probability of successful placement at first attempt for included Ovabloc studies. Probabilities are shown with 95%  

confidence intervals.

Low risk of bias Unclear risk of bias High risk of bias

0.65 0.7 0.75 0.8 0.85

334

80

224

319

325

415

115

268

411

392

1601

Heterogeneity: I-squared=70%, tau-squared=0.0475, p=0.0098

Study Events

Proportion

95%-CI

W(Fixed)

W(Random)Total
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Probability of confirmed correct placement after bilateral placement for included Ovabloc studies. Probabilities are shown 

with 95% confidence intervals.

Number of pregnancies for included Ovabloc studies. Probabilities are shown with 95% confidence intervals.

Houck (1983)

Blok de (1992)

Loffer (1992)

Leij vdr (1996)

Ligt -Veneman(1999)
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Random effects model
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Figure 5  OVABLOC confirmed bilateral placement
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Figure 6  OVABLOC pregnancies
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Heterogeneity: I-squared=82.9%, tau-squared=0.6656, p=0.0001
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Figure 7  ESSURE first attemp bilateral

Fixed effect model

Random effects model

Heterogeneity: I-squared=82.9%, tau-squared=0.6656, p=0.0001
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Figure 7. Probability of successful bilateral placement at first attempt for included Essure studies. Probabilities are shown 

with 95% confidence intervals.
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Figure 8  ESSURE confirmed bilateral placement

Study Events

Proportion

95%-CI

W(Fixed)

W(Random)Total

Heterogeneity: I-squared=82.9%, tau-squared=0.6656, p=0.0001

Figure 8. Probability of confirmed correct placement after bilateral placement for included Essure studies. Probabilities are 

shown with 95% confidence intervals.
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Figure 9  ESSURE pregnancies

Heterogeneity: I-squared=0%, tau-squared=0, p=0.6186

Number of pregnancies for included Essure studies. Probabilities are shown with 95% confidence intervals.
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Appendix 1

SEARCH:

((((Hysteroscopy[mesh] OR hysteroscop*[tiab] OR uteroscop*[tiab] OR 

transcervical[tiab])) AND ((sterilization , tubal[mesh]) OR ((sterilization , 

reproductive[MeSH] OR sterilization *[tiab] OR sterilization *[tiab]) AND 

(Fallopian tubes[MeSH] OR tube[tiab] OR tubes[tiab] OR tubal[tiab] OR 

intratubal[tiab]))))) OR (ovabloc[tiab] OR essure[tiab] OR microinserts[tiab])

429 hits. JANUARY 2013
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Appendix 2

Characteristics of included Ovabloc studies

de Blok 1992

Methods -  Retrospective, single center, Jan 1990 - Aug 1991, Onze Lieve Vrouwe Gasthuis, Amsterdam, 

Netherlands

- Comparison: single flow versus continuous flow

Participants - Participants: 115

- Age: not reported

- Mean age: not mentioned

- Parity: not specified

-   Exclusion: non patent tubes, pregnancy, active infection, major intrauterine pathology, allergic 

to local anaesthetics or distension medium

- Setting: out-patient

Interventions - Ovabloc intra tubal device

- Experience: not reported

- Premedication: NSAID 12 hours and 2 hours before, atropine i.m. 30 min before procedure

- Anesthesia: PB

- Timing in cycle: proliferative phase of cycle or use of oral contraceptive

- Distension medium; 1990 SF CO2 - Hyskon : 1991 CF Sorbitol

Outcomes - Successful bilateral instillation

- Satisfactory X-ray < 24 hrs

- Satisfactory X-ray after 3 months

- Complications

Funding source - Not reported

Notes
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Houck 1983

Methods - Prospective, since January 1981, Phoenix Baptist Hospital and Medical Center.

-  Comparison of categories with 1) successful procedure, satisfactory X-rays, 2) one  

unsatisfactory X-ray, 3) two unsatisfactory X-rays, 4) unsatisfactory procedure.

Participants - Participants: 415

- Mean age: 28.6 years

- Median parity: 1

- Exclusion/ inclusion criteria: Candidates were qualified under a FDA protocol

- Setting: in-office

Interventions - Ovabloc ITD

- Experience: not reported

- Premedication: not reported

- Anesthesia: PB

- Timing: not specified

- Distension medium: Hyskon

Outcomes - Successful bilateral instillation

- Satisfactory X-ray < 24 hrs

- Satisfactory X-ray after 3 months

- Pregnancy

Funding source - Not reported

Notes
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Ligt- Veneman 1999

Methods - Retrospective, multicenter (3), 1992 -1996, Dutch Hospitals, Netherlands

Participants - Participants: 392

- Mean age: 35.7 years (range 26-50; SD:4.6)

- Mean parity; 2.6

- Exclusion criteria: not reported

- Setting: out-patient

Interventions - Ovabloc ITD

- Experience: not reported

- Premedication: not reported

- Anesthesia: PB

- Timing not specified

- Distension medium: not reported

Outcomes - Successful bilateral instillation

- Satisfactory X-ray < 24 hrs

- Satisfactory X-ray after 3 months

- Satisfactory X-ray 1 year after the procedure

- Pregnancy

Funding source - Not reported

Notes
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Loffer 1992

Methods - Retrospective, unclear number of centers, 1978 -1991, Phoenix, USA

Participants - Participants: 265

- Mean age: 30 years (range: 18 - 45)

- Parity: 51 women were nulliparous

-  Exclusion criteria: retroflexed uterus, within 6 months of a delivery or 3 months termination of 

first trimester pregnancy, known tubal pathology

- Setting: in-office

Interventions - Ovabloc ITD

- Experience: not reported

- Premedication: not reported

- Timing: proliferative phase of cycle

- Anesthesia: PB

- Distension medium: not reported

Outcomes - Successful bilateral instillation

- Satisfactory X-ray < 24 hrs

- Satisfactory X-ray after 3 months

- Satisfactory X-ray 1 year after the procedure

Funding source - Not reported

Notes - Part of multicenter study of 1389 patients
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Reed 1984

Methods -  Retrospective, study period unclear: probably 1978 - 1984, Lankenau Hospital, Philadelphia, 

USA

Participants - Participants: 438

- Mean age: not mentioned

- Parity: not reported

-  Exclusion: anatomical abnormality, < after 6 months pregnancy, fixed retroversion of  

the uterus, myoma uteri, abnormal fallopian tubes, insufficient relapse of time postpartum

- Setting: out-patient

Interventions - Ovabloc ITD

- Experience: during technical learning phase of investigators

- Premedication: not reported

- Timing: not reported

- Anesthesia: PB

- Distension medium: not mentioned

Outcomes - Successful bilateral instillation

- Satisfactory X-ray < 24 hours

- Satisfactory X-ray after 3 months

- Satisfactory X-ray after 2 years

- Risk factors for failed instillation

- Pregnancy

Funding source - Not reported

Notes
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van der Leij 1996

Methods -  Prospective, April 1990 - April 1994, Number of centers unclear: probably single center, 

Schieland Hospital, Schiedam, Netherlands

Participants -  Participants: 411, 361 were supposed to be suitable (had tubal patency for both tubes  

evaluated by the methylene blue perfusion test.

- Mean age: 34.7 (22 -47)

- Parity range: 0- 8

- Exclusion: absence of one tube, not within 3 months after delivery

- Setting: out-patient

Interventions - Ovabloc ITD

- Experience: not reported

- Premedication: not mentioned

- Timing: not reported

- Anesthesia; PB

- Distension medium: not reported, continuous flow

Outcomes - Successful bilateral instillation

- Satisfactory X-ray < 24 hrs

- Satisfactory X-ray after 3 months

- Pregnancy/ terminations of use

Funding source - Not reported

Notes
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Appendix 3

Characteristics of included Essure studies

Abad 2003

Methods -  Prospective cohort study, 2003, duration 6 months, Hospital Arnau de Vilanova.  

Valencia, Spain

Participants - Number of participants: 24

- Setting: unclear, anaesthetist present as well

- Mean age: 35 (28 - 41)

- Median parity: not reported, all were multipara

-  Exclusion criteria: not specified. In result section: no previous caesareans, no uterine  

interventions. In discussion section contraindications are described, unclear whether these 

were applicated

Interventions - Essure pbc

- Experience of surgeon: first procedures

- Concomitant procedures: unclear

- Analgesics: PB, IVS

- Oral contraception until two months after the procedure

Outcomes - Patient tolerance, method unclear

- Successful bilateral placement in first attempt

Length of follow up - 6 months

Confirmation test - Transvaginal US + abdominal X-ray 1,3 and 6 months after the procedure

Funding source - Not reported

Notes
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Andersson 2009

Methods - Prospective, Karolinska Institute at Huddinge University Hospital, Stockholm, Sweden

Participants - Number of participants: 58

- Setting: office setting

- Mean age: 39.6 (30 - 46)

- Median parity: 2.4 (1 - 5)

- Exclusion criteria: not specified

Interventions - Essure microinsert

- Experience of surgeon: unclear

- Concomitant procedures: unclear

- Analgesics: PB

-  Premedication: One hour prior to surgery, patients were given cetaminophen 1 g,  

50 mg sodium diclofenac and oxycodone hydrochloride 10 mg

- Timing: CD 3-10

- Pregnancy test before procedure

Outcomes - Successful bilateral placement in first attempt

- Successful bilateral placement in second attempt

- Procedure complications

-  Post operative adverse events, clear definition, at day of procedure, in recovery room,  

one week and three months post-procedure

- Patient satisfaction

- Pregnancy

Length of follow up - 23 months (range: 7 - 67) 81,9%

Confirmation test - X-ray (38), US (20)

Funding source -  grants from the Swedish Medical Research Council, the Karolinska Institutet Foundation, 

Stockholm.

-  consulting fee for hands-on teaching in Essure procedure

Notes - 60 % had a potential contra-indication for laparoscopy
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Arjona 2008

Methods - Prospective, Jan 2003 - June 2006, Reina Sofia University Hospital, Cordoba, Spain

Participants - Number of participants: 1630

- Setting:

- Mean age: 36.6 (± 5.7) (range: 32 - 41)

- Median parity: 2.4 (± 1.2)

- Exclusion criteria: not specified

Interventions - Essure

- Experience of surgeon: unclear

- Concomitant procedures: unclear

- Pretreatment: Continuous oral contraceptives at least 1 month before the procedure

- Analgesics: 1 hour before ibuprofen 600 mg and benzodiazepine 10 mg

Outcomes - Patient satisfaction (verbal rating scale and VAS) day 1 and 90

- Patient discomfort (Likert style scale in recovery room)

- Patient tolerance (Likert style scale, in recovery room)

- Successful bilateral placement in first attempt.

- Post operative adverse events, post-procedure.

- Pregnancy

Length of follow up - 1419 > 18 months; 1615 > 15 months after procedure

Confirmation test - X-ray; US or HSG on indication

Funding source - Andalusia Health Service for the acquisition of the microinserts

Notes - Study for satisfaction and tolerance
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Chapa 2011

Methods - Prospective, single center, March 2007 - Dec 2009, Dallas, US

Participants - Number of participants: 163

- Setting: in-office

- Mean age: not reported

- Median parity: not reported

-  Exclusion criteria: prior tubal surgery, state allergy, < 6 wks post partum for Nickel or contrast, 

bleeding day of procedure

Interventions - Essure pbc

- Experience of surgeon: unclear

- Essure 305

- Concomitant procedures: unclear

- Pre-treatment: 10 days medroxyprogesteronacetate

- Urinary pregnancy test day of procedure

-  Analgesics: PB 1% Mepivacaine without epinephrine, one hour before: Toradol,  

acetaminophen/hydrocodone

Outcomes - Successful bilateral placement in first attempt.

- Late complications

- Pregnancy

Length of follow up - Unclear

Confirmation test - US after 10 - 12 weeks + HSG 1 - 2 weeks later

Funding source - Not reported

Notes
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Chern 2005

Methods - Retrospective, June 2001 - Dec 2002; Women’s and Children’s Hospital, Singapore

Participants - Number of participants: 80

- Setting: day surgery

- Mean age: 37.6 (28-45)

- Median parity: 2.9 (0-8), 90% > 2

- Exclusion criteria: abnormal bleeding, pregnancy

Interventions - Essure

- Experience of surgeon: unclear

- Concomitant procedures: unclear

- Urinary pregnacy test

- Analgesics: Buscopan i.m., Voltaren, PB

Outcomes - Patient satisfaction (verbal rating scale) days 7 and 90

- Patient discomfort (Likert style scale, during procedure and in recovery room)

- Patient tolerance (Likert style scale, in recovery room)

- Successful bilateral placement in first attempt

-  Post operative adverse events, at day of procedure, in recovery room, one week and three 

months post-procedure

- Pregnancy

Length of follow up - 3 months

Confirmation test - HSG

Funding source - Not reported

Notes
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Cooper 2003

Methods -  prospective phase III study, international multicenter. May 2000 - Febr 2001, 13 clinical sites 

located in the United States, Australia, Spain, the United Kingdom and Belgium

Participants - Number of participants: 507

- Setting:

- Mean age: 31,9 (SD: 4.6)

- Median parity: 2.3 (SD: 1.0)

-  Selection: 21-40 yrs, 90 300 lb body weight, regular menses 2 months before, at least 1 live 

birth

-  Exclusion criteria: chronic pelvic pain, severe dysmenorrhea, severe dyspareunia, or any 

chronic pain in the previous 12 months. tubal, ovarian, or endometrial pathology and women 

with a prior history of infertility treatment

-  Screening: Neisseria gonorrhoeae and Chlamydia trachomatis infection, urinary pregnancy 

test

Interventions - insert: STOP

- timing: CD 7 - 14

-  Experience of surgeon: infrequent, diagnostic hysteroscopy to routine, operative  

hysteroscopy. Of the 20 investigators, 14 had no prior experience with the microinsert

- Concomitant procedures: unclear

- pre-operative : NSAID 30 min before

- Analgesics: PB, IVS if neccessary , GA (1)

Outcomes - Successful bilateral placement in first attempt.

- Successful bilateral placement at second attempt.

- Pain 

- Occurrence of any bleeding or other symptoms, perceptions and satisfaction

- Recovery

- Adverse events

Length of follow up - 15 months after procedure, patient experience an satisfaction

- additional 4 years to obtain safety , effectiveness and reliability

Confirmation test - X-ray 24 hrs after procedure, HSG after 3 months

Funding source - Conceptus Inc

Notes -  Cooper and Kerin (2003) were funded by Conceptus, Inc., San Carlos, California, USA. John 

F.Kerin, Thomas Price, Charles S.Carignan and Jay M.Cooper are stockholders in Conceptus, 

Inc., the manufacturer of the Essure microinsert. Charles S.Carignan is an employee of Con-

ceptus, Inc. John F.Kerin, Jay M.Cooper and Thomas Price are consultants to Conceptus, Inc.
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Dewulf 2004

Methods - Single center, study period: December 2003 - April 2004, Dunkerque hospital, France

Participants - Number of participants: 24.

- Setting: Dunkerque hospital.

- Mean age: 37.5 (SD: 3.7) (range: 31 - 47)

- Median parity: 2.3 (SD:2.0)

-  Exclusion criteria: pregnancy, recent childbirth, abnormalities of uterine cavity, tubal abnormal-

ities rendering the procedure impossible, contrast allergy, regular use of corticoids, presence 

of gynecological infection, gynecological malignancies, heavy menstrual bleeding

Interventions - Essure

- Experience of surgeon: unclear

- Concomitant procedures: unclear

- Premedication: benzodiazepine

- Analgesics: GA (14) or “sub-type”analgesics.

- Post procedure: paracetamol, tramadol (7)

Outcomes - Successful bilateral placement first attempt and second attempt

Length of follow up - Unclear

Confirmation test - 3 months, X-ray or HSG

Funding source - Not reported

Notes - Language: French, overlap with Grosdemouge 2009
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Duffy 2005

Methods - Prospective, multicenter (3), “cohort controlled”, study period: unclear, UK

- Comparison: Essure versus laparoscopic sterilization 

Participants - Number of participants: 59 in Essure group

- Setting: out-patient unit of three large UK hospitals

- Mean age: 35.1 years

- Median parity: 2.3.

- Exclusion criteria: not specified

Interventions - Essure microinsert.

- Experience of surgeon: three of the four investigators in this study were inexperienced

- Concomitant procedures: unclear

- Analgesics: NA (70%) PB (30%)

Outcomes - Patient satisfaction (verbal rating scale) days 7 and 90

- Patient discomfort (Likert style scale, during procedure and in recovery room)

- Patient tolerance (Likert style scale, in recovery room)

- Successful bilateral placement in first attempt.

-  Post operative adverse events, at day of procedure, in recovery room, one week and three 

months post-procedure.

- Pregnancy

Length of follow up - 3 months

Confirmation test - HSG

Funding source - Not reported

Notes
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Grosdemouge 2009

Methods -  Partly retrospective, partly prospective, multicenter (7), study period: January 2004 -  

June 2006, France

Participants -  Number of participants: 1054 attempts, 10 were excluded because the attempt failed  

(problems with cercival catheterization (2), myoma (3), synecchia (1), perforation with  

hysteroscope (1), bilateral tube obstruction (3)

- Setting: hospitalization and installation were left to discretion of each center.

- Mean age: 41.4 (SD: 1.1) (range 28 - 50)

- Median parity: 2.5 (SD: 1.1)

- Exclusion criteria: not specified

Interventions - Essure

- 15 surgeons, senior surgeon present.

-  Concomitant procedures (89): endometriectomy (44), polypectomy (29), curettage (6),  

synechiolysis (4), IUD removal (6)

-  Analgesics: premedication: 87% received NSAID. GA/PB/ IVS/ spinal/NA depending on 

surgeon and patient preferences

Outcomes - pain during procedure, VAS scale, timing not specified

- patient satisfaction (1 - 5 score)

-  Procedure was judged successful when on X-ray showed correct position of the device or 

when HSG showed occluded tubes

- Pregnancy

Length of follow up - Unclear

Confirmation test - After successful placement (bilateral of unilateral when only one open tube was present: X-ray.

-  When bi- or unilateral placement had failed-> HSG. If HSG showed occluded tubes,  

the procedure was considered successful

Funding source - Reported conflict of interest with Conceptus. “supported by Conceptus”

Notes - French language



6565Chapter 2  Systematic review hysteroscopic sterilisation

2

Howard 2012

Methods -  Retrospective chart review, January 1 2005 - Dec 31 2010, Truman Medical Center,  

Kansas City, Missouri, 

Participants - Participants: 136 two groups (noncompliance and compliance)

- Age: 28.8 and 30.6

- parity: < 3 25.8% and 50%; > 3 74.2% and 50%

-  Exclusion criteria: not reported: one patient was excluded because it concerned an  

Adiana procedure.

- Only patients with confirmationtest included

Interventions - Successful placement rate first attempt

Outcomes - Successful placement rate at second attempt

- Successful single placement

- HSG Compliance

Length of follow up - Unclear

Confirmation test - HSG

Funding source - “no disclosure to report”

Notes
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Kerin 2003

Methods -  Prospective International mulicenter phase II study, 5 centers. Reproductive Medicine Unit, 

University of Adelaide, Ashford Hospital, Adelaide, South Australia, Australia, Women’s Health 

Research, Phoenix, Arizona, USA, Reproductive Endocrinology, Greenville, South Carolina, USA, 

Jan Palfjin General Hospital, Merksem, Belgium, Department of Obstetrics and Gynecology, 

Institut Universitari Parc Taulf. Hospital de Sabadell, Spain, Exponent, Palo Alto, California, 

USA Conceptus Inc., San Carlos, California, USA

Participants - Number of participants: 227

- Setting:

- Timing both follicular and luteal phase

- Mean age: 35 (23-45)

- Median parity: 2.2 (SD: 0.9)

-  selection: 21-40 yrs, 90 300 lb body weight, regular menses 2 months before,  

at least 1 live birth

-  Exclusion criteria: chronic pelvic pain, severe dysmenorrhea, severe dyspareunia, or any 

chronic pain in the previous 12 months. tubal, ovarian, or endometrial pathology and women 

with a prior history of infertility treatment, allergy for contrast.

- Screening: Neisseria gonorrhoeae and Chlamydia trachomatis infection, urinary pregnancytest

Interventions - insert: STOP

- timing: follicular and luteal phase

- Experience of surgeon: not reported

- Concomitant procedures: not reported

- pre -operative: NSAID 30 min before

- Analgesics: PB, IVS if necessary , GA (1)

Outcomes - Successful bilateral placement in first attempt.

- Successful bilateral placement at second attempt

- Tolerance and recovery from procedure (questionnaire 1 week)

- Safety (6 months diaries)

- Patient tolerance

- Effectiveness. 3,6,12,18,24,36 months after procedure

- Patients experience for 3 years

Length of follow up - 36 months

Confirmation test - HSG after 3 months

Funding source - Conceptus Inc.

Notes -  Cooper and Kerin (2003) were funded by Conceptus, Inc., San Carlos, California, USA. John 

F.Kerin, Thomas Price, Charles S.Carignan and Jay M.Cooper are stockholders in Conceptus, 

Inc., the manufacturer of the Essure microinsert. Charles S.Carignan is an employee of Con-

ceptus, Inc. John F.Kerin, Jay M.Cooper and Thomas Price are consultants to Conceptus, Inc.
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Legendre 2010

Methods - Prospective, single center, March 2008 -Oct 2008, Clamart, France

Participants - Participants: 40

- Setting: OR and office

- Age, mean: 41.13

- Exclusion criteria: not reported

Interventions - Essure 305

- Surgeon experience: unclear

- Concomitant procedures: in 25% of the patients

- Anesthesia: unclear: not systematically general anesthesia

Outcomes - Successful placement rate bilateral

- Successful single placement rate

- 3D US Classification

Length of follow up - no follow up

Confirmation test - 3 D US and HSG after 3 months

Funding source - Last author is a consultant for Conceptus

Notes
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Legendre 2011

Methods - Retrospective single center, October 2002 - October 2008, Clamart, France

Participants - Number of participants: 311

- Setting: OR or office

- Mean age: 41.7 (27-57)

- Median parity: 2.3 (0-7)

- Exclusion criteria: not reported

Interventions - ESS 205 (from October 2002 to Sept 2007) and the ESS 305 (after Oct 2007)

-  Experience of surgeon: The reading of both these radiography examinations was 

 retrospectively verified by two gynecologists with extensive experience with Essure

- Concomitant procedures: in 24.4% of the patients

- Analgesics: NSAID one hour before

Outcomes - Successful bilateral placement

- Successful single placement

- Diagnostic characteristics of confirmation test: SE SP NPV PPV

- Pregnancy

Length of follow up - Unclear

Confirmation test - X-ray and 3D US, HSG only after single placement

Funding source - Not reported

Notes
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Lett 2009

Methods - Retrospective chart review, 1 Dec 2005 - 31 Dec 2006, Regina General Hospital, Canada

Participants - Number of participants: 84 for first procedure

- Setting: ambulatory outpatient

- Mean age: 37.1 (23-53)

- Median parity: 2.0 (0-5)

- Exclusion criteria: second attempt and single tube

Interventions - Essure microinsert.

- Experience of surgeon: unclear

- Concomitant procedures: not reported

-  Analgesics: indomethacin 100 mg per rectum 1 h before the procedure and are administered 

either intravenous conscious sedation with fentanyl and diazepam 2.5 or oral analgesia with 

oxycodone 10 mg.

- Timing: phase A (day 0-10); phase B (day 11- 20); phase C ( > day 20)

Outcomes - Successful bilateral placement in first attempt.

- menstrual timing and hormonal suppression of endometrium

Length of follow up - 1419 > 18 months; 1615 > 15 months after procedure

Confirmation test - 3D contrast US and HSG

Funding source - Not reported

Notes - Study menstrual phase timing and hormonal endometrial suppression
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Levie 2006

Methods - Prospective, single center, study period: unclear, Montefiore Medical Center, New York, USA

Participants - Number of participants: 102

- Setting: office-based 

- Mean age (range): 35 (22 - 44)

-  Mean parity (range, SD): 3 (0 - 8, 1.28), Average BMI (range, SD): 30.3 (18,6 - 51, 6.9),  

Most patients of Hispanic origin.

- Exclusion criteria: none defined

- Screening: urine pregnancy test, cultures for gonorrhoea and chlamydia.

- Timing: unclear

Interventions - Essure

-  Approximately half of the procedures were done by residents, fellows or attending physycians 

learning the procedure. Under supervision of the primary investigator, senior member with 

expertise in hysteroscopy.

- Concomitant procedures: in 6 patients, mainly polypectomies.

- Pre-treatment: unclear

- Analgesics: IVS + PB

Outcomes - Successful bilateral placement in first attempt.

- Successful bilateral placement after more than one attempt.

- Intra-procedural or post-procedural complications

- Pregnancy

Length of follow up - At least 12 weeks after the procedure

Confirmation test - HSG at least 12 weeks after the procedure

Funding source - Not reported

Notes
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Levie 2011

Methods - Prospective, multi center (76 sites). Aug 2007 - March 2009. USA

Participants - Number of participants: 625

- Setting: divers

- Mean age: 35.3 (± 6.4)

- Median parity: 2.4 (± 1.3)

- Exclusion criteria: according IFU

Interventions - Essure, ESS 305

- Experience of surgeon: 40 experienced; > 25 ESS 205, 40 newly trained (3-5 proctored 305)

- Concomitant procedures: not reported

- Analgesics: GA (79;13.7%), Local/oral 86.3% (499)

Outcomes - Successful bilateral placement in first attempt

- Procedure time

- Risk factors for failure

-  Adverse events, at day of procedure, in recovery room, one week and three months  

post-procedure.

- Pregnancy

Length of follow up - No long term follow-up

Confirmation test - Not included

Funding source - Conceptus US

Notes
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Leyser-Whalen 2012

Methods -  Retrospective review of medical records, August 2005 - April 2011, University of Texas 

 Medical Branch, USA

Participants - Number of participants: 310

- Setting:

- Age: 34.0 (30.0 - 38.0)

- Parity: 3.0 (2.0 - 3.0)

- Exclusion criteria: old device before third generation (10), failed non-tubal procedure (14)

Interventions - Essure ESS305.

- Surgeon experience: unclear

- Concomitant procedures: not reported

- Premedication: 1/3 medroxyprogesteron i.m. one month before

-  Analgesics: (Toradol 60 ml. and Ibuprofen 800 mg) and an anxiolytic (Valium 10 mg) 1 hour 

before the procedure

Outcomes - Successful bilateral placement in first attempt.

- Successful bilateral placement after more than one attempt.

-  Risk markers associated with the inability to deploy- Successful bilateral placement  

in first attempt.

- Successful bilateral placement after more than one attempt.

- Risk markers associated with the inability to deploy

Length of follow up - No follow-up

Confirmation test - No data about confirmation

Funding source - Not reported

Notes -  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
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Litta 2005

Methods -  Prospective, June 2003 to July 2004 in the Department of Gynecological Science and Human 

Reproduction of the University of Padua, Italy

Participants - Number of participants: 36

- Setting:

- Mean age: 39.1 (± 3.4)

- Median parity: 3 nulli, 34: 1 or more

-  Exclusion criteria: a positive pregnancy test, uterine, cervical or adnexal pathologies, uterine 

or cervical neoplasia, abnormal uterine bleeding, chronic pelvic pain, pelvic infiammatory 

disease, previous tubal surgery, and monolateral tubal occlusion.

- Inclusion: normal US en hysteroscopy

Interventions - Essure

- Experience of surgeon: unclear

- Concomitant procedures: unclear

- pre-treatment: 0.6 ml of atropine and 0.6 ml of diazepam intramuscularly 15 min before 

- Timing: proliferative phase

- Analgesics:

- Sec. hysteroscopy after three months

Outcomes - Operation time

- Patient satisfaction (verbal rating scale) days 7 and 90

- Patient discomfort during procedure (VAS) and in recovery room)

- Pregnancy

Length of follow up - Unclear

Confirmation test - HSG after 3 months

Funding source - Not reported

Notes
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Lopes 2008

Methods - Prospective, February 2002 - May 2005, Nantes University Hospital center, France

Participants - Number of participants: 140

- Setting: outpatient setting

- Mean age: 41.1 (± 3.2)

- Median parity: 2.6 (± 0.8)

-  Exclusion criteria: medical and physical contraindications to the sterilization procedure  

or the decision not to use the Essure system.

Interventions - Essure

- Experience of surgeon: one operator all procedures

- Concomitant procedures: unclear

- Timing: first half of cycle

- Premedication: Boprofenid 150 mgr, two hrs before

- Analgesics: 70 PB, 70 nothing

Outcomes - Patient satisfaction (verbal rating scale) days 7 and 90

- Patient discomfort during procedure, 70 verbal communication, 70 VAS.

- Patient tolerance additional need for anesthesia

- Successful bilateral placement in first attempt.

- Complications

- Pregnancy

Length of follow up - 30 months

Confirmation test - X- ray after 3 months

Funding source - Not reported

Notes



7575Chapter 2  Systematic review hysteroscopic sterilisation

2

Mino 2007

Methods - Prospective, Jan 2003 - Jan 2005, Reina Sofia University Hospital, Cordoba, Spain

Participants - Number of participants: 857

- Setting: outpatient unit of three large UK hospitals

- Mean age: 36.0 years (22-49)

- Median parity: (0 - >4)

- Exclusion criteria: not specified.

- Inclusion: normal examination and US

Interventions - Essure

- Experience of surgeon: 2 gynecologists

- Concomitant procedures: not reported

- Pre-procedure: one month OC

-  Analgesics: ibuprofen 600 mg and diazepam 10 mg an hour prior to the procedure, previous 

PB (50.5%): mepivacaine cloridrate 3%, 7.2 ml

Outcomes - Patient satisfaction (verbal rating scale) days 7 and 90

- Patient discomfort (Likert style scale, during procedure and in recovery room)

- Patient tolerance (Likert style scale, in recovery room)

- Successful bilateral placement in first attempt.

-  Post operative adverse events, clear definition, at day of procedure, in recovery room,  

one week and three months post-procedure.

- Pregnancy

Length of follow up - Unclear

Confirmation test - X-ray, HSG (8,9%) on indication or US (later)

Funding source - General Manager of hospital

Notes - Second device after incorrect position (7) in all but one case



76 Hysteroscopic Sterilization

2

Nichols 2006

Methods - Prospective, multicenter, study period: unclear.

- Comparison: in-office versus operating room placement

Participants - Number of participants: 320

- Setting: placement in operating room 252, placement in-office 68)

- Mean age (SD): OR: 37 (± 35.5) In-Office: 35 (±5.78)

- Gravidity/ parity: unclear

-  Exclusion criteria: all conditions considered contra indications (in Instructions for Use)  

and concomitant procedures.

- A pregnancy test was performed within 24 hours before the procedure

Interventions - Essure microinsert

-  31 physicians located throughout the United States, no previous experience in Essure 

 microinsert placement. Completed perceptive portion of training procedure.

- Pre-treatment: hormonal contraception 28%

- Analgesics: OR: PB + IVS In-office: PB + OS

Outcomes - Successful bilateral placement in first attempt.

- Pregnancy: in discussion “no pregnancies .... to date”

Length of follow up - Undefined

Confirmation test - Not studied

Funding source -  Study is subset of post-approval study by conceptus. Funded by an honorarium from conceptus

Notes
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Panel 2010

Methods - Prospective, multicenter (7), Jan 2006 - June 2006, France

Participants - Number of participants: 495

-  Setting: different settings: traditional hospitalization, day hospitalization, outpatient 

 hospitalization, in the operating room, or in a hysteroscopy room

- Mean age: 42 (28-54)

- Median parity: 2.45 (4% nulli)

- Exclusion criteria: not defined

Interventions - Essure microinserts

- Concomitant procedures: intrauterine (40; 8,1%) and extrauterine

- Experience of surgeon: unclear

- Timing: first half of cycle

- Analgesics: none, PB, IVS

Outcomes - Time of procedure

- Patient discomfort, pain (VAS)

- Successful bilateral placement in first attempt

Length of follow up - No follow-up after CT

Confirmation test - HSG after 3 months

Funding source -  First author is consultant for Conceptus France, providing medical coordination  

on observational studies of Essure

Notes - Combined (concomitant) with other hysteroscopic surgery (8.1%). High mean age
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Panel 2011

Methods -  Prospective case control study, single center, Jan 2004 - March 2009, France

-  Comparison: patients undergoing Essure only versus women undergoing concomitant  

uterine procedures

Participants - Essure

- Number of participants: 381 (B 341, A 41 concomitant bipolar surgery)

- Setting: general hospital.

- Mean age: A: 43 (39-49); B:42 (34-49)

- Median parity: A: 2.3 (1-5); B2.5 (06)

- Exclusion criteria: not defined

Interventions - Essure 

- Experience of surgeon: unclear

- Concomitant procedures: yes.

- Analgesics: unclear

Outcomes - Successful placement first attempt

- Complications

Length of follow up - Unclear

Confirmation test - X-ray at 3 months, HSG on indication

Funding source - “All authors nothing to disclose”

Notes - Case control study
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Paredes 2010

Methods -  Retrospective electronic database review, March 2007 - September 2009, Hospital  

Universitario Virgen de las Nieves, Granada

Participants - Number of participants: 400

- Setting:

- Mean age: 36.6

- Median parity: 2.4

- Exclusion criteria: not specified

Interventions - Essure

- Experience of surgeon: unclear

- Concomitant procedures: unclear

- Analgesics: Diazepam 5 mgr and ibuprfen 600 mgr one hour before

Outcomes - Patient discomfort (Likert style scale, during procedure and in recovery room)

- Successful bilateral placement in first attempt.

- Successful bilateral placement at second attempt.

- Patient satisfaction (verbal rating scale) days 7 and 90

- Complications

- Post operative adverse events

- Pregnancy

Length of follow up - Unclear, LOF for confirmation

Confirmation test - X-ray

Funding source - Not reported

Notes - Spanish language
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Povedano 2012

Methods - Retrospective, single center, March 2003 - June 2010, Córdoba, Spain

Participants - Number of participants: 4306

- Setting: office hysteroscopic unit in a teaching hospital

- Mean age: 36 (range: 19 - 49 years)

- Parity: not reported.

-  Exclusion criteria: abnormal uterine bleeding, active pelvic inflammatory disease or uncertainty 

about their desire to end fertility

Interventions - Essure microinserts.

-  Experience of surgeon: all procedures carried out or supervised by four gynecologists  

experienced in the Essure technique.

- Concomitant procedures: not reported

-  Timing: follicular phase of menstrual cycle unless taking oral contraceptives (continuously  

at least a month prior to procedure)

- Premedication: oral ibuprofen and 10 mg diazepam 1 hour before procedure

- Analgesics: PB (472)

Outcomes - Placement rate

- Successful bilateral tubal occlusion

- Perioperative adverse events

-  Early postoperative complications (during the first 3 months of follow-up, at 3 months planned 

gynecological check-up)

-  Late complications (after the initial 3 months of follow-up, patients and general practitioners 

were advised to report and refer)

- Pain (questionnaire after insertion)

Length of follow up -  “Majority of women had a follow-up beyond one year”. This follow-up is without contact/ 

appointment

Confirmation test - X-ray at least 3 months after procedure, when not conclusive a TVU with recourse to HSG.

- HSG when placement was not satisfactory

Funding source -  Authors have received expenses from conceptus to attend scientific meetings and  

congresses. “no funding”

Notes - Concomitant surgery not reported, parity unclear
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Rosen 2004

Methods -  Prospective, Jan 2001 - March 2003, multicenter (3) Sydney Women s Endosurgery Center, 

St George Hospital, Kogarah and Royal Hospital for Women, Randwick, New South Wales, 

Australia

Participants - Number of participants: 80 (first)

- Setting: office setting

- Mean age: 37 (range: 25 - 45)

- Median parity: 2.2 (range 0 - 5)

- Exclusion criteria: Nickel allergy

Interventions - Essure

- Experience of surgeon: 1 surgeon with experience in hysteroscopy

- Concomitant procedures: not reported

- Analgesics: Diclofenac 100 mg per rectum 1 h prior, PB, IVS, GA (3)

- Urinary pregnancy test before procedure

Outcomes - Timing in cycle

- Successful bilateral placement in first attempt.

- Successful bilateral placement in second attempt.

- Learning curve

- Procedure complications

- Adverse events

Length of follow up - Unclear

Confirmation test - Unclear

Funding source -  Dr Rosen provided services to Conceptus Inc. from 2000 to 2002 as a contributor to the 

STOP 2000 trial, and later as a preceptor teaching Fellow gynecologists and Trainees the 

technique of hysteroscopic sterilization. He received payment for these services

Notes
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Savage 2009

Methods -  Retrospective (review of medical electronic records), multicenter, January 2004 to  

December 2006, Northern California, USA 

-  Comparison: analysis of risk factors for failed placement vs successful placement  

and bilateral occlusion vs no bilateral occlusion

Participants - Number of participants: 884

- Setting: inpatient and outpatient, integrated health care delivery system.

- Mean age: 36,4 (SD: 5.5)

-  Parity: only reported that there were no significant differences in nulliparity between  

successful vs failed placement and bilateral versus no bilateral occlusion

- Exclusion criteria: not reported

Interventions - Essure

-  Experience of surgeon: 118 physicians, 30 facilities, attending physicians: first procedures  

and increasing experience during this investigation, no fellows/ residents

- Concomitant procedures: not reported

- Timing: follicular phase or hormonal contraception

- Premedication: not reported

- Analgesics: not reported

Outcomes - Device placement (successful uni- or bilateral placement)

- Tubal occlusion rates (HSG)

- Risk factors for failure

Length of follow up - Follow up was assessed through December 2008 (>2 years). Self-reporting

Confirmation test - HSG performed per local facility protocol

Funding source - No financial disclosure. Supported by Kaiser Permanente Northern California

Notes
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Shavel 2009

Methods - Retrospective chart review, single center, January 2003 to June 2007, Detroit, USA

- Comparison: analysis of risk factors for failed placement versus successful placement

Participants - Number of participants: 316

- Setting: urban non-study population at a university medical center, 2 hospitals..

- Mean age: 33.4 years (SD: 6.2)

- Mean parity: 2.9 (SD: 1.5)

- Exclusion criteria: not reported

Interventions - Essure, ESS205

- Experience of surgeon: 24 attending physicians. Majority had performed < 20 procedures

- Concomitant procedures: not reported

- Timing: not specified

- Premedication: not reported

- Analgesics: GA (172), “sedation” (132), RA (12), PB (166)

Outcomes - Factors associated with failure

- Intraoperative complications

- Device placement failure

- Post procedure pregnancies and their outcome

Length of follow up - No follow up

Confirmation test - HSG, but results not reported

Funding source -  One of the authors is a stockholder in Conceptus. Another has received research support 

from conceptus for a topic unrelated to this article

Notes
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Sinha 2007

Methods -  Prospective, August 2002 and June 2006; Birmingham Women’s Hospital

Participants - Number participants: 112

- Two experienced surgeons

- Mean age 36 (23 - 48)

- Parity: not reported

- Setting: outpatient

- Exclusion criteria: desire to preserve fertility, unable to consent, positive urinary pregnancy 

 tests, suspected lower genital tract infection

Interventions - Essure microinsert

- Concomitant procedures: not reported.

- Analgesics: PB till March 2006, than NA

Outcomes - Successful bilateral placement

- Patient satisfaction, questionnaire 3 months after procedure

- Technical feasibility, predictive factors for technical success (operator, body mass index,  

 uterine size, axis, menstrual phase and cervical stenosis)

- Complications

Length of follow up - No follow-up after CT

Confirmation test - The first 16 women had an X-ray, the remainder had a HSG

Funding source - Not reported

Notes
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Thiel 2005

Methods - Prospective, single center, June 2003 and May 2004, Saskatchewan, Canada

Participants - Participants: 50

- Setting: tertiary care hospital.

- Mean age: 36 (± 5.8) (range: 24 - 44)

- Mean Parity: 2.2 ((range 26-50; SD:4.6) 1.1)

- No exclusion criteria

Interventions - Essure microinsert

- Surgeons experience:

- Concomitant procedures: not reported.

- Pre-procedure: indomethacin 100 mg per rectum 1 hour before

- Anesthesia: IV conscious sedation with fentanyl and diazepam 2.5 mg

Outcomes - Successful placement first procedure

- Successful placement second procedure

Length of follow up - Follow up after CT?

Confirmation test - 2D US, 3D US, X-ray and HSG on indication

Funding source - Not reported

Notes
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Ubeda 2004

Methods -  Prospective, July 2002 to July 2003, observational study.  

Institut Universitari Dexeus, Barcelona, Spain

Participants - Participants: 85

- Setting daycare unit

- Age: 38 (26 - 46)

- Parity: 0 (11%) - 4

- Exclusion criteria: not reported

Interventions - Essure

- Surgeon experience:

- Concomitant procedures: not reported

- Pre medication: diazepam and Naprosyn

- No anaesthetics

Outcomes - Successful placement in first attempt

- Successful placement in second attempt

- Successful single placement

- Patient satisfaction

- Bleeding, pain, fever

- Pregnancy

Length of follow up - Unclear

Confirmation test - X- ray after 3 months, HSG on indication

Funding source -  “Supported by the Department of Obstetrics and Gynecology of  

the Institut Universitari Dexeus”

Notes
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Varo 2006

Methods - Prospective, 2007-2009 in the University Hospital La Fe in Valencia, Spain

Participants - Number of participants: 119

- Setting: out-patient

- Mean age: 37.2 ± 4.04 (27 - 46)

- Median parity: 2.9 ± 1.56 (0 - 5)

- Exclusion criteria: not reported

Interventions - Essure

- Experience of surgeon: unclear

- Concomitant procedures: not reported

- Analgesics: Diazepam 10 mgr and ibuprfen 600 mgr one hour before. PB

Outcomes - Successful bilateral placement in first attempt

- Successful bilateral placement at second attempt

- Patient tolerance (Pain: VAS 0-10)

- Complications

- Adverse events

- Pregnancy

Length of follow up - Unclear

Confirmation test - X-ray

Funding source - Not reported

Notes - Spanish language
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Veersema 2005

Methods -   Prospective, August 2002 - August 2004; 2 centers:  

St.Antonius Hospital, Nieuwegein; Rivierenland Hospital, Tiel, The Netherlands

Participants - Number of participants: 182

- Setting: office setting

- Mean age: no data

- Median parity: no data

- Exclusion criteria: not specified

Interventions - Essure

- Experience of surgeon: 2 experienced hysteroscopists

- Concomitant procedures: not reported

- Analgesics: NSAID one hour before

Outcomes - Successful bilateral placement in first attempt.

- Diagnostic characteristic of US and X-ray

Length of follow up - None

Confirmation test - US + X-ray + HSG in all cases

Funding source - None, 2 consultants of Conceptus

Notes
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Veersema 2011

Methods - Prospective multicenter (5), study period: March 2005 to January 2008, the Netherlands

Participants - Number of participants: 1145

- Setting: outpatient departments of 4 teaching hospitals

- Mean age: 39.2 (SD: 4.7)

- Mean parity: 89.9% multiparae

- Exclusion criteria: not reported

Interventions - Essure

-  Experience of surgeon: 9 trained gynecologists (experience in-office hysteroscopy and partici-

pated in training course of Essure)

-  Timing: in proliferative phase of cycle of shortly after withdrawal bleeding when using oral 

contraceptives. Continued alternative contraception until the 3 month follow-up visit.

-  Concomitant procedures: Thirty-five intrauterine devices (IUD’s) were left in situ during  

the procedure.

- Premedication: NSAID evening before the procedure + 1 hour before procedure

- Analgesics: NA

Outcomes - Successful bilateral placement.

- Successful unilateral placement.

- Correct placement confirmed with TVU.

- Mean procedural time

Length of follow up -  3 months for HSG confirmation, thereafter instructed to contact the hospital in  

case of complication or pregnancy

Confirmation test - Transvaginal ultrasound examination 12 weeks after uncomplicated procedure

-  Transvaginal ultrasound examination 4 weeks and HSG 3 months when any difficulties  

occurred during or after procedure.

-  HSG if TVU was inconclusive and after successful placement in a unilateral tube

Funding source - “no possible conflict of interest”

Notes
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Vellayan 2006

Methods - Prospective, single center, Nov 2002 - Nov 2005, Sheffield, USA

Participants - Participants: 100

- Age: unclear

- Exclusion criteria: not reported

Interventions - Essure ESS 105 (37) and ESS 205 (63)

- Setting: out-patient, teaching hospital

- Three experienced hysteroscopists

- Concomitant procedures: not reported.

- Screening PAP, microbiological test

- Timing: first half cycle or OC, instructed to start with OC for 2 months.

- Premedication: Diclofenac and Paracetamol or Codeine phosphate

- Anesthesia: PB , later NA

Outcomes - Successful placement first attempt

- Successful placement second attempt

- Patients satisfaction, tolerance and complications after 48 hrs

- Complications

Length of follow up - No follow-up after CT

Confirmation test - X-ray, HSG on indication

Funding source - Not reported

Notes
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Vleugels 2005

Methods -  Prospective, single center, August 2002 - August 2004; Rivierenland Hospital, Tiel,  

The Netherlands

Participants - Number of participants: 175

- Setting: office setting

- Mean age: 37.4 (25 - 47)

- Exclusion criteria: not specified

Interventions - Essure.

- Experience of surgeon: experienced hysteroscopists

- Concomitant procedures: not reported

- Analgesics: NSAID one hour before

Outcomes - Successful bilateral placement in first attempt

- Successful bilateral placement at second attempt

- Patient satisfaction

- Pregnancy

Length of follow up - None

Confirmation test - US + X-ray + HSG in all cases

Funding source - None, 2 consultants of Conceptus

Notes



92 Hysteroscopic Sterilization

2

Weston 2005

Methods - Prospective, single center, 2002 - June 2004, Mildura, Australia

Participants - Participants: 99

- Setting: general gynecology practice

- Age: 35.5 (21 - 48)

- Parity: unclear

- Exclusion criteria: not reported

Interventions - Essure pbc

- Experience: 1 Gyn or fellow supervised by same gynecologist

- Concomitant procedures: not reported.

- Anesthesia: light IVS + PB GA (3)

Outcomes - Successful placement first procedure

- Successful placement second procedure

Length of follow up - No follow-up after CT

Confirmation test - US , an X-ray on indication

Funding source - Not reported

Notes
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