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Abstract

This was a retrospective review of all pregnancies reported after Essure in situ in the Netherlands. 

Pregnancies included those that were unintentional (resulting from lack of protocol adherence and/

or misread confirmation tests) and those that were intentional (resulting from off-label use of Essure 

microinserts for hydrosalpinx closure before in vitro fertilization/intracytoplasmic sperm injection 

with embryo transfer or in vitro fertilization with embryo transfer after regret of sterilization). 

The outcomes of 50 pregnancies in women with 1 or 2 microinserts in situ were evaluated. Eight 

unintended pregnancies and 18 intended pregnancies resulted in birth of a full-term healthy baby. 

Seven infants were delivered via Caesarean Section. Two women delivered prematurely by C-section, 

(singleton after 34 weeks 1 day, twins after 35 weeks 3 days). All babies are healthy and without any 

congenital anomalies. There were 2 stillbirths after 20 weeks; however, it is unlikely that this was 

related to the presence of the microinserts. In conclusion, it is unlikely that the presence of intratubal 

microinserts interferes with implantation and the developing amniotic sac and fetus. 

Key Words Essure microinserts; Hysteroscopic sterilization ; Hydrosalpinges; In vitro fertilization; 

Permanent birth control; Pregnancy outcomes; Unintended pregnancies
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Introduction

The Essure hysteroscopic sterilization method has been in use worldwide for 

>10 years. From 2001 through 2010, almost 500,000 Essure kits were distributed 

worldwide. During that time, 748 pregnancies were reported, or 15% of the 

estimated user population of distributed kits. Of these, most were due to patient 

or physician noncompliance or misinterpreted confirmation test results (n=476). 

Luteal phase pregnancies or pregnancy at the time of the procedure resulted in 32 

reported pregnancies. The remaining 240 reports of pregnancy lacked sufficient 

information to evaluate causality (1).

Patients who regret sterilization after Essure placement and desire to become 

pregnant must rely on in vitro fertilization and embryo transfer (IVF/ET). Although 

not an approved use, successful pregnancy outcomes with the use of IVF after Essure 

sterilization has been documented (2). Several studies have reported successful 

pregnancies with IVF after proximal occlusion of hydrosalpinges via hysteroscopic 

placement of Essure microinserts (2-7).

A theoretical concern for all women who want to become pregnant or who 

have an unintended pregnancy after Essure placement is the trailing microinsert 

coils in the uterine cavity and their possible effects on pregnancy. In theory, 

the microinserts could cause similar tissue effects as with an intrauterine 

device, and consequent myometrial contractions or rupture of membranes 

could be considered a possible cause of premature birth; the literature reports 

an increased risk of preterm delivery and chorioamnionitis with the use of 

intrauterine copper devices (8).

This retrospective analysis was designed to review all pregnancies reported in 

the Netherlands from 2002 to 2010, whether unintended or intended as part of 

IVF-ET, subsequent to Essure placement and to analyze the obstetric outcomes of 

the subsequent pregnancies.

Material and Methods

All 136 gynecologists in the Netherlands who perform Essure sterilization were 

asked via E-mail in December 2010 about either intended (IVF-ET) or unintended 

pregnancies in patients after the Essure procedure. After a positive reply,  

a questionnaire was sent to collect data about patient history, the Essure procedure,  

and obstetric outcomes. Data from patients with a successful IVF-ET and/or frozen 

embryo transfer (FET) after Essure who participated in a previous prospective 

clinical study were included (6,7).
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Table 1

Outcome of unintended not terminated pregnancies after failed Essure sterilization  

in the Netherlands, 2002–2011

Pat. Age, 

yrs

Parity Year of 

sterilization 

No. of coils, 

left/right

Months of 

reliance on 

sterilization 

Pregnancy, 

weeks + 

days

Outcome

1 36 0 2004 5/2 < 12 40 + 4 Vaginal delivery, healthy 

boy, 2970g

2 31 4 2005 7/4 < 12 19 + 4 Vaginal delivery, healthy 

boy, 3750g

3 36 1 2006 3/1 < 12 38 + 1 Caesarean section, 

healthy girl, 3755g

4 38 3 2006 5/3 < 12 41 + 6 Vaginal delivery, healthy 

boy, 4020g

5 37 2 2008 3/1 < 12 40 + 5 Vaginal delivery, healthy 

girl

6 31 2 2009 2/2 NA 40 + 3 Healthy girl, 3680g

7 41 2 2009 1/1 NA NA NA, healthy boy

8 35 3 2010 5/5 None 38 + 3 Vaginal delivery, healthy 

boy

9 36 1 NA NA NA 40 + 8 Vaginal delivery, healthy 

boy

NA = not available

Data sources included information retrieved from the Dutch National 

Perinatal Registry, data from a previous prospective trial (N=22), and responses  

(N=28) to E-mails sent to physicians who perform Essure procedures (N=136).  

The data on pregnancies and outcomes were collected from the national perinatal 

registry (Landelijk Verloskunde Registratie (LVR)) used by all obstetric departments 

in the Netherlands. All professional organizations have their own voluntary medical 

registry: the LVR1 registry (midwives), the LVR1 registry (general practitioners), 
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the LVR2 registry (obstetricians), and the LNR registry (paediatricians and 

neonatologists). The LVR1, LVR2, and LNR registries are linked to one combined 

PRN registry. All patient identification information was de-identified, and 

institutional review board approval was obtained to collect the data.

Results

De-identified data were collected for 50 pregnancies in 43 patients in the 

Netherlands who became pregnant with 1 or 2 Essure microinserts in situ. In 26 

patients an unintended pregnancy occurred after hysteroscopic sterilization with 

Essure. Twenty-two pregnancies occurred in 15 patients who underwent IVF-ET 

because of infertility due to unilateral (n=9) or bilateral (n=6) hydrosalpinges. In 

these women, laparoscopic salpingectomy was relatively contraindicated because 

of extensive endometriosis, a frozen pelvis, or inflammatory bowel disease with a 

history of multiple abdominal operations. Two patients experienced sterilization 

regret and subsequently achieved successful pregnancies after Essure and IVF/ET.

Of 26 unintended pregnancies after hysteroscopic sterilization with Essure 17 

(65.4%) were electively terminated, and 9 (34.6%) resulted in the birth of a baby 

(Table 1). In 7 women, pregnancies ended in spontaneous vaginal delivery after 

uncomplicated pregnancies. One patient delivered via primary caesarean section at 

38 weeks 1 day because of breech presentation. Eight healthy babies were born. No 

information was provided regarding the outcome of 1 pregnancy.

Intended Pregnancies: Pre-IVF Occlusion of Hydrosalpinges

Most of the outcomes of IVF/ET after closure of 1 or 2 hydrosalpinges via 

hysteroscopic insertion of the Essure microinserts have been published previously 

(7). In 15 patients, IVF/ET resulted in 1 biochemical pregnancy and 21 pregnancies 

confirmed via vaginal ultrasound; 6 of these were miscarried at 6 to 11 weeks (Table 2).

Two pregnancies (9.1%) ended in premature delivery, 2 (9.1%) in premature 

delivery including a twin pregnancy, and 10 (45.5%) term deliveries. Six of these 

patients delivered via caesarean section. Overall, 15 of 23 pregnancies (65%) were 

ongoing. Only 2 patients had a microinsert with 5 coils in the uterine cavity. In 1 of 

these patients, pregnancy ended in miscarriage. 

In the other patient, pregnancy ended with stillbirth. This woman became 

pregnant after a seventh IVF/ET cycle, which was the first IVF treatment after 

tubal closure of hydrosalpinges. Two Essure microinserts were placed before, 

with proximal closure of 2 hydrosalpinges. A singleton pregnancy was achieved; 

however, premature rupture of membranes resulted in stillbirth at 19 weeks 3 days.  
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Table 2

Pregnancies after ART after proximal tubal occlusion of hydrosalpinges with Essure microinserts

Patient Age, yr Parity Tubal  occlusion. 

Date

No. of

microinserts

No. of coils, 

left/right

ART cycle after

tubal  occlusion

1 32 0 12-21-05 1 0/1 IVF 1b

IVF 2a 

IVF 3a 

IVF 4a

2 30 0 12-30-05 2 3/3 FET 1b

3 32 0 08-05-06 1 5/0 IVF 2

4 38 0 11-29-06 2 3/2 FET 1b

FET 2b

5 29 0 4-5-07 1 3/0 FET 2b

FET 2

Spontaneous

6 36 1 2-7-08 2 1/1 FET 1a

7 30 1 2006 2 NA FET 1

8 33 0 3-12-08 1 2/0 IVF 2a

9 36 0 10-16-08 2 4/1 IVF 2a

FET 1a

10 32 0 3-17-09 1 2/0 IVF 2a

11 31 0 1-16-08 1 0/1 FET 2a

12 35 0 4-1-09 1 2/0 IVF 1a

13 38 0 6-19-08 1 4/0 IVF 1a

14 29 0 9-10-10 1 NA IVF 1a

15 33 0 2009

2011

2

0

0/5

NA

IVF 1

IVF 2

ART 5 assisted reproduction technology; FET 5 frozen embryo transfer; IVF 5 in vitro fertilization; NA 5 not available.
a Previous published (6).
b Previous published (6,7).
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Table 2

Pregnancies after ART after proximal tubal occlusion of hydrosalpinges with Essure microinserts

Patient Age, yr Parity Tubal  occlusion. 

Date

No. of

microinserts

No. of coils, 

left/right

ART cycle after

tubal  occlusion

1 32 0 12-21-05 1 0/1 IVF 1b

IVF 2a 

IVF 3a 

IVF 4a

2 30 0 12-30-05 2 3/3 FET 1b

3 32 0 08-05-06 1 5/0 IVF 2

4 38 0 11-29-06 2 3/2 FET 1b

FET 2b

5 29 0 4-5-07 1 3/0 FET 2b

FET 2

Spontaneous

6 36 1 2-7-08 2 1/1 FET 1a

7 30 1 2006 2 NA FET 1

8 33 0 3-12-08 1 2/0 IVF 2a

9 36 0 10-16-08 2 4/1 IVF 2a

FET 1a

10 32 0 3-17-09 1 2/0 IVF 2a

11 31 0 1-16-08 1 0/1 FET 2a

12 35 0 4-1-09 1 2/0 IVF 1a

13 38 0 6-19-08 1 4/0 IVF 1a

14 29 0 9-10-10 1 NA IVF 1a

15 33 0 2009

2011

2

0

0/5

NA

IVF 1

IVF 2

ART 5 assisted reproduction technology; FET 5 frozen embryo transfer; IVF 5 in vitro fertilization; NA 5 not available.
a Previous published (6).
b Previous published (6,7).

Duration of pregnancy,  

weeks + days

Outcome

39 + 2

<12

<12

38 + 4

Vaginal delivery, healthy girl, 3040g 

Miscarriage

Miscarriage

Vaginal delivery, healthy girl, 3224g 

40 + 0 Vaginal delivery, healthy boy, 3651g

<12 Miscarriage

24

35 + 3

Vaginal delivery, normal infant

Caesarean section, breech, healthy girl, 3400g

<12

< 5

<12

Miscarriage

Biochemical 

Miscarriage

37 + 2 Vaginal delivery, premature rupture of membranes, healthy girl, 2920g

39 + 2 Caesarean section, breech, healthy girl, 3236g

42 + 2 Caesarean section, asphyxia, recovered, boy, 3880g

<12

41 + 3

Miscarriage

Caesarean section, dystocia, healthy girl, 4240g

38 + 2 Vaginal delivery, healthy boy 3310g

34 + 1 Caesarean section, healthy boy, 2060g, 1 healthy girl, 1905g

38 + 5 Caesarean section, breech, healthy girl, 2757g

<12 Miscarriage

38 + 3 Vaginal delivery, healthy girl, 3128g

19 + 3

18+3

Vaginal delivery, normal infant

Vaginal delivery, normal infant
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No fetal dysmorphias were visible. Several weeks later, hysteroscopy showed an 

encapsulated microinsert on the left side, and on the right side, 5 outer coils and the 

inner PET fibres of the microinsert were protruding into the uterine cavity. After several 

months, laparoscopic tubal coagulation was performed at the left salpinx, and Filshie 

Clip placement at the right salpinx, and both microinserts were hysteroscopically 

removed. The eighth IVF cycle resulted in a twin pregnancy. Primary cerclage was 

performed at gestational week 13, and at 17 weeks 6 days premature rupture of 

membranes occurred, and the patient delivered 4 days later despite injection of 500 

mg hydroxyprogesterone (Proluton). Histologic examination of the placentas showed 

evidence of chorioamnionitis.

Another woman, became pregnant after frozen embryo transfer at 5 months after 

bilateral Essure placement. She delivered prematurely at 24 weeks due to cervical 

insufficiency, and the baby did not survive. Eight months later the patient became 

pregnant again after a second frozen embryo transfer with the microinserts in place. 

She carried almost to term with a primary cervical cerclage and delivered a healthy 

infant at 35 weeks 3 days.

IVF Pregnancies After sterilization Regret

Each of the 2 patients with sterilization regret treated via IVF/ET conceived after the 

first single embryo transfer. One delivered a healthy baby via caesarean section (indicated 

because of fetal condition during labour) at 40 weeks 3 days, and the other delivered a 

healthy baby spontaneously at 36 weeks 6 days.

Discussion

We analyzed the obstetric outcomes of 50 pregnancies in 43 women with 1 or 2 

Essure microinserts in place and found a good outcome for ongoing pregnancies. 

The number of miscarriages in the group who underwent IVF/ET after proximal 

closure of hydrosalpinges is not unexpectedly high and reflects findings reported in 

the literature (10). The number of ongoing pregnancies in this group is encouraging 

and congruent with the literature on pre-IVF salpingectomy or tubal occlusion (9).

To achieve proper location and occlusion and to prevent movement of the device, 

the manufacturer advises 3 to 8 coils protruding into the uterine cavity for the purpose 

of permanent birth control. Authors of articles about Essure placement before IVF/

ET advise placement of ≤4 intrauterine coils. In the present study, at least 10 patients 

had microinserts with 4 coils in the uterus after placement. One of these patients 

delivered prematurely; however, this woman experienced another premature delivery 

after microinsert removal, indicating that it is unlikely that there is a relation between 
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the earlier fetal loss and the microinserts or the number of coils in the uterine cavity.

Hydrosalpinges are associated with a reduced chance of implantation and 

increased risk of miscarriage after IVF (11,12). To exclude negative effects of 

hydrosalpinges, salpingectomy or occlusion of the fallopian tubes is advised before 

assisted reproductive techniques (10,12,13). IVF/ET outcomes in a patient with 

hydrosalpinges was initially studied by Rosenfield et al (3).

Kerin and Cattanach (2) described 2 patients who underwent IVF/ET procedures 

after Essure. Both patients underwent a second-look hysteroscopy within 3 months 

after the IVF procedure. Device encapsulation by tissue ingrowth reduced the 

average number of coils trailing into the uterine cavity from 4 to 1, with no evidence 

of inflammation or other abnormality. Another study showed that coils protruding 

into the uterine cavity shortened from 5.7 mm to 2.0 mm and from 5.4 mm to 1.8 

mm after a mean of 20 months. Progressive device encapsulation was observed 

over time in 7 women who underwent hysteroscopic procedures to treat unrelated 

gynecologic conditions between 4 and 43 months after Essure placement. In these 

patients the average length of coils in the uterine cavity had decreased from 6 mm 

to mm at second-look hysteroscopy. Complete encapsulation was observed in 25% 

of cases after 13 to 43 months (14).

A later prospective 2-center clinical study of 20 women with hydrosalpinx who 

were recruited for off-label unilateral (n=8) or bilateral (n=8) placement of Essure 

before IVF/ ET resulted in 12 live births. During placement of the microinserts, the 

number of coils was limited to 2 to 4. Four obstetric complications not likely related 

to microinserts were reported including placenta previa, hypertension, maternal 

diabetes with premature rupture of membranes, and pre-eclampsia. The median 

gestational age at birth was 37 weeks (range, 33-40 weeks), with 3 pairs of full-term 

twins, 1 pre-term pair of twins at 33 weeks, 6 full-term singleton births, and 2 

preterm singleton births at 33 and 35 weeks. In 1 additional pregnancy, nonviable 

twins were lost during the first trimester. Six deliveries were via caesarean section 

because of complications including placenta previa, hypertension, preeclampsia, 

and maternal diabetes with premature rupture of membranes. Pregnancies and 

births were otherwise uncomplicated, and the infants were healthy (4).

Thébault et al (5) published successful results of IVF after Essure placement in 7 

women with hydrosalpinges. The number of coils left in the uterine cavity was ≤3 

in all cases except one with 3 and 6 coils. Four pregnancies ended in miscarriage. 

and 1 ended in fetal death at 27 weeks due to platelet allo-immunization. The same 

patient conceived again and delivered twins at 36 weeks via caesarean section. One 

woman delivered a healthy infant after 41 weeks, and 1 delivered twins via caesarean 

section at 37 weeks. There were no obstetric complications caused by premature 

contractions or infection. 
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In our series, both patients in whom pregnancy ended in stillbirth delivered a 

second time after consecutive IVF/ET. In 1 woman, cervical cerclage prevented 

premature birth, indicating cervical incompetence as a cause of earlier fetal loss 

rather than premature labour induced by the microinserts. In the other woman, 

both microinserts were removed before a following IVF/ET cycle was started. 

However, a second stillbirth occurred, indicating that the cause of both fetal losses 

was not likely related to the presence of microinserts.

Although most women remain satisfied with their decision to undergo Essure 

placement as a final contraceptive means, there will always be a small group of 

women who regret sterilization. Careful pre-sterilization counselling, thorough 

informed consent, and emphasis that sterilization is irreversible will reduce the 

risk of regret but will not completely eliminate it. There will inevitably be a small 

number of women who, due to unexpected life events, may wish to have children 

after sterilization. In the US Collaborative Review of sterilization (CREST) study, 

the percentage of women expressing regret was 20% for those aged ≤30 years at the 

time of sterilization , compared with 6% for women aged >30 years at the time of 

tubal ligation. For women aged <25 years, the rate was as high as 40%. The regret 

rate was also high for women who were not married at the time of tubal ligation or 

for those who underwent tubal ligation less than a year after delivery (15). Patients 

with sterilization regret after Essure who want to become pregnant must rely on 

IVF/ET. In the present study only 2 patients with sterilization regret were treated 

via IVF/ET. Both conceived after the first single embryo transfer and delivered a 

healthy baby.

The Essure contraindication to nickel hypersensitivity has been changed to a 

warning on the basis of data that suggest that the reported incidence of adverse 

events suspected related to nickel hypersensitivity is extremely small (1%) and is 

consistent with data from other nickel-containing devices. 

These findings are reassuring and beg the question of whether nickel reactions 

are clinically relevant in the use of nitinol-containing microinserts for hysteroscopic 

sterilization (16). Nevertheless, the presence of nickel in the microinserts is a cause 

of concern related to embryologic development, although animal studies showed 

no cytotoxic, allergic, or genotoxic activity of the nickel-titanium alloy, and reactions 

were similar to the clinical reference material, 316 stainless steel (17). In the present 

study we did not find any indication of nickel-related adverse effects.

To our knowledge, ours is the largest study published to date about the outcomes 

of pregnancies after hysteroscopic tubal occlusion using Essure microinserts. 

Limitations of the study are the nonstandardized collection of data, which were 

combined from a retrospective case series study (unintended pregnancies and 

intended IVF/ET pregnancies after sterilization regret) and an uncontrolled 
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cohort study (pre-IVF tubal occlusion), the different populations, and the lack of 

a control group. However, the potential recall bias associated with retrospective 

trials is reduced by intensive communication between the Dutch gynecologists and 

the distributor of Essure to ensure the timely and accurate reporting of all Essure-

related events, including pregnancies. Although part of the data were published 

earlier, those reports focused mainly on the cause of unintended pregnancies 

and the success rate of IVF treatment after pre-IVF closure of hydrosalpinges 

rather than evaluation of the potential risks and effects of the microinserts on the 

pregnancy. Data from the present study and literature review indicate that relevant 

to subsequent adverse obstetric and perinatal outcome, pregnancies with Essure 

microinserts in place have a good prognosis.

Larger studies are needed to confirm these findings. Nevertheless, there seems 

to be no reason to discourage patients who request IVF/ET after hysteroscopic 

sterilization or with an indication of proximal tubal occlusion of hydrosalpinges. 

This information can also be helpful for patients with unintended pregnancies who 

have to make one of the most difficult decisions of their lives as to whether to 

terminate or continue the pregnancy.

In conclusion, the results of this case series report support the conclusion of 

earlier reports (3,9,10) that it is unlikely that the presence of Essure microinserts 

interferes with implantation and the developing amniotic sac and fetus.
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