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Abstract

Objective To evaluate the protocol for confirmation of satisfactory Essure placement using 

transvaginal ultrasound.

Design Prospective multicenter cohort study (Canadian Task Force classification II-2).

Setting Outpatient departments of 4 teaching hospitals in the Netherlands.

Patient(s) Eleven hundred forty-five women who underwent hysteroscopic sterilization using the 

Essure device between March 2005 and December 2007.

Intervention Transvaginal ultrasound examination 12 weeks after uncomplicated successful bilateral 

placement or as indicated according to the transvaginal ultrasound protocol after 4 weeks, and 

hysterosalpingography (HSG) at 12 weeks to confirm correct placement of the device after 3 months.

Measurements & Main results The rate of successful placement was 88.4% initially. In 164 women 

(15%), successful placement was confirmed at HSG according the protocol. In 9 patients (0.84%), 

incorrect position of the device was observed at HSG. The cumulative pregnancy rate after 18 months 

was 3.85 per thousand women.

Conclusion(s) Transvaginal ultrasound should be the first diagnostic test used to confirm the adequacy 

of hysteroscopic Essure sterilization because it is minimally invasive, averts ionizing radiation, and 

does not decrease the effectiveness of the Essure procedure.

Key Words Essure, Confirmation test, Transvaginal ultrasound, HSG, Placement rate,  

Cumulative pregnancy rate
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Introduction
 

Transcervical sterilization with Essure (Conceptus Inc., Mountain View, CA) 

is becoming increasingly popular in the Netherlands. In combination with the 

vaginoscopic procedure of hysteroscopy, it is a patient friendly procedure that does 

not require general or regional anesthesia (1,2). It is highly effective, with a 5-year 

effectiveness rate of 99.8% (3). Consequently, hysteroscopic sterilization is rapidly 

replacing interval laparoscopic sterilization. More than 9,000 women have been 

sterilised in 60 Dutch clinics using this method since its introduction in 2002 

(Sigma Medical BV, Apeldoorn, the Netherlands).

The European Health Office approved the Essure method in 2001, and the US 

Food and Drug Administration (FDA) approved the method in 2002. Because the 

microinserts are highly effective when placed in the proper site and configuration, 

the European Health Office requires radiographic examination to confirm adequate 

position and configuration (4), and the FDA requires hysterosalpingography (HSG) 

at 3 months after placement of the device.

Transvaginal ultrasound (TVU) has proved to be an adequate alternative method 

for confirmation of the microinsert placement at follow-up (5-8).

It has great advantages over radiographic examination and HSG because it is 

a nonionizing method of imaging. It has the ability to locate the device within 

the enveloping tissue, and additional information is gained about surrounding 

soft-tissue structures. It can be performed on an outpatient basis in departments of 

gynecology by the patient’s own physician, and can be repeated at any time without 

risk to the patient. However, systematic use of TVU as a first-line confirmation test 

has not been studied in detail.

Since the introduction of Essure in the Netherlands in 2002, HSG is scheduled 

at 3 months after an Essure procedure according the recommendations of the 

FDA. The first scout film of the HSG, without constrast medium, was regarded 

as the X pelvis requested by the European Health Organization. In January 

2005, a revised protocol for follow-up after Essure sterilization was introduced 

in the Netherlands (Fig. 1) to reduce the need for radiologic confirmation (X-ray 

examination and HSG), without compromising the effectiveness of Essure (5). 

In January 2005, a revised protocol for follow-up of Essure sterilization was 

introduced in the Netherlands (Fig. 1) to reduce the number of HSGs without 

compromising the effectiveness of Essure. 

With this new Dutch protocol, TVU is used for the 3-month confirmation of 

tubocornual location of the microinserts after an uncomplicated successful 

bilateral placement. 
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The criteria for a normal successful bilateral procedure include procedure time of 

15 minutes or less, microinsert visible after placement, fewer than 9 coils protruding 

into the uterine cavity, and no unusual events during the procedure. In all other 

cases, HSG is still indicated (5). A procedure with only a single device placement 

in a patient without a history of tubectomy of the heterolateral tube should be 

considered unsuccessful, and HSG should be abandonded, because of a high risk 

of false positive confirmation of occlusion of the heterolateral tube. When findings 

at ultrasound examination are inconclusive or abnormal location of a microinsert 

is suspected, HSG is indicated.

The objectives of the present study was to evaluate the revised protocol based 

on first-line confirmation using TVU at 3 months after uncomplicated successful 

Essure sterilization and to analyze the rate of success of placement and effectiveness 

of the method.
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Materials and Methods

All 1145 patients who underwent hysteroscopic sterilization using Essure at 5 

clinics from March 2005 up to, but not including, January 2008 were enrolled in 

the study. The procedures were performed by 9 appropriately trained gynecologists 

with experience in office hysteroscopy and who participated in a training course 

for hysteroscopic sterilization using Essure. The procedures were scheduled in 

the proliferative phase of the cycle or shortly after withdrawal bleeding if patients 

were using oral contraceptives. Women were advised to take a non-steroidal 

anti-inflammatory drug on the evening before the procedure and 1 hour before 

placement of the Essure microinserts. Procedures were performed via vaginoscopic 

hysteroscopy using a 4.2 to 5.5mm continuous-flow rigid hysteroscope, without the 

use of local or general anesthesia. Uterine distension was obtained using saline 

solution via a fluid management system used in the hospital setting or via gravity.

Table 1

Patient demographic characteristics

Variable Value

No. of patients 1145

Age, mean (SD; 95% CI), y 39.2 6 4.7 (38.9–39.5)

Body mass index, mean (SD; 95% CI) 25.1 6 5.1 (24.8–26.0)

Parity, No. (%)

0 116 (10.1)

1 159 (14.0)

2 543 (47.4)

3 225 (19.7)

0,3 92 (8.0)

Contraception, No. (%)

Condom 301 (26.3)

Oral contraceptive/vaginal ring 512/6 (45.2)

LNG IUD/MLCu-375 70/27 (8.5)

Other/none 262 (22.9)

LNG IUD = levonorgestrel intrauterine device; MLCu-375 = multiload copper contraceptive device.
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Three months after successful uncomplicated bilateral placement as defined by 

the protocol, TVU was planned according to the Dutch protocol to confirm correct 

intramural position of the device at the tubocornual junction of the uterus. In case 

of difficult placement, procedure time longer than 15 minutes, incorrect number 

of coils (none or more than 10), or prolonged pain after the procedure, patients 

were scheduled to undergo an additional TVU examination at 4 weeks after the 

procedure, followed by HSG at 3 months after the procedure.

If the ultrasound examination after 3 months was inconclusive because the 

microinserts were not visible or seemed to be in a location other than the tubocornual 

junction, HSG was indicated. In cases of successful placement in a patient with a 

history of salpingectomy on the other side, HSG was also required according the 

protocol (Fig. 1).

Patients were instructed to continue alternative contraception until the 3-month 

follow-up visit. After correct positioning of the microinserts was proved at follow-up, 

patients were advised to discontinue other methods of contraception. They were 

instructed to contact the hospital in case of any complication or unintended pregnancy.

Written informed consent was obtained from all patients. Patient characteristics, 

procedure features, and results of TVU and HSG were recorded in a database. 

Institutional review board approval was not necessary for this study.

Results

Patient demographic data are given in Table 1. Of 1145 hysteroscopic sterilization 

procedures, bilateral placement was successful in 1,034 (90.3%), unilateral placement 

was successful in 13 patients (1.1%), and bilateral placement was successful after the 

second attempt in 25 patients (2.2%) (Fig. 2). The overall successful placement rate 

was 93.6% (1,072 of 1,145 intentions to treat). Thirty-five intrauterine devices (IUDs) 

were left in situ during the procedure, and were removed at the 3-month follow-up 

visit. Mean procedure time (scope in to scope out) of all procedures was 7.2 minutes 

(95% CI: 7.0-7.4). Mean procedure time for successful bilateral placement was 6.73 

minutes (95% CI: 6.52-6.94), while for unsuccessful placement was 11.84 minutes 

(95% CI: 10.26-12.70). Mean procedure time for successful single placement in 

patients with only 1 tube was 5.82 minutes (95% CI: 3.76-7.88).

In 69 of 1,145 patients with intention to treat (6.0%), Essure sterilization was 

successfully completed; however, the procedure was not considered straightforward. 

According to the Dutch protocol, TVU was scheduled at 4 weeks after the procedure, 

and HSG at 3 months. In 52 cases (4.5%), the ‘‘standard‘‘ 3-month TVU was 

inconclusive; thus, HSG was scheduled as outlined in the protocol. 
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In 50 of these 52 patients, HSG confirmed bilateral occlusion with normal position 

of the devices. Only in 2 of these patients was there abnormal positioning of 1 device: 

expulsion and perforation, respectively. Including patients with a successful second 

attempt and successful single placement, in 159 patients HSG was indicated at 3 

months. In 1 patient who refused HSG, pelvic radiographic examination confirmed 

adequate localization and configuration of the devices (Fig. 3).

Another 5 women underwent HSG outside of the agreed protocol despite 

uncomplicated Essure procedures (Fig. 4). Thus, 14.3% of patients (164 of 1145) 

with intention to treat underwent HSG. In 7 patients (4.3%), HSG demonstrated 

patency of 1 or both tubes, with normal positioning of the devices. 

In 2 of these 7 patients, the second HSG at 6 months after the procedure still 

showed patency of 1 tube. Three patients decided not to undergo a second HSG, and 

relied on operative sterilization while there was still patency as demonstrated at HSG. 
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Figure 2

Flow diagram of enrolled patients.
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In 9 patients, HSG showed evidence of an abnormal position of 1 or 2 devices  

(2 expulsions and 7 perforations), and these patients were instructed not to rely on 

the sterilization procedure.

At 3-months, 21 patients were lost to follow-up. Moreover, because of missing data 

in the files, only 1037 patients were instructed to rely on the sterilization.

The 24-month pregnancy rate was 3.86 per 1,000 (4 of 1,037 patients). In  

1 patient, radiographic examination demonstrated complete expulsion of 1 device 

after delivery of a healthy child. It is probable that findings at TVU examination 

at 3-month follow-up were misinterpreted or that expulsion occurred after the 

3-month visit. In the second patient, placement was complicated, and a third device 

was placed after spontaneous expulsion of the first device. Violation of the control 

Figure 3

X-ray film shows a levonorgestrel intrauterine device and Essure microinserts.

Figure 4

Transvaginal ultrasound image of both Essure microinserts.
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protocol occurred in that only TVU was performed instead of HSG at 3 months. 

At this TVU, the position of the devices was misinterpreted. During laparoscopic 

sterilization after termination of pregnancy, 1 device was located intramural under 

the serosa due to partial perforation, and 1 was in the proper position in the 

contralateral tube. In the third patient, device placement was unsuccessful on 1 side, 

and only 1 device was placed. At HSG, the contralateral tube seemed to be occluded, 

and the patient was instructed incorrectly to cease alternative contraception. This 

was also a violation of the Dutch protocol. In the fourth patient, placement was 

complicated, with a levonorgestrel IUD in situ. After placement of the first device, 

the IUD was removed; however, the other ostium could not be observed. During the 

second attempt with the patient under general anesthesia in the operating room, 

this ostium was opened with a grasping forceps, and a second device was placed 

easily. The TVU at 4 weeks after the second procedure showed both devices in 

a normal tubocornual position. The HSG after 3 months showed bilateral tubal 

occlusion. During laparoscopic examination after termination of pregnancy, 1 

device was intramural under the serosa due to partial perforation, and the other 

was in a proper position in the contralateral tube. During laparoscopy, tubal patency 

could be evoked using methylene blue pertubation with high pressure.

Discussion

With the introduction of the revised protocol for confirmation of Essure sterilization, 

the number of radiologic diagnostic HSGs for verification of hysteroscopic sterilization 

has been reduced dramatically, from 100% to 14.3% of all successful placements, 

without compromising the reliability of the sterilization. With this new protocol, it is 

possible to identify a large subgroup of patients who can rely on Essure sterilization 

without the standard 3-month HSG confirmation. In a multicenter cohort study, the 

rate of successful placement was 93.6%. Patient compliance with the 3-months control 

with TVU as the confirmation test was 98%. The 24-month cumulative pregnancy 

rate was 3.86 per 1000, which is lower than the cumulative pregnancy rate with 

laparoscopic sterilization methods (e.g., 5 to 19 per 1000 with the Filshie Clip) (9). 

None of the 4 pregnancies was related to failure of the sterilization method when the 

device was properly placed; in 1, the device was absent or incorrectly positioned, and 

in 3, there was noncompliance with the protocol. This illustrates that strict follow-up 

of the protocol may reduce the failure rate.

In the United States, the FDA requires HSG after hysteroscopic sterilization. 

However, in an urban clinic population in Michigan, compliance to a protocol 

including HSG was revealed to be only 12.7% (10). In Europe, pelvic radiographic 
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examination is recommended. The diagnostic characteristics of a plain abdominal 

radiographic examination to confirm satisfactory localization of Essure microinserts 

are equal to those of ultrasound for confirmation of satisfactory placement. The 

results of TVU compared with HSG, the ‘‘reference test,’’ showed sensitivity of 50% 

and specificity of 95%. The predictive positive value of a satisfactory TVU result was 

99% (5).

Analysis of data from 169 unintended pregnancies after Essure sterilization 

worldwide revealed that in 30%, the HSG or radiographic examination was 

misinterpreted (4). In 37% of cases, there was patient noncompliance, primarily 

with the HSG confirmation test.

In the present study, 3 patients decided to rely on Essure sterilization when the 

HSG demonstrated that there was still patency, and none of them became pregnant. 

It has been postulated that the absence of absolute physical occlusion of the tubes 

does not necessarily equate with failure of sterilisation. There is a well-documented 

discrepancy between histologic and functional occlusion of the fallopian tubes (3).

In 9 of 164 patients (5%), failed sterilization was due to incorrect positioning of 

1 of the devices (i.e., 2 expulsions and 7 perforations). This relatively high number 

enforces the need for strict compliance with the criteria for indications of HSG 

after Essure sterilization in our protocol. Two patients in the present study became 

pregnant after HSG confirmation of occluded tubes. It should be remembered that 

HSG was developed as a diagnostic test for the fertility workup to diagnose tubal 

disease. Limiting technical factors include excessive or insufficient pressure during 

dye instillation, and false-positive or false-negative results because of tubal spasm 

or intravasation (6).

The revised protocol for confirmation of hysteroscopic sterilization with Essure 

confirmed the theory that correct placement of the microinserts correlates well with 

tubal occlusion. No higher failure rate seems to occur when the microinserts were 

identified at TVU and HSG was substituted after uncomplicated procedures. Two 

of 4 pregnancies demonstrated violation of the protocol.

Conclusion

Transvaginal ultrasound has great advantages over radiographic examination 

or HSG because it causes less inconvenience to the patient. It is a nonionizing 

method of imaging, and can be performed on an outpatient basis by the patient’s 

own physician and can be repeated at any time without risk to the patient.

In patients in whom placement is unsatisfactory or TVU cannot confirm 

satisfactory placement, a complementary HSG is required. The Dutch protocol for 
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confirmation of Essure sterilization reduced the number of HSGs, thus reducing 

costs, inconvenience, and discomfort without influencing the effectiveness of 

the sterilization. Compared with the FDA protocol, the Dutch control protocol is 

associated with high patient compliance.

In cases of difficult placement, the extra TVU confirmation at 4 weeks did not 

reduce the number of HSGs. Thus, the need for routine TVU after a difficult 

hysteroscopic procedure should be abandoned, with sole reliance on the 3-month 

HSG as a confirmatory test.

References

1.  Cooper JM, Carignan ChS, Cher D, Kerin JF. 

Microinsert nonincisional hysteroscopic steri-

lization. Obstet Gynecol. 2003;102:59-67.

2.  Kerin JF, Cooper JM, Price T, et al. Hystero-

scopic sterilization using a microinsert device: 

results of a multicenter phase II study. Hum 

Reprod. 2003;18:1223-1230.

3.  Connor V. Essure: a review six years later.  

J Minim Invasive Gynecol.2009;16:282-290.

4.   Heredia F, Cos R, Moros S, Torrabadella L, 

Cayuela E. Radiological control of Essure 

placements. Gynecol Surg. 2004;1:201-203.

5.  Veersema S, Vleugels MP, Timmermans A, 

Brolmann HAM. Follow-up of successful bilat-

eral placement of Essure microinserts with 

ultrasound. Fertil Steril. 2005;84:1733-1736.

6.  Teoh M, Meagher S, Kovacs G. Ultrasound 

detection of the Essure permanent birth con-

trol device: a case series. Aust NZ J Gynecol. 

2003; 43:378-380.

7.   Thiel JA, Suchet IB, Lortie K. Confirmation of 

Essure microinsert tubal coil placement with 

conventional and volume-contrast imaging 

three-dimensional ultrasound. Fertil Steril. 

2005;84:504-508.

8.   Kerin JF, Levy BS. Ultrasound: an effective 

method for localization of the echogenic 

Essure sterilization microinsert: correlation 

with radiologic evaluations. J Minim Invasive 

Gynecol. 2005;12:50-54.

9.  Peterson HB, Xia Z, Hughes JM, et al. The risk 

of pregnancy after tubal sterilization: findings 

from the US Collaborative Review of Sterili-

zation. Am J Obstet Gynecol. 1996;174:1161-

1170.

10.  Shavel VI, Abdallah ME, Diamond MP, Ber-

man JM. Placement of a birth control device 

at a university medical center. J Reprod Med. 

2009;54:218-222.


