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This presentation is designed to facilitate the training of physicians in the use of hysteroscopic sterilization.  In addition to providing information concerning the technical specifications of the actual device, I will emphasize the key points that should be communicated to patients regarding safety and efficacy. Remember, it is not only physicians who need to learn about the technology, but also patients must be educated and made aware that these new and alternative options even exist.  Furthermore, patients frequently have misconceptions about these procedures and unrealistic expectations about outcomes that should be thoroughly discussed beforehand.  Finally, the concept of the concomitant use of hysteroscopic sterilization and endometrial ablation will be discussed.

The most common method of contraception in the United States is surgical sterilization – one female and the other male, followed in frequency by hormonal methods, including oral, transdermal, and injectable medroxyprogesterone acetate every three months.
 For many women, decreasing frequency of intercourse combined with advancing age decreases, but does not eliminate, the chance of getting pregnant.
Statistically, the burden for permanent sterilization in the United States still rests on the woman.  Last year there were 700,000 female sterilizations in the US compared to 500,000 vasectomies.
  This is a ratio of almost 3 to 1.  The 1.6% risk of major complications following laparoscopic sterilization, including major complications of bowel and vascular injury
 as well as a 5.7% risk of complications following laparotomy
 has led to a search for alternative surgical female sterilization.  Furthermore, a five-fold decrease in complication rates have been observed with local anesthesia compared to general anesthesia for interval sterilization.

There isn’t a gynecologist alive who looks forward to doing a laparoscopic BTL on a morbidly obese woman, or one with prior abdominal or pelvic surgery.  Patients are rarely counseled adequately about possible complications associated with laparoscopic sterilization.  Gynecologists rarely dwell on the risks associated with bowel perforation or damage to a major vascular structure, not to mention postoperative abdominal and/or shoulder pain.  

Morbid obesity and/or multiple prior abdominal surgical procedures may make peritoneal entry and insufflation a perilous task.  The safety of laparoscopic route is clearly inferior to hysteroscopy in these patients.  Now there is a hysteroscopic alternative for permanent contraception, Essure.
- The Essure device is both soft and flexible.  

-It is composed of a narrow inner coil made out of stainless steel and a larger diameter, superelastic outer coil in nitinol (50% nickel 50% titanium).  

-Laced along the length of the inner coil is a weave of PET (Polyethylene teraphthelate) fibers.  These fibers will promote tissue in-growth during the first 3 months in the fallopian tube.

-The full  length of the micro-insert is 4cm and the superelastic outer coil expands from a wound-down diameter of 0.8mm to a fully opened diameter of up to 2mm. 

-The leading edge of the device has a small ball tip swelling which facilitates the forward advancement and proper placement of the device into the proximal fallopian tube.

All these materials are extensively documented as implantable materials and widely used in other medical applications, such as prosthetic arterial grafts, percutaneous catheters, aneurysm coils, and other long-term implants. 
There is a three fold explanation for the Essure device’s mechanism of action:  

· First, the expandable outer coil is responsible for acute device anchoring

· Second the device provides both space filling and mechanical blockage of the tubal lumen; 

· Third, occlusion is achieved as a result of a PET elicited tissue in-growth from the tubal mucosa into and around the micro-insert.

· Beyond 24 months, the nature of the cellular/fibrotic response and the ability of the response and the micro-insert to maintain occlusion are not known.  Data for up to 5 years of wear will become available as participants in the clinical trials of safety and effectiveness continue to be followed.

· The Essure micro-inserts should NOT be relied upon for contraception until the patient has undergone a hysterosalpingogram, 3 months after micro-insert placement, which demonstrates both bilateral tubal occlusion and satisfactory location of the micro-inserts.
-The Essure Permanent Birth Control System is comprised of the Essure micro-insert, a disposable delivery system and a disposable split introducer (not shown here).  

-The disposable delivery system (shown in this picture) consists of a delivery wire, a release catheter, a delivery catheter and an ergonomic handle.  The delivery wire and release catheter are layered beneath the delivery catheter. 

-The ergonomic handle and delivery catheter assembly allows for one handed placement and deployment of the Essure micro-insert into the proximal fallopian tube.  

-The ergonomically designed handle makes use of a rotatable wheel and gear system which provides for retraction of the outer delivery catheter followed by withdrawal of the inner release catheter causing the micro-insert to be fully deployed.

-The outer delivery catheter is 1mm in diameter allowing it to be placed through a 5fr operating channel of any commercially available hysteroscope.
The key steps in device placement are as follows.

1. With the uterus distended with physiologic saline both tubal ostia should be identified and assessed hysteroscopically before proceeding to micro-insert placement. 
2.  The delivery catheter is then advanced into the tubal lumen so that the black positioning marker reaches the tubal ostium.
3.  The delivery catheter is then withdrawn away from the device into the operating channel of the hysteroscope.  The proximal several millimeters of the still wound-down, and constrained, micro-insert will be seen extending from the tubal lumen.
4. With the orange release catheter withdrawn, the micro-insert is seen to fully expand.  

5. Though fully deployed, the device still remains attached to the delivery wire. 

6.  To conclude the procedure the delivery wire is disengaged from the device by rotating the handle counterclockwise.

One of the most compelling reasons to consider hysteroscopic sterilization is the ability to perform the procedure without the use of general anesthesia.  

· In the pivotal trial of Essure, 82% of women received an NSAID prior to the procedure to reduce uterine cramping and tubal spasm.
· 52% also received a paracervical block
· 41% received IV sedation and/or analgesia 

· 7% received no anesthetic 

· only one woman had general anesthesia at her request

With this low level of anesthesia, 88% of women rated their tolerance as good to excellent

Average time to discharge was 45 minutes with a lot of variation related to procedure setting. 

The recovery room time was completely uneventful in 58% of women, with the remainder having mild events such as cramping, pain or nausea.

There was no post procedure analgesia administered in 75% of women, and those requiring it received mainly, or Tylenol with codeine, percocet, tylenol or paracetamol, etc.
Of the 329 women who were employed, 74% reported missing less than one day of work following the procedure day, and an additional 18 percent missed one  day.

In patients for whom bilateral placement and occlusion was confirmed at a three month post-operative HSG, the efficacy was 100% at 36 months (632 patients).
The hysteroscopic approach to permanent contraception allows for the concomitant performance of endometrial ablation.  Many patients suffer from heavy or irregular menses either primarily or as a consequence of the discontinuation of hormonal contraception.  Women who undergo endometrial ablation have almost universally failed to respond to hormonal contraception –either orally, transdermally or by injection.  It only stands to reason that following successful endometrial ablation, a woman would be most reluctant to go back to hormonal contraception because of prior negative experience.

By the time a woman undergoes ablation, she has been using a contraceptive method for many years and want to stop.  If they smoke and are over 35, estrogen containing contraceptives are contraindicated.  This is also the age when weight gain from many causes becomes a problem, and women perceive (correctly or not) that hormones contribute to their weight gain.
All women are advised to use contraception following endometrial ablation, and since subsequent pregnancies are strongly discouraged, most women will seek a permanent method of contraception following endometrial ablation.  The combination of safety and efficacy of endometrial ablation and hysteroscopic sterilization makes a compelling argument for their concomitant use.  Because of the potential conductivity of radiofrequency energy or microwave energy along the stainless steel core of the Essure device, the two devices that lend themselves most readily to combined use are the Thermachoice uterine balloon therapy and the HydroThermablator free circulating saline.  The balloon device may be used with only 5 mm dilation of the cervix compared to 8 mm for the free circulating saline catheter.

It is always a good idea to perform diagnostic hysteroscopy beforehand.  Small polyps and/or fibroids not detected on physical exam or ultrasound may be encountered and resected.  Both tubal ostia must be observed for feasibility of placement of both Essure microinserts.  

Although it is technically feasible to perform endometrial ablation before inserting the Essure, there is risk of obscuring the cornua with the thermal effect of the ablation devifce, as well as causing tubal spasm that would prevent a successful placement.  Since the Essure microinsert contains stainless steel, the manufacturer does not recommend the use of radiofrequency ablation (Novasure) after the Essure microiserts have been placed.  The characteristics of the tissue destruction with the radiofrequency device makes subsequent Essure placement difficult for the average hysteroscopist, and its effects on tubal spasm are unknown at this time.

Diagnostic hysterscopy should be performed after ablation to ensure satisfactory thermal effect.
There are two important concepts here:

1. The two technologies – global endometrial ablation and hysteroscopic sterilization - work together.  

2. The combination of Essure and Thermachoice allows ablation and sterilization to be performed with as little as 5 mm dilation of the cervix.  This often does not require the use of any dilators and may easily be performed under local anesthesia with or without conscious sedation.  No other combination of technology can be used with such little dilatation.
New and exciting technologies now permit minimally invasive alternatives to general anesthesia for permanent female contraception as well as the option to treat abnormal uterine bleeding without hysterectomy.
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