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Abstract

Objective: To analyze the financial implications of establishing a
hysteroscopic sterilization program using the Essure micro-insert
tubal sterilization system in an ambulatory clinic.

Methods: A retrospective cohort study (Canadian Task Force
classification Type 1I-2), in an ambulatory women’s health clinic in
a tertiary hospital, of 108 women undergoing Essure coil insertion
between 2005 and 2006, and 104 women undergoing

laparoscopic tubal sterilization for permanent sterilization between

2001 and 2004. The Essure procedures used a 4 mm single
channel operative hysteroscope and conscious sedation (fentanyl
and midazolam); the laparoscopic tubal sterilizations were
completed under general anaesthesia with a 7 mm laparoscope
and either bipolar cautery or Filshie clips. Costs associated with
the procedure, follow-up, and management of any complications
(including nursing, hospital charges, equipment, and disposables)
were tabulated.

Results: The Essure coils were successfully placed on the first
attempt in 103 of 108 women (95%). Three patients required a
second attempt to complete placement and two patients required
laparoscopic tubal sterilization after an unsuccessful Essure. All
104 laparoscopic tubals were completed on the first attempt with
no complications reported. The total cost for the 108 Essure
procedures, including follow-up evaluation, was $138 996 or
$1287 per case. The total cost associated with the 104

laparoscopic tubal sterilization procedures was $148 227 or $1398

per case. The incremental cost-effectiveness ratio was $111.

Conclusions: The Essure procedure in an ambulatory setting
resulted in a statistically significant cost saving of $111 per
sterilization procedure. Carrying out the Essure procedure in an
ambulatory setting frees space in the operating room for other
types of cases, improving access to care for more patients.

Résumé

Objectif : Analyser les implications financieres de la mise sur pied
d’'un programme de stérilisation hystéroscopique faisant appel au
systéme de stérilisation tubaire Essure micro-insert dans le cadre
d’une clinique pour femmes offrant des soins ambulatoires.

Méthodes : Une étude de cohorte rétrospective (classification du
Groupe de travail canadien : Type II-2) menée, au sein d'une

Key Words: Sterilization, hysteroscopy, contraceptive devices, cost
effectiveness, fallopian tubes, retrospective study

Competing Interests: None declared.
Received on December 14, 2007

Accepted on February 7, 2008

clinique de santé des femmes offrant des soins ambulatoires dans
un hopital tertiaire, auprés de 108 femmes ayant subi I'insertion
d’un serpentin Essure entre 2005 et 2006, et auprées de

104 femmes ayant subi une stérilisation tubaire laparoscopique
aux fins de I'obtention d’une stérilisation permanente entre 2001 et
2004. Les interventions Essure faisaient appel un hystéroscope
opératoire a canal unique de 4 mm et a une sédation consciente
(fentanyl et midazolam); les stérilisations tubaires laparoscopiques
ont été exécutées sous anesthésie générale au moyen d’un
laparoscope de 7 mm et d’une cautérisation bipolaire ou de clips
Filshie. Les colts associés a I'intervention, au suivi et a la prise en
charge de toute complication (y compris les soins infirmiers, les
frais hospitaliers, le matériel et les articles jetables) ont été
compilés.

Résultats : Les serpentins Essure ont été mis en place avec succés
des la premiére tentative chez 103 des 108 femmes (95 %).
Trois patientes ont nécessité I'exécution d’une deuxieme tentative
pour achever la mise en place et deux patientes ont nécessité une
stérilisation tubaire laparoscopique a la suite de I’échec d’'une
intervention Essure. Les 104 stérilisations tubaires
laparoscopiques ont été effectuées avec succées dés la premiéere
tentative, sans qu’aucune complication ne soit signalée. Le codt
total des 108 interventions Essure, y compris I'évaluation de suivi,
a été de 138 996 $, soit 1 287 $ par cas. Le co(t total des 104
stérilisations tubaires laparoscopiques a été de 148 227 $, soit
1 398 $ par cas. Le rapport codt-efficacité marginal était de 111 $.

Conclusions : L’intervention Essure menée en milieu ambulatoire a
permis la réalisation d’une économie significative sur le plan
statistique de 111 $ par intervention de stérilisation. Puisqu’elle
est menée en milieu ambulatoire, I'intervention Essure permet
également de rediriger le temps de SO vers d’autres types de cas,
améliorant ainsi I'accés aux soins pour un plus grand nombre de
patientes.
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INTRODUCTION

he development of new medical technology invariably

leads to an increase in the demand for these technolo-
gies by patients and physicians. Ideally, a new technology
should be safer than existing methods, have better clinical
outcomes, be less expensive, and improve access for
patients. Improved access can include both access to the
enhanced procedure and access to other services if the new
technology frees resources for alternative uses. Accessibility
for minor procedures such as tubal sterilization may
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become an issue as the initiatives to address long wait lists in
Canada for joint replacement and cataract surgery will
require increased operating room time.! In the health care
system, unlike in a traditional market economy, patient
demand is often unchecked and resources may be scarce
relative to the demand.2 One method of assessing the effect
of the introduction of new technology is to compare the
productive efficiency of the new intervention in monetary,
not clinical, terms. The result is a cost-effectiveness analysis,
which compares the relative value of an intervention, and
from this analysis one can also determine the incremental
cost-effectiveness ratio, which assesses the cost incurred to
achieve a certain effect or benefit.3

The predominant method of permanent contraception in
Canada remains vasectomy, with the prevalence of female
sterilization decreasing from 16% in 1993 to 7% in 2002.4
Until the introduction of the Hssure hysteroscopic tubal
sterilization system, the last advance in tubal ligation was
the use of the laparoscope.® The Essure tubal sterilization
system consists of a micro-insert nickel-titanium (Nitinol)
coil surrounding a flexible stainless steel core housing poly-
ethylene terephthalate fibres (Dacron), designed to induce a
localized tissue ingrowth and subsequent tubal occlusion.
The device is placed in the proximal fallopian tube via a
hysteroscope in women who wish to undergo permanent
sterilization. The procedure can be done using moderate
sedation or oral analgesia in an ambulatory setting, with very
few complications and a quick post-procedure recovery
time. The Essure device is a safe, reliable form of perma-
nent contraception. In the Phase II trial, 99% of women
reported good to excellent results at all visits up to 60
months. ¢ Persistent pain and bleeding were not reported by
any women.

The purpose of this study was to complete an incremental
cost-effectiveness analysis of the
hysteroscopic sterilization technique in an ambulatory set-
ting and to compare it with the traditional laparoscopic
tubal sterilization performed in the operating room.

Essure micro-coil

METHODS

We retrospectively reviewed the charts of 108 women who
underwent the Essure hysteroscopic sterilization procedure
from March 2005 to November 2006 and of 104 women
who underwent laparoscopic tubal sterilization from April
2001 to February 2004. Because the number of laparo-
scopic tubal sterilization procedures has so markedly
decreased since the adoption of the Essure method in the
Regina Qu’Appelle Health Region, the control group for
this study was selected from a time frame immediately pre-
ceding the study period. Ethics approval for the study
design was obtained from the Regina Qu’Appelle Health
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Region Ethics Review Board. Placement of the Essure
micro-insert coils was completed in an ambulatory setting
using the technique described by Kerin et al.® Patients
received indomethacin 100 mg per rectum one hour before
the procedure, and intravenous moderate sedation was
administered with fentanyl 2 pg /kg body weight and
diazepam 2.5 mg,.

Direct visualization of the tubal ostium was accomplished
using a 2.7 mm 12° diagnostic telescope in a 5.5 mm single
channel operative hysteroscope (ACMI, Toronto ON) with
normal saline as the distending medium. Confirmation of
coil position at three months after insertion was carried out
using three-dimensional ultrasonography as previously
described.”$ Patients were instructed to use alternative con-
traception until the coil position was confirmed. If the ultra-
sound did not satisfactorily confirm the coil position,
hysterosalpingography was performed to assess tubal occlu-
sion. When one or both coils could not be placed at the ini-
tial procedure, a second attempt was scheduled within one
month. If the second attempt was not successful,
hysterosalpingography was performed
whether the tubes were patent. If dye spill was noted on one
or both sides on the hysterosalpingogram, the patient was
offered laparoscopic tubal sterilization.

to determine

The laparoscopic tubal procedure was performed in the
operating room with the patient under general anaesthesia.
A 7 mm subumbilical port was used for camera placement,
and a single suprapubic secondary port was used for instru-
mentation. The tubes were ligated using either bipolar
cautery or Filshie clips. No test of tubal occlusion was done
in follow-up. Patients recovered in the post-anaesthetic unit
before transfer to the day surgery unit.

Costs associated with the Essure procedure included pre-
and post-procedure nursing, intraoperative nursing, hospi-
tal charges, the Essure devices, follow-up ultrasound, and, if
necessary, hysterosalpingogram, management of complica-
tions and laparoscopic sterilization. Costs incurred with the
laparoscopic procedure included day surgery nursing care,
operating room and post-anaesthetic nursing care, hospital
expenses, anaesthesia, the Filshie clips, and disposables.
The operating time in the ambulatory centre was calculated
from the start of procedure to the time the patient left the
procedure room; in the operating room, it was calculated
from the start of the anaesthetic time to its completion.
Because of the accounting procedures in our Health
Region, hospital charges are based on a lump sum for
ambulatory and day surgical procedures, rather than indi-
vidual line cost items. These charges include costs other-
wise not specified and recouped, such as clerical costs,
instrument sterilization, lights, heat, maintenance, and
pharmacy costs.
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Table 1. Patient characteristics

Essure (n = 108)

Lap tubal (n = 104)

Mean + SD Mean + SD 95%Cl P
Age (years) 36.8+5.5 33.4+59 1.64-4.73 <0.01
Gravidity 23+15 25+15 —0.63-0.18 0.28
Parity 1.9+1.1 2.0£09 -0.43—0.14 0.31
BMI (kg/m?) 2647 26.8 + 6.6 —2.2-1.49 0.70

A comparison of the costs of the two procedures was used
to calculate the incremental cost-effectiveness ratio. To
compare measures of effectiveness such as failure rate,
complications and patient satisfaction meaningfully would
require larger sample sizes than those in this study; we
therefore used results from previously reported studies for
these variables.

RESULTS

The demographic characteristics of the Essure sterilization
and laparoscopic sterilization groups are summarized in
Table 1. The mean age of the women in the Essure group
(36 years) was significantly greater than that of the women
in the laparoscopic sterilization group (33 years) (P < 0.01),
but the groups were similar in gravidity, parity, and BMIL.

Placement of the Essure coils bilaterally on the first attempt
was successful in 103 of 108 women (95%). Three patients
had a unilateral placement at the first procedure and had the
second HEssure coil successfully placed at a subsequent pro-
cedure. These three repeat cases were included in the total
number of 108 cases completed, and the costs for both the
first and second Essure placement for each of these three
women were included in the total for the Essure group.
Two women required laparoscopic tubal sterilization (1%);
the costs associated with these two laparascopic steriliza-
tions were included in the cost of the Essure procedures.
Volume contrast ultrasonographic imaging alone was used
to identify the proper cornual position of the coils in 80
patients (75%); hysterosalpingography was also required in
the remaining 28 women.

A summary of the costs incurred is shown in Table 2. The
total cost associated with the 108 Essure procedures was
$138 996, or $1287 per case. The most expensive single
item for the Essure procedure was the coils. Because of the
short procedure and recovery times required for the Essure
procedure, the total nursing costs were significantly lower
than those incurred for laparoscopic tubal sterilization. The
total time in the operating room was significantly different
from the time required in the ambulatory procedure room

(P<0.01). The mean procedure time in the operating room

was 44 minutes; the mean time to complete the Essure was
eight minutes.

The total cost associated with the completion of 104 laparo-
scopic tubal procedures was $148 227, or $1398 per case.
All of the laparoscopic tubal sterilization procedures were
completed on the first attempt, and no complications were
noted. Compared with the Essure method, laparoscopic
tubal sterilization had significantly (P < 0.01) higher total
costs, nursing costs, and operating time required (P < 0.01).
The operating room costs included operating room nurs-
ing, anaesthesia charges, disposable items, and either Filshie
clips or the Essure micro-insert coil. The operating room
costs were lower for the laparoscopic tubal procedure, but
when the ancillary costs, such as the higher hospital charges
for the day surgery case ($600 vs. $160 at the ambulatory
centre) and the greater day surgery nursing costs were
added, the final cost of the laparoscopic tubal procedure
($1398 per case) was significantly greater than the cost of
the Essure tubal procedure ($1287 per case) (P < 0.01).

The incremental cost-effectiveness ratio can be calculated
using the total costs summarized in Table 2. The cost per
Essure sterilization was $1287, and the cost per laparo-
scopic tubal sterilization was $1398, resulting in an incre-

mental cost-effectiveness ratio of $111 (P < 0.01).

DISCUSSION

The current standard treatment for women seeking perma-
nent contraception in Canada is tubal sterilization.* Some
sterilization procedures are performed by mini-laparotomy,
but these are most commonly done in the immediate
postpartum period. The common denominator for tubal
sterilization procedures is that they disrupt the tubal lumen,
by excision, destruction with cautery, or occlusion with
bands or clips. Approximately 11 million sterilizations are
done worldwide every year,’ although the prevalence of
tubal sterilization in Canada declined by 50% between 1993
and 2002.# The decreasing prevalence of female sterilization
may be related to the relative complexity and risks
associated with the procedure.

Laparoscopic procedures require the use of general anaes-
thesia, which is administered in an operating theatre by an
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Table 2. Costs associated with the Essure hysteroscopic tubal sterilization and laparoscopic tubal

sterilization procedures

Essure (n = 108)

Lap tubal (n = 104)

Mean + SD Mean + SD 95%Cl P
Total OR time (minutes) 89+47 44.0+16.2 —37.5—-(-33.1) <0.01
Nursing costs* ($) 12.0+£5.8 181.6 £ 39.0 -177-(-162) <0.01
OR Costt ($) 1007.4 £ 185 670.9 + 158 289-383 <0.01
Ancillary Costt ($) 266 + 39 714 £ 152
Total Cost ($) 1287.7 + 2450 1398 + 36 -175—(-162) <0.01

*Total nursing costs, including day surgery or preoperative, operating or procedure room, and recovery room nursing.

tCost for operating room nursing, anaesthesia, Essure micro-insert coils or Filshie clips, and disposables.

1Cost for day surgery or recovery room nursing, hospital charges, ultrasound, and hysterosalpingography (when necessary).

anaesthetist. The use of general anaesthesia increases the
overall risk of the procedure, and the use of operating
rooms and operating room personnel restricts their avail-
ability for other procedures. Laparoscopic tubal steriliza-
tion can be associated with significant postoperative pain,
resulting in nausea, vomiting, and possibly hospital admis-
sion.® In addition, using the laparoscopic approach requires
access to the abdominal cavity. This procedure is generally
safe, although the risk of injury to the bowel at entry and
during laparoscopic surgery ranges from 0.7 to 3.0 per 1000
laparoscopies.!*-13 Of these injuries, 50% to 60% will not be
recognized at the time they occur'¥; the average delay in
diagnosis is 1.5 days.!! The mortality from an unrecognized
injury to the bowel can be as high as 20%.15-17 There is also
risk of injury to retroperitoneal structures, which can result
in significant hemorrhage.

If the decrease in prevalence of female sterilization in
Canada is a result of the complexity and risk of the proce-
dure, the answer would be to provide a method of perma-
nent contraception that bypasses both. The Essure tubal
occlusion procedure provides a number of advantages over
traditional methods of female sterilization. The five-year
follow-up data on Essure placement showed only 64 preg-
nancies in approximately 50 000 women who had the
Essure devices placed.!® The majority of the failures were
associated with noncompliant follow-up by the patient or
the physician. The devices are easily placed with very few
complications, and the procedure can be completed in an
ambulatory setting. In this analysis, this relocation of the
procedure not only reduced equipment cost but also signifi-
cantly reduced nursing costs, from $181 per case in the OR
to $12 in the ambulatory clinic.

With the introduction of new technologies, initial evalua-
tion of the cost of the technology alone may result in an
assumed total that precludes its introduction. The $1000
cost of the Hssure coils has resulted in many Canadian
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centres deciding not to adopt the procedure. Although
there was a significant increase in the equipment cost alone
with the use of the Essure procedure, the change in cost to
the Regina Qu’Appelle Health Region was not actually an
increase of $1000. In fact, the introduction of this new tech-
nology resulted in a reduction in the cost of tubal steriliza-
tion by $111 per case. A similar increase in equipment cost
was noted by Hopkins et al.1; however, as with our centre,
they also noted an overall reduction in cost of the Essure
procedure of US $181. The cost of completing the ambula-
tory procedure was similar to that reported by Levie and
Chudnoff>; however, their laparoscopic tubal cost was
almost four times our calculated OR cost. In the US system,
this resulted in a much larger cost saving of US $2075 per
Essure completed. Hopkins et al. demonstrated a cost sav-
ings of US $180 when the Essure procedure was compared
with laparoscopic tubal coagulation, including the cost of
the follow-up hysterosalpingography and the additional
costs incurred when the Essure device could not be placed
and laparoscopic tubal sterilization was necessary.!”

Operator experience reduces both the time needed to com-
plete the Essure procedure and patient discomfort. This
means that more patients are able to have the procedure
completed using only oral analgesia, which in turn shortens
post-procedure nursing requirements. These factors have
all helped to further limit the costs associated with the
Hssure procedure and, in addition to the other benefits,
make it increasingly affordable for the majority of health
regions.

In addition to the cost saving of $111 per Essure procedure,
a number of additional benefits were noted. Most impor-
tant, we were able to offer a safer, more reliable method of
permanent contraception for women. It is estimated that
the cost of the 700 000 tubal sterilization procedures com-
pleted annually in the USA is increased by US $50 million
dollars because of failures and procedural complications.”
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Because the time needed to complete the Essure case is
about 20% of the time needed in the OR for laparoscopic
tubal sterilization, the number of cases completed per unit
of time in the ambulatory clinic is greater than in the operat-
ing room. Wait times for the Essure procedure are consid-
erably shorter than for operating room procedures. The
shorter wait time should translate into fewer pregnancies
resulting from contraceptive failures while awaiting perma-
nent contraception.

Because there is no laparoscopic entry with the Essure pro-
cedure, there are no significant complications related to
injuries to bowel or major vessels. The Essure procedure is
not made more difficult or risky by multiple previous
abdominal surgeries and can therefore be safely offered to a
wider range of patients, including the morbidly obese. The
reduced risk in complications will further reduce the overall
costs associated with tubal sterilization.

The Essure procedure is very well tolerated when com-
pleted in an ambulatory setting, with a high rate of patient
satisfaction. Duffy et al. reported 100% of the women
undergoing the Essure procedure were satistied with the
length of recovery compared with only 80% for women
having laparoscopic tubal sterilization.2) Over 80% of the
women in this study rated their tolerance of the procedure
as good to excellent, with only 40% of those having laparo-
scopic tubal giving a similar rating.?0 Only 30% of women
undergoing the Hssure procedure reported moderate to
severe pain, compared with over 60% of women having
laparoscopic tubal sterilization.

In addition to the safety of the Essure procedure and its
high patient satisfaction rate, the relocation of the steriliza-
tion procedure from the operating theatre to an ambulatory
clinic results in an increase in available operating room
space. In the Regina Qu’Appelle Health Region, each tubal
sterilization in the operating room requires 45 minutes of
booked time to complete. Relocating these sterilization pro-
cedures to the ambulatory clinic resulted in 77 hours of OR
time becoming available for other surgical procedures. As
access to care and surgical wait lists become more of a prob-
lem in Canada, this benefit alone would justify even an
increase in cost. The 77 hours would provide increased total
system capacity within the system and make it possible to
have other non-ambulatory cases completed at an eatlier
date. This enhances access to care for all patients contacting
the system.

CONCLUSIONS

The incremental cost-effectiveness ratio for the Essure
tubal sterilization procedure when compared with tradi-
tional laparoscopic sterilization is $111. This significant
reduction in the cost of the sterilization procedure is

associated with improved reliability, fewer significant com-
plications, improved patient satisfaction, and improved
accessibility, which has a positive effect on wait times for
sterilization as well as other surgical procedures.

Provision of a safer, more reliable and cost effective
method of permanent contraception for women may result
in an increase in the prevalence of women choosing steril-
ization as a contraceptive method.
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