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This is a general information tool for medical professionals and is not a complete representation of the product(s)’ Instruction
for Use (IFU) or Package Insert, and it is the medical professionals’ responsibility to read and follow the IFU or Package Insert.
The information provided may suggest a particular technique or protocol; however, it is the sole responsibility of the medical
professional to determine which technique or protocol is appropriate. At all times, clinicians remain responsible for utilizing sound
patient evaluation and selection practices, and for complying with applicable local, state, and federal rules and regulations
regarding accreditation, anesthesia, reimbursement, and all other aspects of in-office procedures. In no event shall Hologic be liable
for damages of any kind resulting from your use of the information presented.
Important Safety Information:
NovaSure® endometrial ablation is for premenopausal women with heavy periods due to benign causes who are finished
childbearing. Pregnancy following the NovaSure procedure can be dangerous. The NovaSure procedure is not for those who
have or suspect uterine cancer; have an active genital, urinary or pelvic infection; or an IUD. NovaSure endometrial ablation is not
a sterilization procedure. Rare but serious risks include, but are not limited to, thermal injury, perforation and infection. Temporary
side effects may include cramping, nausea, vomiting, discharge and spotting. Inform patients to contact you if they experience a
possible side effect related to use of this product. For detailed benefit and risk information, please consult the IFU.

Foreword

Endometrial ablation as a treatment for abnormal uterine bleeding (AUB) has evolved since its introduction in 1987. With the
single goal of providing women with a safe and effective alternative to hormones and hysterectomy, endometrial ablation has
changed the way we counsel our patients and practice medicine on a daily basis. There are currently multiple devices approved
for use around the world. Each device uses unique technology to achieve destruction of the endometrium, which decreases
menstrual blood loss, improves quality of life, and leads to high overall satisfaction. What differentiates these devices with respect
to outcomes and functionality? How do we advise our patients on expectations and possible untoward events? Why should we
choose to employ one endometrial ablation modality over another?
As clinicians, we recognize that patients differ with regard to AUB etiology and characteristics. Comorbidities, demographics,
patient expectations, and underlying disorders may play a significant role in AUB and the postprocedure experience. The
NovaSure® endometrial ablation system uses bipolar radiofrequency technology and has become the global leader for endometrial
ablation. In the 15 years since approval, extensive data have been published demonstrating the effectiveness of NovaSure
endometrial ablation in the management of AUB due to a myriad of reasons including coagulopathies, anovulatory disorders,
intracavitary lesions, and adenomyosis. NovaSure endometrial ablation has been shown to be effective in women of diverse
racial backgrounds from countries throughout Europe, Asia, and North America. The safety of NovaSure endometrial ablation
has been established through extensive reporting over the years, peer-reviewed publications, and physicians’ experience with
over 2.5 million procedures. Our goal as clinicians is to offer the best in care through the practice of evidence-based medicine.
Inside the pages of this monograph are the experiences and opinions of recognized experts in the field of minimally invasive
gynecology along with in-depth reviews of the most up-to-date literature related to AUB and endometrial ablation. The physician
authors of these articles are paid consultants of Hologic, Inc., and editorial and financial support was provided to the authors by
Hologic in connection with the development of their articles.
I hope you will take the time to read the information provided and incorporate these findings into your practice. We at Hologic are
committed to our partnership with you, the women’s healthcare provider, to ensure that you have the most advanced technologies
and data to feel comfortable counseling and treating your patients with AUB.

Edward Evantash, MD
Medical Director
Vice President, Medical Affairs
Hologic, Inc.
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were much quicker and associated with fewer complications
than hysterectomy. Additionally, duration of stay and recovery
times were longer with hysterectomy. Prospectively collected
national data indicated that hysterectomies for benign causes
are associated with a risk of venous thromboembolism, urinary
tract infections, sepsis, need for blood transfusion, wound
complications, return to the operating room or readmittance to
the hospital, and death.11

In my group practice at a teaching hospital, we see a large
number of patients with abnormal uterine bleeding (AUB).
Over time, our approaches to managing AUB have evolved
as medical and surgical treatment options have advanced. In
cases where endometrial ablation (EA) is appropriate, we use
the NovaSure® system (Hologic, Inc., Marlborough, MA). We
perform approximately 100 NovaSure procedures per year. We
have been using the NovaSure system for over 10 years, and
we and our patients continue to be satisfied with the procedure

There are multiple EA device options, but I choose
to use NovaSure endometrial ablation

and its outcomes.

Based on patient history and symptoms and after a thorough
work-up, I choose appropriate treatment to manage each of
my patients. There are several devices available for performing
EA, but findings from published literature support our choice of
the NovaSure device. Published evidence demonstrates that
the NovaSure device offers a safe, efficacious, less invasive,
and cost-effective alternative to hysterectomy for the treatment
of AUB in women for whom childbearing is complete.12,13

Evolution of treatment options for AUB
Abnormal uterine bleeding negatively impacts patients’ quality
of life and poses a high economic and healthcare burden
for women with the condition.1,2 Hysterectomy is a definitive
treatment for AUB, but because of its invasive nature and
associated risks, patients often prefer less invasive options
first. The preferred treatment for AUB has changed over the
last few decades. In the past, dilation and curettage would

Consensus guidelines from the Society of Gynecologic
Surgeons Systematic Review Group emphasize the importance
of patient counseling to optimize decision making.4 We make
sure the patients are aware of the risks associated with the
NovaSure procedure. We have found that setting realistic
expectations with the patient is essential to increase patient
satisfaction with the procedure. To this end, we advise
patients that NovaSure endometrial ablation is very likely to
result in reduction of heavy menstrual bleeding (Figure 1) and
although the majority of women may see complete cessation of
menstruation, amenorrhea is not always guaranteed and is not
necessary to achieve satisfaction with the outcome.

be performed, and if unsuccessful, would be followed by
hysterectomy.3,4 As understanding of the underlying etiologies
of AUB grew, in conjunction with evidence supporting the
effectiveness of medical options, medical management with
hormonal treatments, nonsteroidal anti-inflammatory drugs,
and antifibrinolytic agents has gained acceptance.5 However,
medical management is suitable for few women with AUB,
with long-term oral medication in particular being tolerated by
only a minority.5 The decision for nonmedical management
depends on the clinical condition and preference of the patient.
EA, which involves destruction of the endometrium, offers
a less invasive option to hysterectomy for the treatment of
AUB. Although anemia and failure of medical management are

Proven safety and effectiveness of NovaSure
endometrial ablation for the treatment of AUB

important considerations, they are not a prerequisite for EA.6,7
First-generation EA techniques were performed under direct

Pooled aggregate data obtained from published reports
of 3 single-arm studies14-16 and 7 randomized controlled
trials17-23 demonstrated a combined treatment success rate
of 85%, amenorrhea rate of 47.4%, and patient satisfaction
of 93.7% at 1 year post-ablation with NovaSure endometrial
ablation (Figure 1). Further, prospective studies demonstrate
that the rates of surgical re-intervention are low after NovaSure
endometrial ablation.12

visualization of the uterine cavity by hysteroscopic guidance
and have been largely replaced by second-generation
devices that are safer, faster, and mostly non-hysteroscopic.8,9
Fergusson et al reviewed results of 8 randomized controlled
trials that compared outcomes of ablation procedures with
those of hysterectomy.10 EA procedures were found to provide
a similar level of patient satisfaction as hysterectomy but
5
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Long-term follow-up studies have shown that NovaSure
endometrial ablation continues to be a safe and effective
procedure. In a follow-up of over 100 women who underwent
the NovaSure procedure, rates of amenorrhea increased over
time from 46.2% at 6 months16 to 75% at 5 years.24 Similarly,
in another study that evaluated long-term outcomes of the
NovaSure procedure, amenorrhea rates increased from 59.1%
at 1 year to 88.9% at 7 years after the procedure.15 In a 10-year
follow-up of a randomized study comparing the NS and TC
procedures, the amenorrhea rate with NS was 73% and patient
satisfaction was 81%.26 Meta-analyses of published studies
comparing second-generation devices have shown that the
NovaSure procedure achieved higher rates of amenorrhea than
other second-generation EA devices.8,25

Figure 1. Aggregate NovaSure Outcomes Across 10
Prospective Studies

Additionally, the NovaSure procedure is demonstrated to be
safe, quick, and convenient to perform successfully in an office
or outpatient surgical setting using local anesthesia.20,27,28
In accordance with the available evidence, we have found
the NovaSure procedure to be very convenient and easy to
perform in our practice, and we have achieved good longterm outcomes. In my years of experience with the NovaSure
procedure, I have encountered only 2 patients who required a
hysterectomy after undergoing the NovaSure procedure.
Hologic has made performance of EA with the NovaSure
device very user-friendly (Figure 2). They have a Technical
Support team that is readily available via phone giving us
access to knowledgeable personnel whenever needed. The
quick reference guide provided by the Hologic representative
has been very helpful to us in becoming comfortable with the
device. Given our role as a teaching hospital, it is important that
the NovaSure device has features to facilitate physician easeof-use and built-in safety features to protect patients.
Figure 2. The NovaSure Device

*Combined data from 3 single-arm studies and 7 randomized controlled trials; intentto-treat analysis.
†
Available data from 6 randomized controlled trials, reflecting the evaluable patient
population (ie, those subjects who provided responses at 1 year).
PBLAC=pictorial blood loss assessment chart.

6
6



Hong-Thao N. Thieu, MD, FACOG - Long-Term NovaSure User

Hong-Thao N. Thieu, MD, FACOG - Long-Term NovaSure User

NovaSure endometrial ablation in clinical practice

with and without coagulopathies. Similarly, an observational
study showed comparable global outcomes with the NovaSure
procedure between a high-risk group of patients, which
included women with coagulopathy, and a low-risk group that
did not have coagulopathy.34

In our practice, we have successfully used the NovaSure
procedure to treat patients with AUB associated with a variety
of conditions other than primary endometrial disorder (AUB-E)
and with other clinical features that could conceivably impact
the effectiveness of the procedure.

History of cesarean delivery
In patients with prior classical cesarean delivery, potential
weakening of the myometrium is thought to increase the
risks associated with EA;6 the EA procedure is therefore
contraindicated in such patients. However, 2 cohort studies
have shown that EA is safe and effective in patients with
a history of low transverse cesarean delivery.35,36 In a
retrospective study assessing adverse events associated with
EA, women with a history of cesarean delivery were shown
to tolerate the NovaSure procedure well, and there were no
reports of bowel or bladder injury.35 The safety and efficacy of
EA were also evaluated retrospectively in a large study involving
704 patients, of whom 162 had a history of cesarean deliveries.
At 5 years after EA with either the NovaSure or thermal balloon
ablation procedure, amenorrhea and cumulative treatment
failure rates were similar for women with prior cesarean and
vaginal deliveries.36 The incidence of uterine perforation, the
only intraoperative complication observed, was not statistically
significantly different between groups. Of note, uterine
perforations identified were not associated with the cesarean
delivery scar.

AUB due to ovulatory dysfunction (AUB-O)
For women with AUB-O, medical management with
progestin or combined hormonal contraception is often the
treatment of choice. For those with inadequate response
or a contraindication to medical management, or based on
treatment goals, EA may be an option.29 We have successfully
performed EA with the NovaSure device in women with
AUB-O. If women complain of spotting after the ablation,
we give them Depo-Provera at the follow-up visit, which helps
achieve amenorrhea, and patients have been very satisfied with
the results.
Evidence for the efficacy of the NovaSure procedure for women
with AUB-O has been demonstrated in a large retrospective
study of 489 women who underwent EA with the NovaSure
device or thermal balloon.30 At the 12-month follow-up, 11.8%
of 169 women in the AUB-O group and 13.8% in the AUB-E
group had amenorrhea. By univariable or multivariable analysis,
patients with AUB-O were no more or less likely than those
with AUB-E to have amenorrhea or require hysterectomy in
the 12 months after the ablation. Another retrospective study
showed similar treatment success rates between AUB-O
and AUB-E groups.31 These studies concluded that EA is
a safe and effective option and alternative to hysterectomy
in women with AUB-O who are unable or unwilling to use
hormonal treatment.

In our practice, a history of cesarean delivery does not
preclude treatment with the NovaSure procedure. We have
not encountered any complications in women with a history of
cesarean delivery who underwent the NovaSure procedure.

Conclusion

Patients with leiomyomas (AUB-L)

With long-term clinical evidence as support, we continue to
be very satisfied overall with the outcomes of the NovaSure
procedure. We offer this option to patients with a variety of
conditions associated with AUB. The safety, convenience,
effectiveness, and user-friendliness of the procedure are the
reasons we plan on continuing to use the NovaSure device for
performing EA.

We have also successfully treated AUB with the NovaSure
procedure in patients with fibroids up to 2 cm. Our experience
is consistent with published results from a prospective
single-center study evaluating the NovaSure procedure
in women with AUB caused by leiomyomas up to 3 cm.32
At 12 months after the procedure, 69% of patients reported
amenorrhea, and 95% were satisfied with the outcome.
Coagulopathy (AUB-C)
In our practice, we have achieved good outcomes using the
NovaSure procedure for patients with AUB presenting with
coagulopathies. There is published evidence showing that
EA can be an effective treatment option for AUB in women
with coagulopathy. In a retrospective comparative study,
El-Nashar and colleagues demonstrated that EA with either the
NovaSure or thermal balloon procedures significantly reduced
bleeding in women with or without coagulopathy.33 The
probability of treatment failure was no different between women
7
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and urinary tract infections were the most commonly reported
complications, and sepsis occurred in 0.53% of cases.
Hysterectomy is also associated with long recovery times;
return to normal activity after a hysterectomy can take
up to 8 weeks.11 An additional drawback of hysterectomy,
even when sparing the ovaries, is that it can cause
premature menopause,12 which is associated with multiple
health concerns.13

Shrewsbury and Telford Hospital NHS Trust is the main provider
of district general hospital services in Shropshire, Telford &
Wrekin, and mid Wales. As a hospital-based practice, we have
performed transcervical resection of the endometrium (TCRE)
in the past for managing abnormal uterine bleeding (AUB)
and have been mostly using the NovaSure® device (Hologic,
Inc., Marlborough, MA) for about 4 years. All of our NovaSure
endometrial ablations are performed under local anesthesia in
an outpatient ambulatory care setting.

We perform vaginal, abdominal, and total laparoscopic
hysterectomies. Our hospital does not offer robotic
hysterectomy, although the use of robotic hysterectomy as
a minimally invasive approach to hysterectomy has become
popular in the past few years. Available data do not support
better outcomes or fewer complications when compared
with the laparoscopic procedure, and in addition, robotic
procedures are found to be costly and require technical
expertise.14-16

Hysterectomy is a definitive treatment, but is
associated with risks
Management options for AUB include both pharmacologic
and surgical treatments. Hysterectomy has traditionally been
the definitive option for controlling AUB.1,2 However, with the
increasing use of less invasive alternative treatments such
as endometrial ablation (EA), the rates of hysterectomies are
declining.3 This is reflected in our practice as well; although we
are performing far fewer hysterectomy procedures than in the
past, our use of EA procedures has increased.

EA with NovaSure as an alternative to hysterectomy
In premenopausal women for whom childbearing is complete,
EA with the NovaSure system17 has been shown to be an
effective, less invasive, and safe option for the management
of AUB.18 In addition, the NovaSure device has advantages
over other devices. Women undergoing the NovaSure
procedure were less likely to have a subsequent procedure
or a hysterectomy compared with first-generation techniques
in a large retrospective study of 114,910 EA procedures.19
A network meta-analysis of 19 randomized controlled trials
demonstrated the NovaSure device to be more effective than
other second-generation devices in inducing amenorrhea.20
In prospective studies, need for subsequent surgical
reintervention at long-term follow-up after the NovaSure
procedure remained low.18

Although the success rates with hysterectomy are high, as
expected,4 the procedure is invasive and is associated with
risks. As reported in several studies including a Cochrane
systematic review, hysterectomy is associated with higher
incidences of intraoperative and perioperative events than
EA, such as injury to surrounding structures (bowel, bladder,
and ureters), wound infection, urinary tract infection, and
hematoma.4-7 In a large retrospective cohort study, Cooper
et al found that women who underwent hysterectomy were
more likely than those who had EA to require pelvic floor repair,
insertion of tension-free vaginal tape for urinary incontinence, or
fistula repair.8 Other retrospective studies have demonstrated
that complication rates from hysterectomy ranged from
4% to 23%.9,10 A US database review of 49,331 cases of
hysterectomies performed for benign causes identified a death
rate of 0.02% with the procedure.10 Wound complications

In our experience, <5% of patients have required a subsequent
re-intervention after NovaSure procedure. We perform about
120 procedures per year, and no major complications have
13
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occurred to date, nor have we encountered any perforations.
Additionally, compared with hysterectomy, the NovaSure
procedure takes a much shorter time, typically about
12 minutes including anesthetic preparation time, and can
be performed under local anesthesia. Recovery is also faster,
which resonates well with the patients. They are discharged
within an hour and can return to work within 48 hours with the
NovaSure procedure, whereas we have seen that return to
normal activities takes 6 to 12 weeks after hysterectomy.

In our practice, ~90% of patients with AUB are suitable
candidates for the NovaSure procedure. Contraindications
for the NovaSure procedure are the presence of endometrial
hyperplasia or malignancy and a uterine cavity that is too small
for the device, which is not encountered often in our practice.
Otherwise, our practice offers the NovaSure procedure to
patients with AUB resulting from a variety of conditions including
adenomyosis (AUB-A), endometrial dysfunction (AUB-E),
underlying coagulopathy (AUB-C), and ovulatory dysfunction
(AUB-O), which is supported by published literature.18

High patient satisfaction rates with the NovaSure procedure
have been demonstrated in multiple studies.21-24 Likewise, in
our practice, patient satisfaction is high with the NovaSure
procedure. We offer a “Friends and Family” survey to our
patients who undergo the NovaSure procedure, asking them
how likely they are to recommend the procedure to a family
member or a friend. Based on the results from last year,
98% of our patients who have undergone the NovaSure
procedure say that they would recommend the procedure
to family and friends.

A predictive model using retrospective cohort-based data
demonstrated that prior ultrasound suggestive of adenomyosis
was not predictive of failure with NovaSure endometrial
ablation.28 In another study, Mengerink and colleagues
retrospectively assessed adenomyosis in a population who
had hysterectomy after undergoing NovaSure endometrial
ablation.29 The prevalence of adenomyosis was comparable
between those who had previously undergone NovaSure
endometrial ablation and the control group, and a link between
adenomyosis and EA failure was not established.

“98% of our patients who have
undergone the NovaSure procedure
say that they would recommend the
procedure to family and friends.”

Previously we preferred hysterectomy in patients with
suspected AUB-A, but now we prefer to use NovaSure
endometrial ablation for these patients. We combine NovaSure
endometrial ablation with use of the levonorgestrel intrauterine
system (LNG-IUS), Mirena® (Bayer, New Jersey), in patients
with adenomyosis. NovaSure endometrial ablation reduces or
stops the bleeding and Mirena®, which is inserted directly after
the ablation, helps with the cyclical discomfort. We also offer
Mirena® or a copper coil to patients who require contraception
following the ablation. This approach is supported by
published research. Papadakis et al documented the efficacy
of combining LNG-IUS with EA in patients who had AUB and
dysmenorrhea. In women treated with the combination of LNGIUS and EA, the rate of treatment failure was lower compared
with patients in the EA-only group.30

In today’s healthcare environment, there is increasing emphasis
on reducing hospital-acquired infections and total costs.25 The
proven safety and feasibility of performing NovaSure ablation as
an outpatient procedure22,24 is therefore a notable advantage.
EA is also a cost-effective option. Data from a commercial
medical database showed that overall costs associated with
hysterectomy were approximately twice those of EA for the
procedure and related expenses over the following year.26
Additionally, consistently lower direct costs were observed with
EA compared with hysterectomy for up to 5 years after the
procedure in an economic modeling study27 (Table).

For patients with AUB-O, the recommended first-line treatment
is hormonal.1,2 However, EA is a viable option for those who
experience treatment failure or do not desire medical treatment.
Indeed, the rates of amenorrhea and treatment failure after
EA were similar between patients with AUB-O and those
with AUB-E in a retrospective cohort study of 489 women.31
Similarly, in a study examining preoperative bleeding patterns,
heavy irregular bleeding (AUB-O) did not increase the odds of
treatment failure with EA versus heavy regular bleeding.32 The
authors inferred that “EA may be an appropriate treatment for
women with heavy and irregular bleeding (AUB-O) who have
failed or do not accept medical treatment and want to avoid
the increased morbidity of a hysterectomy.”

Table. Cost Benefits of EA Versus Hysterectomy
Direct Costs of Treatment*, US $
Procedure

1-Year

3-Year

5-year

Hysterectomy

13,539

14,173

14,768

EA

7,352

8,508

9,751

Difference
vs hysterectomy

–46%

–40%

–34%

*From the commercial payer perspective. EA=endometrial ablation
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EA and the diagnosis of endometrial cancer

Figure. Hysteroscopic Visualization of the Uterine Cavity
in a Patient Right After NovaSure Ablation (A) and 2 Years
After NovaSure Ablation (B)

Although it has been suggested that EA can delay
the diagnosis of cancer by masking malignant cells or
compromising endometrial assessment due to scarring,1 results
from multiple studies provide evidence against this hypothesis.
A systematic review of 17 published studies demonstrated that
endometrial sampling after EA was often feasible to perform
to evaluate AUB.33 Additionally, for a majority of women
(76.5%) who received an endometrial cancer diagnosis after
undergoing EA, the cancer was stage I, which is consistent
with the presenting stage in the general population of women.
In the largest follow-up study reported to date comparing
234,721 women who underwent medical management or EA
for AUB, EA did not result in a delay in diagnosis or an increase
in the incidence of endometrial cancer compared with medical
management.34 Likewise, no patient received a diagnosis
of endometrial cancer after endometrial ablation in a recent
long-term retrospective study of 1521 women who underwent
various ablation procedures.35

A

B

The patient returned with a complaint of bleeding 2 years after undergoing endometrial
ablation using the NovaSure device. The uterine cavity was hysteroscopically assessed
and the histology was found to be benign.

Conclusions
Although hysterectomy is an effective treatment for AUB,
we have moved to using EA, with NovaSure endometrial
ablation as the preferred option for our patients. Hysterectomy
is associated with greater risks and longer recovery times
than EA. In contrast, NovaSure endometrial ablation can
be performed in the office under local anesthesia, providing
convenience, flexibility, and reduction in resource use. The
rates of treatment failure are very low, allowing most women to
avoid the disadvantages of hysterectomy. In our experience,
and supported by clinical research, NovaSure endometrial
ablation can be successfully performed in patients with
different etiologies of AUB and does not preclude subsequent
hysteroscopic visualization of the cavity if needed. Multiple
studies have now clearly demonstrated that NovaSure
endometrial ablation does not mask or delay the diagnosis
of endometrial cancer, nor does it increase the incidence of
cancer.8,33-35,37 We have found that our patients are satisfied
and success is consistently high with NovaSure endometrial
ablation.

“We are not aware of any patients
who have been diagnosed with
endometrial cancer following
a NovaSure ablation in our practice.”

At our center, we have been performing EA for 25 years, the
last 4 years with NovaSure endometrial ablation, and we are
not aware of any patients who have been diagnosed with
endometrial cancer following a NovaSure ablation or TCRE in
our practice. A small number of patients have returned with
bleeding complaints; however, we have been able to access
the uterine cavity and manage the bleeding with reoperative
hysteroscopy in the majority of cases (Figure). Consistent
with our observations, Wortman et al showed that ultrasoundguided reoperative hysteroscopy can be used to effectively
assess the uterine cavity after EA and manage complications
related to EA in an office setting.36 None of the 50 patients in
that study required a hysterectomy. We have been unable to
access the uterine cavity in only 2 patients over the last few
years who needed a hysterectomy after undergoing a prior
TCRE. The final pathology in these cases did not show any
evidence of malignancy.
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perforation that occurred during pretreatment hysteroscopy.
A retrospective observational study in 368 women who
underwent the NovaSure procedure found no major
intraoperative or postoperative complications.7 Likewise, in a
5-year follow-up of a prospective pilot study of 107 women
treated with NovaSure endometrial ablation, Gallinat et al
reported no intraoperative or postoperative complications.8

Although endometrial ablation (EA) has become widely adopted
as a safe and effective alternative to hysterectomy in women
with abnormal uterine bleeding, there are several known risks
associated with the procedure, including infection, bleeding,
and possible perforation of the uterus or bowel.1 Newer EA
devices that simplify and minimize the procedure’s invasiveness
have been developed to lower these associated risks.2 I have
participated as a primary investigator in several clinical
trials evaluating existing and emerging endometrial ablation
technologies including NovaSure, Minerva, AEGEA, and Cerene
devices. The results from the Minerva® Endometrial Ablation
System (Minerva Surgical, Inc., Redwood City, CA) clinical
trial have previously been reported.3 I have not, however,
chosen to adopt Minerva now that it is commercially available
until I have a better understanding of the safety profile of this
device. Based on published long-term data and my personal
experience, I believe the NovaSure® endometrial ablation
device (Hologic, Inc., Marlborough, MA) has the most extensive
track record of safety and continue to use it routinely
in my practice.

Adverse event rates with the NovaSure procedure have also
been low in shorter-term, controlled studies. In the pivotal
randomized controlled trial comparing NovaSure (n=175) with
rollerball ablation (n=90), a lower percentage of adverse events
was observed in the NovaSure group over 12 months of followup (13%, NovaSure; 25.3%, rollerball), none of which were
reported to be serious.9 In a more recent randomized controlled
trial comparing NovaSure with balloon endometrial ablation, no
complications occurred in either treatment group.10
This large body of data is consistent with my own findings
that the NovaSure procedure is both safe and effective. In a
retrospective study that I personally conducted with colleagues,
we reviewed 117 consecutive cases in which the NovaSure
procedure was performed and found, over an average followup of 9.4 months, that 61% of the patients had amenorrhea,
13% had “occasional spotting,” an additional 23% had
decreased bleeding, and the failure rate was 3%.11 The
satisfaction rate in this cohort was 97%, and no bowel injuries
were observed.

NovaSure safety profile
NovaSure has a long and robust record of safety among the
available EA devices, with approximately 2.5 million treated
cases, 14 years on the market,4 and very few serious adverse
events reported from experience in both clinical trial and
commercial use.5 Gimpelson conducted a review of literature
published over a 10-year period, identifying 10 prospective
studies (6 single-arm and 4 randomized controlled trials)
that demonstrate the favorable safety profile of NovaSure
endometrial ablation with few complications reported.5 Several
large studies have followed women over long durations
postprocedure and consistently demonstrate safe outcomes.
Of 200 women treated in a prospective observational study
of NovaSure endometrial ablation, 146 were observed 1
to 4 years following the procedure.6 Intraoperative and
postoperative complications in this study were limited to 2
cases of antibiotic treatment for postoperative endomyometritis
and 1 laparoscopy to rule out bleeding in a patient with uterine

Minerva safety profile
In a prospective, single-arm observational study in which 104
premenopausal women received treatment, no intraoperative
or postoperative serious device-related adverse events were
reported over the 12-month follow-up period.12 To increase
scientific rigor, a randomized controlled trial, in which I
participated, compared Minerva to rollerball ablation.3 Safety
outcomes for the 102 women treated with Minerva in the
trial were consistent with those in the previously reported
uncontrolled clinical trial. A total of 14 patients (13.7%)
experienced intraoperative or postoperative adverse events in
this controlled clinical trial setting, including 1 event of pelvic
17
13



Cindy Basinski, MD, FACOG, FPMRS - NovaSure Proven Safety

has accumulated over the >15 years since newer EA devices
were introduced.3 Comparatively fewer physicians were skilled
with EA devices at the time NovaSure was first approved, and
technology and techniques have been refined over this period.
Minerva uses a radiofrequency heating method with operational
features that are similar to the NovaSure radiofrequency
device.16,17 However, given this similarity, increased vigilance
is warranted, as the 2 devices are different, and details of
the procedural techniques used for each are unique. Without
recognizing such differences, misuse of EA devices outside the
labeled Instructions for Use could increase the risk of serious
injury.2 Indeed, several of the bowel injuries associated with
Minerva that were reported through MAUDE were noted to
possibly involve user error (Table). Only long-term studies and
close monitoring of post-marketing outcomes will ultimately
determine the real world safety profile of the device.

inflammatory disease that was considered serious. Although
this study offers additional information regarding the safety
profile of Minerva, there are limitations to extrapolating results
from a controlled clinical trial setting to real-world practice.
Though the US Food and Drug Administration (FDA) may
determine that a device is effective and safe for marketing, until
introduced into a broad patient population (both in terms of
numbers, as well as demographics and clinical characteristics),
it is difficult to assess the true risks associated with a new
technology.

Bowel injury risk
Among the adverse outcomes associated with EA, bowel
injury is the most serious. The risk of bowel injury with new
EA devices is generally considered to be low relative to more
invasive procedures. The MISTLETOE study, which included
10,686 women treated with a first- (rollerball; loop; or rollerball
and loop used together) or second-generation EA device,
reported a bowel injury incidence of 1 in 1700.13 Based on
close monitoring of reportable complications and tracking of
shipped devices, Hologic has estimated the rate of bowel injury
with NovaSure endometrial ablation to be less than 1 event per
10,000 treated cases.5

Conclusion
Accumulation of additional long-term safety data will help clarify
the true risk of bowel injury associated with Minerva. At this
time, I am confident with the impressive, well-documented,
long-term safety record of NovaSure endometrial ablation,
with a less than 1 in 10,000 risk of bowel injury. In my personal
experience, I have treated more than 1800 patients with the
NovaSure procedure, have had no bowel injuries, and have
observed amenorrhea/success rates equivalent to those
reported for Minerva. For these reasons, I will continue to use
NovaSure endometrial ablation.

Minerva was approved by the FDA on July 27, 2015.
Through December 7, 2016, 9 cases of EA-associated bowel
injury using the Minerva device were reported through the
Manufacturer and User Facility Device Experience (MAUDE)
database (Table).14 One of these events occurred in a patient
with a significant collagen-elastin deficiency (case 6) and
was determined by the manufacturer to be unlikely related
to Minerva, and another case was reported as a suspected
bowel injury (case 7) that did not require surgical intervention
to repair. There are well-recognized limitations with interpreting
the MAUDE database including duplicate reports, absence
of details related to the adverse events, and (despite being
mandatory), underreporting of events is also known to occur.15
Although the Minerva device has been available for over 16
months, the total number of treated patients over this period
has not been reported, precluding estimation of the rate of
injury or comparison of risk of injury to other devices. Until
we have a better idea of the denominator, I am unable to
appropriately assess this, so I will remain cautious until more
information becomes available regarding the number of devices
sold.
As with any new technology, one must consider the potential
role of operator error as users begin to become comfortable
with procedural differences between devices. Notably,
investigators in the Minerva randomized controlled trial were
required to have significant experience with resectoscope
surgery, and the average length of experience in performing EA
was approximately 23 years, emphasizing the experience that
18
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Table. Postmarketing Bowel Injuries Reported With Minerva
Case

Event Date

Event Description

Outcome

Potentially Related Circumstances

1

12/27/2015

Uterine, small and large bowel
perforations

End-to-end small bowel anastomosis
and colostomy on large intestine

Minerva procedure appeared to be
“uneventful.”

2

12/30/2015

Uterine perforation (fundal); small
bowel perforation

End-to-end bowel anastomosis

Anteverted uterus with some difficulty opening
device on initial insertion; on second attempt,
device opened.

3

3/1/2016

Uterine perforation; small bowel
thermal injury

End-to-end bowel anastomosis

Difficulty placing device when attempted by
resident; attending physician subsequently
inserted device and performed procedure.

4

3/11/2016

Uterine perforation (fundal); small
bowel thermal injury

Hysterectomy and end-to-end
bowel anastomosis

Previous EA with another device; “snug fit”
during device insertion with inability to confirm
device deployment, although UIT passed.

5

4/7/2016

Small bowel thermal injury with
adhesion to fundus; no uterine
perforation

End-to-end bowel anastomosis

Abnormally thin myometrial wall and uterine
hypoplasia.

6

4/18/2016

2 perforations of the colon; no
evidence of uterine perforation or
thermal injury

Bowel resection complicated by
abnormal, highly fragile tissue; fatal
MI during extubation several days
after surgery

Event believed to occur as a result of
mechanical tearing of highly fragile intestinal
tissue, related to underlying collagen/elastin
deficiency and a “frozen pelvis.”

7

4/22/2016

Uterine perforation, possible
bowel injury

Inpatient observation, discharged
and doing well

Hysteroscopic morcellation procedure
followed by Minerva; first few attempts
with UIT unsuccessful but later passed.
Suboptimal distention of uterine cavity during
posttreatment hysteroscopy, uterine perforation
suspected and confirmed during laparoscopy.

8

8/4/2016

Uterine perforation (fundal) thermal
injury, damage to rectum and
small intestine (adhered to uterus)

End-to-end bowel anastomosis

“Unusually difficult” Minerva procedure, but no
details available.

9

9/21/2016

Uterine perforation (fundal),
damage to rectum and small
intestine (adhered to uterus)

End-to-end anastomosis and
ileostomy of small bowel

Uterine length initially sounded at 13 cm;
repeated and sounded at 11.5 cm (outside
labeling of ≤10 cm).

EA=endometrial ablation; MI=myocardial infarction; UIT=uterine integrity test.
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Table. Rates of Amenorrhea and Normal Bleeding After
NovaSure Treatment2-8

I have been practicing gynecological surgery for 35 years, with
a specialization in endometriosis, and was an early adopter
of safe and effective technologies in this area. As one of the
first surgeons in France to use second-generation minimally
invasive global endometrial ablation (GEA) modalities, starting
with Thermachoice in 1993, I have extensive experience with
the 4 second-generation options currently available in France:
balloon ablation, microwave ablation, radiofrequency ablation,
and hydrothermal ablation. I currently use the NovaSure®
radiofrequency ablation procedure as my first-choice treatment
for GEA, and approximately 90% of all endometrial ablation
procedures that my surgical team perform are with the
NovaSure device.

Amenorrhea
6 Months

3 Years

5 Years

7 Years

50%–64%

65%

75%

89%

Normal Bleeding
1 Year

3 Years

7 Years

84%–98%

97%

≈100%

Figure 1. Surgical Reintervention Rates After NovaSure
Endometrial Ablation4,5,10
Surgical reintervention rate (%)

While each second-generation option for GEA has its own
advantages, I regard the NovaSure procedure as by far the best
option. My preference is based on safety, ease of use, reliability,
and the time savings provided to practitioners like me. The time
savings may be seen in both the simplicity of the procedure
itself and the fact that initial dilation of the cervix is not required.
This time savings is significant not only because it reduces
the burden on patients and surgeons but also because of its
implications for cost and reimbursement.

Advantages of NovaSure Endometrial Ablation over
Other Methods of GEA

6

4

4.3%

2

0

3.8%
3.2%

1 year

3 years

5 years

Despite the overwhelming evidence for the advantages
of NovaSure treatment over “traditional” approaches to
treatment of endometriosis and abnormal uterine bleeding
(AUB), these traditional methods—hysterectomy, curettage,
hysteroscopic resection, and rollerball—continue to be
dominant in France.8,11-14 This remains true even though clinical
practice guidelines for menorrhagia from the French College of
Obstetricians & Gynecologists (CNGOF), in addition to the UK’s
National Institute of Health and Care Excellence (NICE) and
the 2013 guideline by Vree and colleagues in the Netherlands,
reject the use of curettage altogether, regard hysterectomy as a
last choice, and recommend second-generation modalities as
first-line treatment.15-18 It should be noted that an update of the
French treatment guidelines is currently underway.

The NovaSure device was first approved in the United States
in 2001, and it has now been used in more than 2.5 million
patients worldwide.1 Clinical studies have shown high rates
of amenorrhea after NovaSure procedures in evaluations
performed 6 months to 7 years after the procedure (Table).2-8
While not every patient will achieve amenorrhea after NovaSure
treatment, nearly all will achieve a reduction in bleeding to
normal levels (Table).2-8 The efficacy of NovaSure treatment
is further confirmed by the infrequency of reintervention after
a procedure (Figure 1) and by patient self-reports from
NovaSure clinical trials, which show satisfaction rates ranging
from 85% to 97%.2,3,9,10
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Clinical studies demonstrating the advantages of the NovaSure
procedure include, for example, a recent study of health
claims data from Germany (published in 2016), in which
patients treated with the NovaSure procedure for menorrhagia
(n=50) were compared with a control group of patients (n=38)
receiving transcervical hysteroscopic endometrial resection
(TCER) and/or rollerball resection (or, in 2 cases, balloon
thermal ablation). After a 2-year follow-up, patients in the
NovaSure group had a higher rate of treatment success (based
on bleeding-related outcomes), a lower rate of retreatment, and
lower overall costs than patients in the control group.11

The French PMSI study also assessed the rates of severe
complications and treatment failure associated with each of
the 4 treatment categories (Figure 3).12 Follow-up ranged from
18 months to 5 years. Notably, the rate of complications was
nearly 3 times greater with hysterectomy than with NovaSure
treatment and other second-generation modalities. Treatment
failure rates in the hysterectomy group were low (as expected),
but they were also significantly lower for the second-generation
modalities than for curettage and first-generation techniques
(p<0.0001 for both), and the hospitalization rate was lower in the
second-generation group than in all 3 other treatment groups.12
Figure 3. Rates of Severe Complications and Treatment
Failure in the PMSI Study12
Rate of severe complications/
treatment failure (%)

A separate German insurance claims study comparing NovaSure
treatment (n=71) with hysterectomy (n=5929) for the treatment
of menorrhagia observed higher rates of retreatment, lower
rates of postsurgical morbidity, and significantly lower direct
costs (p=0.0001) with the NovaSure procedure than with
hysterectomy.13 An earlier study comparing NovaSure treatment
(n=175) with loop resection followed by rollerball ablation (n=90)
similarly found that the NovaSure procedure resulted in a higher
rate of treatment success based on bleeding-related outcomes
and a 50% lower adverse event rate.8
Practice patterns and treatment outcomes for the management
of idiopathic menorrhagia/AUB have been studied in France.
In particular, I have been involved in a large-scale study
conducted by HEVA (Lyon, France) covering a 7-year period
from 2009 through 2015. Based on an analysis of data from
over 100,000 patients in the French Medical Information
System (PMSI), we observed that first-generation modalities
(TCER and rollerball) as well as other older modalities
(curettage and hysterectomy) were being used with greater
frequency than second-generation treatments, regardless of
published evidence and treatment guideline recommendations
(Figure 2).12 Approximately the same number of procedures
employed first-generation techniques (36%) and curettage
(35%). Hysterectomy represented 21% of procedures, while
second-generation approaches constituted just over 7%.12
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The PMSI study also compared hysterectomy, curettage, and
first-generation treatments with second-generation approaches
for cost-effectiveness. We observed that while hysterectomy had
the highest rate of efficacy, it was far more expensive than other
modalities. In contrast, curettage and first-generation approaches
were comparable in cost to second-generation treatments, but
less effective. Thus, second-generation approaches to AUB were
the most cost-effective modality studied.21
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Historically, the risk of perforation occurring during a NovaSure
procedure has been 1 in 10,000 cases.19 More recent data,
specific to the newer-generation NovaSure ADVANCED device,
indicate that perforations have occurred in approximately 1 in
25,000 cases, although the number of cases upon which
this outcome is based is relatively limited, since NovaSure
ADVANCED was not introduced to the market until early 2017.20
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We also saw in an earlier study that the rate of surgical
complications with NovaSure treatment was half that seen
in patients undergoing loop resection followed by rollerball
endometrial ablation.8 In my experience, so long as there is no
perforation present in the uterus, the risks involved in performing
the NovaSure procedure in a patient without contraindications
(eg, the presence of a condition that might weaken the
myometrium, suspected cancer in the endometrium, or desire
for future pregnancy) are minimal. A limitation of the NovaSure
procedure is its unsuitability for use in patients with a uterine
cavity greater than 10 cm in length.

Figure 2. Frequency of Use of Treatments in France for
Menorrhagia and Abnormal Uterine Bleeding12
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In addition to noting the safety and efficacy of the NovaSure
procedure compared with other surgical treatment approaches
to AUB, I would strongly emphasize how much faster it is to
perform. This may reduce surgical risk to the patient and increase
patient satisfaction as well as offering substantial time savings for
surgeons and their operating teams. The NovaSure procedure
takes only 2 to 3 minutes, whereas endometrial resection may
take up to 40 minutes to perform. As noted above, one of
the main sources of time savings with NovaSure treatment is
elimination of the need for dilation, which also avoids additional
discomfort for the patient. While dilation is unnecessary with
balloon ablation as well, that technique still takes 3 to 4 times
longer to perform than the NovaSure procedure.22

There are also cultural drivers that exacerbate the slow
adoption of NovaSure. One such driver applies to an
upper echelon of highly skilled surgeons, who represent
approximately 10% of the surgeon population in France. Many
of these surgeons are reluctant to abandon a more technically
challenging approach like hysteroscopic resection, which
tends to accentuate their skills relative to other surgeons.
They continue with these procedures despite the fact that
their patients might experience better outcomes if they used
NovaSure GEA.
An additional cultural driver of slow adoption is simply inertia. In
other words, “I have always done it this way, so why change?”
This attitude is prevalent among many gynecological surgeons
in France, as evidenced by the fact that more than a third of
patients with AUB are treated with curettage, a highly invasive
technique requiring less skill but subject to many of the same
disadvantages in terms of risks and outcomes as hysteroscopic
resection.12

Adoption of NovaSure in France
The low level of adoption of minimally invasive techniques
in France is partly due to a reimbursement system that
incentivizes invasive surgical techniques over minimally invasive
ones. This is a situation that should and must change if French
gynecologic surgeons are to provide their patients with the
best treatment options currently available for AUB. Switching
to second-generation techniques in place of curettage or
hysterectomy would not require specific training for surgeons
and would provide greater effectiveness for patients at little
incremental cost. Improving the second-generation French
tariffs could help to encourage this switch, providing a more
adaptable treatment for patients experiencing AUB with a
limited increase in anticipated costs for the French national
health insurance system.

Of course, surgeons will naturally want to use the safest, most
effective, and most efficient modalities regardless of their area
of specialization. These criteria are clearly met by the NovaSure
procedure in the area of endometrial ablation. For example,
NovaSure treatment offers a higher success rate than firstgeneration techniques and a similar rate of complications, while
being far less disruptive to the lives of patients.12 Moreover,
the NovaSure procedure can be performed by a surgeon of
virtually any skill level. I believe that most surgeons will be quick
to embrace the NovaSure procedure once they become fully
aware of its advantages.

Furthermore, if surgeons fully understood the time savings of
using NovaSure over traditional methods, they would realize
that they could overcome the lower reimbursement with the
additional procedures they could perform in the same time
period. Using NovaSure instead of traditional methods would
simultaneously benefit patients, physicians, and the clinics
and hospitals where they practice their profession. At present,
however, the relatively low level of awareness in France
among surgeons and gynecologists of the benefits of secondgeneration endometrial ablation techniques for their patients,
coupled with the distortions in the reimbursement system that
undervalue second-generation modalities, largely explains why
their use is so low relative to other countries such as the United
Kingdom and the Netherlands.23,24

To this end, I speak regularly at conferences and to groups
of doctors, explaining the advantages of minimally invasive
approaches to the treatment of AUB and the importance of
receiving training in these techniques. Gynecologists need to
be apprised of treatment options outside of first-generation
procedures, curettage, and hysterectomy approaches, since
they are very often the ones referring patients for surgical
treatment of AUB. The clinicians responsible for managing
AUB also must be made aware of the advantages of NovaSure
treatment over traditional options, which include greater safety
and efficacy and reduced operation time, while the system of
reimbursement in France must be revised to reflect advances
in the treatment of AUB, which have been incorporated into
clinical practice in other European countries.
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Figure 1. Patient Satisfaction Rates from Clinical Trials of
NovaSure

I have been a practicing gynecologist since 1996, using
NovaSure since shortly after its approval by Health Canada
in 2001 and MyoSure® since it became available in Canada
in 2012. In our clinic in Regina, Saskatchewan, I see
approximately 40 to 50 patients a week, almost exclusively
patients with endometriosis and abnormal uterine bleeding
(AUB). Many of my patients experience chronic pelvic pain, and
about 10% are found to have intercavitary pathology in the form
of fibroids and/or polyps.
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Our extensive experience, first with NovaSure endometrial
ablation and later with the MyoSure tissue removal system
(after its introduction to the Canadian market), has made these
modalities our recommended first-line treatment for patients
experiencing AUB with or without intercavitary pathology who
are not otherwise contraindicated for the procedure. The fact
that these procedures can be performed in an outpatient
setting is a significant benefit to patients and the facilities
performing them.1 For patients, it means returning home shortly
after the procedure and typically being able to return to work
the next day rather than having to suffer the inconvenience and
expense of an inpatient procedure. For clinics and hospitals, it
means performing the procedure rapidly and at a relatively low
cost without having to utilize the resources necessary for an
inpatient procedure.
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Concomitant Use of the MyoSure and NovaSure
Procedures for See & Treat
The combination of the MyoSure and NovaSure procedures
offers a well-matched pair of clinical tools. The MyoSure
tissue removal system allows for direct visualization of the
uterine cavity and, when necessary, enables surgeons to
perform minimally invasive tissue resection to treat intercavitary
pathologies without the use of electrosurgery while preserving
uterine integrity.6,7 Following removal of intrauterine lesions, the
NovaSure radiofrequency ablation procedure can be performed
immediately thereafter, with each procedure taking only minutes
to perform.8,9

The NovaSure procedure, used either alone or with the
MyoSure system, has several obvious advantages over other
approaches to treating AUB: it is safe and highly effective, it
takes very little time to perform, and it is well tolerated. In our
practice, we see a patient satisfaction rate with the NovaSure
procedure of about 95%. Our patients who have undergone
the NovaSure procedure typically report being pleased with
the results and appreciative of being able to return to work the
day after the procedure. This high rate of patient satisfaction is
consistent with satisfaction rates reported in NovaSure clinical
trials (Figure 1).2-5

In our practice, the “See” part of See & Treat does not always
require the MyoSure tissue removal system, since patients may
arrive with prior imaging of the uterus, typically ultrasound or
MRI. If the ultrasound imaging shows a normal endometrium
that is less than 11 mm and does not suggest polyps or
fibroids, we usually go straight to performing the NovaSure
procedure.10 But if there are any symptoms or other evidence
suggestive of an intercavitary lesion, we examine the cavity
with a hysteroscope. If we see a subcentimeter polyp or
fibroid, we obtain a biopsy and continue with the NovaSure
procedure, since small lesions do not affect the efficacy of the
procedure.11 If a polyp or fibroid has the potential to interfere
with the NovaSure procedure—which generally means a polyp
larger than 1 cm, any type 0 fibroid, a type 1 fibroid larger than
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approximately 1 cm, and certain type 2 fibroids (depending on
the degree of cavity distortion)—we use the MyoSure system to
get direct visualization and remove any interfering pathologies.
(The US Food and Drug Administration indicates that the
NovaSure procedure can be employed in patients with polyps
up to 2 cm in diameter.). In such cases, we use the MyoSure
system concomitantly with the NovaSure procedure. General
contraindications for NovaSure endometrial ablation include any
anatomic or pathologic condition that could lead to weakening
of the myometrium.12

fibroid down to the level of the endometrial cavity so that it does
not protrude from the lesion and then perform the NovaSure
ablation procedure. If ultrasound or MRI imaging is available, it
can help determine how deep the invasion is and how much
underlying myometrium we have to work with, thereby ensuring
that the myometrium is not weakened by the procedure.
Numerous clinical trials have demonstrated the efficacy of the
NovaSure procedure as well as MyoSure tissue removal.2,8,15,16
Long-term outcome studies have shown that patients
undergoing the NovaSure procedure experience amenorrhea at
rates of 65% and 75% at follow-up times of 36 and 60 months,
respectively, with the need for hysterectomy avoided in 97%
of cases.15,16 Data from prospective studies using the MyoSure
system for the removal of polyps as large as 3 cm and fibroids
as large as 5 cm show that the rate of successful removal of
pathologies is approximately 98% and that patients who have
undergone tissue removal procedures with the MyoSure system
experience significantly increased quality of life (QOL).1,17

One benefit of combining the MyoSure system with the
NovaSure procedure is that it is technically much easier
to perform than endometrial resection. Whereas resection
requires the removed tissue to be continuously extracted
from the cavity, resected tissue is constantly being removed
from the field of view with the MyoSure system. By avoiding
the repeated insertion and removal associated with use of a
resectoscope, the MyoSure system avoids the continuous risk
of perforation or other damage to the cavity.7 Moreover, the
absence of electrosurgery eliminates the risk of more serious
consequences arising from an electrosurgical perforation.7
The mechanics of the MyoSure devices also make it ideal
for avoiding injury to the myometrium.13 When using a
resectoscope, there is always a risk of damaging or thinning
the myometrium. The MyoSure system employs a side-facing
cutting window attached to a vacuum source (Figure 2), which
simultaneously resects and evacuates the tissue, providing
clear, continuous visualization and allowing the surgeon to
continuously work within the cavity.7

A prospective clinical study by Rubino and colleagues
examined the dual use of MyoSure tissue removal and
NovaSure endometrial ablation in patients with AUB who
also had uterine pathology. The authors reported on the
use of the MyoSure system and the NovaSure procedure
in 26 premenopausal women with polyps or type 0 fibroids
and AUB.8 Complete lesion removal was observed in 96%
of subjects, and at the 12-month follow-up, 87% had no
bleeding or normalized bleeding, with 46% of patients being
amenorrheic (Figure 3).8 QOL scores improved 3-fold at month
3 and remained at that improved level at both the 6- and
12-month follow-ups.8 Three adverse events were observed in
2 patients, including 1 case each of mild nausea, mild pelvic
cramping, and moderate pelvic cramping.8

Figure 2. Side-Facing Cutting Window with Inner Cutter Blade7

Figure 3. Combined Normal Bleeding/Amenorrhea Rates
at Baseline and 3, 6, and 12 Months After NovaSure
Endometrial Ablation
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and we explain that such a guarantee can be given only if the
uterus is removed. We also share with them the high rates
of amenorrhea and patient satisfaction associated with the
MyoSure and NovaSure procedures and point out that if the
results are unsatisfactory, a hysterectomy can be performed
at a later date. Very few patients insist on a hysterectomy after
that discussion, but if they do, we will perform it.

Patient Counseling and Patient Consent
In our clinic, patient counseling and obtaining consent for the
MyoSure and NovaSure procedures are conducted together.
This combined process begins with a review of all the treatment
options available for AUB, discussing the key advantages
and disadvantages of each approach. If the patient rules
out a hormonal treatment approach, we review minimally
invasive options, with a focus on the MyoSure and NovaSure
procedures. We describe how NovaSure endometrial ablation
works and the procedures involved, stress the importance
of preparing the uterine cavity, and explain how the MyoSure
system is used to manage suspected pathology. We also direct
patients to reliable educational websites and provide them with
literature on the procedures from Hologic. This discussion,
either immediately before or after a period of consideration,
typically yields a decision from the patient, which naturally leads
to the patient providing consent for the preferred treatment. In
cases where we suspect the presence of fibroids or polyps,
we will get dual consent from the patient. If we do not suspect
pathology but identify a polyp during the procedure, we will, if
possible, let the patient know and remove it immediately. The
patient may be sedated but the consent form allows us to take
additional action, such as removing a polyp, if necessary.

Adoption of See & Treat with the MyoSure and
NovaSure Procedures
Having travelled throughout Canada speaking with and
mentoring physicians on a number of different surgical
techniques, including the MyoSure and NovaSure procedures,
I find that most of my colleagues are aware of the techniques
but are not necessarily fully apprised of the simplicity of their
use and their high degree of safety and efficacy. I explain that
the MyoSure system offers a mechanical tissue removal device
that works very effectively in the same ambulatory setting as
NovaSure endometrial ablation, eliminating the need to treat
patients twice, which doubles the risk of complications, the
discomfort to the patient, and the number of missed work
days. The more surgeons are able to perform both procedures
at once under safe conditions, the better their patients’
outcomes are going to be. And once surgeons understand
that the MyoSure and NovaSure procedures can treat
2 distinct problems—intercavitary lesions and AUB—safely
and effectively at the same time and get better results, they are
generally eager to use the technology in their own practices.
I am currently helping to develop clinical practice guidelines
in outpatient and ambulatory gynecology under the auspices
of the Canadian Society for the Advancement of Gynecologic
Excellence (CANSAGE), which I hope will provide additional
guidance for gynecological surgeons.

The counseling/consent discussion is relatively straightforward,
since patients are interested in learning about the best solution
for their problem. When we explain to patients that we need
to prepare the cavity for the ablation and may need to use
the MyoSure system if pathology is present, the patients are
generally reassured by the knowledge that a technology is
available that streamlines the process and allows them to
return home an hour after their procedure. Some patients
want a 100% guarantee that bleeding will stop completely,
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Introduction

At the Rheinclinic, NovaSure endometrial ablation is performed
as an outpatient procedure, with only about 2% of patients
staying overnight after the procedure. These few overnight
stays are driven primarily by the expectations of German
patients rather than by need. Candidates for NovaSure
endometrial ablation are typically women 40 to 50 years
old with no interest in a future pregnancy and no structural
intrauterine abnormalities who have been experiencing
disruption to their personal and professional lives caused
by a combination of excessive bleeding and pain. These
patients have often tried alternative approaches, such as
hormonal treatment or intrauterine devices (eg, Mirena), and
are dissatisfied with the results. They have heard about the
NovaSure procedure from other patients who have undergone
the procedure and had good experiences, or they have learned
about it from the internet.1-4

The role of NovaSure endometrial ablation in Germany differs
from its role in other countries in Western Europe or in North
America. In the United States, Canada, the United Kingdom,
and the Netherlands, for example, the NovaSure procedure
is widely available and relatively easy to access; in France
and Belgium, it is less widely available but still accessible and
growing in popularity as patients and clinicians alike learn more
about it. In Germany, the use of NovaSure for endometrial
ablation has remained far below its potential, and the procedure
is still largely unknown among patients and practitioners.
Only a few outpatient clinics in Germany offer the NovaSure
procedure, though the Rheinclinic in Mainz, where I serve as
clinical director, was an early adopter and has been offering
endometrial ablation with NovaSure for more than 10 years.
®

The reasons for this situation are multiple and complex, but
the core issue is the German healthcare insurance model and
its system of reimbursement. In this chapter, I will describe my
own experience with the NovaSure procedure for endometrial
ablation, review clinical and economic outcomes associated
with NovaSure, and finally explore current obstacles and
potential solutions to allow NovaSure endometrial ablation to
assume its appropriate place in the treatment armamentarium
for gynecologic surgeons in Germany.

NovaSure Versus Hysterectomy: Clinical
Considerations
At the Rheinclinic, we use the NovaSure procedure for the
treatment of abnormal uterine bleeding (AUB) because it is
safe and effective, can be performed in a short amount of time,
and has a low risk of complications. It takes us approximately
5 minutes to perform the NovaSure procedure (with the active
treatment period ranging from 90 to 120 seconds5), and the
patient typically remains at the clinic for approximately 2 to
4 hours before going home. This efficiency allows us to perform
a large number of procedures while being remaining confident
in the high quality of the treatment we are providing. The safety
of the NovaSure procedure is such that mistakes are rare. It is
a notably simple procedure to perform, and anyone who has
experience using a first-generation technique for endometrial
ablation will notice an enormous advantage with the NovaSure
procedure in terms of safety, efficacy, and time saved. Naturally,
experience improves technique—for example, in estimating
how wide to expand the device for a particular patient’s uterine
cavity—allowing the practitioner to achieve precision while also
executing the procedure more easily and with greater speed. But
even a relatively inexperienced practitioner can achieve success
with NovaSure so long as he or she is properly trained in its use
and recognizes the situations in which it is contraindicated.

I have been a practicing gynecologist since 2002, and before
coming to the Rheinclinic, I was educated at the Department of
Obstetrics and Gynecology at the University Medical Center of
Mainz (Director: Prof. Heinz Kölbl), Germany. After my fellowship
in gynecological oncology, I worked as a consultant for 5
years and a deputy director for 2 years in the Department for
Obstetrics and Gynecology, focusing on operative gynecology,
gynecologic oncology, and senology. At the Rheinclinic, we
work primarily in an outpatient setting, though we also have an
inpatient ward. We see 20 to 25 patients per day in office visits
and perform surgery on approximately 50 patients per week,
including endoscopic gynecologic surgery and breast cancer
surgery. About half of the surgeries I perform are for treatment
of gynecologic bleeding disorders, and they include both the
NovaSure procedure and hysterectomy. I personally perform
10 to 12 NovaSure endometrial ablation procedures per
month, and at our clinic we collectively perform approximately
250 NovaSure procedures per year.

While I prefer to perform the NovaSure procedure rather
than hysterectomy in the treatment of AUB for most cases,
I opt for hysterectomy when I see clear evidence of serious
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dysmenorrhea accompanied by evidence of adenomyosis,
which is associated with increased risk of treatment failure.6,7
I may also opt for hysterectomy in patients with numerous
fibroids, especially if the fibroids are in contact with the
endometrium. Removal of some fibroids can be quite
challenging, requiring an initial surgical intervention followed by
a waiting period of 2 or 3 months to ensure that the treatment
has been successful and there has been no weakening of the
myometrium, and then possibly a repetition of the procedure
and waiting period, before returning to perform the NovaSure
procedure. This process can be trying for the patient, who may
prefer to move forward with a hysterectomy. A third scenario in
which I would perform a hysterectomy is one involving a patient
who insists on a guarantee of complete cessation of bleeding
after surgery. In these situations, only a hysterectomy can offer
complete assurance. If the patient still demands a guarantee
of bleeding cessation after a discussion of the risks and likely
outcomes of the 2 procedures, I will perform a hysterectomy.

had performed NovaSure procedures and found that 70%
had achieved amenorrhea and nearly all of the other 30%
experienced substantial, and generally satisfactory, reduction in
bleeding. These outcomes are similar to outcomes from other
studies that have examined NovaSure endometrial ablation
for the treatment of AUB. A prospective observational study
by Gallinat conducted in 107 patients with AUB undergoing
the NovaSure procedure in Germany reported a 65% rate of
amenorrhea and a 98% rate of successful bleeding reduction
after 1 year.9 At 5-year follow-up, less than 3% of patients
had undergone subsequent hysterectomy.10 A Canadian
prospective observational study that included 200 women
with AUB receiving the NovaSure procedure found that
43% experienced subsequent amenorrhea, 42% experienced
light bleeding or spotting, and 4% had normal menses. Less
than 7% of patients required subsequent hysterectomy.4
A Norwegian prospective controlled observational study in
46 patients with AUB treated with the NovaSure procedure
reported an amenorrhea rate of 58% and a hysterectomy rate
of 4.3% after 1 year.11

Although patient preference has a large role to play in treatment
decision making in Germany, it should be noted that a patient’s
regular gynecologist significantly influences patient education
and therefore patient preferences. If gynecologists have
limited knowledge of treatment options, particularly in the
case of a minimally invasive option such as NovaSure, their
patients are less likely to be receptive to such procedures. In
Germany, it is common for gynecologists to be aware of only
one surgical option for AUB, and that is hysterectomy. While
the most common treatment overall for AUB in Germany
is levonorgestrel-releasing intrauterine systems (LNG-IUS)
and hormonal therapy, in the surgical realm, hysterectomy is
performed for AUB nearly 4 times more often than first- and
second-generation endometrial ablation techniques combined.8
Greater awareness among gynecologists that secondgeneration treatments, such as NovaSure, offer a safe and
highly effective alternative to these approaches could go a long
way toward improving outcomes in AUB in Germany.

At the Rheinclinic, we have found reintervention with
hysterectomy to be rare, occurring perhaps once or twice
out of 250 procedures a year. In our experience, the rate
of complications with NovaSure is also low, which is a key
advantage over hysterectomy, for which complications are
more common.4,9,12 In the German, Canadian, and Norwegian
studies, no significant complications were reported, while
endometriosis subsequent to the NovaSure procedure was
observed in 2 patients in the Canadian study.4,9 We have, on
rare occasions, seen postsurgical pain that is not responsive
to opioids, and while we are not certain as to the cause of
this pain, we have hypothesized that it may be related to
the presence of previously undetected adenomyosis. We
see a case of infection perhaps once a year, and believe
these infections are likely due to patients engaging in certain
activities (eg, sexual intercourse or swimming) too soon after
the procedure. For that reason, we discuss with our patients
postoperative behavioral rules: not using tampons in the first
week after the NovaSure procedure and avoiding activities
such as sexual intercourse or swimming as long as they have a
strong vaginal discharge.

As with other surgical procedures, it is important to properly
set patient expectations for the NovaSure procedure. We tell
patients that they may experience discharge for 1 to 4 weeks
after the procedure and a small amount of bleeding after that,
but the drainage is likely to resolve after 1 or 2 months. In terms
of recovery, patients can get back to work within 1 to 3 days
after the procedure, though sometimes they may take a full
week. We have found our patients to be satisfied with their
outcomes once they know what to expect with the NovaSure
procedure, and we have received excellent feedback. This high
level of satisfaction has also helped bring many other patients
to our clinic seeking the NovaSure procedure.

The rate of complications is considerably higher after
hysterectomy than after the NovaSure procedure and other
second-generation modalities for endometrial ablation.12 A
large-scale observational study in France that included nearly
110,000 patients treated for AUB found a rate of complications
of 5.3% in patients who received hysterectomies compared
with 1.9% in those treated with second-generation procedures
(including, but not limited to, NovaSure).12 A health technology
assessment conducted for the UK’s National Institute for Health
Research (NIHR) found that patients who had undergone
hysterectomies for AUB were significantly more likely to require

NovaSure Versus Hysterectomy: Treatment Outcomes
A few years ago, my colleagues and I reviewed the outcomes
of approximately 1200 patients at our clinic in whom we
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subsequent adnexal surgery, pelvic floor repair, tension-free
vaginal tape, or genital fistula repair than those who had been
treated with endometrial ablation.5 Similarly, a German study
by Kessel and colleagues examined health claims data to
compare the NovaSure procedure to hysterectomy in patients
with AUB (Figure). Compared with NovaSure, hysterectomy
was associated with higher rates of pelvic organ prolapse
(13% versus 4%) and urinary incontinence (15% versus 7%), in
addition to other types of complications (6% versus 2%), during
the 2-year follow-up period.13

have been still greater in favor of NovaSure were it not for
the fact that in Germany hospitalization is considered normal
after surgery, even if, as in the case of NovaSure, it is rarely
necessary. The study authors note that costs would be reduced
if NovaSure procedures in Germany were undertaken in an
outpatient setting.11
Miller and colleagues analyzed the cost-effectiveness of
NovaSure compared with hysterectomy for AUB from the
perspective of US commercial payers and the US Medicaid
system, projected across 1-year, 3-year, and 5-year periods
(Table). They found that the NovaSure procedure was more
cost-effective at each time point for both commercial and
Medicaid payers.14 For commercial payers, direct costs with
NovaSure were 50% of those with hysterectomy at the 1-year
time point, 53% at 3 years, and 57% at 5 years.14 These results
comport with the NIHR’s health technology assessment, which
estimated the cost of second-generation endometrial ablation
at £1101, compared with £2162 for hysterectomy.5

Figure. Postsurgical Morbidity in Patients Receiving
NovaSure Procedure or Hysterectomy Within 3 Months After
Treatment and During 2-Year Follow-up13
Within 3 Months After of Treatment
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An internal analysis of outcomes at our clinic also found that
97% to 98% of our patients who had undergone the NovaSure
procedure were satisfied with their outcomes. This result is
consistent with patient satisfaction rates seen in several other
studies of the NovaSure procedure for AUB.1-4

NovaSure Versus Hysterectomy: Costs and
Cost-effectiveness
Several studies have assessed the relative cost-effectiveness
of the NovaSure procedure for AUB versus hysterectomy. The
previously mentioned German study by Kessel et al. reported
significantly lower direct costs with NovaSure endometrial
ablation (€2373) than with hysterectomy (€4217; P=0.0001).13
A substantial proportion of this difference was due to the
longer period of hospitalization with hysterectomy than with
the NovaSure procedure. In fact, the cost difference would

*Costs are in 2013 US dollars, with indirect costs reflecting lost work days.
N/A=not applicable to the Medicaid payer perspective.

Obstacles to the Adoption of NovaSure in Germany
Despite the availability of minimally invasive approaches such
as NovaSure, hysterectomy is still widely used to treat AUB in
Germany. The explanation for this state of affairs is complex
and multifactorial. Most gynecologists in Germany have little to
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no awareness of the NovaSure procedure and are not apprised
of the clinical data demonstrating its numerous advantages
over hysterectomy. The relatively conservative approach to the
treatment of AUB of most German gynecologic surgeons is
based on their familiarity with the techniques that they have been
trained to perform and consequently regard as appropriate for
AUB. Particularly for the older generation of surgeons, the view
that hysterectomy is the correct approach to AUB treatment
is ingrained, and when the consensus so strongly favors that
approach, it can be difficult to accept alternatives.

effort to secure, but we ultimately succeeded by demonstrating
to the insurance companies that NovaSure is safe and
effective while offering significant cost savings. At present,
we have contracts with about 90% of German insurance
companies, but these are single-institution contracts and are
not in any way typical of the insurance situation in Germany at
present. Over the past couple of years, it has become easier
for gynecologists to work on an outpatient basis by signing
subcontracts with the help of companies that act as brokers
(eg, Micado Health Care GmbH). These companies contract
with small insurance companies in the setting of §140a ff.
SGB V, the recent change in the health insurance rules allowing
certain surgeries, including the NovaSure procedure, to bypass
the standard inpatient-versus-outpatient rules.

The most significant barrier to the introduction of minimally
invasive treatment approaches to AUB, however, relates
to the reimbursement system and the distinction in that
system between inpatient and outpatient procedures. In
the German insurance model, the use of a single-purpose
device in the outpatient setting—such as the NovaSure
procedure—qualifies for little or no reimbursement. Performing
a NovaSure procedure is simply not an available choice for
gynecologic surgeons who might prefer that option, while
endometrial resection is perfectly acceptable according to
the reimbursement rules. However, since outcomes with
endometrial resection are generally less successful, surgeons
fall back on the option of performing hysterectomy.

Unfortunately, government-funded hospitals are currently
unable to develop such contracts because they are already
under existing contracts with insurance companies that do not
allow them to sign subcontracts. The result of this structure is
a treatment decision-making process that favors established
inpatient procedures while largely excluding outpatient
procedures such as NovaSure, despite positive outcomes and
a high rate of patient satisfaction. Under the current system, a
clinician’s career often depends on performing hysterectomies.
No amount of compelling data demonstrating the
advantages of NovaSure will succeed in changing the current
hysterectomy-based paradigm for AUB so long as clinicians
depend on preforming hysterectomies to make a living.

To further complicate matters, the German system of
reimbursement for treatment of AUB is based on the assumption
that proper management requires an overnight stay, and
reimbursement is contingent on this in-hospital recovery time.
Because so many patients undergoing the NovaSure procedure
do not require an overnight stay, the allowed reimbursement is
far below the minimum required to cover the costs of treatment.
Treating endometrial ablation as an inpatient procedure would
not solve the problem because the insurance system will not
cover an overnight stay for the procedure.

The most likely path to overcoming this tangled reimbursement
situation and ensuring optimal patient care and treatment
alternatives would be for other ambulatory clinics to begin
making arrangements for the coverage of NovaSure
endometrial ablation as we have done at our clinic. This would
require both educating practitioners on the use of the NovaSure
procedure in ambulatory settings and persuading insurance
payers to cover the procedure. If these things happened, the
NovaSure method might gain broader acceptance in Germany.
Alternatively, if all relevant stakeholders could be convinced
of the clinical and financial advantages of the NovaSure
procedure, perhaps that would also open the door to its
adoption by gynecologic facilities across Germany.

In our clinic, we are able to perform NovaSure and receive full
reimbursement because we have developed contracts with
insurance companies that do not use the same inpatientversus-outpatient rules governing most clinics and hospitals in
Germany but instead allow our physicians to determine whether
patients should be treated as inpatients or outpatients on a
case-by-case basis. These contracts required a great deal of
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Important Safety Information:
NovaSure® endometrial ablation is for premenopausal women with heavy periods due to benign causes who are finished
childbearing. Pregnancy following the NovaSure procedure can be dangerous. The NovaSure procedure is not for those
who have or suspect uterine cancer; have an active genital, urinary or pelvic infection; or an IUD. NovaSure endometrial
ablation is not a sterilization procedure. Rare but serious risks include, but are not limited to, thermal injury, perforation
and infection. Temporary side effects may include cramping, nausea, vomiting, discharge and spotting. Inform patients to
contact you if they experience a possible side effect related to use of this product. For detailed benefit and risk information,
please consult the IFU.
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